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LETTER OF TRANSMITTAL

DEPARTMENT OF THE INTERIOR,
OFFICE OF THE SECRETARY,
Washington 25, D. C. August 7, 1950.
Hon. 8am Raveuny

Speaker of the House of Representatines,
" v Washington 25, D. (.

My Dear Mr. Speaxer: In response to Public Law 618 of the
Eightieth Congress which you approved June 10, 1948, I have the
honor to transmit herewith a joint reconnaissance survey report made
bg the Bureau of Public Roads of the Department of Commerce and
the National Park Service of this Department upon the advisability
and practicability of constructing a parkway along the route of the
Chesapeake & Ohio Canal between Great Falls and Cumberland, Md.
The report was also to include an estimate of construction costs.

I believe that the study has brought out the fact that it is entirely
practicable to construct a parkway along this canal and that it is
advisable to do so provided that the necessary additional right-of-way
Fu.]? be obtained. A brief review of the more important findings

ollows:

1. A satisfactory line, grade, and cross section can be obtained that
would be adequate to the anticipated traffie. .

2, A parkway with fully controlled access can be accomplished
with less difficulty than any other possible project in this part of the
l:uunt‘H; because of the peculiar location adjacent to the river.

3. The probable traffic volume and potential public use are sufficient
to justify the cost of construction. A traffic volume of from 640 to
2,500 vehicles per day has been estimated for this parkway.

4. The project would embody exceptional scenery that deserves the
tribute nl'pprﬁervatiun on a national level.

5. The cost of construction would be much less than would nor-
mally be possible through this type of terrain because of the structures
already built which can be utilized and the existing canal grading
which can be used. A )

6. The width of right-of-way is not sufficient for parkway pu
and more would have to be obtained. The additional right-of-way
would not be of an ive character. The pattern laid out on
other parkways by the Congress (Foothills, Blue Ridge, and Natchez
Trace), should be followed and the additional right-of-way should be
obtained by the State and deeded to the United States. is would
require participation and legislation by Maryland.

%’. Many advantages would acerue from construction of Lhe praposed

rlkway: .
= ()u':} The parkway proposal would function as an approach to
the National Capital in which capacity it would connect with the

1
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George Washin Memorial Parkway now well advanced in the
processes of land acquisition and actual project construction. Tt
is important and ﬁtt;.i;f for the national status of the capital
area Lo be so rec?i a

() Recreational developments which have lagged far behind
the population increase in this area could be provided by the
proposed parkway, near the Nation’s Capital.

(¢) The Government’s investment in canal property which has
not been utilized anywhere near its possibilitics for recreation
would be permitted to develop to the maximum on both the local
and national levels. T

(d) The project would provide a controlled access road faciliyy
from Washington well into the mountaing with the azsurance of
rapid uninterrupted traffic in time of need.

(¢) The project would have outstanding scenic and historic

interests that could be developed on the theme of “The historic -

Alrttcwn_v to the westward.”

of the study, analyses, and ]{;nns can be considered in reality
as a rediscovery of the Potomac Valley wherein we have come to
eBn;:gidcr anew each part of the river and each part of the Potomae

in.

1 concur wholeheartedly in this report as 1 believe that the study
has fully disclosed that such a parkway would be both practical and
advisable in addition to being economical to construct.

e e : Dare E. Dory
Assistant Secretary of the Interior,

«h
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Hon. Oscar Cuarman
Secretary of the Interior., :
My Dear Mr. Secrerany: We transmit herewith our report on
the joint reconnaissance survey and Study of the Chesapeake &
Ohio Canal, between Great Falls, Md., and Cumberland, Md., to
determine the advisability and practicability of constructing a park-
way along the route of the old canal. This survey and report was
authorized by Public Law 618, Eightieth Congress, chapter 435,
second session, approved June 10, 1948,  As required by the act, a
report on the cstimated cost is included.
Very truly yours,
Newrox B. Drury,
- Direetor, National Park Service,
June 15, 1950,
Taos. H. MacDoxaLn
Commissioner, Bureau of Public Roads.

June 28, 1950,
vir
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CHESAPEAKE & OHIO CANAL REPORT

-—

IxrrODUCTION
AUTHORIZATION FOR SURVEY AND REPORT

This i a report on a joint reconnaissance survey and study of the

federally owned Chesapeake & Ohio Canal between Great Fui{a, Md.,

and Cumberland, Md., to determine the n.dmbilit&:‘md practicability

of constructing a parkway along the route of the Chesapeake & Ohio

Canal, and includes an estimate of cost of such construetion.

joint survey and report was suthorized by Public Law 618, Eightieth

Congress, chapter 435, second session, approved June 10, 1948, which

read as follows:

T e T e oy o e et S 08 G Yo
and praciiability of construeting theroon 3 parkway, and for other purpsm Y

Be 1t enacled by the Senale and House of Representalives of the Uniled S'Iﬂkr:é
Ameriea in Congress casemblod, That thore is hereby nuthorized to be oxpend
from the aj}mnprintionl made to the National Park Servion for parkways the sum

or the purpose of making a joint reconnaigsance study by the Public
Roads Administration and the National Park Serviea of the federally owned
Chesapeake and Ohio Canal betwesn Great Falls, Maryland, and Cumberland,
Maryland, to determine the advisability and practicability of constructing a park-
way aleng the route of the Ghmpeazu and Ohio Canal, including o report of

eatimated cost,

In September 1938, the Federal Government purchased the 185-
mile Chesapeake & Ohio Canal right-of-way between Georgelown,
D. C., and Cumberland, Md. Dm'i::ilt;hu}mm immediately following
this purchase, the 23-mile section of this historic canal between Wash-
ington and Seneca was restored by the National Park Service and is
now used as a recreational waterway within the National Capital
Parks system. e .

Although the scenie, historic, and recreational values of the public
lands along the remaining 163 miles of the canal bave been od as
ideally suited for some type of park development, the use of the
property for park purposes has not heretofore been given detailed
study. Over the years the canal and the structures in this area have
received little or no muintenance attention, have become overgrown,
are inndequately policed, in some areas constitute uuhuuithfzfl con-
ditions 1:\3 give rise to constant problems of administration. In some
instances J;mposad projects, both public and private in nature, have
involved these lands, and the lack of plans for their ultimate use has
made it difficult to determine what action in their regard is in the best
interest of the Government, ‘ :

The canal property was purchased with funds allotted to the
National Park Service by the Federal Emergency Administrator of
Public Works. The authoriiy for the p of the property is

1



2 CHESAPEAKE & OHIO CANAL REPORT

found in scctions 202 and 203a of the National Industrial Recovery
Act (48 Stat. 201, 202); the purpose of the allotment was stated to be:

he purchasa of the Ch d Ohio Canal and tenaot land in the
E‘:L:hl.lﬁ Columbia and mﬁndudin& for & mmrﬁ:h'l:.nmﬁnn ::f‘ the
length of the canal, the bed of the Potomac River where it adjoins the canal right.
of - way, and the construction of a parkway as woll as the rehabilitation of the
existing canal as an historic site, including incidental expenses.

In the 1942 Interior appropriation bill Congress provided $25,000
for the maintenance, operation and protection of the canal property,
and in 1943 an appropriation was made of $140,000 including among
other specified objects,
the repair of flood damages te National Capital Parks areas and the Chesapeake &
Ohia Canal,

The National Park Service now administers the Chesapeake &
Ohio Canal under the act of August 25, 1916 (39 Stat. 535 16 U. 5. O,
sec. 1, et seq.) which established the National Park Service.

The contract of sale under which the Canal property was acquired
by the United States included the following clause:

The United States of America agrees that it will not vse or permit to be used
all or any part of the property herein referred to for the conveyance of freight or
Eume.n.g‘rl by land without priot written consent of the Baltimore Ohio
tailroad Company, provided, however, that this covenant shall not extent to
such transportation facilities on the lands covered by this agreement as are con-
sidered by the Svcrctary of the Inierior, or his successors, to be reasonably neces-
sary to provide accommodations for the visiting public.

We understand this clause to mean that truck transportation and
bus transportation lines could not be allowed to use the parkway, if
built, except by agreement of the railroad company.

SCOFPE OF BTUDY

It was assumed that in order to report upon the advisability and
practicability of constructing a parkway along the roule of the old
canal, it would be necessary to determing:

1. The existing values in the canal property.

2. Adaptability of the canal location Lo use as a parkway.

3. Valuation of the scenic, historie, and recreational features of
the route,

4. Probable amount of traffic, roadway needed to carry it,
and the estimated cost of construction.

5. Whether the present land holdings are adequate for o park-
way.

A ?mkwu}' i5 deseribed in the Requirements and Procedure to Gov-
ern the Aequisition of Land for National Parkways, recommended by
the Bureau of Public Roads and the National Park Serviee on June 9,
1941, a# being designed for passenger car traffic and largely for recrea-
tional use, bwlt within a wide right-of-way so as to protect and preserve
seenic values and with controlled access.

As defined by the American Association of State Highway Officials
& parkway is—

an arterial highway for nonsommereial traffic with full or partial control of aeesss,
and usually ted within & park or a ribbon of park-like developmant.

Our conception of a parkway along the C. & O. Canal is that it
should be of & character that would serve the through traffic that
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mr:éba expected to use it in preference to other routes, as well as the
traffic generated by the local recreational use which the parkway and
its surroundings might provide.

The great historic interest in the Chesapeake & Ohio Canal, the
superb character of ils construction, and especially of its masonry
construction, led us to the belief that any proposal to adapt the canal
for use as a parkway should definitely include provision for use of
parts of the canal as a recreational waterway, and preservation of
much of the remainder of the canal prism as a grassed ditch, and
should above all else preserve most of the locks, vinducts, lock tender’s
house and other historic structures. In all of this, the design of the
roadway should be of a nature to enhance the recrcational value of
the road, and fully develop and enhance these features as well as
the superb natural scenery through which the route passes. Such a
project, being a parkway with the usual roadside recreational areas,
and in addition with sections of recreational waterway, would be an
unusual one, with so far as we know no other like it anywhere.

DIVIEION OF WOREK

At the outset of the survey, we agreed upon a subdivision of the
work between the Park Service and the Bureau of Public Roads, in
order to make the best utilization of the particular specialties of each.
It was agreed that the Park Service would study and report upon
the historic sites in the arca, the natural beauty of the surrounding
countryside, the nature and character of suitable recreational develop-
ment and the determination of sites for initial recreational deveiuﬁ
ment. Ineluded in this study was to be a determination of
additional land over and above the existing canal right-of-way needed
for such purposes, including also that needed for control of roadside
appearance. It was ag’ruﬂllf that Public Roads would participate in
the right-of-way study to the extent necessary to insure that provision
was made for adequate width for the highway and for the provision
of suitable access to the parkway. It was recognized that the recrea-
tional field for this parkway should include the further development
of parts of the canal as a recreational waterway in somewhat the same
manner as the section between Georgetown and Seneca is now uszed.

It was agreed that the Park Service would study and determine
the places where it would be desirable to have water in the canal
to use it as a recreational waterway and to prepare cost estimates
for such impoundments. Such a study would be jointly participated
in by Public Roads to make sure that the places selected were at
locations where the terrain would permit building the parkway outside
of the canal section.

In addition, because of the large mileage of river shore line, par-
ticular emphasis on water recreation and fishing might be possible.
The Harpers Fnrr{) and Antictam arcas were also important historic
sites as witnessed by the Antictam National Battlefield Site and the
authorized Harpers Ferry Historie Site.

It was further agreed that the Park Service should develop from
their own and other records data on the flood elevations along the
canal since it was known that the canal had at various times during
its history been seriously injured by floods.
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It was agreed that Public Roads would estimate the probable
traffic that would use such a parkway and study the relation of such g
parkway to the existing road systems of the arca. Public Roads

" would n{m determine the character of the line, grade and cross section
that wonld be needed for the traffic, determine the location generally
and make a reconnaissance estimate of cost of the proposed construe-
tion. The Park Service would participate in determination of line,
grade and cross section with respect to preservation of the native
scenery and the aesthetic and historic values inherent in the existing
canal structures and other physical features.

GENERAL LOCATION AND DESCRIFTION OF THE OLD CANAL

. The cansal follows the Potomac River rather closely throughout
nearly all of its length. TIn two places it entered the river controlling
the ef:avuliun of the river in each case by dams: One of these places
is about three-fourths mile long near Four Locks, and the other is 4
miles long near Falling Waters. The appraisal of the canal property
above referred to states that between the District of Columbia line
and Sencea the property carvind title to 6 miles of Potomac shore
line and between Sencea and Cumberland approximately 100 miles.
This length between Seneca and Cumberland is nearly 160 miles.

" The canal cuts across a bend in the river at Four Locks reducing
the length of travel by about 5 miles. Likewise it cuts across a bend
with the Paw Paw tunnel, reducing the length of travel by about 7
miles. (See pl. 1 following p. 87.)

The canal rises 444 fect in 168 miles between Great Falls and
Cumberland. Grades of a roadway following its general location
would therefore be very light, .

The canal section was generally based upon a widih of 60 feet at
the water line, 42 feet of width at the bottom, and a water depth of
6 feet. The towpath provided a width of about 10 feet. This sec-
tion width is present today at many places, but there are many
places where it is much less,

The rise at the locks was [ienarnlljr 8 feet. The width between
walls was 15 feet. The width between spandrels of the viaducts was
18 to 22 feet, but there was a stone towpath on one side, so the total
over-all width of the viaducts is generally 33 feet. :

The tunnel has a clear width for canal of about 19 feet and for the
;ﬂmmth of 5 feet, making a total width of 24 feet. It is 3,080 feet
ong.

I. Exisming Varues ix Canan Prorenty

1. LAND, GRADING, AND STRUCTUHRES

The authority extended by Congress for a reconnaissance study
of the Chesapeake & Ohio Canal is a natural extension of the Federal
Government’s interests in the development of the Potomae River.
The Potomac passage to the West was one of the carliest known and
exploited and many prominent persons in the Government over the
past two centuries have taken direct interest in the development of
the various projects to improve the route nature provided. Some of
the earliest experiments in canal building and river navigation and
one of the clearcst tests of the comparative merits of canals and rail-
roads were unfolded in this valley.
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The locks constructed at Great Falls between 1785 and 1802 by
the Potomack Co. under the sponsorship of George Washington con-
stituted the first effort to improve navigation on the Potomae. These
locks were considered a notable enginecring feat at the time of their
construction and were deseribed in many scientific publications at
home and abroad. The vision of Washington and his contemporaries
in the development of “ties of communication between the East and
rapidly expanding frontier during the late eighteenth century contrib-
uted greatly tnnﬁm prosperity and unity of the young Nation. In
over 36 years, the Potomack Co. expended $725,000, and though little
in the nature of a permanent transportation structure was accomlished,
the precedent for the Chesapeake & Ohio Canal Co. was established
and Washi n's aims and hopes for national security greatly
advanced. He wrote as follows to Jefferson:

All the world f& becoming commercial * * *  Natore has declared in
favor of the Polomack and 1 h that channel offers into our lap the whole
commerce of the Wastern World # % the ways are praparing and the roads
will be made easy through the channcls of the Potomack,

The e¢ontinuous canal invelved in the projected parkway project was
built by the Chesapeake & Ohio Canal Co.  Construction of the water-
way was formally started on July 4, 1828, and the canal was completed
and opened to a point 26 miles above Hu.ri;nm Ferry in 1834. The
canal was completed and opened to Cumberland on October 10, 1850,
and continued in operation until 1924.

The C. & O. Canal Co., as the successor to the earlier Potomac Co.,
was granted special rights relating to navigation in and along -the
Potomae, including the right of eminent domain to acquire not onl
lands needed for the canal, but also materials such as stone, gravel,
timber, ete.  Acts of the ‘-s'irgiui,ﬂ Legislature of December 30, 1824,
of the I\'[nryia.'nd Lasgrislature on Jlm“ﬂ-l‘f' 31, 1824, and of the Congress
approved March 3, 1825, constituted the basie legislation required for
the organization of the company and the construction of the work.
Under the Virginia act concurred in by Maryland, the canal “shall for-
ever thercafter be esteemed, and taken to be navigable as a public
highway free for the transportation of goods, commodities, and

roduce whatever, on payment of the tolls to be imposed, as provided
Ey this act.” The Maryland act “accepted, assented to, and con-
firmed” said act subject to the provision that it did not intend to deny
the C the constitutional power to legislate on the subjects of
roads and canals, :

The cost of its construction was largely borne by the public throu%:i
taxation. The United States and the District of Columbia each su
seribed $1,000,000 toward stock in the company. Maryland sub- -
scribed large amounts, lnter owning the majority of stock in the com-
pany and ﬁso o mortgage on it.

On December 16, 1913, a report by the district engineer to the
Secretary of War (H. Doc. 893, 63d Cong., 2d sess.) estimated at that
time the total indebtedness of the canal at $27,166,604.69, the bonded
indebtedness being $1,959,500 and State licns aggregating some
$25,000,000 of the remainder.

Jt therefore appears probable that the cost of initial construction,

ther with major repairs, improvements, and interest on the com-
pany’s indebtedness, totaled some $27,000,000, of which the United



6 CHESAPEAKE & OHIO CANAL REPORT

States and the District of Columbia provided $2,000,000, A IM%
share of the remainder was made available by the State of Maryland.

The canal was in operation until 1924, surviving many floods and
the ravages of the War Between the Stotes. It was finally forced to
vield to the more efficient railroad transportation, and the controllin
interest in the company was ultimately acquired by the Baltimore &
Ohio Railroad. :

The Baltimore & Ohio Railroad had pledged the canal property to
the Reconstruction Finance Corporation as security for a loan, and in
September 1938 the Government purchased this property from the
mi‘lmad for $2,000,000. At that time the uppruiwfm ue of the prop-
erty was $4 406,809, This appraisal was made up as follows:

Lands in the District of Columbia. _ ... ____.... $2 5623, 159
Lanids botween the Distriet of Columbia line and Great
R e e i 787, 140
Water leases in the Distriet of Columbia, yielding in-
come of about £20,000 to $24,000 per year__ . ool cocooooaa
BODROERT . o o i s i e . 3,310, 299
Lands between Great Falls and Seneeca__ . __________. 81, 030
Land between Seneca and Comberland__ _ oo ... 763, 480
Dams 4 and 5 across Potomae near Williamsport. ____ . 250, 000D
Subtotel________._.... O T R o P EIRR 7581, 4F- i |
TR o i i i e o i e ey e e e i O, RO

The right-of-way contains 5,253.54 acres. It varies in width from
30 feet to 900 feet and averages about 230 feet.

There are 12 aqueducts, 11 major culverts, 107 minor culverts,
4 combination culvert vehicular underpasseg, and 13 highway and 16
railroad bridges over the canal, Other structures included 6 major
dams across the Potomae, 53 lift locks, 4 outlet locks, 7 stop locks,
1 tunnel, 1 guard lock, and 2 pivot bridges. There were numerous
stone houses for the lock tenders.

The canal prism was 60 feet wide at the water line, and the towpath
was generally 10 feet wide, making a total over-all width of 70 feet.
This section width is present today at most places, although there
are short sections where it has been largely destroyed by floods,

The total length of all places where wash-out of the prism has oc-
curred is apﬁnxuna tely one-half mile. The longest of these places is
the section below Harpers Ferry, which is about 1,200 {eet long,

There were also 2 =ections totaling 4% miles in length where the
canal entered the river, so that no grading was required except for a
narrow towpath, and at some of these places the right-of-way is only
30 feet wide.

There is a large investment of public funds in this canal property
on which very little return s 11¢wpbaing vealized, The 5,253 acres of
land, the numerous structures, and the grading of the canal prism are
now serving very little useful purpose, except a small amount of local
recreation. The structures, which have great historic interest as
early examples of fine engineering, are gradually_deteriorating and
uu}u‘l: i to be preserved, _

‘he sturdy old stone buildings and locks have a simplicity and
beauty derived from honest use of local materials and great skill in
craftsmanship. They are so much a part of the waterway and so
completely assimilated into their surroundings by decades of weather-
ing that they ave a valid and priceless part of tge canal scene, .y

4
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The 100-year-old viaducts and culverts represent some of the earliest
and finest examples of early American masonry, too few examples of
which have been preserved. Their preservation for future interest
would be of great value, and they would be a -delightful source of
interest and inspiration to futurve generations,

2, BCENIC CHARACTER

Since the canal has been in Federal ownership there have beep
many proposals for development of the canal terrain, In each pro-
posal, whether in the interests of game preservation, canal restoration,
park development, or road construction, was embodied the tacii
:'“}lEEnﬁﬁm that all scenic and historie requirements could be amply
ulfilled. : :

Becnuse the region has not been extensively developed in the past
century, the Potomac Valley bears many traces of our past, unchanged
by the passage of time and the growth of an urban civilization, Here
may be found physical evidences of America’s g].c.uln ical eras and her

*pre-Columbian inhabitants as well as much of the charm of a natural
setting that is justly famed for its rug‘ﬁncl beauty.

The Potomac has emerged through the centuries as a winding,
twisting river, plunging over numerous rapids and falls through narrow
gorges and flowing through quiet pools in fertile valleys, amid scenes
as widely contrasting as those of bucolic tranquillity and primordial
rock formations, Jefferson was struck by this exciting contrast as he
looked for the first time upon the Harpers Ferry Gap at the confluence
of the Shenandoah and Potomac Rivers. He was moved to the follow-
ing expression concerning the passage of the Foltomac through the
Blue Ridge:

1t is a true contrast to the foreground. 1t is as placid and delightful as that
is wild and tremendous. For the mountain being cloven asunder, she presents
to your eye through the cleft a small eatch of blue horizon, at an infinite distancs
in the plain country, inviting you as it.were from the riot and turmoil roaring
around to the pass through ihe breach to the caln below.

Jefferson was truly the first to discover and depict to Europeans the
beauty of American natural scenery and to proclaim with genuine
American pride that “this scene is worth a voyage across the Atlantic.”

The traveler mounting the valley from the National Capital today
passes through five of the six great topographical sections of the eastern
seaboard, ‘excepling only the Atlantic shore region. (See pls. 2, 3,
and 4 foliuwing p. 87.)

From tidewater in the District of Columbia through the Piedmont,
the Blue Ridge, and the great valley to the massive Appalachian back-
bone one may see every characteristic of the region and most species
of the native flora and fauna of the area still extant. The Potomac
Valley is truly a storehouse of natural wonders relatively unspoiled
by the disturbances of recent technological developments.

The Piedmont area commences at Little Falls, from which the valley
rises gﬂnllﬁ b{ a series of waler-worn plateavs, principally of red sand-
stone to the Blue Ridge west of the Monocacy Valley, The surface
of the valley is churacterized by gently rolling country of rich farm
lands broken at points near the river by stretches of majestic cliffs.

The Blue Ridge section coincides, in Maryland, largely with the
boundaries of Frederick County. The Catociin Mountains form the
first principal ridge in this region flanked by the Monocacy Valley on
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the rugged beanty of this region. On the Maryland side, the streams
are relatively short and precipitous, but on the south the Cacapon and
the South Branch of the Polomae are impressive rivers in their own
right. The latter indeed is longer than tlf: North Branch, and there
have been many who have insisted that it is the main bed of the Poto-
mae.  Cumberland, the western end of the Chesapeake & Ohio Canal
and of the proposed parkway, is sel in a natural amphitheater at the
mouth of Wills Creek. The site was early recognized as being of
strategic value and has consequently had a long and interesting history.

3. HISTORICAL VALUES

The Potomae River Valley has a long and colorful history of great
national significance. Here will be found prehistoric sites where
archacological research has disclosed artifacts indicating human hab-
itation of the area as early ns the Folsmoid Period (e. 10,000 to 25,000
years ago), and by similar research methods objects have been re-
covered which show beyond reasonable doubt that early man roamed
this region by 900 A, Dy These and many Indian sites of o later pre-
European period amply justify archacological study of the Potomac
Valley and the interpretation of the prelustoric theme thus revealed.
Later this natural passageway westward, which attracted the ancient
man of many thousands of years ago, was used by the early American
explorer, Tur trader, fronticrsman, and settler during the first waves
of migration inland which ultimately were to expand the boundaries
of the Nation to the Pacific Ocean. (See pls. 2, 3, and 4 following

p- 87.)

The valley of the Potomac was chosen for the carly trade route of
the Ohio Company organized in 1749 to develop and encourage settle-
ment of the trans-Alleghany country. When contact with the French
on the Ohio precipitated the Freneh and Indian War in the strogele
for hegemony in the New World, this Potomac Valley and trans-
mountain route played an important role in the Colonial expeditions
to oust the French. The diary and co dence of George Wash-
ington and the contemporary accounts of wilderness campaigns
make frequent reference to the site of present-day Oldtown, Md.
(Thomas 's frontier home and stronghold), Cumberland, Md.
(site of the Wills Creck fort and storehouse established by the Ohio
Company), and the trail across the Alleghanies to the Monongahela
and Ohio Rivers (later the approximate location of the National or
Cumberland Road and U. 8. Route 40). During the period immedi-
ately following Braddock’s unsueccessful campaign, the Maryland
colony quickly built Fort Fredevick (1756) for the protection of its
frontier settlers against Indian attack, and the restored ramparts of
this old fortification are still to be seen close by the Chenspeake &
Ohio Canal in Fort Frederick State Park.

The removal of the French from the Ohio Valley by the Treaty of
Paris ushered in a period of inecreased land speculation and trade
activities. ‘Fmdet'ici\'. Md., had been laid out in 1745, and a few years
later inhabitants were ﬁu.ﬁichnt to warrant the creation of Frederick
Copnty nmbmcinﬁednll of present-day western Maryland. In 1747
Rébert Harper settled at the juncture of the Potomac and Shenandosh
Rivers, giving his name to the historic Potomac Valley town of

lar erry, which the Congress has found of sufficient historic
significance to designate as the Harpers Ferry National Historic Site.
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By 1750, scallered white settlements were found as far west as the
Cz ¢ (Williamsport, Md.).

Although the Revolution had little direct mili association with
the Potomae Valley, the successful outcome of the war materially
altered the character of the land and trade questions. Settlement of -
the Piedmont sections of Maryland and Virginia, as well as the Ohio
country west of the mountains, expanded at an unprecedented rate.
This new and growing area of population, far removed from the old,
established East, gave emphasis to the need for means of communica-
tions between the two sections.

The consideration of a plan to provide an easy passageway along
the Potomac Valley by means of a navigable waterway began as
early as the 1750's. e of the first to become interested in this
possibilily was George Washington, who as early as 1754 began to
contemplate a project by which the Potomac River might be made
navigable to a point west of Cumberland, Md., and there connect
by transmountain roads with streams leading to the Ohio River,

though Washington's efforts fo secure the organization of a com-
pany for this purpose were interrupted by the Kevolution, they were
quickly resumed a few months following lus resignation as commander-
in-chiefl of the Continental Army. By 1785 the charter of the “Potom-
ack Company” had been approved and sufficient stock sold to warrant
formal organization. Washington was elected the first president of
the company, and James Rumsey, who later conducted carly experi-
ments with the steamboat on the Potomae near Shepherdstown,
W. Va., was engaged as the chief engineer. Detween 1785 and 1802
the Potomae Co. endeavored to remove the obstructions from the
bed of the Potomac River, and built five short ekirting canals around
the major river falls where a channel in the river itsell was not possible.
Until 1831 river boats made the perilous jb-::nurneﬁ along the river and
through the skirting eanals between Cumberland and Georgetown.

A grave national problem at the beginning of the nineteenth cen-
tury was the conquest of the natural Appalachian harrier which lay
between the commercially established East and the frontier resources
of the undeveloped West. To link these two regions into a national
system of enduring growth, vast improvements in transportation
facilities were urgently needed. Tn March 1806 Con authorized
the beginning u?engnntmcﬁun on the National Road. By 1818 the
road was completed from Cumberland, Mil., to Wheeling on the Ohio.
Today, United States Route 40 follows the approximate route of the
old National Road.

The vigorous impulse given the eastern and western movement of
men and goods by the opening of this road led to & search for and to
develop an even more economical means of transportation. The
feeling that water transportation by the continuous canal was vastly
superior to road transport swept the country in the early 1820's.
The record of the third decade of the nineteenth century in fostering
canal construction was astounding. By 1830 over 3,000 miles of
canal were well advanced in New York, New Jersey, i’nnns:,rl-ranin,
Delaware, and Maryland. As the demand for eanals spread over the
country, the Chesapeake & Ohio Co. was promoted and organized.
The old Potomac Co. was required to relinquish its charter rights to
the new enterprise ﬂaBoaed to join the Ohio River at Pittsburgh
with tidewater on otomac near Georgetown, D, C. The pro-
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posed 341~mi!etcmnn] was begun July 4, 1828, near the Little Talls
of the Potomac, when President John Quincy Adams turned the first
shovelful of earth. :

Unfortunately, Baltimore was not geographically situated to
command a western water route, having no connecting river valley
to develop. Confronted with competition on all sides, Baltimore's

owerful %uﬁinesﬂ and political forces had shown little enthusiasm
or a project which would do more to benefit their rivals on the lower
Potomac than themselves, and, on the same day the Chesapeake &
Ohio Canal was begun, Baltimore inaugurated the building of a new
mode of transportation: the railroad. By supporting the’building
of the Baltimore & Ohio Railroad, as yet an untried experimentation
in transportation, Baltimoré showed her determination to maintain
her position in the competition for the western trade. The con-
troversy between the two companies as their lines extended up the
Potomac Valley, especially at the Point of Rocks where legal conten-
tion over the righi-of-way delayed both companies for 3 years, is
one of the colorful and significant phases in the hislur.\l( of transporta-
tion illustrated by the Potomac route. But the Baltimore & Ohio
Railroad became the chief competitor of the canal system, and was to
be the cause of its decline, and was ultimately to control and displace
it. The canal reached Cumberland in 1850, 8 years after the railroad
had reached this point, and never extended across the Alleghanies,
But the Baltimore & Ohio crossed the mountains to the Ohio, and
today constitutes one of the principal rail routes to the West.

During the decades when the canal and railroad moved up the
valley of the Potomae River, the issues which led to the great inter-
sectional conflict of 1861 65 dominated the Nation’s political scene.
John Brown’s raid, an incident of almost universal knowledge, oceurred
during this period at Harper's Ferry. Here the barricaded building in
which Brown and his 18 followers took refuge was stormed by a com-
pany of marines under Col. Robert E. Lee on Oclober 16-17, 1859,
At nearby Charlestown, Brown was tried and exccuted.

In the struggle which followed, the Potomac Valley occupied a
strategic place in the border area containing the seat of the Federal
Government. As a consequence, the valley was the scene of almost
constant skirmishing and raiding between the opposing sides. Tt also
lay athwart invasion routes into both North and South, and thus was
involved in at least five major military operations: MeClellan's West
Virginia campaign (1861), Jackson’'s valley maneuvers (1862), the
invasion of Maryland and the battle of Antietam (1862), the invasion
of Pennsylvania for the Gettysburg campaign (1863), and Jubal
Early’s raid on Washington (1864). The crossing of the Potomac
River and the canal by the contending forces in these major campaigns
of the Civil War was an important phase of each operation and the
identification of the points of crossing should be of great interest to
parkway travelers.

As the 1¥r.»uur$ have passed the agencies of transportation in the
Potomac River Valley have undergone the same development and
change characteristic of this imporlant national industry. The
modern highway, streamlined automobile and railroad car, and the
high-speed airlines now using the valley route complete the theme of
the ever-improving means of communication which have served to
bind the Nation together.

o L
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5. NEARNESS TO POPULOUS AREAS
The followinls table shows the major city and metropolitan popula-

tions of the Potomac vicinity as of 1940 and their approximate
distances by highway from the river system:

i e hgr:lﬂml.
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TR s e S S ek A 2,000,760 | 4,508,804

Of the 7,200,000 people living within the Potomac Basin and its
vieinity in 1940 about 4,350,000 were classified as urban by the
Bureau of Census, and about 2,850,000 as rural. The principal metro-
politan districts as indieated above account for about 66 percent of
the total population.

There 15 much variation in population liﬂnﬂ;:?’ within the basin.
The more mountainous sectors are sparsely settled ; the fertile Shenan-
doah Valley and Piedmont Plateau support a heavier rural muhﬁmi.
With the exception of the Washington area, the prineipal urban centers
are found in tﬁo northern part of the basin, northeast of the Potomac,
in the northoastern and southwestern parts of the Shenandoah Valley,
and in the vicinity of Cumberland where there nre industrial develop-
ments., ’

I1. Aparrapicrry oF THE Cavarn ror Use as o Pangwary
1. ROAD LOCATION IN RELATION TO CANAL AND RECREATION AREAS

Our stuﬂljr has shown, that the condition of the canal is such that
it may readily be adapted to the construction of a parkway, making
due provision for the use of a limited number of sections as a recrea-
tional waterway, and leaving the old ditch at many more places.
The present Paw Paw tunnel can readily be converted into use for
single two-lane highway. For about 5 miles of its length, the canal
use;)le t%mﬂnvnr, and for this distance an entirely new road will need
Lo uilt.

A careful study of the existing viaduets shows that all of them could
be utilized with some repair, and readjustment, thus materially re-
dueing the cost uilil)mkww construction. A separate report on this
use is attached. All of the old culverts could be utilized hut some of
them would need to be lengthened.

The roadway should be diverted to one side to pass by the old locks
and similar structures. Generally the road, except as noted above,
would with reference to the canal prism be in one of three places.
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One type of location would be on the towpath and extending outside
of the towpath so as to leave the entire canal prism intact. Where
& two-lane divided roadway was needed in such cases, one roadway
might lic on each side of the canal. This t.igo of location shouly
be adapted wherever the terrain permits, and wherever the canal was
to be used as a waterway. A second t{pu_ of location would lie
on the towpath extending into the old canal prism, and leaving only g
trace of the ditch. KEconomy of parkway construction requires such
a type of location at some p{mm. The third type of location would
involve the full use and practical obliteration of the canal prism,
particularly if a divided twolane roadway is required. Very little of
the length of the canal would require this type of location.

As has been previously noted, the canal falls about 444 feet in the
168 miles between Cumberland and Great Falls so that the grade of a
parkway following its general location would be very light,

A study of the existing maps of the canal alignment shows that a
line paralleling the closely could be obtained with a maximum
curvature of %" at all except seven places. At these seven places,
degrees of curve ranging from 7° to 9° will be obtainable. A 6°
curve is considered safe for a design speed of 60 miles per hour. A 9°
curve is considered safe for a design speed of 50 miles per hour, It
would therefore be possible to design a parkway along the canal for o
speed of G0 miles per hour generally with a limitation of 50 miles
per hour at these seven places, two of which are between Great Falls
and Harpers Ferry and the remainder are between Hancock and
Cumberland.

A most important and valuable characteristic of a parkway lies in
the control of access to it. The low accident record of parkways, free-
ways, and similar types of roads, and the safety of the travelling public
upon them, iz due more to the fact that entrance and exit is carefully
controlled and designed in such a way as to promote safety, than to any
other churncteristic,  Acecidents are due largely to indiseriminate
entrances, left turns on the road and Lo grade crossings.

Conditions are unsually favorable for adequate control of nccess
for a parkway along the canal. The canal is paralleled by the Potomae
River on one side throughout almost its entire length, so that there
would be no need for access on that side. In addition it is paralleled
l{}; & railroad closely for 67 miles out of the 168 miles, on the opposite
side,

Acecoss to other public roads would be provided at about 16 points,
or at approximately 10-mile intervals. There will be no highway
or ruilroad grade crossing through the length, except one minor
railroad siding in Williamsport.,

It will be possible to utilize existing structures for entrance to
most of the seven proposed principal roadside recreational areas, so
- a5 to eliminate left turns at such points. These developments will be
at such places as the mouth of the Monocacy, the interesting Four
Locks Canal area, Shepherdstown Bridge, Paw Paw tunnel. Each
place selected has a different type of interest. -

A limited number of parking overlooks can also be provided. Kach
stop that the motorist is invited to make will have & scenic story, &
historic interest, some feature of natural science or recreational
interest, The points arc all there and need only accessibility to
make them available for public use,
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£. FLOODS AND HIGH WATER

A separate report is attached of a special investigation made of
'h}gh water and flood frequency. This report ghows that only 8 miles
of the entire towpath length is subject to annual floods and the study
shows that thuwBarkway grade could easily be placed above annual
flood at these places.

The present towpath grade of the canal is ?ra.cticull_'.r all below
the maximum probable flood and for most of the length of the canal is
below the probable flood of every 5 years. This is not of importance
or particular concern especially for a recreational parkway, sinee it
means only that perhaps once in 5 years the road might be out of com-
mission for a few hours or perhaps a day. A similar situation oceurs
on the Mt. Vernon Memorial Highway between Washington and
Alexandria and on many roads in the Ohio Valley. In all such places it
is considered adequate to design to stay above the annual flood. No
other course is indeed possible, since keeping above the 5-year floods
would be entirely impracticable from a cost standpoint.

There is an impression that this canal property suffered to an un-
usual degree from flood damage throughout its history, and that its
operation was finally discontinued because of heavy flood damage.

he canal, from ita loeation, was subject to damage from flood waters
and that éumug--. had to be repaired. However, the canal continued
to operate long after almost every other similar canal in the country
had discontinued,

Unusually heavy flood damages were the immediate reason for
discontinuing the operation of the canal, but it was the unsurmount-
able competition of greatly superior transportation by the railroad at
less -:l:uat which was the un-:!erijing cause of the abandonment of the
canal.

It is not believed that the danger of washouts due to floods repre-
seals o serious hazard to the use of the canal as a parkway,  Although
the canal between Great Falls and Cumberland has not been in use
and has had no maintenance since 1925, or for a quarter of a century,
yet today there is less than a half mile of the canal prism destroyed, -
and travel is possible on most of the towpath. A parkway with grassed
Sh,ra would be even less vulnerable to floods than a canal prism.

ccordingly it is concluded that interruption of traflic due to
oceasional floods along the canal would be of no importance, and that
injury to the parkway itself by such floods would not he serious.

8. CANAL TOPOGRAFPHY

The topography is of wide variety. At places the canal runs
through broad flat bottoms, as near Whites Ferry. At Harpers Ferry
it is closely confined to the side of the mountain passing along the
gorge of the Potomac as it breaks through the Blue Ridge. At some
other places, the canal was carved out of rock palisades, I,Eg pxeavation
being used to build stone riprap embankments to protect against the
wash of the river. None of these locations present insurmountable
construction problems for & parkway, There will be some difficult
construction, particularly in the 2 miles through the Harpers Ferry
area.,
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The canal passes through Brunswick, Williamsport, and Hancock,
and in these locations there will be tight right-of-way situations, but
all of them are capable of solutions and the length of this portion of
~ the canal all told i1s only 2 or 3 percent of its entire extent.

The natural features, such as the river palisades and bluffs are
beautiful contributions to the river scenery.

4, RAILROADS

The canal is paralleled by o railroad for 67 miles out of the 168
miles between Great Falls and Cumberland. The Baltimore & Ohio
Railroad runs adjacent to it between Harpers Ferry and Point of
Rocks, and the railroad and canal through this section were jointly
constructed in 1833 and 1834, . In addition, the Baltimore & Ohio
Railroad lies near the canal for about 3 miles approaching Cumberland.

The Western Maryland Railroad adjoins the canal from Four Locks
to Little Orleans and from Paw Paw tunnel to lock 73, These two
gections are 28 miles and 20 miles long respectively.

For half of the distance where the canal and railroad run along
together, there are wooded spaces ranging in extent up to 300 feet in
width between the canal and the railvoad.  Even in the stretehes whers
the canal lies up against the railvoad, there is 9 berm of width usually
adequate for protective planting, Another factor that is helpful is
that the railroad grade ranges from 15 to 75 feet above the grade of
the canal or parkway., The result of these conditions will be that the
parkway traveler will not generally be particularly conscious of, or
unduly disturbed, by the railroad,

The combination of railroad, canal waterway, and parkway motor
road at some points will present an interesiing pieture of three methods
of transportation, The outstanding scenery presented by the Potomae
on the one side of the parkway will draw the attention of the motorist
so that the railroad intrusion will not be dominant and will generally
be little noticed. As was previously pointed out, the location of the
railroad on one side of the canal property for this considerable dis-

- tance eliminates problems of aceess to a possible parkway through
this distance.
: 5. MUNICIPALITIES

The canal passes through Brunswick, Williamsport, Haneocls, and
enters Cumberland, It passes by Harpers Ferry and Shepherdstown,
which are on the opposite or West Virginia side of the river.

Inallof the four towns through which it passes the canal lies between
the railroad and the river, Both Brunswick and Hancoek lic on the
opposite side of the railroad from the canal and there will be no
difficulty in getting the parkway through them. At Williamsport the
canal right-of-way is not wide enough for the parkway and more will
be needed. IHowever, the land is not built up and can be obtained.
At Cumberland the canal property included a considerable area of
valuable land which will make a good terminal for the parkway. At
Cumberland flood-control developments are contemplated,  which
must be adjusted to the parkway plans. These involve railroad siding
changes, and must be worked out with the city and railroad authori-
ties, as well as with the Corps of Engineers,

e
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6. CONCLUBIONS

Accordingly, in studying the adaptability of the canal to parkway
construction, the several major physical conditions have not developed
as possible obstacles to such use. The road construction problems
peculiar to the canal topography are unique rather than disparaging
and economical rather than expensive. The oceurrence of floods and
the nearness of railroads in places may be accepted without reserva-
tions,

The advantage both in construction and to road travel in the
flatness of the river plain is obvious. With practically no grades,
there are no hills to cut and valleys to fill, and the principal %mding
is the widening of the 10-foot towpath in most places. e pleasure
in motoring on such a road would lie in the absence of the recurrin
combination of sharp curves and steep grades. The beauty woul
lie in the ever-changing panoramas that would develop in each new
bend in the river,

The flood hazard would require dealing with the annual floods and
those in the 5- to 10-year stage. T'he annual floods may be dealt
with by establishing the parkway grade to a few feet above the tow-
path grade for something less than 10 percent of the total length,
While it is impossible to escape the 5- to 10-year floods, we do know
that only eight such floods bave occurred in 60 years and that these
intermittent disturbances last for bui i or 2 days. The possible
gifﬁ{pl,iun to parkway traffic from this cause, therefore, is not for-

idding.

Thggo.mct. degree of disadvantage from the intrusion of the railroad
with the parkway scene is difficult to determine, The proportions
of the valley and the small amount of railroad intrusion must be
fairly judged. A passenger train passes by, It is filled with people
enjoying a trip through the valley. Even a freight train passing
might be enjoyed as a change by the parkway traveler., In the
parkway location, there will be no trains m sight or hearing for two-
thirds of the length; and there are 35 miles where one might see a
train.  Whether the nearness of the railroad bears any direct relation
to the parkway, or detracts in a small degree from the greater magnet-
ism of the Potomac scenery, does not seem a factor of importance ir
the worth of the parkway proposal.

The river palisades will make their contribution to the adaptation
of the canal to parkwny use in a very satisfactory manner, They
form the most intimate of river side effects and their preponderance
makes them the source of many of the best river vistas. ng search
for an adequate and yet exclusive parkway location could not be con-
cluded in more {avorable surroundings than those offered by the river
shell locations of the C. & O. Canal.

The problems of adjusting the parkway construction to the limits
of city and town environment are not difficult since only a few miles
of the parkway location lie within such limits, and it v.w.rt:mlti7 be decidedly
to the advantage of the municipalities to cooperate to the fullest extent
in the solution of the problems,
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sites in this ares has revealed important information on aboriginal
culture in the Potomac Valley.

3, MONOCACY. RIVER

At the Monocacy River confluence the potentials for attracting
and accommodating large groups of parkway motorists are again
presented. The Monoeacy is tentatively planned ss the junction
point between the projected parkway connection with Gettysburg and
the Potomac Canal Parkway. The possibilities for expansion of the
rather meager camping colony now established here to proportions
already attained at the presenﬂy more gonvenient Seneca develop-
ment are very good. Material improvement in the Monocacy has
bheen made in recent years by redueing the sewer effluent of Frederick
until the water of this important river shows 85 percent of purity
which reduces this type of nuisance almost to the vanishing point.
It remains for the large-scale program placing emphasis on Iangl use,
erosion control, and community planning to be invoked in the Mo-
nocacy Valley to accomplish even more definite changes in this
area in the next few vears. Such associated progress also has the
added incentive of assuring that fish will not be barricaded in trying
to reach their spawning grounds in the river adjacent to the propose
parkway.

The mouth of the Monoeacy would make an excellent recreational
aren. 1t was the site of early settlement in the Potomae River Valley,
and provided a junction point for river traflic. The Monocacy
acqueduct, the longest and most picturesque on the canal, would serve
to interpret the complete story of the skill and accomplishments of the
early American engineers and mechaniecs who were engaged in
building the Chesapeake & Ohio Canal.

4. HARPEHRS FEHRY

Here the paralleling canal and railroad illustrate the early conflict
over the right-of-way and the attempt of both companies to capture
the east-west traflic of the Potomac.

On approaching Harpers Ferry, the proposed parkway would pass
under the new Sandy Hook Bri?g’a which would serve as the erossing
for the Blue Ridge Parkway if it were extended northerly along the
Appalachian Range. The incidence of the authorized Harpers
Ferry Historic Site and the studies that had been made for extension
of the Blue Ridge Parkway have already brought on general con-
sultation and agreement hetween the Park Service and the Maryland
and Virginin States roads personnel as to a bridge crossing thal

would serve all purposes. It is well known for its historical back-

round as g site of early Potomac Valley settlement, the site of the

nited States Arsenal, Armory and Rifle Works of the early nine-
teenth century, the scene of John Brown’s raid, and major Civil War
incidents both in the town and on nearby Maryland He.i_gilts. History
trafficked heavily at this confluence of the Shenandoah and ' the
Potomae. Thc.geautjr of the spot was acclaimed by no less a con-
noisseur than Thomas Jefferson. The geological transformation 1n
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the general terrain contributes a most unique feature to the ares,
The mountain range is here severed to its core by the river forming
vertical strata of rock that once laid horizontal and now reduced to
only ripples and rapids in the Potomac. This transformation led to
the eonstruction of the old Powtowmac Canal across from the Chesg-
peake & Ohio Canal and later the eonstruction of a dam just above
the rapids to serve the later canal operation., _

It is the wide water resulting from this dam which makes such an
inviting spot nearby for the developmient of a major recreational areg,
and overnight camping site. The area chosen is overlooked by the
batteries of the Civil War period which are located within hiking
distances of the military road and old entrenchments on Maryland
Heights. Complete immunity [rom floods can be attained for this
more elaborate recreational and camping area. It should be noted
that each of the large developed areas which involve a number of
permanent buildings and more elaborate utility and road systems
may be placed at an elevation above the 10-year flood level or higher
in accordance with flood data studies made for our particular problems
by the United States engineers. (See appendix B, Flood Studies of
tﬁe Potomae.)

5. WIDEWATER SECTOR, INCLUDING BIG POOL AND Fﬂlj'ﬂ. LOCKS

The next two sections of the canal and river at which there are
excellent opportunities for development of major gathering places
for the public relate to the wide waters created by the canal feeder
dams Nos. 4 and 5. These dams create slack waters of 11 and 0
miles, respectively, which are supplemented by the Potomac Kdison
Dam at Williamsport and an additional 2-mile stretch of still water.
This entire section has particular merit as a recreational unit. Tt is
now used extensively by people from Hagerstown and Martinsburg,
both of which are within a radius of 10 miles of the general area and
Frederick which is 25 miles distant. The towns of Williamsport,
Boonsboro, Shepherdstown, Sharpsburg, and Downsville are either
on the river or readily accessible to it. The Potomac, through this
section, is a very placid river, following a series of loops through a
rather broad valley with cliffs and hills carrying from the river level
to the higher farm land, At one point, the cliffs will appear on one
side, then on the other, presenting a very pleasant type of viver
palisade. The fact that the farm buildings are invariably removed a
considerable distance from the river, helps to make the river valley
more beautiful as the strip of timber along the river and the pattern
of the fields is uninterrupted. Summer cottage settlements are
located at dam No. 4 on the Maryland shore and at Falling Waters
in West Virginia. The Hagerstown Rod and Gun Club has a club-
house on Big Slackwater and docking space for several boats. A
number of boathouses, renting out skiffs and canoes for fishing and
canoeing are located along both Big and Little Slackwater. The
degree of popularity enjoyed by this section is, of course, basically
the suitability of the waters for hoating, but it is even more assuring
to know that the Interstate Commission on the Polomac River Basin,
whose plans for removal of pollution in the Potomac have made such
realistic progress, have programed the general slack-water areas for
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to such intermediate points as Antietam Creek, Sharpsburg, and
Shepherdstown around which the Battle of Antietam evolved to
points whore the prevailing interest relates to pure recreation and
camping such as Snyders Landing, Mercersville, dam No. 4, Cedar
Grove Mills, and then the proposed development at lock No, 41 and
Four Locks. This is the heart of the wide-waler country and only 10
miles below Williamsport, perhaps the most nul.st.andinﬁ: and typical
conal town along the route of the Chesapeake & Ohio,  Then ng:mt )
miles above Williamsport and 2 miles above dam No. 5 is the Four
Locks area which has been planned for the second major developed
area of cam wl proportions in the slack-water sector.

Four as the name implies is a section of rapid descent in the
canal which is due to the location of the canal on a shortened route
acrose the neck of a 5-mile oxbow in the river. This departure from
the grade of the river naturally places the eanal at an elevation well
above that of the river and above recorded high water, In fuct, the
elevation of the proposed camp site and developed aren is high enough .
to command extensive views up and down the river including the
panorama of the mountains upstream which herald the introduetion
of the canal to & mountainons passage from this peint on,  In addition
to the splendid river scenery at this point, a rather busy example of
the mechanics of canal operation and the picturesque side of the canal
life is quaintly presented in an almosphere that is warmly reflective
end nostalgic. Close by is Fort Frederick of French and Indian lore
and McCoys Ferry scene of river crossings in the Civil War—all now
at rest on the Powtomack,

In the mountains upstream, there is first Ilancock, center of a
thriving apple-producing region and certainly a major point of entry
onto the parkway from route No. 40 and the Pennsylvania Turnpike.
In the nearby mountainous seclion tributaries of the Potomae offer
recreational possibilities long recognized by the Tonoloway Club, the
Woadmont, Club, the Boy Seouts of America, and other private inter-
eats, In this part of the Potomae Basin the mountainous ridges of
the hdapalm-.hi.an gystem, which run in a general southwest to north-
anst direction, rise to about 3,000 feet m Marvland, 4,000 feet in
Virginia and 4,500 feet in West Virginia. The ridges, largely covered
with regenerating forests, are the result of uplifts, folds and faults of
the sedementary strata of the ancient Appalachian Valley and present
many unusual and characteristic geological formations. Rock bar-
riers in the streams create rapids and cascades with long still pools
above them. Between the steep ridges are relatively flat meadows and
bottom lands. Certain spots along the larger tributaries have al-
tracted summer cottage and fishing club developments as at Largent
on the Cacopon and near Romney on the south branch, but the
absence of access to and development of State lands has postponed
general use of the water courses E:r recreation.

Adequate public recreational facilities in the section of the tribu-
taries not only would be used by Cumberland, Keyser, Westernport
and other nearby communities, but also would serve and benefit a
much larger population to the north and west including the industrial
areas of Pittsburgh, Johnstown, Uniontown in Pennsylvania and
::Ir'i':he_uling, Morgantown, Fairmont, Crofton and Clarksburg in West

irginia.
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6. PAW PAW TUNNEL

The mountainous terrain also had its effect on the construction of
the canal. Certainly the tunneling of the mountain at Paw Paw for
over 3,000 feet was an engineering event of dramatic proportions for
those who participated in it a century ago and an accomplishment,
which we with our vastly improved engineering technique and equip-
ment can only look upon with wonder ab their temerity and marvel
at their attainments. A major stop-over point just hd{;w the outlet
of the tunnel would be provided. ;

7. OLDTOWN

The next prineipal point of interest shorl of the termination of the
parkway at Cumberland is located at Oldtown. As a natural river
erossing, outpost and spring board into the wilderness in colonial times
this location has been identified with the Warriors Trail, Cresaps
" Fort, Michael Cresaps House, and then with Washington’s youthful
adventures and eventually with development of the canal. Today
it is seen as a section of canal into which the waters of Warrior Creek
have been turned to provide a fishing area for the local lishermen.
The canal in this general area was swung away from the river one-
quarter to nne-lmﬁ mil¢ and in the process passes through a very
interesting half-mile long gorge of 100-foot depth, no g@ulﬂ; the
original passage way of \Em*r’i.ur Creek to juncture with the Potomac.
The existing arrangement for impounding water in the canal can he
continued and the parkway wm\l{{ take the place of the canal through
the gorge. The foundations of the Cresaps Fort and House have been
identified and these sites would lend themselves to further investiga-
tion and even restoration as an example of early Indian history, and
associations with the Ohio Co. and colonial expansion.

8, CUMBERLAND

Cumberland, the western end of the Chesapeake & Ohio Canal and
of the proposed parkwa;f is set in a natural amphitheater at the
mouth of Wills Creek. This site was early recognized as being of
strategic value and has consequently had a long and interesting history.

Founded by the Ohio Co. 1n 1749, it served as & natural eenter for
the business and commerce of the upper valley and for the trans-
mountain trade. Despite several reversals in fortunes, the Queen
Clhy of the Alleghenies served successively the Ohio and Potomac Cos.,
and then waited upon the arrival of the Baltimore & Ohio Railroad
and the Chesapeake & Ohio Canal. The opening of the railroad in
1842 proved the inanguration of a new era in the history of the town.
This was made the point of exchange for passengers and merchandise
between the East and the West, In alittle while after the completion
of the railroad to Cumberland, the national road became a thorough-
fare such as the country has never before or since seen, for a like dis-
tance. In 1850, the canal was formally opened to through navigation to
Washington, ). C., and again the city experienced greater prosperity
based on the increased trade and transfer business. Of the many
towns mentioned as receiving a definite stimulus from the operation
of the canal or the railroad, only one has apparently achieved a perma-
nent status as a result of these influences. Cumberland has survived
and prospered as the second largest city in the State.
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The many ties that Cumberland had and still maintains with the
development of transportation grew from the status it has always
commanded as a focal point in transmountain travel by foot trail,
river, canal, road, and railroad. It seens only natural, therefore, that
gsome form of memorial be instituted as a reminder of the definite
contribution made to our national progress.

The terminal area which the canal occupied in the form of loadin
basins and point of transfer between it and other converging forms o
transportation and which the parkway would take over as an ad.
ministrative, informational and interpretive headquarters should be
equipped to display a complete retinue of the vehicles which attended
cach of the modes of travel. Full-scale or qurter-scale models of river
rafts, canal barges, stages, Conestoga wagons and railroads engines could
be presented here in appropriate recognition of the advancements that
have been realized in transportation at this historie crossroads.

9. CONCLUSION

It is possible to say, therefore, that the continuity and the quality
of the recreational features common to the domain of the proposed
parkway are capable of meeting exacting public demands. In-
dividually each element of interest is adequately represented and an
association of elements could be accomplished at one point after
another that would be highly flavered and elegant and yet none the
less useful and substantial. :

The embers of past historie conflagrations still emolder along the
path of the canal and would glow anew with the first stir of public
interest. The scenery runs the full eycle from tranquil wide waters
and pastoral river slopes to the greater excitement of the winding,
twisting river palisades and ultimately the scale of the mountan
valley. This retinue of interests holds attractions for the tourist
eamper, the sportsman and the day outing party in all degrees from
the novice to the sophisticate,

The environment of the canal and river immediately generates in
one an enthusiasm Lo see these 170 miles of delightful scenery unfolded
on parkway terms. The incentive to link together the many dis-
coveries that have been made is like the desire often experienced and
universally understood to transform the black and white of printed
words to a production in full color.

These scenes are of a standard that rises above the pleasantries
of the commuter’s daily travels to the level of recreational incidents
and travel highlights which the individual comes (o cherish as a fond
remembrance—a rare event to be recommended to his [riends.

IV. Trarric, Roapway Desien, axp Consrrucrion Costs
. PROBABLE TRAFFIC

The canal parkway would provide an alternate route from Washing-
ton to the west. It would connect near Point of Rocks with U S 15,
which leads to Leesburg on the south and Frederick on the north. At
Harpers Ferry it would conneet with roads leading south into the
Shenandoah Valley, and at Antietam with a State road leading to
Hagerstown on U 3 40 and to the Pennsylvania Turnpike. At






32 ' CHESAPEAEE & OHIO CANAL REPORT

Williamsport it would intersect U S 11, a principal north and south
route, and at both Hancock and Cumberland it would connect with
U § 40, the main route from Washington to the West.

. A special study was made by the Bureau of Public Roads to de-
termine the probable volume of traffic that would use this parkway if
it weore built, and a report on that study is attached. Considering the
superior quality of the parkway with its casy grades and alincment,
and the ‘I‘rmdom from traffic delay and congestion aflorded by its
controlled access, it would draw traffic from existing roads passin
throngh such congested towns as Frederick and Hagerstown. Al
though the distances between Washington and such places as Freder-
ick, Cumberland, Hagerstown, and Hancock are greater by the
parkway, vet travel between Washington and these places wonld take
no longer by the parkway. Between Washington and Harpers Ferry
a half hour of travel time might be saved by the parkway and between
Washington and Leesburg 10 minutes.

POTOMAL
RIVER

-

TORPATH

TYPICAL DOUBLE ROADWAY

Besides the traffic that will be diverted to the parkway from existing
roads, the parkway would be expected to erale new Lraffic because
of the recreational advantages it would offer.

The combined diverted and generated traflic was estimated to

vide an estimate average daiF; traffic on the parkway as showa

elow:

+ Vehioles batween— Numder
Cirent Falls and Bemeth. o o oo oo soccsscmecmmciceesos-n- 510
Seneca and Edwards Ferry .. . eeaaaa. 2, 380
Edwards Ferry ond Point of Roeks. coveeucices iciannnnnnmnnnnn. 2 300
Point of Hoeks and Brumewick_ ______ . ... . eeoooo-..- L 770
Brunswick and e e m e S e 1, 750
Hu Ferry and Shepherdstown___ . _____..... RN 1 .
Willinmsport and Shepherdstown .. o oo oveeiicenciceancneaaan 1,820
Haneoek and Willlamsport_ oo oooeoreeccccnenconsmmenma--nor 1,330
Cumberland snd Hancoek . _____ ... . ... . ..... Y 640
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The figures given above are daily averages for the year. During
the winter months the daily average would be much less and during the
summer months when recreation 15 at its peak very much more. In
the Great Smokies travel in the peak nmntﬂ is three times that during
the average month, and in the Shenandoah 2} times the average.

For this parkway it scems reasonable to believe that during the
summer months, maximum travel volumes in the neighborhood of
8,500 vehicles per day may be expected on the section between Great
Fallz and Point of Rocks,

2. FIELD STUDY

A field study was made of the full length of the canal, during which
the approximate location of the parkway was established. For this
field study there were available a profile and plan of the original canal.
The plan was on a scale of 1 inch equals 200 feet, and showed all
structures and right-of-way lines. The USGS maps on a scale 1 inch
equals 1 mile were also available and from the Agriculture Depart-
ment wa obtained aerial photographs on an approximate scale of 1
mile equals 1200 feet. From these latter there were prepared maps
which were useful in the study.

As part of the field study, the Bureau of Public Roads took a
cross section of the eanal and adjacent ground at half-milas intervals,
At the places where the Canal originally entered the river, the Bureau
projected location for the pmposog parkway on contour maps enlarged
by photography from the USGS contour maps.

During the field 5tudﬁ7, all of the canal was travelled and carefully
inspac:.gﬁ. For about half of the distance, the towpath iz passable
during dry weather. For the remainder, walking was necessary.

34, RELATIONSHIF BETWEEN OLD CANAL AND PARKWAY

Tt was assumed that it would be desirable for water to be kepl in
a number of sections of the canal, and that on the remaining sections
the motor road should not encroach upon the old canal bed where
the terrain made it at all possible within reasonable cost to avoid it. .

Field examination of many representative sections of the canal
showed definitely that there were a number of tight spots where it
would not be possible to 'build a road at reasonable cost without
encroaching upon and perhaps occupying all of the eanal prism.
It was accordingly determined that wiere encroachment upon the
canal prism was pecessary, every effort should be made to leave o
trace of the old ditch.

It was also decided that the road should be located in such & manner
as to avoid destroying the old locks and similar structures,

These preliminary examinations show that it would be difficult
and expensive (o build a four-lane divided highway at the tight spots
except by full occupation of the canal prism. A divided %‘om'-&:le
highway with a minimum 4-foot island and 8-foot shoulders would
require 68 feet of width and with the more satisfactory 16-foot island
would require 80 feet.

Our representative cross sections taken during the survey showed,
however, that the total length of these tight spots amounted only to
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about 24 miles of the whole length of the canal, and that a second
roadway could be obtained if necessary by filling the canal prism at
all of these spols except for about 5.5 miles uxﬁmrc watber 18 either
in the eanal or where it would be desirable to have water in the
canal. A second roadway in the tunnel area could be obtained by
relocation over the hill.

Of this 5.5 miles of tight places where waler is to be kept in the
canal about 3 miles are between Great Falls and Point of Rocks angd
the remainder is between Shepherdstown and Hancock.

For the purpose of the estimate, and based upon the probable
indicated traflic it was assumed that at the start traffic would be
served by a single 24-foot pavement with 8-foot shoulders, but that
there would be parts of the parkway where the second roadway would
need to be provided within a short time after the project was opened to
traffic. This second roadway could for economy’s sake, if necessary,
at some places be at an elevation below the annual floods, since the
floods would cut it out of commission for only a few days and in such
periods traffic could all use the initial roadway, which would be placed
above annual floods.

We anticipate that for about 3 miles immediately south of Cumber-
land there will be a considerable local traffic and we have therefore
included in the estimate o second roadway for this 3 miles. On the
remainder of the parkway the heaviest traffic is indicated in the
32 miles between Great Falls and Point of Rocks with a somewhat
less traffic between that point and Harpers Ferry. Beyond Harpers
Ferry a considerable drop in traffic is indicated. We have therefore
included in the estimate a second roadway for 22 out of the 32 miles
between Great Falls and Point of Rocks. )

Considering the nearness of the Great Falls Harpers Ferry section
to Washington it appears reasonable to believe that a second roadway
would be needed on part of it within a short time after it was opened.
There are tight spots aggregating in length about 2} miles in the part
of this section near Great %ails. At these places, however, it willl) be
necessary to throw the canal baek into the eliff to gel the rock needed
for the initial roadway and additional width can be thus provided
- for a second roadway without much difficulty.

4. ROAVWAY ALINEMENT AND GRADE

The initial construction should be a single roadway consisting of a
24-foot pavement with 8-foot shoulders. I'i‘l:lurz- design shounld be made
in such a way that a second roadway can be added as the traffic
develops sufficiently to require it.

As previously outlined, it will be possible to obtain along the canal
a maximum curvature of 6° at all excepl several places and at those
places a maximum of 9°, or a speed of 60 miles and 50 miles respec-
tively. A speed design of 50 miles per hour should be entirely satis-
factory for a recreational parkway of this character. Maximum
grades will be under 3 percent,
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6. ACCES3 TO PARKWAY

As will be noted above there are 13 highway overpasses over the
present canal.

As a result of the study we have found some 15 places in the 168
miles where access to the parkway could be provided in the form of
connections with other public roads. These would be at the following
pomts:

Seneca, with Maryland 112,

Edwards Ferry, with county road.

Whites Ferry, with Maryland 107.

Maonocacy, with Maryland 29.

Point of Rocks, with U S 15.

Brunswick, with Maryland 70.

North of Harpers Ferry, with U S 340.
Siuﬁrhcrdsmwn, with Maryland 34.

Willinmsport, with U S 11.

Fort Frederick, with Maryland 56,

Hancoek, with U S 40,

Paw Paw, with Maryland 51 and West Virginia 29,
Oldtown, with Maryland 51.

South Cumberland, with city streets.

Cumberland, with city streels and U S 40 and U 8 220.

There will be no highway crossings at grade. None are needed.
Howaver, some of the access points above-mentioned will for simple
and inexpensive treatment be in the form of simple T type grade
connections with left turns permitted on the parkway.

There is only one railroad track which crosses the towpath at grade.
This is a siding in Williamsport which supplies coal to the power
plant. The parkway could safely cross this track at grade, using
auntomatic light protection.

A number of the present overhead bridges un.rl!ﬂing local roads over
the eanal will need to be rebuilt.  About six such now structures will
probably be required.

7. CONTROL OF ACCESS

It will not be difficult to provide control of access for a parkway
located along the canal. Conditions are unusually favorable for that
because the canal is paralleled throughout almost its entire length
by the Potomac River on one side and for 67 out of 168 miles on the
opposite side by a railroad.

With these conditions it will be ible to design a parkway with
full control of access providing &Eus a road facility of very high

uality, eapable of handling large traffic volumes safely and com-
ortably.
B, USE OF CANAL AS WATERWAY

Some four locations have been selected where water ought to be
kept in the canal for use as a recreational waterway. These are:
(1) The Great Falls-Seneca section, 8 miles long, already in
such use, :
() From Big Slack water, outlet lock 41 through Williamsport
to Dam 5, just belyy Four Locks, 18 miles long.
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(¢) From Four Locks to Big Pool, including Big Pool, if pos-
sible, about 6 miles.

(d) From lock 68 through Oldtown to Battic Mixon Fishery,
about 2 miles.

Under the proposed plan, then about 34 miles of canal out of the 168
miles along tl‘:a parkway would be maintained as a recreational water-
way. :jI‘hﬂ empty ditch suitably grassed will lie along most of the
remainder.

9, INITIAL RECREATIONAL ROADSIDE AREAS

For the intial development there were selected the following roadside
parkhig and recréational areas:
p! onmci: River
erry

Harpers

Shepherdstown

Fulling Waters

Four Locks-Big Puol-Fort Frederick
Little Orleans

Paw Paw tunnel

10. RECONNAISSANCE ESTIMATE OF COST

A reconnaissance estimate of cost of construction of the Canal
Parkway was made. The cost of the road construction was esti-
mated generally by projecting a typical cross section of the proposed
improvement upon the cross sections taken across the canal at about
half-mile intervals and estimating the quantities therefrom. In addi-
tion a second roadway was estimated for 3 miles south of Cumberland
indkfnr 22 miles of the 32 miles between Great Falls and Point of

O RS,

Where the old eanal used the slack water of the Potomac for some
4 miles near Falling Waters a location was projected upon enlarged
contour maps of the United States Geological Survey and flagged
in the field, and a reconnaissance estimate of cost made in the usual
manner. Where the canal entered the river for about three-fourths
mile near Four Locks, the estimate was made based upon following
along the old towpath through a heavy rock eut. At both of these
places additional right-of-way will be required.

The length of the parkway is shown as 168.2 miles. It is quite

ible that further study would show that relocations across river
ends would reduce this length by about 5 miles,

The estimate of cost of constructing the parkway is based upon
a pavement 24 feet wide with 8-foot shoulders throughout, and upon
o second roadway of the same dimensions for 25 miles of the total
length. The pavement would consist of 2 inches of asphaltic con-
crete top course on a 9-inch banse course of local crushed stone or
gravel. Provision was made in the estimate for paving of roads and
parking spaces in the recreational areas, of entrance roads, and struec-
tures needed for highway overhead crossings, and also for new struc-
tures and the reconditioning of the old culverts and viaducts that
would be used for the parkway. )

An estimate was also made of the cost of restoring the selected
sections of the canal to be used as a recreational waterway, the cost

T1642=—80——-4
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of restoring or repairing old lock houses, and the cost of new buildings
such as ranger stations, comfort stations, water supply, and sewage.
i I systems in the proposed recreational areas.
he total cost of the road construction is estimated at $16,162,000.
The cost of canal restoration is estimated at $319,000, restoration and
repair of old buildings at $104,000, and construction of new buildings
and appurtenances at $552,000, making a total of $945,000 for other
than road construction.
The total estimated cost of construction is $17,107,000. The
details of this estimated cost will be found in appendix T.

V. Presenr Laxo HoLpixes axp e NEED For Apprrrovan RIcnTs-
oF-Way For o Pankway

The land holdings of the Chesapeake & Ohio Canal Co. between
Great Falls and Cumberland consisted of 4,764 acres which acreags
is now in Government ownership. The width of this ﬁfhl,-of-wn._-,r
varies from 30 feet to 900 feet and averages about 230 feet The
land ownership averages about 28 acres per mile, as compared with-
the 100 acres per mile obtained for such parkways as the Bll.m Ridge
or Natchez Trace.

The width is not adequate at many places to provide room for the
single parkway road. At the places where the canal entered the river,
there is not enough land to enable a road to ha built. At Tere many
places the width is inadequate to provide for the required roadways,
suitable roadside planting, and for the recreational roadsids spaces
that are an essential feature of this type of parkway.

It would therefors be necessary for additional right-of-way to he
acquired to permit the construction of a parkway along the canal.
The usual requirement for ?ﬂ.l‘k‘-"r"ﬂ.ﬁ of this charpcter is about 100
acres to the mile or a total of about 16,800 acres.

. Along this canal, for about 100 miles of the total length, the shore
line of the Potomac is in Government ownership. To develop the
parkway for recreational purposes, to avoid objectionable roadside
development, and problems of access it will be necessary to obtain
for the parkway right-of-way most of the land now in private owner-
nl}t)gulyiug between the canal and the river. There are approximately
3,000 acres of this. In addition, it will ba necessary to obtain more
land on the upper or opposite side of the canal. property, in some
cases a5 the locations where the canal now enters the river to get room
needed for the road, and in other cases, as on cliffsides, to provide
adequate roadside control. Through Willismsport and other places
where the canal is to have water in it, additional width is needed for
the road itself; the right-of-way is not wide enough for both road and
canal. Approximately 8,900 acres are estimatod as needed on the
upper side,

he land lying between the canal property and the river that is
needed, amounting to about 3,000 acres, is for the most part below
the elevation of the canal and therefore subject to floods at yearly or
less-frequent, intervals. It is thercfore either wooded land or tilled
land subject to flooding. On the side of the canal away from the
river, acquisition would be limited in width for about 40° percent of
the distance b the nearby railroad lines. At other places, particu-
larly at the palisade or deep-cut sections, the land between the canal
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and the topmost Rm of the crest should be obtained to prevent road-
side signs and other objectionable development. These areas are in
the class of steop, wooded, and unusable acreage of little value for
agricultural use. At some places, such as stream confluences, lands
P’mg on the side of the canal opposite the river should be acquired
or recreational q]avalngmamu.

There are considerable amounts of public lands adjoining or near
the federally owned lands which consist for the greater part of forest
or game preserves established primarily for timber production and
conservation, water shed protection, and wildlife managemeni. These
areas take, with few exceptions, advantage of forested and hilly or
mountainous terrain where natural streams and scenic valuas prevail
and would ideally serve the nearby industvial centers in theic need for
low-cost recreation facilities.

It is a well-established policy in the development of parkways of
this character that the State acquires the necessary lands for the rights-
of-way and deed them to the Federal Government without cost. For
the Natchez Trace and Blue Ridge Parkways about 100 acres
mile on.the a e are 50 obtained. Accordingly, it is our hpﬁﬁ
that this well-established patiern of Federal and State cooperation
ought 1o be followed in this case, with the State of Maryland acquiring
and deeding to the Federal Government enough additional land to
hriilng the twial right-of-way area up to approximately 100 acres per
mile,

The additional lands which would need to be pequired for the
parkway are not of an expensive character and it should not be diffi-
cult for the State to acquire them. The State of Maryland has a
great bistoric interest and indeed a lurge fiosocisl investment in the
old canal. It scems likely that they would be interested in a parkway
proposal of this character to the extent of providing for the acquisition
of the additional lands needed over a perind of years,

ConcLusions

The purpose of this survey as stated in the legislation was ““ to deter-
mineg lfm advisability and pmctimbi]j&pf mmtruuﬁl::{q o parkway
along the route of the Chesapeake & Ohio Canal,”

mliim“:i of cost of such ot-:;lnstrucﬁnn. - :

n order to earry out the stated purpose, in this report we have
analyzed the existing values in the canal property, studied the adapta-
bility of the canal location for use as a u{mritwny, evaluated the scenic
and historic features of the route and the recreational features that it
might provide, examined the land holdings in detail and determined
the nd'l:;itimul land needed; have estimated the traflic volume that
would use such a parkway if buill; and have made an estimate of the
cost of its construction.

Analysis of the canal property has shown a large investment of
public funds in this project in the past, on which very little present
return is being obtained as dividends in the form of public use, There
is, however, a great potential value that could be obtained by the
development of a parkway. This potential value is in the 100 miles
of river front owned that could be utilized, if made accessible, for
waler sports, fishing, and other recreational use; in the places of
historical interest, in the old structures of the canal; in the unique

to make an
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ibility of portions of the old canal being restored at small cost
or use as a recreational waterway in conjunction with a parkway;
and in the lower cost at which a parkway could be built by utilizing
in part the land, grading, and structures of the old canal.

ur studies have shown definitely that the old canal location can
well be adapted for use as a parkway. The grades of such a parkway
would be easy, and the alinement would be excellent. The peculiar
location lying along the river thruuﬁhout and the nature of the old
canal make 1t ible to obtain full control of access at minimur
cost and little disturbance of existing land use. The existing strue-
tures over streams flowing into the Potomac can be used to carry the
parkway, and much of the canal grading can be utilized, thus reduci
mnleri:]‘:ly the cost of parkway construction. The end result wu::ﬁ
be a superb highway facility at low cost.

The scenery along the route is of wide variety and splendid quality.
The Blue Ridee Parkway offers mountain views from ahove, This

arkway would offer the full range from below showing the flat river
Ent.l.m:ns and rolling lands of the Piedmont, the great break of the
Potomac through tﬁa Blue Ridge at Harpers Ferry, the whele series
of rising mountains as the mnnlk;'ollnws the river upwards through the
Appalachians; while in the whole journey the Potomac is nearby, some-
times a placid pool, sometimes a wide river, and sometimes a rushing
mountain stream. Not only is the canal itself a historic landmark, but
the country through which it passes is identified with the most impor-
tant parts of our history as a Nation. Such themes are presented as
the Braddock expedition, Fort Frederick as a protector of our colonial
frontier, and, in more recent times Antietam, Harpers Ferry, and the
several crossings of the I"otomac in the invasions of the North during
the Civil War. On the canal itself the locks, aqueducts, the 3,000-
foot tunnel through the mountain; the river dams; and the lock houses
have great historie value and should be prcsewmf from further deter-
oration,

The continuity and quality of the recreational developments possi-
ble would meet the most exacting public demands. Water can be
restored to many miles of the canal thus restoring the canal scene in
an authentic and appealing way. The many miles of river front
afford opportunity for water recreation, the streams offer fishing, and
the whole area abounds in pleasing scenes for relaxation. The
development of new recreational areas has not kept pace with the
growth of the Washington area in the past two decades, and there is
greal need for new recreational areas adjacent to the Nation’s Capital.

Our examination of the land holdings shows definitely that they are
not adequate to provide for a parkway and more land must be ob-
tained.  About 4,764 acres are in Government ownership and 11,500
acres more would be needed to bring the total up to the 100 acres per
mile, which experience has shown are needed for a parkway and its
rondzide recreational areas. The additional land should be acquired
Il?v the State in accordance with the pattern set by law for the Blue

ilge, Natchez Trace, and other similar parkways.

We have estimated the average dacy traffic volume in the sections
adjacent to Great Falls at 2,510 vehicles per day with peak days
running upward of 8,500 vehicles per day. On’ the sections beyond
the Blue Ridge the average will range from 1,500 to 640 vehicles per
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day. We have estimated the cost of construction for the 168 miles
at $17,107 000, which includes provision for 25 miles of (four-lane
roadwny, the remainder being two-lane, and also includes restoring
waler to 26 miles of the canal, the reconditioning of historic structures,
and # modest number of new buildings for reercational needs.

There are great values in the canal property which may be realized
only by the construction of a parkway. The canal may be readily
adapted to the use of a parkway wi&uout injury to its underlying
historic value. The scenery slong the route 15 superb and of wide
variety. The historic interest is outstanding. The traffic that would
use the parkway is more than ample to justify the construction cost,
and the estimated construction cost is low because of the use that can
be made of the grading and structures already in place. The land
holdingz are not adequate, however, for the needs nr a parkway.

It is both practicable and advisable to construct a pnrk'wag' al
the line of the Chesapeake & Ohio Canal provided that the tat.am:ﬁ
Muaryland will make provision for the acquisition without cost to the
Federal Government of the additional lands needed for rights-of-way
for the parkway.

It would be desivable that consideration be given by the Congress
to legislation that would permit the acceptance by t.lia Secretary of
these additional lands for parkway purposes il presented by the State
of Maryland.







VI—APPENDIXES

ArrEnDIX A. A SYNTHERIS OF THE HIETQRT OF THE PWOH.‘LC River
Varney

(By Walter 8. Sanderlin)

The Potomac Valley has s long and eolorful history which amply
merits the interest recently manifested in its rediscovery and K«ﬁunﬁ.—
tion. The region is justly famed for the natural beauty of the moun-
tains, river channel, rock formations, and native flora. Indian sites
scattered along the Potomac altest to the early occupation and use of
the valley, while pre-Indian artifacts in the lower valloy and n-aigghbur-
ing areas suggest an even older record of human babitation. Further
attention is warranted by the stivring events arising duaring European
penetration, from the earliest settlements west of the mountains in
1732, through the French and Indian War (1754-63), the British oceu-
pation of Washington during the War of 1812, to the critical years of
the Civil War. 1'ii)lm early efforts to develop the Potomae route,
e. g, the Ohio Co., the activities of George Washington, and the
Potomac Co., form still another interesting chapter in the Ilist.orjr of
the territory embraced in the proposed Potomac parkway, Of par-
ticular sigmificance in this report 15 the construction and operation of
the Chesa.genke & Ohio Canal, whose right-of-way the proposed high-
way would follow. The role of the Federal and State Governments,
the various problems encountered, and the effects on the valley give
an insight into the charscter of an important Ehn:m of the Nation’s
higtory., The revival of Federal interest in the twenticth century

rovides a logical ending Lo the historical panorama of the Potomac

alley.

‘l‘hﬁ natural beauty of the Potomac region, which is one of its most
charming attributes, has evolved slowly over the course of many
mm of years. The vnllcgnhas become, in fact, a rich storehouse
of geological evidence dating back to the Archeozoic and Paleozoic
eras. Among the outstanding physical features of the valley is the
winding and often precipitous river, strewn with boulders and fed by
picturesque mountain streams. A succession of omgfy. eroded moun-
tain ridges, crossing the valley at nﬁl:t avgles and often approaching
the river itsell so as to form spoctacular chasme, alternatos with fertile
and historic valleys to provide n majestic setting for the Potomac
itself. Adding to this natural storehouse is an impressive varioty of
native trees, shrubs, flowers, and smaller animals still to be found in the
region after two centuries of European occupation. Most promising
for the purposes of the parkway project is the degree to which the
primitive beauty of the region has ubnen preserved.

Little is known of the possible human inhabitants of the Potomac
Valley prior to the Indian tribes, beyond a reasonable conjecture of
their presence perhaps as early as the Folsomoid period (circa 10,000—
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25,000 years ago). In historic times representatives of three major
Indian groups, Algonquin, Iroquois, and Sioux, bably used the
valley as a route of travel, a hunting preserve, and at times a batile-
ground. By 1600, however, la e migrations were already under
way among the Indians in the area as a consequence of the southward
push of the Iroquois and the resultant wars. Added pressure by the
colonial officials in Maryland and Virginia accelerated the migrations
and culminated in the removal of all Indians from the valley by 1754,
Although relatively little attention has been paid to the archeologica)
lore of the region, excavations in the valléy would undoubtedly uncover
additional traces of Indian oceupation, like Shawnee Old Town and
Caivetucue (Cumberland), and possibly sites and artifacts of earliep
human inhabitants,

Suropean contacts with the Potomas reEqion began as carly as 1608,
The travels of John Smith, Capt, Henry Fleet, and Father White, a
Jezuit missionary, in the seventeenth century, were followed by

atly incressed activities in the eighteenth century, especially after
Er:wrnur Spotswood’s famous expedition across the Blue Ridge in
1714. As settlement expanded up the rivers from the Chesapeake
Bay area, new waves of migration swept down the valleys beyond the
first range of mountains. It was representatives of the latter group
who first settled in the upper Potomae Valley by 1732.  The attraction
of cheaper lands and the interest of ihe landed gentry, Lord Tairfax in
particular, soon brought large numbers of German and Scotch-Trish
familics from Pennsylvania into the area. The large-scale settlement
and economic development of the valley, together with the penetration
of the Appalachian Mountains by early fur trappers and Indian
traders, created the possibility of an extensive trade via the Potomac
route. In 1749 this potentiality was first given recognition and
arganization by the chartering of the Ohio Co. to carry on the work of
such pioneers as Thomas Cresap, Christopher Gist, and others.  Under
the guidance of some of the leading families of northern Virginia and
Maryland, including the Washingtons, Masons, Mercers, and Lees,
thiz company had a prominent part in the development of the Potomae
route and in the early contacts with the French on the Ohio. Although
unsuceessful in attempts to promote the settlement of its 500,000-acre
land grant between the Monongahela and the Kanawha Rivers, the
Ohio Co. did establish a regular trade route vin the otomac Kiver
and Indian trails from Alexandria to the Youghiogheny and the
Monongahela Rivers.

he expansion of the English colonies to the A;i}:ﬁhd‘nim Moun-
tains and beyond, as illustrated by the Ohio Co. of Virginia, estab-
lished direct contaet with the inland empire of New France. The
0 partutl.it{ was thus provided for the climax of the North American
ase of the world-wide contest for empire between England and
nce which bad been under way since 1689, The f:ﬁm of the
Ohio became one of the focal points of contention and the site of the
early claghes of the French and Indian War. George Washington's
journey to Fort le Boeuf, in 1753, the ouster of l-hugVirginia,ns from
the forks of the Ohio, the erection of Fort Duquesne, and the defeat
of Washington's reliefl expedition at Fort Necessity in 1754 were the
opening episodes of the final struggle for hegemony in the New World.
In the war which followed, the Potomac played a major role, one
which in the early years threatened to be decisive. The disastrous
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Braddock expedition against Fort Duquesne in 1755 followed the
Ohio Co.'s Potomac route and left as a monument to its grand p

an enl and improved wagon road across the mountains which
became the hasis of the old National Pike. In 1758, however, the
successful Forbes expedition against Fort Duquesne from Raystown
(Bedford), Pa., resulted in the construction u; a competing road to
the north of the Potomac route.

The removal of the French from the Ohio Valley by the Treaty of
Paris ushered in a period of inereased western land speculation and
trade activities in w?:ci.ch the attempt of the British Crown in 1763 to
restrict colonial energies to the territories east of the mountains by a
royal proclamation was ignored. New trade and land speculation
companies such as the Indiana Co., the Walpole Co., and the Vandalin
Co., entered the field in competition with the Ohio Co. The latter,
already weakened by internal dissension and royal disfavor, was .
unable to maintain its position in the forefront of the western trade.
Indeed, there were already several proposals, by George Washington,
Thomas Johnson, and John Ballendine, under consideration for the
further improvement of the Potomae River as a channel for trade.
It was in this confused and unresolved situation in 1775 that the
American Revolution occurred. Although the Revolution had little
direct influence on the Potomac Valley, either militarily or com-
mercially, the successful outcome of the war materially altered the
character of the western land and trade question. In transferring
control of western lands to the new nation, the treaty of peace
intensified the rivalry between Virginia and other States claiming
western lands. It was pnrﬂﬁ' with & view toward strengthening its
position in the Ohio region that Virginia supportad George Washing-
tgn‘s project for the improvement nﬁ:ﬂwmnc nnwgutiun:ﬁa Potomac

A, b

The Potomac Co., established in 1785, is in itself a remarkable
testimony to Washington's Pﬂl‘ﬂul‘lﬂl imagination and influence and
to the energies of the local inhabitants, Other States, especially
Pennsylvania and New York, soon followed the example of the
Potomae Co., chartering many enterprises to improve river navigation
and roads. In the resultant competition, the Potomac Co., besides
utilizing an older, established, and more central route, possessed a
unique advantage in its relationship to the seat of the central govern-
ment. The experiences of the Potomac Co. in the financing, engineer-
ing, construction, and operation of its works are not only characteristic
of the carly phase of internal improvement projects in the Nation:
they provide a clear indication of the pattern of development of the
Chesapeake & Ohio Canal. Even the reasons for the ultimate failure
of the Potomac Co. to establish itself in the life of the country are
significant for their similarity to the experiences of other river im-
provement projects and of the later canal. Structures characteristic
of the Potomae Co.’s best work are still visible on the Virginia side
of the river at Great Falls.

The War of 1812, coming in the midst of the Potomae Co.’s corporate
existence, had less direct influence on the Potomac Valley than the
Revolution.  Indirectly, however, it was important, for the war marks
o turning point in American economic development,  Wartime experi-
ences emphasized the need for greater economic self-sufficiency,
including more adequate transportation and manufacturing facilities,
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if real independence were to be maintained. The postwar period, was
characterized by the revival of internal improvement projects in many
States, although attempts to secure Federal support as R{M‘t— of an
integrated ““ American system” were unavailing at first. New York
inaugurated the canal era in the United States with the commence-
ment of the Erie Canal project in 1817, In the race for improved trade

routes to the West, the Potomae Valley suffered a marked disadvan-

tage, which served to offset its earlier reputation amd its centra]

location. As in other States, there were several proposals to im prove

the Polomac route during and immediately following the War ol 1812,

These were unsuccessful, however, because of the influence of the

dormant Potomac Co. and the inability of the several governments
concerned to agree on the nature and financing of the improvement,

As long as the Potomac Co. continued to exercise the restraining
.dead-hand of a jealous vested intersst the legal success of any under-

taking for the improvement of the Potomac route was in jeopardy.

Similarly unless the States of Maryland and Virginia could agree ona

successor to the Potomae Co. and unless the anamment m Wash-

ington could overcome its bostility w Federal support of internal

improvements, at least in this one case in which 1t was peculiarly

concerned, any proposal to carry on the work of the Potomac Co.

would be doomed to failure. Not until 1825 were these ohstacles

overcome, and the Chesapeake & Ohio Canal Co. formally chartered

by the three povernments mentioned. Not until 1828 was the
financial support necessary to commence construction finally obtained.
In the meantime, Baltimore and the State of Marvland had already
chartered a rival transportation line, the Baltimore & Ohio Railroad,
to compete with the proposed waterway,

On July 4, 1828, work began on both projects, with the appropriate
inaugural ceremonies headed by Pmixent. John Quincy Adams in
Washington, and by the venerable Charles Carroll in Baltimore.
T'rom the very start both companies experienced many difficulties in
financing and construction of their works. There was a long legal
eontroversy between the two enterprises over the right-of-way ineﬁle
Potomac Valley, followed by innumerable clashes at various points
in the valley. Both enterprises suffered from a shortage of capable
and experienced engineers, particularly the railroad which was at best
a novelty in the United States. Each had trouble securing and
maintaining an adequate laboring force in a disease-ridden, primarily
agricultural valley. The use of indentured servants from the British
lsles and Europe [ailed to =olve the labor problem but contributed to
spasmodic outbursts of strife between factions of the workers in the

irties. The consequent inaccuracies in estimates and delays in
construction during an inflationary period resulted in ever-higher
expenditures in each phase of the work: wages, prices of matenals,
cost of excavation, masonry, etc. Inasmuch as both companics had
begun operations with insufficient resources to complete their projects
they soon fell into serious financial difficulties, and were in need o
ndditional assistance. The appeals for aid and the political con-
sequences of these appeals eaused further delay. DBecause of the
heavy cost of internal improvements, it was customary and necessary
to rely upon large subscriptions by interested governments. This
brought both enterprises into the realm of local politics The Federal
Government, under the influence »f the Jacksonian political philosophy
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refused Lo grant further financial assistance to internal improvement
projects in the States. Virginia and Pennsylvania were engrossed in
their own projects by this time. Consequently both companies were
thrown back on Maryland for support. Maryland usually extracted
political concessions in return for its assistance, which invariably took
the form of State bonds. In the early thirties there was no trouble in -
converting these bonds to cash, but in the late thirties the markets
were very light. Experiments in the issuance of paper money between
1837 and 1840 as a device to keep construction going pending the sale
of the bonds led to financial disaster. '
 Despite the many obstacles f.unfrnnt.inghthu construotion of internal
improvement projects in the decades before the Civil War, the
Chesapenke & Ohio Canal and the Baltimore & Ohio Railroad slowly
advanced westward up the Potomac Valley, They did not reach
Harpers Forry, 60 miles above Washington, until 1834, largely because
of the delays rerulting from the legal controversy over the right-of-way
above Point of Rocks. In the same vear the canal was completed to
Williamsport, about. 100 miles from tj’:n Capital, In the years follow-
ing there were endless delays and revisions of costs, including a com-
lete suspension of work on the railroad in the late thirties after it
iad resumed construction westward from Harpers Ferry, . The canal
finally reached Hancock in 1839, but work halted completely in the
early forties. The Baltimore & Ohio arrived at Cumberland in 1842
and continued on up the valley to the west. The Chesapeake & Ohio
finally limped into the Queen City of the Alleghanies in 1850, less than
3 years before the railroad reached the Ohio River, Branches ulti-
mately brought the bonefits of the waterway to Alexandria and the
Anncostin  River, while Hagerstown, Winchester, and eventuall
"i;r'a.ﬂiiingtnn were connected with the main line of the Baltimore
Ohio, .
While the work of construction was still under way, both com-
1ilmi¢a put the completed portions of their lines into operation. Tn so
doing they encountered new problems and new experiences, and
exerted a new influence on the development of the region. Each
company passed through an interesting stage during which officials
learned their trade and solved problems, establishing effective opera-
ting rules, discovering economies of maintenance and repairs, coping
with natural disasters in the form of periodic floods, and overcoming
the intermittent disruption of personnel by the application of the
political spoils system to the State-dominated enterprises. Indeed,
as a result of particularly damaging floods in the fifties and low income
due to the competition with the railroad, the canal was in a precarious
financial condition on the eve of the Civil War. Both companies
eondueted interesting experiments in the teclhnical development of
their respective works: lock operation and railway track, boats and
rolling stock. Both enterprises promoted the economic development
of the Potomac region by the cheap transportation rates providing
ready sceess to new markets. Tn addition the Chesapeake & Ohio
made its surplus water available as a gource of power for mills and
manufactories along ils waterway. Each brought a new type of live-
lihood to the valley and new social groups in the rough and elannish
canallers and the hustling and transient railronders.  The competition
between railroad and canal which eontinued during the early years of
operation, centering principally on the flour trade at Harpers Ferry
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and above and the coal trade from Cumberland, benefited many
valley inhabitanis. )

Barely had the construction of the two works been completed than
a major crisis engulfed the region in the form of a civil war. In this
struggle the Potomae Valley occupied a strategic place as a border
area containing the seat of the federal government. As a consequence
of its position, the valley was the scene of almost constant skirmishing
between the opposing sides. It also lay athwart invasion routes into
both North and South, and thus was involved in at least five major
military operations: McClellan’s West Virginia campaign (1861),
Jackson's Valley maneuvers (1862), the invasion of Maryland and
battle of Antielam (1862), the inyasion of Pennsylvania (1863), and
Jubal Early's raid on Wn.shiﬁmn (1864). As u result of the war
both the canal and the railroad suffered from widespread damage to
their works, repeated and prolonged nterruptions in traffie, the
restruints of military occupation, and numerous petty annoyances.
In the latter years of the conflict, however, the interruptions were
less serious, and both transportation lines enjoved a greater prosperity
than ever before. The canal and railroad also |rmcrfnrmetr vnfual:-le
services for the Federal Government as channels for the shipment of
the priceless Cumberland coal, as a line of communication immediately
behind the battle lines, and as a convenient line of offices and personne)
for customs duty and other purposes. The events of the war years
E‘}Llll:lm provide a rich part of the historical heritage of the Potomac

Y.

"l'h]\tr close of the Civil War found both railroad and eanal in a dilap-
idated condition as a result of the f)mi'.pnm:mm:r. of repairs during the
war emergeney.  After the physical restoration and economie readjust-
ments ufrﬁle difficult postwar years, there came n period of unparalleled
profits based upon the booming coal trade in the Nation-wide industrial
prosperity, lasting until the middle seventies. So impressive was the
record of the canal company that there wus a beiel revivel of the
propo=al to extend the waterway to the Ohio. The panic of 1873 and
the long depression which followed soon brought to an end the pros-
perity of both transportation agencies in the Potomac Valley, The
coal trade declined over 50 percent and recovered only briefly in the
eighties. In the meantime other misfortunes assailed the canal.
Bitler competition between carriers for the remaining trickle of coal
trallic resulted in sharp rate wars, reducing income by as much as 60
percent and eliminating most of the monetary profits from canal oper-
ations. In 1877 a devastating flood 1Ianmﬁa{ml the waterway and
sadgdled the company with a heavy debt.  Revenues were insufficient
to enable cither this debt or earlier ones to be paid o, despite legisla-
tive assistance by the Maryland Assambly at the behest of Arthur P.
Gorman, famed Maryland statesman and canal president. New
floods in 1886 and 1889 proved to be the final straw, and the Chesa-
peake & Ohio found itself bankrupt.

Bankruptey did not bring substantial relief from the many problems
confronting the canal.  On the contrary, it marks the end of its inde-

endent existence, for the Baltimore & Ohio emerged as the principal
ondholder and thus secured control of the receivership, though
the waterway was eventually restored under court supervision, it
never again competed Heﬁuusl);r for the valley trade. By the turn of
the century a new competitor, the Western Maryland Railway, had
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emerged to contest the supremacy of the Baltimore & Ohio in the
Potomac Valley. The canal was thus entirely eclipsed, remaining in
operation only because the court required the railroad to keep up the
waterway, 1¥ntr even the wartime demand for coal in 1917-18 brought
any real prosperity to the Chesapeake & Ohio.

rly in 1924 another flood inundated the canal and did enough
damage to'it to provide an opportunity for the railrosd to abandon
maintenance of the waterway. The receivers argued that there was
insufficient business offered to warrant the repair and continued opera-
tion of the canal, Reasons for the decline of the Chnmlmalm & Ohio
a5 a lransportation agency are not hard to find, The failure to realize
the proposed connection with the Ohio River ultimately insured the
finsncial banlruptey of the project. The company was grossly over-
capitalized for the relatively small amount of local business upon which
it. had to depend for a profitable existence, T'he canal also suffered
the consequences of the coincidence of its greatest per'od of expendi-
ture with an era of inflation, and its greatest period of indebtedness
with an era of deflation. Political interference delayed construction,
hindered the development of an experienced staff, brought corruption
and fraud to the operation of the canal, and destroyed public confi-
denee in the success of the project. Technological obsolescence pre- -
vented the waterway from competing effectively with the vastly
mproved roilroads. Floods at eritieal times in the canal’s history
caused long interruptions in trade and considerable loss of revenue,
and saddled the company with enormous debts. The decline of the
Cumberland coal ficlds sealed the fate of the waterway, which had
come to depend almost exclusively upon their product.

Afer the suspension of navigation in 1924 there was a revival of
Federal interest in the Chesapeake & Ohio Canal. This was a logical
continuation of an earlier concern in the origin, construction, and
operation of the eanal project. Such matters as the proposed con-
nection of eastern and western waters, the problems of engineering
and financing, and the IS]lJullt.i::aI significance of the canal project ,q;ﬁ.m
way o questions of fish and wildlife conservalion, recreation, his-
torical sites, and scenie parkways which now éame Lo the attention of
publie authorities. The Ehﬁ%pmke & Ohio centennial in 1928 and
the celebration of the G ashington bicentennial in 1932 helped
to-focus attention on the abandoned waterway as a relic of the past.
Federal acquisition of the canal property from a depression-ridden
Baltimore & Ohio Railroad in 1938 gave increased incentive and mean-
ing to the discussion of the ultimate disposition of the waterway.
Emphasis has gradually shifted from the prewar intent to restore the
canal as a historic site and for recreational pruposes to the use of the
right-of-way as the route of 2 scenic parkway to Cumbaerland.

There seems to be ample justification for such a project in the natural
beauty and historical significance of the territory through which it
woul fpn!m. The Potomac route is an interesting chapter in the his-
tory of East-West communications, and the waterway istell provides
an excellent case study of the canal era in the United States. Implicit
in its experiences is an example of the relation of business to Govern-
ment, both State and Federal, in the nineteenth century. Further-
morae the story of the Potomac route has o peculiarly intimate relation
to the course of national events from colonial days tl'mnu%h the era of
George Washington, the significant post-1815 years, the Jackson era,
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and the Civil War period, to more recent times. In addition, the
canal and its predecessors have been a major factor in the growth of
the Potomae Valley and in the everyday lives of its inhabitants.
Finally, the parkway project seems best adapted for the achievement
" of such varying objectives as the provision of recreation areas, the
preservation of selected canal structures as historic sites and the pro-
tection of the inherent beauty of the valley. ;



Aerexprx B. A Brupy or tae Froons or mae Poromac River
REeLaTED 1o rEE CoNgTrRUcTION 0F A Parkway Avoxa tiie Rours
oF THE OHEzAPEAKE & OH10 CANAL :

(Prepared under the direction of Hobert €. Horne, Chief Engineering Division,
by Henry (3. Weaden, eivil engineer, National Cnpiu'I Parks, United States
Departmant of the Interior, Washington, 1. C.)

INTRODUOTION

One of the principle conditions to be analyzed in acecordance with the
reconnaissance study authorized by Public Law 618 of the Eightieth
Co is the reldtion between the Chesapeake & Ohio Canal and
the Hood conditions of the Potomae River. Belore definite recom-
mendations may be formulated as to the advisability and practi-
cability of adapting the physical features of the canal to the construe-
tion of a parkway the conditions which will be encountered during
various stages of flood should be thoroughly understood.

The Chesapeake & Ohio Canal was built on the Maryland side of
the river from Washington, D. C., to Cumberland, Md. Construe-
tion was begun in 1828 and completed in 1850, With few exceptions
the canal is adjacent to the river for its entire length. The portion
of the river to which this study pertains flows through a relatively
narrow meandering valley whici; cuts through the several mountain
ranges between the Piedmont FPlateau and the Appalachian region.

THE PROBLEM

The preliminary study of thiz parkway cunatruutiun'prﬁuot re-
quires a thorough understanding of the flood conditions. e pur-
pose of this report is to give a hic presentation of the conditions
which will be encountered in the design, operation, and maintenance
of the parkway including, prineipally, a pnrﬂfuy road and recrestional
facilities,

DEFINITIONS

Theoretical operating waler Izvel of the canal —The level to which the
water was maintained during the actual operation of the canal.
During normal operations sufficient water was bypassed through a
flume at each lock to maintain a constant level in the succeeding
lower level and any excoss water was allowed to return to the river
over spillways located at intermediate points,

Low water profile—~The low water profile of the Potomac River
was determined by the United States Corps of Engineers in 1929,
As no construction has taken place in the river since 1929 which would
materially affect this profile it is therefore considered correct.

Approrimate flood profile—The approximate flood profile was pre-
pared by the United States Corps of Engineers from field data indi-
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cating the highest known flood stage along the river. In most cases
this repm&:ln’fuh the flood of March 1936.'

Flood stage.—The top of the river bank or the elevation at which
flood damage begins to occur has been designated as “flood stage” by
the United States Weather Bureau, This stage has been indicated
on the graphs of those stream %a.gcs at which it has been determined
by the United States Weather Bureau.

Probability of annual occurrence—The probability, or chance, of &
flood oceuwrring annually whose erest will attain & certain elevation or
stage is expressed in terms of percentage.  One hundred percent prob-
ability indicates a probable annual oceurrence while 20 percent
pmhabil'ig expresses a risk of one chance in five of an annual occur-
renee, is term is used by the United States Corps of Engineers,
various Government agencies and other organizations interested in
flood conditions to express the percentage of risk at different elevations
in area subject Lo inundation.

SORCE OF INFORMATION

Early records of the various river stages in the Potomae River
Valley are very meager and incomplete,  Some of the older buildings
slong the river which were partly submerged by the early floods have
high-water marks indicated on them and in some areas where exeessive
damage oceurred the limits of a particular flood are known to the iocai
citizens. The ecarly records of the canal and railroad companies in-
clude elevations of major floods and indicate extensive repoirs of flood
damage but no records are available of the river conditions during
intervening years.

Actual recording of river s on the Potomac River was started
in 1882 by the United States Corps of Engineers at the Washington
Aqueduet Dam al Great Falls, Md. In 1889 a gage was established
by the United States Weather Bureau at Harpers i‘arry amd in 1895
the United States Geologienl Survey established a gage at Point of
Rocks and began keeping the first daily records of river discharge?
No additional gages were established in the Potomac River Basin
until 1925, Eiﬁht gages are now in operation between Great Falls
and Cumberland.

Considerable information has been compiled by the United States
Corps of Engineers on recent floods nur? innumerable high water
marks of the 1936 and 1942 floods have been determined by field
surveys.! This data is referred to the mileage along the centerline
of the Potomac River as established by the United States Corps of
Engincers and where used in this report has been adjusted to the
mileage of the Chesapeake & Ohio Canal.

DATA

The data compiled and shown on plates * NCP 110-80-29-1, 2
and 3 was obtained from the United States Weather Bureau, the
United States Geological Survey,® the United States Corps of ]-:ni-
neers ' and the files of the National Capital Parks which included the
maps and profiles of the Chesapeake & Ohio Canal obtained from the
Baltimore & Ohio Railroad.

“ﬂ.&lﬁdﬂmﬂh, Washington, I». C., Survey Roport on Polomas River and s Tributarles,

e e e T e e tand, M.—Tl. 5,7, and 8. % A
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The profiles of the 100 percent and 20 percent annual probability
of occurrence were prepared for this report by the United States
Corps of Engincers.*

’I!I?e theoretical operating water level as shown on the accompanying
Flnt-es was determined from known elevations of bench marks estab-
ished on the top of the capstones of many of the locks by field surveys
;fl i:: United States Corps of Engineers* and the National Capital

_ The mileage between locks of the canal was obtained from drawing
titled “Profile of the Chesapeake & Ohio Canal—showing the relation
thereto of high water of the Potomae River—Baltimore & Ohio
Railroad—Western Maryland Railroad, dated August 1924 " ¢

Data on flood elevations, the approximate flood profile and the low
water profile of the Potomae River was obtained from the United
States Corps of Engineers.! This data which was originally based on
the mileage along the centerline of the Potomae ﬁi\rar has been
adjusted to conform to the mileage along the canal.

Interpretation and use of data

The relation of the theoretical operating water level of the canal to

the normal and flood aiaﬁes of the river are shown by profiles and

raphs to assist in the study and determination of suitable elevations
or a parkway road and facilities,

_The graphs on the accompanying plates show the recorded annual
%Jgh water at each location where a stream gage has been established.

¢ relation of the canal towpath to the anoual high water, other
floods, the flood stage and the 100 percent and 20 percent annual
pmbu-lzrilit:( is shown so that a more detailed study may be made
where required,

The data presented above and on the accompanying plates is in-
tended primarily as a guide in the analysis of the over-all project.
Caution shounld be exercised in the use of this data and its correlation
with the protection against flood damage which is afforded by the
local topography and physical features.

DISCUSSION

Ceneral —Because of the loss of water from the canal, due prinei-
pally to the normal mglgagc, it was necessary to replenish the supply
at regular intervals. To insure a sufficient amount of water, J;ms
were constructed across the river at seven locations. For economic
reasons most of the additional water required was fed from the river
at the several dams to the main canal by gravity, At these points
the canal was constructed at the same luw:i"ns the water impounded
bv the dams. However, below each dam the canal was extended at
this same level for a distance of from 1 to 9 miles, depending upon the
Era.dienl: of the river, to a point where the water level of the river had

ropped to approximately 25 feet below that of the canal. This
differential between the canal and the river was then maintained by
means of locks to the next dam.
iU, 8. Engincers Ofice, Washingten, D, C., Burvey Beport an Potomac River and Its Tribalaries,
" Nlml!':i‘.ﬂiﬂlul Parles Map Filea NOCP 110-53 nnd 100-84=1 10 &
lmﬂfm beneh marks extablished by the U. 5, Corps of Enginesrs aro ot flle among the survey

# Deseript
records of the National Capital Porks,
& MWatlonal Capital Parks Map Filea NOD 1100-00,

TI842—50——0
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The initial supply of water in the upper part of the canal was
obtained from the dam at Cumberland and was angmented by a pump-
ing station located in the vicinity of Spring Gap and b vity from
dam 6 located approximately 10 miles upstream from Haneock, Md,
Little Slackwater, formed by dam 5, provided passage in the River
between the upper and middle parts of the canal,

Dam 5, located approximately § miles above Williamsport, furnished
sufficient water for the canal between the slackwaters. Big Slack-
water, formed in the river by dam 4, provided passage to the lower
part of the canal.

Dam 4, located midway between Williamsport and Shepherdstown,
provided for the initial supply of water in the lower part of the canal,
Additional water was supphed by gravity from dam 3 at Harpers
]I?)alg’ dam 2 at Senaca, and dam 1 at Brookmont near Washington,

The high water in the Potomac River Valley which may be expected
annually does not in itsell present ssrious problems. Oeccasional
minor interruptions in the use of the parkway may be expected but, in
general, the annual high water does not reach flood proportions.  Of
350 annual high-water peaks recorded at the various gages 66 percent
occurred during the months of February, March, April, and May
while only 14 percent occurred during the months of June, July,
Aupust, and September,

he distribubion of major floods throughout the different months of
the year follows the same general pattern as that of the annual high
waler.  OF the 20 floods recorded at Point of Rocks between 1896 and
1942, 65 percent occurred during the months of Februacy, March,
April, and May; 10 pereent during June and none during the months
oprul}", August, n.mr September,  Only six of the floods recorded at
Point of Rocks actually rose above the canal towpath to any greab
extent. The flood of March 1936, which is known to have surpassed
all others of record, covered the canul in thig area for a period of 54
hours " and at its peak attained an elevation of 17 feet above the tow-
path level.  The floods of 1889 and 1942 arve very nearly equal to this
record.  Plate 4 of the appendix gives the duration of the 1936 flood at
various points along the canal.?

Shepherdetown and ITarpers Ferry have experienced the worst
flood conditions along the entire route of the canal. During the
flood of March 1936 the canal at Shepherdstown was inundated for 62
hours,” and al its peak the flood reached an elevation of 22 feet above
the towpath.

_ Past records indicate that the most vulnerable section of the canal
is at Harpers Ferry. The ﬁﬂinuh of the river at this point is relative-
g_atﬂ:p and immediately below the confluence with the Shenandoah

iver the valley is reduced to a narrow gorge where it passes through
the Blue Ridge Mountains. Excessive discharge from either the
Shenandoah or the Potomac Rivers is impeded at this point causing
local floods in this area. Records kept since 1889 show that on an
ave of every 2 years the elevation of this high water has equaled
that of the towpath and has exceeded the towpath level by 5 feet of an
ave of every 5 years, During the 1889 and 1936 floods an eleva-
tion of 21 feet above the towpath was reached.

117, B, Ghenloghm] Borvey, Waler Paper 50,
¥ Dasration carve of flood of March 1936 i shworwn bn pll. 4 of the appendis.
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During the operation of the canal 8 masonry and riprap wall of
a?prqxhna:-tcly 4 feel in height was maintained af{’mg the entire length
of this section as a protection against the frequent floods. Since
abandonment of the canal this wall has been practically obliterated
in many places.

FProposed parkway road —The terrain_at Harpers Ferry, the con-
fluence of the Potomac and Shenandoah Rivers, is such that the park-
way would be exposed to the full force of all future floods. Because
of the steep cliffs along the Maryland side ot the river it will he im-
En'ssihle to change the alinement to any extent and some study should

e made as to tﬁe advisability of a bypass of this difficult condition.
Interruption in the use of the parkway in this area may be expected
every year or 5o if the present alinement and grade of the canal is fol-
lowed unless substantial erosion control and flood-protection walls
ave constructed similar to the original canal protection.

There are other places along the eanal which will require consider-
able study but they do not present unsurmountable problems.

The towpaths along the river at hoth Little Slackwater and Big
Slackwater are narrow and in some places are below the level of the
annual floods. A lecation suitable for a parkway road through these
areas would require considerable fill out into the river with a suitable
masonry revefment for protection against seour.

Proposed  recreationgl areas—The establishment of recreational
areas ab various scenic or historical points along the route of the
Chesapeake and Ohio Canal Parkway are proposed.

The eastern terminus of the parkway at Great Falls is under
development at present by the National Capital Parks as a part of the
George Washington Memorial Parkway. Except for a small section
in the vicinity of the old tavern at lock 20, which was inundated for
a very short period during the 1936 flood, this aren is well above the
clevation of any probable flood.

The site of the proposed western terminus at Cumberland, Md.,
iz within the area of the project “Loeal fAood protection for Cumber-
land, Md., and Ridgeley, W. Va.,” now under construction by the
United States Corps of ﬁngirwarﬁ. The ultimate design of the ter-
minus and the adjomning recreational (acilities will be coordinated with
the plans of the United States Corps of Engineers and will be ade-
quately protected from any flood damage.

Eight intermediate points along the route have been considered as
desirable sites for recreational development and the area subject to
probable flooding at these sites has been studied on enlargements of
portions of the %ﬂited States Geological Survey lopographic maps.®

Summary.—Parkway construction on lands subjeel to oceasional
flooding is net in itsell uncommon. In many of our large cities the
low land along the waterfront has been reclaimed for this purpose
although still subject to periodic flooding. In Washington, D. C.,
some of the principal traffic routes are below flood stage.  The major-
ity of the roads in East and West Potomac Park, the lower sections
of Rock Creek and Potomac Parkway and Anacostia Park are especi-
ally subject to inundation and traffic on the Mount Vernon Memorial
Highway is interrupted ocecasionally.

i 'I'Dml'r:].lt'lh}' in ¥icinity of propozed recreational arens on fle in the Englneering Division, Natjonal
Capital Parks.
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While the records show that the past floods were very costly to the
Chesapeake & Ohio Canal Co. it must be borne in mind that the
maintenance and operation of a canal located in the flood plain of a
river and subjected to periodic inundation offers & peculiar problem.
Floods of short duration which might prove disastrous to a canal em-
bankment do not constitute a serious problem in highway maintenance
and traffic control.

CONCLUSIONS

The floods of the Potomac River do not render the construction of
a parkway along the route of the Chesapeake & Ohio Canal either im-
practical or inadvisable,

As it would not be feasible to design a parkway road along the
present alinement of the eanal which would be above all major ﬁm:ls
occasionel interruptions in the movement of traffic will oceur. These
mterruptions due to flooding will amount Lo a day or so on an average
of every five or six vears,

However, approximately $0 percent of the canal towpath between
Great Falls and Cumberland is above the annual high water of the
river and no intefruption to traffic from normal high water is antici=
pated on & parkway road constructed at approximately the same or
slightly above the towpath level.

t:ﬂ]:rinmple effect of flooding will be twofold, s short interruption
to traflic during periods of inundation and secondly a deposit of silt
and debris by slackwater which must be removed,

The parkway embankments must be adequately protected against
scouring by high water,

71842 —5l——0




Arpenpix C. InvesmiGaTioN oF THE Water Inpounping Prosecrs
RevaTep 1o THE CONSTRUCTION OF A PARKWAY Arone THE Route
or THE CHESAPEARE & Omro Cawan

(Preparcd under the direction of Robert C. Horne, Chief, Enginecring Division,
by William G. Hayward, civil engineer, National Capital Parks, National Park
Service, United States Department of the Interior, Vaghington, 1D, C.)

INTRODUCTION

In the development of & Chesapeake and Ohio Canal Parkway it
has been considered desirable by mmg to restore certain sections of
the canal in the arca above Scneca. Various anglers associations, the
Izaak Walton League, Maryland State officials, and local fishermen
have advocated the restoration for the purpose of creating new fishing
grounds as a substitute for the areas lost through the increased polln-
tion of the Potomac River. Others have favored the project for its
scenic or historical value and for forms of recreation other than fishing.

Although a number of sections of the canal were studied for
the impounding of water, these have beep reduced in number to three
additional sections believed to be consistent with other features of a
parkway development. These are:

Miler

Ei Oldtown to Town Creek________________._._......... 4.5
Big Pool to Four Locks_ - . oo .oorcnerenranancanana B i

(3) Dam No. 5 to Big Slack Water (lock 41)_...___._____ 178

T~ arrive at a decision r ing the feasibility of such projects it
is necessary to first review the history and present condition of the
canal and then to arrive at certain basic data on which the develop-
ment might be based.

ORIGINAL CANAL WATER SUPPLY

Briefly, the original canal was supplied with water from the Potomac
River and from the river ouly. No tributaries were diverted into
the canal at any time, altho right-of-way for a diversion was
actually bought at one point. Seven dams were constructed in the
river and the desired quantity of water wes diverted into the canal
through control locks. However it developed in the long section from
-dam No. 8 at Cumberland to dam No. 6 near Hancock (dam No. 7
was pever built) that sufficient water was not always available to
operate the locks. An intermediate pumping station was therefore
installed to provide this shorl.%e. The water was pumped from the
Potomac River ot a point just below lock 72 at Spring Gap,

Dam No. 1 at Little Falls, dam No. 2 at Seneca, and dam No. 3
above Harper's Ferry were loose rock dams, Dam No. 4 above
Mercersville, dam No. 5 above Willinmsport, and dam No, 8 at Cun-
berland were masonry dams. Dam No. 6 at the Woodmont Club
above Hancock was part masonry and part timber cribbing,

60
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FPRESENT CONDITIONS

Since the end of canal operation in 1924, floods and natural deteri-
oration have caused major loss and damage particularly to the canal
structures. The feeder lock at dam No. 3 has been washed awa
with the exception of & fow feet of masonry. About 800 feet of ear
and stone revetment work on each side of the lock, has disappeared.
The dam proper still exists but its condition is not known, ]gum No.
6 washed out many years ago and since 1941 the remaining timber
eribbing has been destroyed by fire. The remaining dams are still
in working condition.

The locks have deleriorated through frost action, and flood and
from tree growth in the structures. Practically all timber has rotted
out-or disappeared. The masonry requires repointing and some stone
requires rop a.uhfi In a number of locks we have found that the lock
stone set on timber fillets or shims and these decayed when the canal
was dewatered. In the restoration of locks in the Washinglon area
we have repaired this with concrete.

In the 25 years of disuse heavy tree growth has sprung up within
the old canal limits. The towpath has cleared at various places
but such work is only a small proportion of the clearing necessary.
Sr,,ﬁiaumt. poole of water occur at frequent intervals.

aqueducts are in the same general condition as the locks,
except that the failures naturally have been more noticeable. The
wall on the berm side usually separates from the balance of the strue-
ture and in the case of Antietam and Conococheaqua have actually
toppled into the stream below.
riain sections of the canal now contain water but the only
sections satisfactorily restored are in the Washington-Seneca area.
The water has been obtained from the Potomac River at three points
of diversion namely (1) dam No. 1 at Little Falls, supplying 5 miles
of canal (2) Washington Aqueduct at Angler’s Inn suppl_{ing 7 miles
and (3) dam No. 2 near Seneca furnishing water for 8 miles of canal.
The first and third points of diversion are the nriﬁina.] intakes of the
old canal, The second, at Angler’s Inn is new and resulted from the
fortunate location of a dewatering valve of the Washington Aquaduct
that permitted diversion of aqueduct water into the canal by gravity.
About 250 cubic feet per second are obtained at dam No. 1, 10 to 15
cubic feet per second at Angler's Inn and possibly 20 to 30 cubic feet

per second at dam No. 2.
INVESTIGATION_OF PROJECTS

In the investigation of impounding projects above Seneca, there
are certain data that must be compiled and considered. The first is
the determination of the least amount of water required to keep
water of the required depth in the canal at all times. The fact that
the fishing possibilities 3 the canal have been smphasized in all dis-
cussions, make this imperative. The second point Lo investigate is
the source of such a quantity of water—from tributaries or the main
river; from pumping or by gravity. The third is the quality of the
water, Contaminated water cannot be used for fishing projects, and
would be objectionable from a scenic and health standpoint. The
fourth and last point is the matter of costs. These costs should in-
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clude not only the normal cosis of diversion or’pumping, restoration
and control but must include the expense involved in operating and
maintaining such a waterway. -
With these four points in mind the following data have been com-
piled. .
QUANTITY OF WATER REQUIRED

The section of canal now in operation between Angler’s Inn and
lock No, 5 gives us a fortunate yardstick for measuring the require-
ments as t}: lmﬂl;:l'l- of w;juu' necessary 1o keep the lew;}:l l'urlli. The

i rom the aqueduct pipe into & natu alnage
Mrutm for I.Imut% 100 feet and is 5;0114:1:[ by a concrete dam,
of regulated height, into and through a 24-inch corrugated metal pipe.
The pipe prevents an excessive amount of water entering the canal
from floods in the natural drainage channel.

The maximum quantity of water dimhu(-fin through this pipe, has
been computed as 13 cubic feet per second. %'i"hen s0 operated, this
7 mile section of canal can be successfully filled with water and all
water levels maintained with some overflow at lock No. 5. Due to the
desire of the United States engineers to prevent any wastz of water
beyond our minimum requirements they cut down the supply after
the canal is once filled and permit the 24-inch pipe to run about two-

i ull or approximately at the rate of 10 cubic feet per second.
Thiz quantity ﬁp&m to njpmvidc & peorfect balance between supply
and seepaga.  With this information we can estimate the scepage |rate,
and by comparing with similar data of the United States Reclamation
Service arrive at a reasonable rate for the C & O Canal,

Using 60 feat as the average wotted perimeter of the canal, a seepa.ﬁf
rate of 0.30 cubic foot per day per square foot of wetted area is o
tained. T'his compares very favora with respect to the losses
experienced by the United States Reclamation Service. The losses
per day in canals of the United States Reclamation Service are shown
in table IIT as lg.-d)imi from plﬁc 216 of the “Handbook of Water
Control” published by Armco Drainage Products Association. The
average loss as given in table 111 is 0.87 cubic foot per day compared
to our losses of 0.39-cubic foot as computed above, For the purpose
of this investigation the figure of 0.40 cubic foot per day per square
foot of wetted arca will be used. While this value may be considered
Loo conservative for use in the actual design, it is possibly desirable
for the purpose of this investigation. ucing the above rate to a
simpler figure we find that it requires 1.3 cubic feet, per second to retain
the water level in a mile of canal.

In thvl]! duuumnE n 8o far we Plva uﬁmidmd that all the loss wx
see oss. Mvaporation is a factor but using an evaporation rate
42 m per year, which rate is commonly accepted in this acca, such
loss amounts to less thm‘itmnt of the seepage rate under discussion
and can be safely-neglec

Another factor is of interest in considering the ponding of water in
the canal, that is, the theoretical time required for the water to seep
out o!ﬁ.ll IJ;? canal if the source of supply fails after the canal has onee

The volumne of water in any mile of canal is estimated to be approxi-
mately 1,000,000 cubic feet. " The basic seepage rate of 1.3 cubie feet
per second amounts to 112,000 cubic feet per day. Therefore, theo-
retically in 9 days, the canal would go dry if no water was added.
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SOURCES OF WATER

The two sources of water for the canal are the Potomae River and
its tributaries,

The Potomac River.—The river is an unlimited source of mlppg' as
far as this project is concerned, the minimum flow at the Leiter Gage
being some 1,100 cubie feet per second. Dam No. 4 and dam No. 5
are in working condition, being used for power purposes, and diversion
at these dams requires only the restoration of the outlet lock. How-
ever, to gel this water to any desired section of canal not immediately
adjoining the outlet lock might invelve the construction of a supply
pipe or channel to constriet the waterway in such a manner as to per-
mit the construction of a parkway road. The size of such a pipe or
channel varies with the volume of water required and the topography
and requires separate investigation for each Emjmt. In some loca-
tions pumping water from the river might be the only method of
obtaining the minimum requirements for a given section. Each
project will vary as to lift and quantity so that this feature will
likewise require separate investigation for cach section considered.

Tributaries—In exploring the possibilities of using the tributaries
that enter the Potomae, it is primarily essential to ascertain the
amount of water available in each tributary and particularly the
minimum flow during the dry season.

In estimating stream flow, the usually accepted rule is to allow 1
cubic fool per second average flow for each square mile of draina
area. If this flow was uniform, a quantity of water sufficient for the
canal could be oblained from a number of streams in the Polomae
watershed. However, the flow during the summer and fall naturally
drops below the average, and this minimum flow is usually less than
the minimum required to overcome seepage in any impounding section
of the canal. 1f these “minimums” were of short duration, no
difficulty would be encountered, but unfortunately these low rates of
discharge extend over many weeks during the autumn. They are the
controlling figures in the consideration of tributaries. A tabulation,
table 1, of the streams on which the United States Geological Survey
have taken readings, is attached giving their watersheds and minimum
flow. From this table it will be noted thal a drainage area of at least
17 square miles is necessary to insure a minimum flow of about 1.3
cubie feet per second which would, in turn, be sufficient to maintain
water in about 1 mile of canal,

Other tributaries, on which no record of flow is available from the
United States Geological Survey, have been considered at various
times as possible sources of water supply, The data on these have
been compiled in table 2. The discharge quantities have been esti-
mated, based on the drainage area and the discharge from comparable
streams shown in table 1.

QUALITY OF WATER

The pollution of the Potomac River has been a matter of con-
siderable study for some time. The section from Cumberland to
ancock is so that fishing has been practically discontinued. It
was due to the poor fishing in the Potomac River that the Battie
Nixon Fishing Hole at Oldtown was developed by the local fishermen.
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Ginneman Run (Warrior Creek), the source of water for this fishing
hole, was a clear, relatively unpolluted stream, readily divertible into
the canal. With this water, it appeared feasible to propagate hass
and similar game fish. The project was more or less successful in
the baginning, but due to volunteer nature of the management, the
fluctuation of the water supply, and the temporary nature of the
construction of the intake and spillways the project was washed out
during the month of June 1949. -

Reports reached this office several years ago that during a lenﬁtl'u;r
dry spell the pollution of the Potomac River increased to such an
extent as to drive the fish from the river into the mouth of Town
Creek and in such numbers as to attract the enthusiastic attention
of the local people. Town Creek, in turn, was practically dry, so
‘that the fish were confined to a relatively small area.  The ultimate
loss of fish life was naturally considerable. It seems apparent that
river water of this quality should not be pumped into the canal,

By the time the water reaches dam No. 4 and No. 5 the river
pollution has apparently decreased and, from information available,
it iz believed that diversion at thosa points would be reasonably
satisfactory from the standpoint of quality of the water.

CONSTRUCTION COST ESTIMATES

The eost, of impounding water, in any section of the canal, involves
the following items:

1. Clearing the canal bed of its growth of trees, shrubs, and woods.—
This work must be done in such a manner as to aveid disturbance of
the puddled canal bottom. Tf thizs canal seal is broken, seepage
increases and more frequent “blow-outs™ oceur later when the canal
is filled with water., The amount of growth varies somewhat in the
various sections so that the clearing cost per acre might range from
8300 to $500.

2. Restoration of the masonry portion of locks.—The locks have
been deteriorating since the cessation of operations in 1924,  Fre-
qently trees of 6 to 8 inches in diameter ave found growing in the
masonry. Cap stones have been disturbed or lost by floods and tree

rowth, and the stones throughout the structure require repointing.
The footings of the walls have frequently been undermined to a
greater or less extent, and repair with concrete is indicated.

3. Construction of bulkhead in lock —At the upper end of each lock
a bulkhead will be required in order to maintain the level of the
water above the lock., The old timber lock gates have all rotted
away and need not be restored. The restoration of the former spill-
way around the lock likewize would be unnecessary.

1. The construction of intake facilitics, Two basic methods of
obtaining water for the canal are (1) diversion by gravity and (2)
pumping. Diversion by pravity at existing dams requires restoration
of the old structures, whﬁe diversion at other locations requires new
construction. Restoration of existing structures is similar to lock
restoration mentioned above. Pumping requirements and costs are
based on similar reql}:iremmts and cozts of the Distriet of Columbia
Sewer Division. . Likewise, sewer construction costs are averages ol
recent bids on similar work in the District of Columbia.

5. Repairs to eanal proper—This involves repair to earthworks
E@iﬂthﬁg from flood damage and wash-outs during the many years of

isuge,
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In arriving at an estimate of cost on each project, it was assumed
that much of the work involved would be part of a roadway construe-
tion contract and that the contractor repairing the aqueducts would
also make similar repairs to the old locks. Likewise, the special
construction through the constricted sections would be correlated to
the work in the adjoining roadway. On this assumption it is believed
that lower unit prices can be used in the cost estimates than if this
work were performed separately.

Wﬂlﬂr-imcaunding project No. 1 (Oldtown (loek No, 71)  (Warrior
Creek) to Town Creck (length 4.5 miles) (USGS Flintstone sheet))

This project contemplates the diversion of Warrior Cresk, some-
times called Ginneman’s Run, into the canal at Oldtown, Md. The
ereek parallels the berm side of the canal for a distance of several
thousand feet and just above lock No. 71 the creek is about 3 to 4 feat
above the bed of the canal. By constructing a suitable diversion dam
in the stream at this point, the water of the ereek ean be discharged
into the hed of the canal by gravity through a 24-inch pipe (to limit
the supply during periods of maximum flow). At each lock, that is,
at locks 70, 69, and 68, and at Town Creck aqueduct a concrete
bulkhead 4 feet high would be required. This would regulate the
depth of water in each level to 4 feet and provide a S‘:’ﬂlﬂy section of
approximately 4 by 15 feet. The distance from lock 71 to 68 is
2.1 miles, and from lock 68 to Town Creek aqueduct, 2.4 miles. -

The drainage area of Warrior Creek is approximately 23 square
miles, which should provide a minimum flow at 1.6 cubic feet per
second in a year of average rainfall. This theoretically would supply
water for 1.2 miles of canal in & satisfactory manner but would not
provide sufficient flow for the entire 4.5 miles during the summer
months even in a year of normal precipitation. It is doubtful that
thie flow is sufficient to maintain the 2.1 miles from Warrior Creek
(lock No. 71) to lock No. 68, which is designated “'project 1-A."

By ratio with comparable streams gaged by the United States
Geological Survey, the minimum flow of Warrior Creck estimated for
the period of record is 0.9 cubic feet per second, or sufficient to main-
tain a.{mproxiumw[f 0.7 miles of canal, approximately from lock No.
71 to lock No. 69,

It is probable that this supply could be adequately supplemented
by _Hnrimiic pumping during periods of inadequate flow,

e portion from lock No. 68 to Town Creek is designated “project
1-B.”  Supplemental pumping from Town Creek or from the Potomac
River in the vicinity of Town k during periods of inadequate flow
in Warrior Creck 1s feasible.

The estimated cost of project 1-A is 825,000, and of project 1-B is
&11,000. These estimates do not include the cost of supplamental
pumping, which it is anticipated would be accomplished mohile
pumps. The estimated cost of normal annual operation and mainte-
nance is $11,000, :
Water-impounding project No. 2 (Big Pool to Four Locks (5.4 miles)

{UE&"S" Hmmn-ng: and Williamsport sheets))

In the section of canal between Big Pool and Four Locks there are
no tributaries available as a source of water for the canal. Big Pool
itself fluctuates in depth according to the seasons as it is fed by local
streams of limited drainage area, supplemented by springs. The canal
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bdm Big Pool through the Fort Frederick area and Four Locks is
us dry. .
In this 5%mile section there are three stop locks and four standard
locks. Tt does not appear that the canal would be constructed by a
roadway st any location in this section above Four Locks.

The lack of satisfactory source of water other than the Potomac
River would require a pumping plant.

The necessary repairs to locks 47, 48, 49, and 50 is nominal, and
this cost has not been included in the estimate.

The estimated cost of project No. 2 is $44,000. The estimated
normal annual operation and maintenance cost is $14,000,

Water-impounding project No. 8 (dam No, 5 to Slack Water (lock
No, 41) (17.8 miles) (USGS Williamsport sheet))

This project contemplates the use of dam No. 5 as the source of
water, utilizing the method of diversion constructed for the canal,
This project would be similar to the existing restorationn from Seneca
Dam to Great Falls except that the restrictions encountered in the
Williamsport area would entail material costs that were not en-
munt-erugn in the Seneca development.

For about 3,000 feet in the Williamsport area the restriction en-
countered in the Conococheaque aqueduct and in the railroad facilities
for the Potomec Edison Co. are such as to require the installation of a
constricted section (or flume) or a ]ﬁr conduit to supply water for the
11 miles of proposed water impoundment below Williamsport. This
flume or pipe must be sufficient size to supply the 15 cubic feet per
second minimum required for the lower 11 miles. A satisfactory
hydraulic grade can be obtained to supply the required quantity
beyond these restrictions by utilizing, if necessary, the 8-foot drop at
lock 44, A short section of flume or pipe may be m%}}md at the
Cumberland Valley Railroad bridﬁ{, a few miles below Williamsport.

The estimated cost of project No. 3 is $189,000. The estimated
normal annual operating and maintenance cost 18 $11,000.

Tanue L—Stream flow: U7, 8. Geological Survey alream goges
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Tasve 2.—Siream flow (exlimaled)
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Arprexpix D). Use or Exisring StrucTuRes
{(By C. D. Guisler)

KREPORT ON BURVEY OF AQUEDUCT AND MISCELLANEOUS DRAINAGE AND
OVERPABS BTRUCTURES ON THE CHESAPEAKE & OHIO CANAL

A preliminary field survey was made of the aqueducts culverts,
overpasses, and tunnel on the Chesapeake & Ohio Canal on March 29,
April 6 and 7, 1949, in c:mﬂm.n:.r with Messis. Breeze, Sutton and
ngsamnnn of the National Park Service. The survey did not
include the locks, dams, or buildings dlong the canal.

There are 11, aiﬂmduuts on the canal, all stone masonry arches, and
also one wooden flume of about 20-foot span. There are also many
culverts and small underpasses which lie below the graded section
of the canal. There are also stone arches that vary in size up to
about 30-foot span. The railroad and highway overpasses consist
of steel truss or girder spans. The overpasses are in condition,
although some require cleaning and pamting. The horizontal and
vertical clearances appear satisfactory to meet parkway requirements.
There is one tunnel sli tlgoowd' 3,000 feet in length with stone
portals and stone lining for about 25 feet of tunnel at each end. The
remainder of the lining is brick.

The barrels of the arch culverts eonsist gencrally of uncoursed
rubble laid with lime mortar. The facial ring stones are of ashlar.
The culverts are in good condition except for those in the larger spans
which require goma rebuilding of the arch barrels and headwalls.

In the tunnel, the portals and udjacent tunnel lining of stone appear
to be in very good condition and require no repair. The brick lining
throughout the remainder of the tunnel is in generally good condition
except in some areas where several layers of the brick have fallen out.
The failure of this brick is believed due to the seepage of water through
the lining as there is' considerable dripping of water at these spots.
This leakage should be checked, il possible, by forcing grout hcglind
the lining. ~ This grouting should be done before the lining is repaired.
There is also considerable fall of water outside the east portal which
gives evidence of a large flow of water above this end of the tunnel.
~ The 11 aqueducts are in various stages of deterioration. Some are
in generally good condition and require only the resciting of some
stones and a pointing up of the open joints.  Others have developed
partial failure which can be repaired in some cases by rebuilding those

sections, whereas in other cases the entire reconstruction of the spans -

is necessary. The stone used in the construction of the aqueducts is
cither limestone or sandstone of various grades. Some of the lime-
stone shows considerable decomposition. Tho stone in some of the
aqueducts has disintegrated to such extent that adequate repair of the
structure will require the rebuilding of sections with new stone. The
rapid deterioration of the stone was undoubtedly due to leakage of
water through the aqueducts. Sufficient sound stone can probably be

68
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obtained, however, from locks and walls which will be obliterated in
the construction of a parkway. The stone so obtained would require
Vﬂfﬁ little cutting except for use in the facial ring stones. _

The arch of the aqueduct consist of coursed ashlar, the stone
being approximately uniform in depth from ﬁgﬁngﬁnﬁ to crown. The
face stones in the spandrel and parapet walls vary from coarsed to
uncoursed ashlar, the stonework being generally more formal in those
aqueducts near Washington, D. C. than toward the upper end of the
canal. Hydraulic lime cement appesrs to have been used, generally
m the voussoir joints and to some extent in the spandrels. -

¢ spandrel construction consists of an outer lacing or veneer of
ashlar backed with a composite fill material of broken stone and clay.
Similar fill overlies the arch barrel to the level of the bottom of the
flume,  The parapets, or sides of the flume, consist of inner and outer
facings of stone with fill material as noted above. The fill is quite
compact and well cemented and does not exert much ure against
the facial veneer. However, the fill has little bond with the face
stones, requiring the latter to be more or less self-supporting. Fur-
tlicrmore, the wet fill in contact with the face stones ap to have
accelerated disintegration of the back of the stones. upstream
parapets average about 5 feet in width, whereas the downstream
ﬁ?‘lpﬂu which served as the towpath average 8 fesl Lo 9 feel in width.

th pnrutpcu have a full width coping of stone slabs.

Where failure has occurred in the aqueducts as where part of the
structure has collapsid, such failure is believed due to weakness in
structural design rather than to disintegration of the stones. The
causs of the failure appears to have been the inability of the spandrels
to resist the outward pressure of the water, This pressure caused the
face stones in the spandrels and piers to fail at or Enluw the elevation
of the arch spring Ii’irm. Following failure of these stones the entire
spandrel and purapet gradually gave way, The outward pressure
againgt the parapets also produced transverse tension in the arch
barrel eausing longitudinal cracks in the arch, and in some cases
pushing out the outer section of the barrel. Failure apparently
oceurred firat in the upstream side of the aqueducts where the parapets
were thinner and had less weight to resist the water pressure.

The structural design of the arch barrels and their abutments
appears adequate. However, where there were multiple spans of
unequal length, the weight of the piers was insufficient to take one
unbalaneed srch thrust. There was also inadequate provision in the
arch barrels to resist the water pressurc aguinst the s '

There is no evidence of settlement in either the abutment or pier
foundations. The existing footings are believed adequate for future
support of the structures. However, it would be desirable to check
the foundation condition at each footing before any major repair work
is done on the arch spans.

It is suggested that the repair of the stone aqueducts be substan-
tially as fﬁ ows: In many of the downstream spandrel and parapet
walls, and also in some of the upsiream walls, satisfactory repair
should require only the removing and replacing of loose spalled or
disintegratod stones and the Li)mut-ing of c[un-int.a: with cement mortar.
However, in walls which have been pushed outward or in which many
of the stones are dislodged or show failure, the entire face of the
gpandrel and parapet should be removed., The fill in back of the
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stones should also be removed to & depth of at least 1 foot. The face
stones should be relaid with cement joints, using new stones where

. This facing should then be backed with a 1-foot thickness
of concrete. The new walls should be tied to the opposite walls or
anchored laterally with reinforced concrete cross ties spaced about
15 feet apart. Enough of the existing fill over the structure must he
removed to permit the construction of these ties. Following the
repair of the spandrel walls, all open joints in the piers and arch
barrels should then be cleaned and packed with cement mortar. Tn
structures where the arch barrel requires major repair, this work
should be done prior to the reconstruction of the spandrels or para-
pets. Where the strength of the existing arch barrel may be in doubt
due 1o general disintegration of the voussoir stones, it may be eco-
nomical to remove the fill over the arch, grout the voussoir joints
from the top, and place a backing of concrete over the entire arch
barrel. This concrete backing would serve to hold the spandrel walls
against lateral displacement without the use of the concrete cross ties
mentioned above. Should a section of the areh barrel need recon-
struction, falsework will be required and the new voussoir stone sél
on the forms.

After the water is removed from the aqueduets, future disintegration
of the stone should proceed at a very slow rate. Furthermore, whére
the stones ean be grouted so as to provide full mortar joints, not only
will the stones be given more protection from the weather but the
mortared joints reduce the concentrated stresses on the stones
I:g !nakmghthe pressures on the bearing surfaces more uniform. In

dition, the use of conerete will take a good deal of the load off of
the stones and permit much of the softer stone to remain in the
structure.

It is probable that suitable repair of the wing walls can be made
in most cases by removing and replacing stones which have dislodged,
and grouting all open joints with mortar. Where large scctions of the
wing walls have gone out, they should be rebuilt as gravity walls,
in which the facial stones should be given a structural backing of
either gonerete or stone masonry,

In preparing the estimates for the cost of repairing the aqueducts,

owance has been made for additional reconsiruction which may be
found necessary when the work of repair is undertaken.

_ A brief description of each aqueduct is as follows:

Seneca Creek aqueduet.—This is a three-span stone-arch aqueduct
with total length of about 130 feet. The structure is in generall
BI'?"‘I condition except for longitudinal cracks in the arch barrel.

hese cracks could probably grouted. To prevent the cracks
opening up under horizontal pressure of the fill plaged for the park-
way, transverse ties of reinforced concrete should be constructed
between the opposite spandrels. Some resetting of the facial stones
in the spandrels is also necessary, particularly in the upstream spandrel
which looks as if it had been rebuilt since the original construction.

Flume on Broad Run.—This is a wooden flume on stone masonry
abutments. The timber has deteriorated considerably, although the
stone abutments are in good condition and require only minor repair.
A reinforced concrete slab could replace the wooden flume to carry
the parkway.
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Monocacy Creek wet.—This structure consists of six equal arch
spans. The general condition of the arch barrel is good. Some of
e joints in the arch barrel and in the faces of the piers need grout-
l;ﬁ. The face stones in the upstream spandrel and parapet should be
en down and relaid. The downstream face of the bridge is in a
somewhat better condition, and a satisfactory repair of these stones
could probably be made by cleaning and grouting the joints.

Catoetin Creek aqueduct.—This lt.ructumias three arches of unequal
le . The center span, which is the longest, has developed a sag
and is near collapse. The upstream spandrel with underlying section
of arch barrel has fallen away. The three spans will require complete
reconstruction. Inasmuch as this aqueduct is located at a rather
sharp bend in the canal, it would appear desirable to remove or aban-
don the Sreuﬂnl. structure and construct a new bridge for the parkway
slightly downstream.

Antietam Creek aqueduct.—This aqueduct also has three arch spans
of 3lighllfv unequal Imfth. The upstream spandrel and underlying
section of the arch has broken away. Some of the facial stones in the
downstream spandrel have been foreed out of place. Adequate repair
of this aqueduct will pmhnhi{ require reconstruction of most of the
structure, although it is possible that the existing sections of the arches
can be kept in place and reinforced by grouting the joints and bnckinﬁ
with concrete. There is a hm% drift against the upstream ends o
the piers which may cause further damage to the structure if not
removed.

Comocoheague Creek agueduet.—The structure has three equal spans.
1t is in poor condition, the upstrenm spandrel and underlying section
of arch Emring fallen out and the arch E&rml stones showing consider-
able disintegration. The structure will require reconstruction through-
out, although the existing sections of the arch barrels might be retained
in place by grouting the voussoir joints and ha{-.ki]ﬁg with concrete.
The wing wnﬁln will also require considerable rebuilding.

Licking Creek agqueduct.—This is a single-span arch structure. The
upstream epandrel has fallen out. The arch barrel and the down-
stream spandrel appear to be in good condition and require onl
nominal repair.  New stone will be required for the upstream apandre{

Big Tomoloway Creek aqueduct.—This is also a single-span arch, one
end of the span framing into a rock bluff. Both spandrels have fallen
away and the voussoir stones in the arch barrel show considerable dis-
integration. This structure will require almost complete reconstruc-

ton,

Sideling Creek aqueduct—This is another single-span arch. Most
of the upstream spandrel has collapsed. The downstream, however,
is in good conditiwn. The arch barel appears sound except for a
longitudinal crack under the downstream spandrel. The upstream
spandrel will require complete reconstruction and reinforced concrete
cross ties should be installed to connect the two spandrels.

Fifteen Mile Creek aqueduct at Littlle Orleans.—This is also a single-

arch. The upstream spandrel bows out and should be rebuilt.

z?he downstream spandrel and arch barrel are in good condition and

uire only repointing, .
ret]rﬂm Creek —This is also a single-span arch. The

stream spandrel has partially failed and requires reconstruction. The
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downstream spandrel and arch barrel are in good condition and should
require very hitle repair.

vitts Creek aqueduet.—This is likewise a single-span arch. The
stone in the structure appears sound, but many nfﬂw spandrel stones
have become dislodged and the spandrel stones should be relaid. The
arch barrel is in generally good condition except for longitudinal eracks.
Rei;:im:]}:d concrete cross ties should be installed to connect the new
spandrels.

Ezample of estimated work required lo rcpumrdﬁ and conver] inlo vekicular
“reek agueduct
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Miscellansaus striclures on the Chesapeaka & Okiv Canal
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Arrpnpix E. Rerort on Axriciearep Travric oN 1HE Prorosen
Cursarveaks & Onio Cawan Parkway BeErwren Gnear Faris
anp Cusserraxp, Mbp,

May 10, 1950,

To: Mr. H. J. Spelman, division engineer, Arlington, Va.
g‘rgm: H.I_E:'Emrbmk, Deputy Utuhﬁmmmmner on . 4 Ohis

ubject: ¢ assignment to proposed Chesa e An i

‘Parkway between Emt Falls and Cumberland, Md.

"Our_analysis of this problem remlgmm that the Chesapeake and
Ohio Canal is located mn an area of exceptional scenic and historic
interest. When the parkway is built a scenic drive of approximately
185 miles will rise from 5 feel above sea level at Washington to 610
feet elevation at Cumberland, Md. The parkway will have limited
necess and will be constructed to modern design standards. These
features will make the route unusually attractive to traffic,

Your office has indicated present plans provide for access points
only at or near the following places:

. E;:“ i 1 %lan!.ﬂnmspcﬂ*n

2 ces illi T

3. Edwards Farry 9. Hancock

4. Point of Rocks 10. Paw Paw, W, Va.
5. Brunswisk 11. Cumberland, Md.
6. Harpers Ferry

On the basis of our traffic analysis, and additional access point to the
parkway near Licksville, Md., or o relocation of the Point of Rocks
access appears to be desirable, This would save about 8 miles of
travel on trips between Frederick and Great Falls and Washington,
}). F Otherwise, it is doubtful whether such trips would use the
acility.

In the assignment of traffic on the Chesapeake and Ohio, Parkway
the information from the following sources has been utilized:
. Washington (D. C.) com ensive metropolitan area survey
. Hagerstown (Md.) nmg ed traffic study
Frederick (Md.) simplified traffic study
. Schedules of Blue Ridge Bus Co.
. Travel to all national ?Ef‘ﬂ“ :

a) To Great Smoky Mountains Park (Tenn.-N. C.)

B) To Shenandoah National Park (Va.)
6, Traffic and tourist study in Great Smoky Mountains Park

in August 1947

The travel distance and time on existing routes have been compared
with the estimated distance and time on the proposed ‘Farkwny -
cluding the necessary travel to and from the Bgukwny. he distance
and travel time have been carefully studied before assignments of
traffic have been made.” It should be realized, however, that absolute
distances cannot be determined since the parkway has not yet been
constructed. Fractions of a mile have been dro min the computa-
tions. Bus-scheduled travel time (Blue Rid f been converted
to miles hour between Hagerstown andg'&'aa ington and other
points as follows (stop-over time in towns is not included): Washington

i v

oo 0 b e

&



CHESAPEARE & OHIO CANAL REPORT 77

to Frederick, 34 miles per hour; Hagerstown to Hancock, 33 miles
per hour; Haneock to Cumberland, 26 miles per hour. On the assump-
tion that average nger-car speeds generally are no higher than
bus speeds, a speed of 35 miles per hour for passenger cars has been
assigned to regular routes between Washington and Hancock, and
30 miles per hour over the mountainous route between Hancock and
Cumberland. Thess figures are below open-road speeds since the
time lost in entering or Iuvi’r‘]ﬂg Washington and through the towns
on the regular routes is included. They are higher than bus-scheduled
speeds however, and thus give a conservative base for comparison of
speeds on the parkway. Speeds on the parkway were assumed to be
45 miles per hour.

Traffic was assigned on the assumption that the route
of least travel time would be used. However, a portion of the traffic
has been assigned to the parkway in a few instances where a minute or
=0 longer travel time appears to be required. On the other hand, in
cases where the adverse distance via the parkway was t, even
though the travel time was less, it was assumed that much of the travel
would continue to follow the old route.

No consideration has been given to the ease of driving on an
improved highway of modern design as compared with the delay and
inconvenience on the inadequate existing routes. Neither has con-
sideration been %'wn the scenery a.lonﬁ the parkway which in itself
will induce much diversion even at the expense of extra time or
mileage. Thus in this respect also, the estimates are believed to be
conservative,

Unlike most parkways of this type, access to the Chesapeake and
Ohio route will be at comparatively frequent intervals. There are
four sections whose lengths are less than 10 miles, two sections of 11
and 20 miles respectively, and four other sections ranging from 24 to 31
miles in length,

In the Washington metropolitan area survey, trips have been tabu-
lated between that arves and each State, . Trips from certain States
would normally follow U 8 40. Three-fourths of these have been
assigned to the parkway from Hancock to Washington while one-
t.hirﬁ of them have been assigned between Uumhﬂrlnn% and Hancock.

There were trips, however, between Washington, New York, and
eastern Pennsylvania which were intercepted al Frederick and were
assigned to the parkway. It is more than likely that drivers on such
trips, since they were actually travelling out of their way anyway,
would have used the parkwn{l not only to Point of Rocks but to
Williamsport or pq!luiblf' to Hancock. However, only one-half of

these trips were ass to the parkway.
It is n that thers would be considerable traffic that would

use the parkway that has not been measured in any survey. This
ineludes the travel between towns which are located within a reason-
able distance of the facility between Washington and Cumberland.
Since Virginia Route 7 has been improved a considerable number of
trips from Loudoun and Frederick Counties, Va. and the Shenandoah
Valley would undoubtedly use this route to T.eesburg and the parkway
from there to Washington. Data to show the probable number of
such trips were not available.

The information relative to most of the diverted traffic was obtained

n weekdays during the pe from May to tember 1848, The
memﬁmmfwmw;m%mMummm
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average daily traffic. The long-distance trips do not conform to this
ttern and they would be fewer during the remainder of the year.
owever, the extra diverted traffic on Saturday and Sunday over that
for weekdays would undoubtedly increase the total so such an extent
that the values shown would approximate the annual average diverted
traffic. Traflic on rural roads increased approximately 8 percent in
1949 over 1948, )
The discussion so far has concerned diverted traffic. There also
will be gencrated traffic that will use this facility. In 1933, 100,000
rivate automobiles, and in 1936, the same year that the Shenandoah
Eluﬁmml Park was opened, 194,932 vehicles entered the Great Smok
Mountains National Park. During the first year that the Shenando
National Park was open, 203,525 private automobiles were reported as
entering that park. These facilities are located some sixty Lo several
hundred miles from population centers of the size of Washington.

A study of the traflic in the Great Smoky Mountains Park in
Augrust 1947 showed that 52 percent of the trips had an origin within &
mEus of 75 miles of the park, 29 percent 75199 miles, and 19 percent
more than 200 miles from the park. A population of 20,000,000 live
within & radius of 200 miles of the Chesapeake and Ohio Parkway and
this does not include New York cll;;‘tﬂ' and environs with another
10,000,000 just outside this radius. ere is now & population of 1}
million within the Washington metropolitan area. It would not be
surprising if iwo or three times as much traflic were gencrated on
sections of the Chesapeake and Ohio Parkway when mnnd as was

erated in the Shenandoah National Park during first year.
ikewise, the Chesapeake and Ohio Parkway will earry much more
diverted traffic than either of the other parkways.

Passenger cars on main rural roads have increased approximately
66 percent between 1936 and 1949. During the same period the
travel to all national parks approximately doubled. On the basis of
the main rural-road traffic increase alone, it might have been expected
that 338,000 vehicles would have entered the Shenandoah National
Park in 1949. Actually there were 327,053 passenger cars reported
as entering that park in 1949,  Similarly, it would have been e ected
that 324, passenger cars would have entered the Great moky
Mountains Park during the same year. There were, however, 443,087
vehicles reported as entering that park in 1949. Here the increase
has been much greater than the general or park traffic increase. It is
conservative to assume that the travel to a park would increase at
least to the extent of the travel of passenger cars on main rural

hxgéwn s,
n qun basis of the number of vehicles entering the Great Smoky
Mountains Park and the Shenandoah National Park during the first
year that these facilities were opened to the public and taking into
consideration the increase in the traffic on main rural highways in the
meantime, it is estimated that at least 420,000 vehicles would use
some part of the Chesapeake and Ohio Parkway beyond GreatFalls
solely for recreational purposes if it had opened in 1949. This is
enerated traffic and is in addition to that estimated to be diverted
rom existing routes as shown in table 1.

On the basis of the above assumptions, diverted traffic has been
assigned Lo the several sections of the parkway as listed in table 1
along with the generated traffic by sections. e weighted average
for 169.3 miles between Cumberland and Great Falls is 1,353
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vehicles per day and from Hancock to Great Falls is 1,750 vehicles per

day,

) ﬁeportﬁ from the National Park Service for the travel year of 1949
indicate that 97 percent of the visitors to national parks used private
automobiles as a mode of travel. This same agency’s figures show
that the peak month of travel is 3.16 times the average month for the
year. Similarly, the peak month’of travel in the Great Smoky Moun-
tains was 3,14 times the average month and the peak month in the
Shenandoah National Park in Virginia was 2.34 times the av
month. This clearly shows that the average annual daily fm
cannot be used for design purposes. TIn addition the peak day traffic
dlﬂ'll‘lﬁ the peak month 1s several times that for the average day of that
month,

The peak days at three entrances to the Shenandoah National Park
averaged 6.7 times the annual daily average. Experience shows that,
on main rural roads, peak Sunday traffic occurring during several
summer months ranges from 1.5 to 3.0 times the annual average
traffic. By using the factor 2 for diverted traflic and 7 for generated
trafic, the volumes on Sundays during the summer should approxi-
mate 8,500 vehicles per day on the 36 miles north of Great Falls, It
1s not unreasonable to expect days with more than 10,000 vehicles
during the summer.

TasLe 1. —Estimates of diverted and . ariafed trafic that would use the proposed
Cheaapeake and Ohio Parkway

Avernpn daily traffig sstimates
FParkway secijon Miles ——— —
Divertad | Generaled | Total
™9 o 50 B0
76 WS 18 1,320
.o I, 1w} 410 1310
&0 1,244 404 1,750
4L¥ 1,775 o LT
04 1,750 ) 2, 35
Y] 1, 850 (o] 3470
Beneca~Chrent Falls. .. i v 7 LT o £ 310
Comberiand-Great Falls.. .........ooooiiiinnnne 1og, 3 iy 434 1,855
TasLe 1A, —Time and diglance via parkway wilh lime and distance on

ul where [here be ’ {o which rouis
mb:m.far sama places m queslion az ich ro

Time (minutes) vin— I Miboa
Hegulie

Purkway routes Parkvay routes
164 m k] i
41 L] ] =
T b T B Y et =
122 120 1 ar
13 [F] ] T2
L] (L] 6l L)
IH Eo] 155 130
L L] hul -]
&0 ™ -] ]

15 :mhmilmmhﬂm ay Jlngerstown to Haonoook depending on routes used to
wﬁruwmm



Arpenpix K. Esrimates or Cosr or Coxsrruerioy or Prorosen
CHEsAPEAKE & On1o Caxal Pamxway

SUMMARY OF ENGIHEKR 8 EETIIATE ON CHESAPEAKE AND OHIO CANAL

FAREWAY
Road consiruciion
(Oreat Falls tof Shepberds- | yroo o0 40
Sl phierdi- town Lo Tatal
own Hancock | Cumberiand
TR iosiis e i T W 53 B4 L] a2
Singls road WA CODIIGERMN. o ooveeesnnonnnnses| SLETRGED | S0, 700,45 | $3L470.735 | 12813 540
BT T T E T T — [ 1) - ¥ 130, i) 1, 000, (i
Flans, surveys, engioceriog, and landsmg s
Mm“................"...... AN 10, 885 ¥5 178, 1
T T - A, o ...u,,.m'...___ —ﬁ:ﬂ :'I.%
Total. ...... e o el SRS 4, 379, 0 8, 87T, 00 4 205 40 16, 162, 000

GREAT FALLS TO SHEMIERDSTOWN

[Langth 87.3 enlles, alinglo roadway]
Item Estimated Unlt
N Ttem quantity Unit prics | Amount
20 (1 Ghmirll:lln b, i L. [P Y
25 (1) | Bt H”F HM“ cinavesnnmanvis] TLOLP uble yord ... 30 %
24 (1) | Unc LT o TR0 | ..o, LO0 | 173,
25 11 Jmhtliﬂud exeRviEan mrurunmm S0 " L | 206,
:g E! ﬁﬁmi‘ﬁi‘&?ﬁ“"”" for borrow... § I,] Eg ....J;l. e .E 1, 154,
www sgias e ssinasas - 3
Ritum inous paveaioni an crughod stone or 3T B 1 E—— 27, 000,00 | 1,

eeine 2B

28

s

¥SS3ungE Sgess soucses

L

L U HRSEEEFRPPRFRRIEI KRR s oo & 5T )
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Road consiruction—Continued
ENEPHERDSTOWN TO HANCOCK
[Langth 524 miles, singls roadway]

e Ltom i | e ooy | Amosnz
0 Cloaring and grubdbIng. ... coneeocscsamsnns iz ga50.00 | $09, 000
e e s i 2, 556
501 | peoniied Sug i Y 8 R
- I, zs | 3550
= frogr | "
5214 000,00 | 1, 414, 800
2 A0 40, 00 R0, G
27 WE% LA 2, 0
Ho 7 30,00 | OWL KD
i - ww| “Gmw
50 13, =0 ER- AL, 0
. e 200 | . 167,000
313 "'i.l.'ﬁ A 00 oI, M0
EoTl [ vornmmnne] IO OU 2, 5Ol
m 2% |essnallficinizane 15 O TS
g 12,574 ng unit ... B.00 | 108,062
T
160, 00
200, 320
............ T T T, T
........... *lﬂlﬂ
N i e e s e — T
HANCOCK TO OUMBERLAND
|Lengih 58.5 miles, single rosdway]

= L T A | Aere..........] $250.00 | =000
| o ATERTBRION .o saeseersorooonnnsnes| W53 800 Oubrnl'a-.- Lo | eEE00
25 for sbroctures . I R " ——— 1 K0 i, $00
F] 3 mﬂﬂlﬂll’lh for burrow__ ‘....32. g ﬁ%
i § 1 paverman o1 Grisbed & ’ 27, 000 00 | 1, 8797300
06 (1 it e R ﬂlI:I; IEE

N ‘
4000 | T 000
ﬁl‘l 000 o, o
=50 Lm &5, 55
400 | 177, 000
ﬁ{ 10, () 500
i il e
" S T
240, (08
3l B 175320

Total for conslroethim. . ... . oeessessasfsasssssannas ISR

H:n Wy hndm;i i
i i 4, 065, 000
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Read construction—Continued
EECONT ROADWAY

Gweat. Falls to Monocacy, 23 miles sl B0 . ..o o vvvnnns s crmes s s s S RERD ()
Plans, mrveys, suginesring, ::d T e S T

1, 029, 00
==

ammmlhﬂﬂumh&hﬂdhhnmhﬂm Imibbes b BAOD00. . .o cvooirmrnsn s rmmmrnnnneens 120 000
Plans, surveys, sngineering, and Inmilsenpe suparvlibon, ... cocoiiiiiiiimniiisisassnnss SRS

140 4490
e e 1

i e e 1 A A i i

far conatroction. o=
Pmm“mmndhnduplw......._____..... b A e pees el
1,170, o

RUOAD CONSTRUCTION OF RECREATION AREAE

h‘ﬁmm Tapsail ;
Location Girading mroe-|  Cork e Faving | Amount

"_ému:im n:.ﬁ g0 41
h.;ﬁ'?:u'duluwn-.-.---- AT ;'-‘m }.ﬂ'ﬂ A0
ol selmnnalin ana 75, 6

W to Haneock:
e T N 1,000 i 700 B, M0 1000
sasasasssnnsensanssrisssl 11, 000 4, 000 wny 30,

5

£E8
P
EZE
51
gg8

E'
!"
f
|
;
P e
| 5
| ®
LI
:
]

|

Haneatk to Cumberland:
Litths Chrlsdng......ccacmemmmmsenaanns T.800 0..... .
Enstoflunmil. ..o mininannrnnnns [T/ I

g2
53
5=

|

T PR R N (— I — eeneneee] 16,000
ra———

Total for rond construction of fe- ’ e
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Road construction—Continued

ACCESS CONNECTIONS AND STRUCTURES

T.ocmtion

Amount

Great Falln to 2hepherds-
towi:
Rushville. _.,..o......

.| Canal orossing.
0| Do roads with inner clreda,
.| Bridgn over parkway. .......

| D roads with inneroirede. o L..eee..

sesdicsimnrsegen FessmsmsTsBETaRAREsannnEn

over
B rond

construction
over railrond sl parkwwy. . ...
Eradn

L T

.| Conneolion at e haheie
" (Bon rend comstroction of rocreation areas)

y - PO
Haneook te Comberland:

Fa N
South of Ol Towi- -
¥l ;:

st Cuifiaia | iy

Tolal. ....oooeeeeennas
Total far construction

A —

of moooss conmections and SIPOOLUDES. ... coccersssssommsrmianens

REPAIR OF EXIETING BSTRUCTURES

| Pulnt jolnts in

L,
Ll
Rebuild headwalls
Taolnt Jalnts in arch

L

‘barrels.

o8

B e e

Lo

hendwalls and areh bareel
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. Road construction—Continusd
TROPOSED PHYSICAL IMPROVEMENTSE
Location : nuhb““ Amoun;
Mew e
ol I S station and combort statlen.... ... i e $15,
= _...,:......__._._____.____‘... 1 18
Flarpuers vovnnes| Combination mngers” quarters and ehecking :
& comiort stations__ R b S . g:
L e et ;
Btapherds Forry. ... Gomﬁxt[un'"-- ing station nosd roogen® quarioe. ﬁ
an%m”“ﬁm"" 2 =
Wi il T
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L
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s i 3 repaired b dnnd 7 in use nnd not.
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SUMMARY

Hullcing Llon
pam ey pre e
hysical Improvemonts, baildings, o

L S

B et e L L T T T T oA

e
-

§5UEUSLEESSSECESEESESEERESE

i

|

i
i

r..Fp.-F?
E2SEEE

By 58
23 53

H I
glg

P e R P P e
ESEEIEEEEEE EuEEIEEE

tgm}
104, 000
319, (00
AL T0

14




Arrenpix G. Cowrract voR SALE oF PROPERTY OF THE
Cursarieake & Onrro Canan Co.

T'his Agreement, Made this 6th day of August 1938, by and between
Edgar W. Young, R. 8. B. Hartz and G. L. Nicolson, Receivers as
" hereinafler mentioned (herein referred to as Receivers), parties of the
first part, and the United States of America, acting through the Secre-
tary of the Interior or other authorized representative (hereinafter
sometimes referred to as the Purchaser), party of the second part.

Witnesseth:

Whereas, by order entered April 29, 1938, by the Circuit Court for
Washington County, Maryland, in the Equity Case entitlad “George
S. Brown et al., Trustees, vs. the Chesapeake and Ohio Canal Com-
Eany el al, Nos. 4191 and 4198, Equity, Conszolidated Canses,” and

y order entered May 2, 1038, iJ;,r the District. Court of the United
States for the District of Columbia in the Ancillary Equity Case en-
titled “George S. Brown et. al. Trustees vs. the Chesapeake and Ohio
Canal Company et. al., Equity No. 12240", the said Courts upon
petition of The Baltimore and Ohio Railroad filed in said causes, did
appoint E%&r W. Young, R. 8. B. Hartz and G. L. Nicolson as Re-
ceivers of all the property, estate, rights and franchises of the Chesa-
peake and Ohio Canal Company and authorized said Receivers to
rﬂzomtq for the sale and to enter into a contract or contracts for the

e of eaid property, estate, rights and franchises in one or more parcels
and upon such terms and conditions as they might desm to be in the
best interests of the estate and creditors of the Chesapeake and Ohio
Canal Company, subject, however, to the approval of said Courts; and

Whereas said Receivers have negotiated for the sale of said property,
estate, rights and franchises, with certain reservations hercinalter set
forth, to the United States of America, and believe, after a careful
examination of the whole subject, that a zale upon the terms and con-
ditions hereinafter set forth will be, under :;.l]il the circumstances, a
fair and adequate one, and are willing to report the same to said Courts
with the recommendation that the same shall be accepted by said
Courts and that thereupon such further proceedings shall be End in
snid cases as said Courts shall direct to vest a gnnmli' and satisfactory
title to said property, estate, rights and franchises in the United States
of America, or such Department, or nominee or nominees thereof, as
it may direct, subject to the terms of this agreement; and

Whereas, a8 a preliminary to such report of said negotiations, it is
necessary Lhat the parties hereto sxecute this agreement, which is to
be made o part of any report of sale of said property, estate, t;i&hm anil
franchises, and of the ratification thereof, and of any deed ordered b
said Courts to be made granting the same to said Purchaser, and w. r.g
is to be and become fully effective and binding as to all its parts,
covenants and specifications between the parties hereto in case said
Courts shall approve said negotiations and contract to sell and by
proper proceedings cause title to said property, estate, rights and fran-
chises to be vested in said Purchaser as aforesaid.

Now, Therefore, in consideration of the premises and of One Dollar
($1.00) cash in hand paid, and in order to carry out all the aforegoing

a5 ;
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objects and purposes, it is covenanted and agreed between the parties
hereto as follows: -

(1) Said Receivers agree forthwith to recommend to said Courts
that all property, estate, rights, and franchises of the Chesapeake
and Ohio Canal ('}ompmy, now vested in them, excepling, however
the rescrved portions hereinafter described, be sold to the Uni
States of America for the sum of Two Million Dollars ($2,000,000),
and it is understood and agreed by both Faﬂ.ica hereto that the real

roperty referred to above includes all o
anli' in the States of Maryland, Virginia, and West Virginia, as
shown on the “property ma of the Chesapeake and Ohio Canal
Company as surveyed by B, F. Mackall under the direction of G. L.
Nicolson, General Manager,” and all of those parcels or tracts of
land in the District of Columbia as shown on the “plats of the Chesa-

eake and Ohio Canal Company property ae surveyed by H. W,

ewer, February 1894, to the extent that said property is now
owned by the said Receivers, together with any and all other parcels
or tracts of land, the title to which is now vested in the said Receivers,

(2) The United States of America agrees that in case said Courts
shall approve this contract to sell and by proper proceedings cause a
good and sufficient title to said property, estate, rights, and franchises
to be vested on or before January 1, 1939, in the United States of
America, or such Department or nominee or nominees thereof, as it
may designate, that 1t will pay in cash to gaid Receivers, upon the
execution and delivery of a proper deed, the sum of Two Million
Dollars ($2,000,000).

(3) The United States of America agrees that it will not use or
permit to be used all or any part of the property herein referred to for
the conveyance of freight or passengers by land without the prior
written consent of the Baltimore and Ohio Railroad Company,
provided, however, that this covenant shall not extend to such
transportation facilities on the lands covered by this agreement as
are considered by the Secretary of the Interior, or his successors, to
halﬁ@mnnhl_v necessary to provide accommodations for the visiting
publie.

(4) The portions of property of the Chesapeake and Ohio Canal
Company deseribed in Exhibit A, attached hereto and hereby made
a part hereof, are reserved to said Receivers for other disposition and
are excluded from the operation of this conkract of sale except as
specifically provided therein.

(5) That all of the lands being reserved from sale in accordance
with Exhibit A of par h (4) of this contract shall be surveyed
and the corner posts and boundary lines thereof definitely established
by the Receivers, or their agents, within six (8) months of the date
n?nﬁ]provnl of the final contract, for the sale of the said canal property
by the Courts having jurisdiction over such property.

(8) That before title to the lands covered by this contract shall
be aceepted by the United States, the said Receivers, or their agents,
shall secure from all occupants of land covered by this contract &
cancellation or surrender of any leases, licenses, or other instruments,
or wrmination of their right to aucupanfély, which such occupants
may have covering such property, provided, however, that this pro-
vision shall not extend to existing water leases. Any occupants
failing to cancel or surrender such instruments, or whose rights have

these parcels or tracts of

1l
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not besn otherwise terminated, shall be removed by the said Receivers,
or their agents, before title to the canal property covered by this
contract is accepted on behalf of the United States, unless the Secre-
tary of the Interior, or his successors, shall waive this requirement as
to any such ocoupants.

(7) That, uron the approval of this contract h{ Courts of competent
junsdietion, the said Receivers shall make available 1o the Secreta
of the Interior, or his successors, all existent land and other records
relating to the canal property, and such additional data, maps,, re-
ports, papers, documents, and personal property as bear upon the
ownership and history of the canal. e said Secretary of the
Interior, or his successors, shall then be entitled to possession of such
of the materigl so made available as in his discretion is desirable for
permanent retention by the United States when title to the said canal
mmﬂ[‘{aiﬂ accepted by the United States of America. It is under-
stood, however, that this provision does not obligate the said Re-
ceivers Lo produce records, documents, maps, ete., if they have no
rights of possession or ownership thereto. x

(8) That during the period covered by this instrument the said
Receivers do he grant to the officers and aceredited sgent= and
representatives of ii;a United States of America, at all proper times,
unrestricted right and privilege to survey or enter said property of the
Chesapeake and Ohio Canal Company for all proper and lawful pur-

es in connection with the negotiations for the acquisition thereof.

(9) That when the United States of America, acting through the
Secretary of the Interior or other authorized representative, shall have
approved and signed this contract, then, in that event, this instrument
: all constitute a contract of bargain and sale between the parties

ereto.
(10) No Member of or Delegate to Congress or resident com-
missioner shall be admitted to any share or part of this contract or to
any benefit that t:]ﬂ' arise therefrom, Nothing in this paragraph,
however, shall invalidate this contract if made with a corporation for

Aits general benefit.

In Witness Whereol, said Receivers and the United States of
America have caused this agreement to be executed in triplicate the
day and year aforesaid.

Signed, sealed and delivered in the presence of (2 witnesses to each
signature):

s] D. WiLrarp, Jr. [s] Evcar W. Younag [sEaL]
[ﬂi Hewsny J. MEier, Sr.
(] R.S.B, Hamrrz  [sAn]

D. WirLagp, Jr.
[:] Heury J. M’m;J Sr.

g] D. Wrarp, Jr.
H F. J. WorTHINGTON Receivers of the Chesapeake
and Ohio Canal Company.
Tae Unitep Staves oF AMERICA,
By (s8] E. K. BurLew,
TN Acting Secretary of the Interior.

[s] G. L. NichorsoN [sEAL)

Approved August 6, 1938,
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