historic structure report D‘o%g

HISTORICAL DATA oy *ﬂ

St el f j

CHESAPEAKE AND OHIO CANAL

THE CANAL PRISM

NATIONAL HISTORICAL PARK / MD.-D.C.-W .VA.







HISTORIC STRUCTURE REPORT
THE CANAL PRISM
INCLUDING TOWPATH WITH CANAL BERM
AND RIVER REVETMENTS
HISTORICAL DATA
CHESAPEAKE AND OHIO CANAL NATIONAL HISTORICAL PARK

MD.-D.C,-W,VA,

by

Harlan D. Unrau

DENVER SERVICE CENTER
HISTORIC PRESERVATION TEAM
NATIONAL PARK SERVICE
UNITED STATES DEPARTMENT OF THE INTERIOR
DENVER, COLORADO

October 1974






PREFACE

This report has been prepared to satisfy in part the research
needs for the restoration and preservation of the canal prism including
the towpath, canal berm, and river revetments of the Chesapeake and
Ohio Canal. Previous to this report, John F. Luzader did a general
study of documentary sources related to the construction of the canal.
towpath, The purpose of this present study is to expand upon John
Luzader's research and broaden its scope to include other elements
of the canal prism.

Since this historic structure report on the canal trunk encom-
passes the entire 185-mile length of the waterway, an effort has been
made to deal with its general dimensions while pointing out significant
variations in its design throughout its 22-year period of construction.
General problems in the excavation, embankment, and external walling
of the canal have been considered, with stress being given to topics
of critical importance to the maintenance of a functional waterway.

A number of persons have assisted in the preparation of this
report. Thanks are due to Richard Huber and James Askins of the
C & O Canal Restoration Team (DSC) for introducing me to the area
and its significance; to Interpretive Specialist Ellwood Wineholt
for assistance at the park headquarters; to Maria Joy and Robert
Kvasnicka of the National Archives who were especially helpful in
suggesting and locating unpublished documents; and to Dr. Harry Pfanz
and Barry Mackintosh of Park Historic Preservation, Superintendent
William R, Failor of C & O Canal NHP, Supervisory Historian
F. Ross Holland, Historical Architect Thomas N, Crellin, and Editor
Linda Wedel for reading the manuscript and providing editorial
assistance.

Harlan D, Unrau
Jan, 17, 1974
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INTRODUCTION

The Chesapeake and Ohio Canal was constructed from the District
of Columbia to Cumberland, Maryland, between 1828 and 1850, as an
outgrowth of the westward movement to connect the tidewater of the
Potomac with the trans-Allegheny region at the Ohio. This movement
to provide a direct and economical trade route by which the raw
products of the western hinterland might reach the eastern seaboard
first saw actuality in the pioneer work of the Potomac Company.
Chartered in 1785 by George Washington and associates, this company
attempted unsuccessfully in the early nineteenth century to open
navigation on the Potomac from Georgetown to the Alleghenies,
Attempts to improve navigation by deepening the river bed and by
constructing a series of five short canals around natural obstructions
were abandoned on August 15, 1828, when the nearly defunct Potomac
Company surrendered its chartered rights to the Chesapeake and Ohio
Canal Company.

During the early 1820s agitation began in Virginia and Maryland
for the establishment of a new canal company which would unite the
Potomac and the Ohio by means of a continuous canal. As early as
1820 the State of Virginia authorized its Board of Public Works to
conduct surveys of the land between the Potomac and the southern
branches of the Ohio for a possible continuous canal to connect the
two rivers. In his report of the first survey, Thomas Moore, the
Civil Engineer of Virginia, confirmed the opinion that such a

connection was practicable and estimated its cost at about $l,lll+,300.2

L. U.S., Congress, House, Committee on Roads and Canals,
Chesapeake and Ohio Canal, H. Rept. 414 to accompany H. R. 94,

23d Cong., lst sess., 1834, pp. 1-6, 14, hereafter cited as House

Report 414. For more information on the transferral of the legal

rights of the Potomac Company to the Chesapeake and Ohio Canal

Company, see Acts of the States of Virginia, Maryland, and
Pennsylvania, and of the Congress of the United States, in relation

to the Chesapeake & Ohio Canal Company; with the Proceedings of the
Convention, which led to the formation of the said Company (Washington,
1828).

2, Report of the Engineer of Virginia re a Canal to the Ohio,
printed in U.S., Congress, House, Report of the Committee on Roads
and Canals, H. Rept. 90, 19th Cong., 2d sess., 1827, Appendix 3,
pp. 33 ff., hereafter cited as House Report 90.
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In 1822 Isaac Briggs, the Civil Engineer of Maryland who had received
special authorization to complete the second survey after the untimely
death of Thomas Moore, estimated the cost of a canal measuring 30 feet
wide at the surface, 3 feet deep, and 20 feet wide at the bottom, from
Little Falls to Fort Cumberland, at $1,578,954.3

Following the issuance of these reports, the movement for a
continuous canal gathered momentum. After some prodding, President
James Monroe and Congress endorsed the project, and in 1824
Congress provided $30,000 for a detailed survey of the proposed
route.% The United States Board of Engineers made a preliminary
report on February 14, 1825, in which it recommended the route of
an artificial waterway that would connect the upper Potomac and
the Youghiogheny, or Monongahela, rivers.? The report seemed to
assure the ultimate success of the project, and Congress shortly
thereafter chartered the canal comgany in a measure approved by
President Monroe on March 3, 1825,

According to the terms of the charter, the Chesapeake and Ohio
Canal Company was empowered to accept subscriptions for the purpose
of financing the construction of an artificial waterway. The route
of the continuous canal was to extend from tidewater on the Potomac
in the District of Columbia to the highest point of permanent
navigation on the Ohio River at Pittsburgh via the shortest practicable
route. The dimensions of the waterway were to be at least 40 feet wide
at the surface, 4 feet deep, and 28 feet wide at the bottom. One
hundred miles of canal were to be completed and put into use within
5 years, and the entire project was to be completed in 12 years.’/

3. Report to the Stockholders on the Completion of the Chesapeake

& Ohio Canal to Cumberland, with a Sketch of the Potomac Company, and
a General Outline of the History of the Chesapeake & Ohio Canal Co.,
from its origin to February 1851 (Frederick, 1851), pp. 16-17.

4, Walter S. Sanderlin, The Great National Project (Baltimore,
1946), p. 53.

5. An extract of the report is printed in House Report 90,
Appendix 3, p. 37.

6. U.S., Congress, Senate, Documents Relating to the Chesapeake
and Ohio Canal, S. Doc. 610, 26th Cong., lst sess., 1840, p. 13,

7. 1bid.



While supporters of the project promptly plunged into the cam-
paign for public support, the full report of the Board of Engineers
issued on October 23, 1826, and transmitted to Congress on December 7,
1826, dealt the project a temporary setback. The report reiterated
the belief that the project was practicable, but estimated the cost
of the waterway based upon its proposed enlarged dimensions at
$22,375,429.69.8 The enlarged dimensions of their new proposal
called for

a breadth at bottom of 33 feet; at the surface

of 48 feet; the depth of water 5 feet; the towpath
9 feet widej; the guard banks 5 feet at the top; the
surf berms kept on the level of the water, 2 feet
wide each; towpath and tops of the guard bank 2
feet above the surface of the canal; the transverse
section to be modified where local circumstance
require it, and more especially in the cases of
deep cutting, steep side cutting, embanking, and
also where the canal is to be supported by walls.®

This apparently prohibitive estimate so aroused the proponents
of the canal movement that friends of the project in Congress in-
duced President John Quincy Adams to submit the conflicting estimates
made by the state engineers and the Board of Engineers to a review
by experienced canal builders. The President agreed and appointed
James Geddes and Nathan Roberts, both of whom had worked on the
Erie Canal in New York. They hurriedly surveyed the eastern section
of the proposed canal route from Georgetown to Cumberland, and
estimated the cost of construction at slightly more than $4,000,000,
which was about half the Board's estimate for the same section.io

The estimates of Geddes and Roberts were based on a canal with
three possible dimensions. Their first proposal was based on the
minimum dimensions set forth in the Chesapeake and Ohio Canal Company's
charter, while their second proposal exactly duplicated the dimensions
suggested by the Board of Engineers. Their third estimate, which
received a great deal of attention, called for an enlarged canal
trunk "where practicable by common excavatiom, to 60 feet at the
surface, with a proportionate breadth at the bottom, which is computed
to be 42 feet; and 5 feet depth of water.'ll

8. House Report 414, pp. 8-9.

9. 1Ibid., p. 9.
10. 1Ibid., pp. 8-10.

11. 1Ibid., pp. 9-1l.




Heartened by the reduced estimates of Geddes and Roberts, the
canal supporters were successful in urging Congress to pass an act
subscribing $1,000,000 of the publi¢ funds to the stock of the
Chesapeake and Ohio Canal Company.12 Formally organized at a meeting
of stockholders in Washington on June 20~23, 1828, the company had
a capital stock aggregating $3,608,400, most of the shares of which
had been subscribed by the Federal Government, the cities of Washington,
Alexandria, and Georgetown, the State of Maryland, and private
individuals.'3 After completing the business of organization, the
directors immediately selected Judge Benjamin Wright as Chief Engineer,
who had previously been associated with the comstruction of the
Erie Canal and was at the time of his appointment the chief
engineer of the Chesapeake and Delaware Canal.l4 on July 4, ceremonies
marking the formal inauguration of the canal project were held at
the Powder Magazine near the head of Little Falls where President
John Quincy Adams dug the first spadeful of earth from the canal,l5
This affair, held on the 524 anniversary of American independence,
was highly successful and focused national attention on the canal
project, and the canal's sponsors confidently expected that it
would soon be carrying a heavy volume of commerce between the
Potomac and the Ohio River valleys.

12. National Intelligencer (Washington, D.C.), May 27, 1828,

13. House Report 414, pp. 13-14.

14, Proceedings of the Stockholders, A, 16-17. All manuscript
source materials referred to in this report are deposited in the
Department of the Interior files at the National Archives and are

designated Record Group 79.

15. National Intelligencer, July 7, 1828, Also see Proceedings
of the President and Board of Directors, A, 5.




I. STATEMENT OF HISTORICAL SIGNIFICANCE

The study of the prism of the Chesapeake and Ohio Canal is
basic to an understanding of the functioning of the waterway. To
conduct the flow of water, the trunk of the canal was constructed
in the form of a prism, the top being wider than the bottom. The
towpath was on the river side of the canal and served as a walkway
for the mules which pulled the boats that plied the channel. The
opposite bank of the canal, on the side away from the river, was
known as the berm. '

In many places it was necessary to build retaining walls
against the sides of the canal in order to prevent them from
caving in. Some of these were dry walls, without mortar, and
others consisted only of viprap~-stones thrown together without
order. There were also walls built on the river side of the tow-
path in order to protect the canal during periods of high water.







I1, ADMINISTRATIVE DATA

A, Name of Structure

Canal Prism, including towpath, berm, and river revetments,
Chesapeake and Qhio Canal National Historical Park, District of
Columbia, and Montgomery, Frederick, Washington, and Allegany
counties, Maryland.

B. Proposed Use of Structure and Justification for Such Use

The List of (lassified Structures has not been completed vet
for the canal, Therefore, the Order of Significance of the canal
prism has not been established, nor has the level of treatment
been determined. Since the canal prism, including towpath, berm,
and river revetments, was basic to the functioning of the waterway,
it will undoubtedly figure prominently among the historic resources
of the canal,

As the 22-mile section of the canal between Georgetown and
Seneca is heavily visited due to its proximity to the Washington
metropolitan area, it is proposed that the canal prism, including
towpath, berm, and river revetments, for this stretch of the canal
be restored to its operating appearance to interpret the comstruction,
maintenance, and operation of the canal, OQOther areas where the restora-

tion of the canal prism and its associated structures should be considered

because of their proximity to local population centers, potential
recreation developments, or proposed 'mational interpretive centers"
as recommended by the draft Master Plan are: Brunswick, Harpers Ferry,
Antietam Creek, Williamsport, Four Locks, and the terminus at
Cumberland.

Throughout the rest of the canal, it is not feasible to restere
the canal prism entirely. On these secticns, the draft Master Plan
proposes lower density visitor use, limited access points, and short-
term to long-term primitive hiking, biking, or horseback experiences
for the visitor. Accordingly, the towpath in these areas should be
restored but otherwise not interpreted, It is alsc proposed that
river revetments should be restored in areas where the canal is
subject to flood damage in order to protect the waterway from further
deterioration.

C. Provision for Operating Structure

The canal prism, inciuding towpath, berm, and river revetments,
should be used as an historic structure exhibit in place to interpret
the construction, maintenance, and operation of the canal,

7



D. Cooperative Agreement, if any, Executed or Proposed
for Operating Structure

Along the canal there are numerous cooperative agreements for
the use of the towpath., Some property owners retain the right to
use the towpath as access to their land between the canal and the
Potomac River. 1In some areas there are agreements with local
municipalities for use of the towpath as access to their holdings.
Before work commences on any section of the canal prism, these
cooperative agreements should be thoroughly examined.

E., Description of Proposed Construction Activity

In those areas where the canal prism, including towpath, berm,
and river revetments, is to be restored to its operating appearance,
the following proposed projects should be considered: (a) the towpath
and berm should be restored to their historic grades and dimensions;
(b) the surface of the towpath shoiild be restored in the manner
that was apparently used by the original buildexrs, i.e., utilization
of the best available native materials along the canal in a manner
consistent with rendering the path reasonably free from erosion,
breakage, and rutting; (c) the canal prism should be dredged to remove
siltation deposits, sand bars, brush, trees, and other debris from
the bottom and banks of the canal; (d) the canal prism should be
restored to its historic dimensions and sealed with a '"clay liner"
to make it watertight; (e) stone masonry river revetments should be
rebuilt, repointed, or regrouted, and riprap river revetments should
be strengthened and reinforced; trees, brush, and debris should be
removed from all masonry structures.

In those areas where only the towpath and river revetments are
to be restored, points (a), (b), and (e) above are recommended for

consideration,




ITIL. GENERAL PLAN AND SPECIFICATIONS OF CANAL PRISM

Before contracts could be let and construction begin, the board
of directoxrs concerned itself with determining the location of the
line of the canal. The route surveyed by the United States Board of
Engineers and by Geddes and Roberts along the north bank of the
Potomac was adopted, but aside from this general decision the exact
location of the canal was left indefinite until the last possible
moment.! 1In this way, the company hoped to prevent speculation
and keep down land acquisition costs as much as possible,

The board also divided the entire canal into divisions for the
purpose of effective supervision of construction. The line of the
canal was divided into sections of about half a mile each., Twenty
sections constituted a Residency, and six residencies were designated
a Division. An engineer and inspector of masonry were assigned to
each Division. Each Residency was allotted an assistant and a
staff-bearer, or rod-man, as well as volunteers who were to receive
training that would be put to use as the construction progressed.
The engineers of the three Divisions which comprised the eastern
section of the canal formed an advisory board presided over by the
engineer of the lst Division., Because an injunction obtained by
the Baltimore and Ohio Railroad prevented work on the canal above
Point of Rocks, operations at first were restricted to the 48 miles
of the lst Division below that Spot.3

In July and August 1828, canal engineers laid out 34 sections
immediately above Little Falls. After a month of public advertisement,
the board let contracts for all these sections within a 3-day period
toward the end of August. Nearly 100 contractors had been present
to submit a total of 462 proposals. Most of the successful bidders
had had experience in the construction of canals in New York,
Pennsylvania, Connecticut, Ohio, and Canada. Men from New York
and Pennsylvania secured 18 of the contracts, amounting to $160,000
of the total $218,000 let.”

1. Proceedings of the President and Board of Directors, A, 8.

2, First Annual Report (1829), C & O Co., in Proceedings of
the Stockholders, A, 41,

3. Rules Adopted By the President and Directors of the Chesapeake
and Ohio Canal Company, for the Government of the Corps of Engineers
(Washington, 1828), pp. 1-10.

4, Proceedings of the Stockholders, A, 17-18.
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Late in October the directors let 50 more sections of the line
from Seneca Creek to Point of Rocks. A total of 1,308 proposals were
received from October 23-25 for these sections as well as for the
locks, aqueducts, and culverts from Little Falls to Point of Rocks.
The contracts for the masonry works on the part of the line let in
August had been delayed until camal surveyors had found stomne in
convenient locations and hydraulic lime of suitable quality.

On December 5, the 5 miles between Little Falls and Georgetown
were divided into eight sections and placed under contract, together
with Dams No. 1 and No. 2 at Little Falls and Seneca Falls
respectively.6

These contracted sections were to be built according to the
maximum dimensions called for by the Geddes and Roberts report.
On September 10, 1828, at the first general meeting of the stock-
holders of the company, President Charles F. Mercer announced that
the board, after considerable deliberation, had decided on the

following dimensions:

The breadth of the Canal, where practicable,
without a very enlarged expenditure, they have fixed
at sixty feet, for the surface of the water, its
depth, for the present, at never less than five,
but, ultimately, at six feet. 1Its narrowest breadth
at the surface, (and this will but seldom occur,)
will be fifty feet. 1Its breadth, at bottom,
(generally forty-two feet) will depend upon the
quality of the earth through which the canal passes,
and the facilities afforded for the inner pavement
of its slopes, as it progresses. . ., J

These enlarged dimensions were apparently adopted in the effort to
construct a model canal for the developing nation, but the canal board
soon found that it was mistaken in its belief that these increased
dimensions could be executed at little additional cost.

5. First Annual Report (1829), C & O Co., in Proceedings of the
Stockholders, A, 33, Some stone was found near the river's edge at
various points, and lime of good quality was found near Shepherdstown.

6. Proceedings of the President and Board of Directors, A,
127.

7. 1bid., pp. 70-7L.
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The typical contracts for excavation of the canal prism undertaken
on the line of the canal between Georgetown and Point of Rocks contained
the specific provisions that

The Canal will be sixty feet wide at the water-line
and six feet deep beélow it, with such sliope as an Engineer
of the Company, or the President and Directors shall order
with a towing path, at least twelve feet wide at top, on an
embankment of such height as the Engineer may direct, the
cost of the embankment not to be estimated, unless the earth
therefor has been necessarily transported farther than 120
feet. The surface of the bank opposite the towing-path may
be required to be eight feet wide, or wider, if deemed
necessary; and all slopes near the side of the canal shall
have their inclination determined by the Engineer, who shall
also point out the place from which materials for embankment
may be taken.8

These provisions apparently vested the engineers with considerable lati-
tude in determining the exact dimensions along the line of the canal,

As the contractors began work on the canal, the board of directors
began to issue letters and circulars advising engineers and contractors
alike on all phases of the work. Many of these dealt with the various
aspects of excavation, embankment, and walling of the canal trunk.
Every possible contingency in the construction seemed to have been
anticipated and provided for, There was an equally heavy deluge of
instructions from the engineers themselves to their subordinates and
to the contractors. This was partly in self-defense and partly the
result of a tendency to interfere in all phases of construction, in
the manner of the directors. While many of the instructions were helpful,
this constant interference was often a cause of bewilderment and irri-
tation to the contractors,?

Within a short time after the initial construction began, the
board of directors and the Board of Engineers drew up a comprehensive
set of general specifications for the excavation, embankment, and

8. Childs to Board of Directors, Mar, 1, 1829, Ltrs., Recd., C & O
Co. Canal engineers drew up a ''Table of Excavation for 60 feet of a
Canal 32 ft. wide. at bottom--Slope 1-1/2 to 1" which was submitted to
each contractor to use in constructing the canal prism. A copy of this
table is reproduced as Appendix A, A thorough search of the C & O Canal
Company records at the National Archives failed to turn up any early
"Articles of Agreement" between contractors for sections and the canal
company, However, the Articles of Agreement for Section No., 175 signed
in November 1833 were located and are reproduced as Appendix B,

9. Sanderlin, Great National Project, pp. 68-69.
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walling of the canal trumk. The plan and dimensions of the canal
prism were as follows:

Each of the banks shall rise above the water line
at least two feet, if required; and such a slope shall
be preserved on the inmer and outward side of the banks
as that every foot of perpendicular rise shall have an
horizontal base of eighteen inches, or more if required.
The towing path shall be on the river side of the canalj;
its summit shall be at least twelve feet wide; the summit
of the opposite bank at least eight feet; and both banks
shall have a lateral declination at their summit from
their inner to their outer edges, at the rate of one
inch to the foot, The banks shall be constructed of as
pure and solid water-proof earth, as the excavation
will afford; they shall be made smooth and even, on
the outside as well as on the inside; and more effectually
to unite the banks with the natural soil on which they
rest, all the grass or other vegetable growth, including
trees, bushes, stumps, roots, along with the vegetable
mould, shall be removed from the entire space occupied
by the canal, its embankments and slopes, and the mould
shall be carefully reserved, that it may constitute
a cover for the outer slope of the bank, when finished.
Unless otherwise authorized by the written permission
of the resident Engineer, all the grubbing, clearing,
and preparation for the embankment, upon the whole
section, shall be completed and inspected by the
resident Engineer, before the excavation of the canal,
or the formation of the embankment, shall be commenced;
and no estimate shall be made on the section until
this shall have been done, without the certificate of
the engineer upon such estimate, that such permission
has been granted. In addition to the grubbing and
clearing abovementioned, all trees or bushes shall be
cleared even with the ground for a space twenty feet
wide and running along both sides of the section if
required by the engineer.

Instructions were also given concerning the excavation of the
canal trunk. These details applied not only to the canal prism but
also to any drains, mucking, and puddle ditches that might be
necessary for the construction of the section. These specifications

were as follows:

The spoil banks, or surplus earth, shall be
laid evenly and regularly, leaving a space between
the canal bank and spoil bank, four feet wide for a

12




land drain. There shall also be left suitable outlets
through the spoil bank from this drain at every three
hundred feet in length. The slope of the spoil bank
next to the canal shall be the same as that on the
inner slope of the canal banks and the inclinations
on the top, at least two inches to the foot, from

the canal. . The Engineer may require all the surplus
earth to be deposited on either side of the canal,
provided however, that the contractors shall not be
required to transport it more than 120 feet, measuring
in a direct line from the place from which it is
taken to the place of deposit, without extra compen-
sation, to be adjudged by the Engineer.

Stone excavated from the section and not required
in its construction, shall be deposited as may be
directed by the Engineer; provided however, that the
contractor shall not be required to transport it more
than 120 feet, without extra compensation, to be
adjudged by the engineer. And the Canal Company
shall be at liberty to agree with the Contractor for
the section, or with any other person, for paving the
inner slopes of the Canal, either before or after the
completion of the Section.

Details for the construction of the canal embankments were also
supplied to the contractors. The term "embankment'" included the
filling up of the side banks and the bottom of the canal and when
required by the engineer, the covering and formation of embankments
upon bridges, culverts, and aqueducts, Any low grounds adjacent to
the canal were to be filled by the contractor of that particular
section. These instructions were as follows:

In cases where the base of the embankment shall be
below the bottom of the canal, the embankment shall be
made with carts; and in all cases where carts are used
in making embankment, it shall be formed in successive
horizontal layers of six inches in thickness, uniformly
laid over the entire breadth of the embankment, so
that one course shall be completed over the entire
length of the embankment, as nearly as practicable,
according to the judgment of the Engineer, before the
next shall be begun. 1In lighter embankment, where
wheelbarrows may be used, it shall be formed in
horizontal layers, not exceeding one foot in thick-
ness, and in raising one portion of such embankment
higher than another, the end of each successive
layer shall stop short of the preceding layer at

13




least three feet, so that the end of the embankment shall
form a slope of three to one. If the section shall not
afford sufficient earth for embankment, the Engineer

may require that the banks shall be left three feet
below the established height.

No material excavated from the canal and placed
on the embankment, will be estimated as embankment,
untless it shall have been necessarily tramsported over
120 feet,

No logs, trees, brush, stumps, roots, leaves,
grass, or stones, shall be left or admitted into any
part of the embankment.

No allowance shall be made for earth washed away,
or temoved by floods,

After the entire Section shall have been completed
in every other respect, the soil and muck removed in
preparing for the embankment shall, if so ordered in
writing by the Engineer, be throwm up so as to form
the outward cover of the embankment, in which case a
reasonable specific allowance shall be adjudged by
the Engineer,

Where it shall be deemed expedient to increase
the canal to a width not exceeding 70 feet at waterx
surface, for the purpose of obtaining earth for
embankment, the earth so obtained shall be con-
sidered as "materials excavated from the canal;"
but where the width is increased for this purpose
to more than 70 feet, then the earth taken from
such excess of width will be estimated as "materials
not excavated from the canal."

The directions issued concerning puddling, which was the process
of working clay or a smiliar substamce with water so as to make a
watertight mixture that would serve as a sealer on the canal embank-

ments, were as follows:

The puddling, when any is required by the
Engineer, shall be regulated by him as to quality,
thickness, and disposition., It will be measured
and paid for as embankment, (unless taken from
canal and within 120 feet,) in addition to the
price affixed in the following proposals, that
being understood to cover only the expense of
wetting and reducing the clay to a proper comsis-
tency.

14




General specifications for the construction of the external
walling that would buttress the canal trunk were also spelled out:

The external walling, vertical or slope, shall be
of such quality, height and thickness, as the Engineer
may direct, and shall be carried up from an approved
foundation. The foundation of every slope wall shall
be at right angles with the slope of the embankment it
is designed to protect, and the successive beds formed
in carrying it up shall be parallel to its foundation.
No wall shall be constructed against any embankment
which has not had sufficient time in the estimation
of the Engineer, to settle, before it is made to press
upon it., In all cases when the outside wall of the
canal is liable to be covered by river freshets, the
embankment behind the same shall be carried up with
the spalls of the quarries or excavated rock of the
Section, one foot in thickness, and if there be no
spalls, the Contractor may be required to pound or
reduce part of the excavated rock of the Section to a
size to pass through a three inch ring. The labor of
pounding the rock to be paid for at the estimate of
the Engineer; provided it shall in no case exceed 25
cents per perch for pounding, and the material when
placed, shall be measured as embankment.

Where vertical walling shall be used it shall
be coped with the best of the stone furnished by the
quarries.

Where the outer surface of the embankment shall
require protection of rock, in addition to the wvertical
or slope wall, and such rock shall be furnished from
the excavation of the Section, and shall require to be
transported more than 120 feet, the Engineer shall
adjudge a fair compensation for any excess of distance
over 120 feet.

No stone shall be used in walling until it
shall have been approved by the Engineer. When
stone not furnished from the Canal excavation shall
be required for walling, and the Contractor cannot
agree with the owner thereof for the same on reason-
able terms, the President and Directors will, upon
application, cause the same to be condemned according
to the charter of the Company, the Contractor paying
the expense of condemmnation as well as the verdict
of the Jury. When it shall become necessary to
transport stone, not excavated from the canal, more
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than a quarter of a mile, the Engineer shall estimate
the just value of such excess of tramsportation,lO

In the first year of large-scale construction, additional infor-
mation was issued from time to time by the board of directors and Board
of Engineers to the contractors to supplement these general specifica-
tions., While many of these new instructions simply reinforced pre-
vious directives, others drew attention to specific problems that
had been unforeseen in the initial phases of construction. Some of
these circulars also serve to emphasize the continuous efforts of
the canal board to provide for uniform construction techniques
among the various contractors along.the line of the canal.

Early in the construction period, it became apparent that the
towpath would be weakened unless provisions were made for proper
drainage. When Herman Boye was notified of his assignment as Resident
Engineer of the 5th Residency (Sections 65-84) on December 1, 1828,
he was given specific instructions concerning the construction of the
surface of the towpath to provide for the necessary drainage. The
directions were as follows:

In forming the Towpath on its top you will please
recollect that the front of the Towpath when first
finished ought to be 2-1/2 ft. above water and the
back side 1-1/2 ft, above surface water so as to give
a cast [declination] of the water from the face of the

bank to the back side,ll

As the construction progressed, the embankment walls became the
object of much concern on the part of the canal board. Because of the
frequent flooding in the Potomac River valley, President Mercer
directed the Board of Engineers to insure that the elevation of the
canal banks along the entire line was above the highest-known flood
levels of the river.l2 For the same reason, the durability of the
embankment walls with foundations in the river bed itself was

10. Specifications for Sections (Drawings and Other Records
Concerning Construction, C & O Co.). Although these specifications
are not dated, the general dimensions they give for the canal were
used in construction from Georgetown to Harpers Ferry from 1828 to
1833. A copy of these specifications may be found in Appendix C. As
construction of the canal moved up the valley, the general specifi-
cation for sections was periodically revised, Two such revisions were
located in the C & O Canal Company records at the National Archives.

A copy of the Specification for Sections used for construction between
Harpers Ferry and the Cacapon River (ca. 1834-37) may be seen in Appendix
D, and a copy of the specification used between the Cacapon and

Cumberland (1837-50) in Appendix E.

11. Wright to Boye, Dec. 1, 1828, Ltrs. Recd., Letter Book of the
Resident Engineer of the 5th Residency of the lst Division,

12, Proceedings of the President and Board of Directors, A, 50-33.
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questioned. Following an official inspection of the masonry work
on the lst Division, Robert Leckie reported to the canal board on
December 3, 1828, his dissatisfaction with the quality of many of
these embankment wall foundations.

Soon, instructions were issued to increase the strength of the
embankment foundations to enable them to withstand the eroding effects
of the river as well as to survive the periodic fall and spring freshets,
On December 26, 1828, Nathan S. Roberts, a member of the Board of
Engineers, wrote a letter to Wilson M, L, Fairfax, the engineer on
the 3rd Residency, giving the new directions. The instructions were
as follows:

The foundation of the slope wall on several
sections of the Canal on your Residency I observe,
must be commenced in from 2 to 6 feet of water. 1In
all those places, I am of the opinion that the most
practicable mode is to raise an embankment of stone,
from the bottom of the River in the direction of
the line of the Wall having a slope outward of one
and a half foot base to each foot in depth & the
same on the inside. This embankment should be
about 6 feet wide at the surface of the water, and
as it approaches the surface, the stone should be
placed with as much care and compactness as may
be practicable, and stone of suitable length, to
be laid in manner of headers to bind the wall, or
embankment, The span between this stone embank-
ment, & the shore being filled up to the surface
of the water with stone & earth as the case may
be,-~the slope wall will commence--occupying about
3 feet on the inner side of the surface of this
stone embankment, & having about 3 feet of the
same on the outside next the river, as an abutment
to hold the foot of the slope wall. All the
first course of stone in the slope wall thus
laid should more especially consist of long
headers with good beds & be laid very nearly at
right angles with the line of the wall which is
to form the hypotenuse of a triangle of 45° from
the horizon, and every course of stone, above
the senback or first course should be laid in [the]
manner of a header & at right angles with the

13. Leckie to Board of Directors, Dec., 3, 1828, Ltrs. Recd.,
C & 0 Co.

17



line of the wall, being thus placed the ice & drift
wood when forced against the wall will not force out
the stone, but will tend to drive them more firmly
against the embankment which the wall is intended to
protect,

The embankment next the slope wall, should be
well packed as the wall is laid on it, and it would
be well to form that part of the embankment next the
wall for about a foot in thickness of the small stone
which comes out of the rock excavation,--on this the
slope wall will rest more firmly and the bank be less
able to wash & settle more even. 1t is to be observed
that where the water is less than 2 feet deep & rocky
bottom, that long headers should be placed on the
bottom, of the river to commence with, where practicable
as recommended by the superintendant of stone work., . . .

Another unforeseen construction problem that received increasing
attention in the first eighteen months of work concerned the pavement
of the inner slopes of the canmal trunk. By the spring of 1830,
portions of the inner sloped pavement,which generally terminated
about the middle of the embankment, had slipped down. Because this
slipping made the canal banks vulnerable to the action of the water
in the trunk, Thomas F. Purcell, a resident engineer on the 1lst
Division, recommended to the Chief Engineer that the defective
parts be taken down as soon as possible and be commenced on a firmer
foundation at the bottom of the canal embankment.

Instructions to strengthen the inner slopes of the canal were
soon forthcoming in a letter sent by President Mercer to the Chief
Engineer, copies of which were later tramsmitted to the resident
engineers. These directions were as follows:

They are to have the inner slope of the tow
path bank from the bottom of the canal to some short
distance, six inches or a foot above the water line,
where the canal is full. To do this, in all cases,
when there is stone sufficient on the canal, without
hauling it from a distance, and it can be domne at
12% cents the superficial yard of one foot average
thickness,

14. Roberts to Fairfax, Dec, 26, 1828, Ltrs. Recd., C & O Co.

15, Purcell to Fisk, Mar, 12, 1830, Ltrs, Sent, Letter Book
of the Resident Engineer of the lst Residency of the lst Division,
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Where there is not stone enough, without hauling,
to use what may be in the canal, and carry the wall as
high as the bank, as such quantity to be obtained with-
out hauling at cost to the Company will carry it, that
the wall may be left in a condition to be finished,
afterwards, from the scows on which the stone may be
transported by water from where it abounds to where
there is none.

Where the contractor will not put up the wall at
12% cents the superficial yard of one foot thickness,
then to cause him to leave in the canal, three feet
from the bottom slope, so that it may not be covered
by the sliding of the bank, all the stone he may have
found in the canal, if not more than necessary for
the inner pavement of his section. . . .

It is the determination of the Board to wall the
inner slopes of the canal, on one side at least, and
where artificial embankments have been formed on both
sides, to pave ultimately both slopes, so as to guard
them from abration /sic/.

Your views on the subject have been respectfully
considered at all times; and when the banks have been
freshly formed, I concur entirely in your opinion, that
it will be expedient to delay the inner pavements, as
long as practicable before the admission of the water
and to carry it up, some cases, where such delay may not
suffice to give the banks sufficient firmness, to sus-
tain the slope wall only as far from the bottom as two
or three feet. Having two or three in the canal, it
can be afterward carried up from the scows. . . 16

The board realized that these procedures would involve increased
initial expenditures, but they believed that this pavement would
save the canal company money by decreasing the need for future
repairs.

16, Mercer to Fisk, Mar., 29, 1830, Ltrs. Sent, C & O Co.

17. Third Annual Report (1831), C & O Co., in Proceedings
of the Stockholders, A, 147-48,
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IV. CONSTRUCTION FROM GEORGETOWN TO HARPERS FERRY: 1828-1833

As full-scale construction began, the progress of the canal was
repeatedly hampered by problems growing out of the actual work despite
the issuance of the detailed circulars. Many of these early trials
closely foreshadowed the future obstacles to the successful completion
of the waterway. The shortage of labor was felt early in the con-
struction period. Land disputes plagued the canal company as local
proprietors sought to extract the maximum benefit from the loss of
their lands. The company itself soon became involved in financial
difficulties arising from other problems and from its own enthusiasm
to enlarge the canal dimensions. On top of all these distractioms,

a legal controversy developed out of a dispute with the Baltimore

and Ohio Railroad Company over the right-of-way in the Potomac Valley
and an injunction obtained by the railway directors prohibiting the
construction of the canal above Point of Rocks.

As early as May 1829, many contractors were having financial
difficulties.® Some of these problems stemmed from the fact that the
bids made by the contractors the previous year were too low to pay
the prevailing level of wages and prices for materials.> Even
had the bids been high enough to cover these construction costs
in 1828, some difficulty would have arisen from the general infla-
tion which followed. In the first year, the actual costs of
construction greatly exceeded the estimates of Geddes and Roberts
for lumber, stone, hydraulic lime, and labor.%# For example,
hydraulic lime used in walling exceeded its estimated price by
200 to 300 percent because of the necessity of transporting it over
bad roads or by the often-obstructed river.® The rate of wages

1. Sanderlin, Great National Project, p. 69

2. Proceedings of the President and Board of Directors, A, 230-31.

'3, Wright to Mercer, February 9, 1830, Ltrs. Recd., C & O Co.

4, First Annual Report (1829), C & O Co., in Proceedings of the
Stockholders, A, 39, 52.

5. Second Annual Report (1830), C & O Co., in Proceedings of the
Stockholders, A, 84,
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also nearly doubled between 1828 and 1832.% As a result, some con-
tracts for sections were abandoned and relet, while others were
subdivided into several parts in order to expedite their completion.7

Other early unforeseen developments in construction tended to
increase costs for the contractors. The excavations above Georgetown
revealed great quantities of gravel, hardpan, and granite below the
surface which had not been expected from the surface surveys.8 The
cost of excavating these sections was nearly double the original
estimates.? The blasting which was necessary because of the rocky
nature of the ground resulted in much property damage and public
relations problems with the local populace. The concussion of the
explosions and flying rock damaged several buildings, and the
terrified citizenry often scurried for cover when the signal for
the beginning of blasting was given.lo To lessen the problems
caused by blasting, the canal board announced on September 4, 1830,
that it would no longer pay for damages arising from blasting accidents.
The board ordered the use of smaller charges and required that the
blasting be covered with brush that was to be procured from the
opposite side of the river at the expense of the company.ll The
net result of these policies was more delay and increased costs.

The weather was responsible for other costly delays in digging
the canal. The winter of 1828-29 was unusually severe, and many
contractors who had begun work were forced to suspend operations

6. Fourth Annual Report (1832), C & O Co., in Proceedings of
the Stockholders, A, 221-22,

7. First Annual Report (1829), C & O Co., in Proceedings of
the Stockholders, A, 38-39, Also see Proceedings of the President
and Board of Directors, A, 198.

8. Second Annual Report (1830), C & O Co., in Proceedings of
the Stockholders, A, 83.

9. 1Ibid., pp. 83-84.

10. Balch to Board of Qirectors, Aug. 28, 1830, Ltrs. Recd.,
C & O Co. Also see Proceedings of the President and Board of

Directors, B, 87-88, 152,

11, Purcell to Dibble and Baker, Sept. 4, 1830, Ltrs. Sent,
Letter Book of the Resident Engineer of the lst Residency of the
lst Division,
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until spring. As was to happen throughout the periocd of construc-
tion and operation of the camral, the freshets, which occurred
periodically in the fall and spring, often filled the lock pits
and canal trunk with mud, dTBris, and sand bars, further delaying
the completion of the work,

The high rocky cliffs below Great Falls on the river side of
the canal were another source of increased construction costs. The
actual expenditures for excavating the canal trunk in this area
were considerably higher than the estimated costs, and the in-
stability of these banks gave rise to measures which added to these
costs.l3” The contractors proceeded with care so as to leave some
trees standing to give the banks greater stability, and the company
also directed that others be planted along the new walls to help
retain the earth.!

Contractors resorted to various expedients to aveid financial
losses, The responsible ones sought redress in petitions for the
payment of retained money and for increased allowances.l? When
forced to suspend operations due to lack of sufficient funds, con-
scientious contracters would request monetary advances offering
beonds as collateral security.l6 Their pleas often met with the
recommendations of the Chief Engineer and favorable action of the
board, although the board became increasinglg less receptive as
the company's financial condition worsened. !/ Other contractors
sought to avoid losses by slipshod or fraudulent construction, while
others absconded with their monthly payments on the estimates,

12, TFirst Annual Report (1824%), C & ©C Co,, in Proceedings of

the Stockholders, A, 54, Also see Holdsworth and Sherwood to Board of

Directors, Sept. 24, 1829, Ltrs. Recd., C & O Co.

13. McP, Brien to Board of Directors, Feb. 3, 1835, Ltrs.
Recd., C & O Co.

14. Proceedings of the President and Board of Directors, B,
309, Later, this practice of planting trees along the new walls
would be stopped.

15. Wright to Mercer, Feb. 21, 1830, Ltrs. Recd., C & O Co.

16. Proceedings of the President and Board of Directors, A, 297.

17. 1Ibid., B, 198.
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leaving both creditors and laborers unpaid.18 There were many cases
where contractors would even steal provisions and building materials
from other contractors on neighboring sections., This practice, which
was prevalent wherever there was suspended work, contributed to
growing suspicion and tension along the line of the canal.l9

One of the most critical problems with which the company had to
contend during the actual digging of the canal was the shortage of
labor. Because of the agricultural character of the Potomac Valley,
there were few laborers available to begin with. The harvest season
coincided with the best time for construction and made even fewer
workers available, It was difficult to attract great numbers of
laborers from other areas because of the unhealthy living conditions
in summer along the Potomac and the construction of other public
works in the East. As a result of these recruitment problems,
2,113 men were working on the line of the canal in June 1829 while
it was estimated that 6,000 were needed in order to complete the
canal in the time specified in the contracts.

To alleviate the scarcity of labor, the company considered the
employment of Virginia slaves for a limited period.22 Efforts to
work out this arrangement proved futile, and the company soon began
efforts to encourage the migration of workers from all parts of the
United States and from various countries in Europe, particularly
Great Britain, Germany, and the Netherlands.23 Advertisements were
placed in English and Irish newspapers, and agents were sent across
the Atlantic to recruit working men under a system of indentured

18. Van Slyke to Board of .Directors, July 21, 1830, Ltrs. Recd.,
C & 0 Co.

19. Millerd to Board of Directors, Nov. 11, 1829, Ltrs. Recd.,
C & O Co.

20. First Annual Report (1829), C & O Co., in Proceedings of the
Stockholders, A, 52. Also see Second Annual Report (1830), in ibid.,
pp. 84-85,

21, First Annual Report (1829), C & O Co., in Proceedings of the
Stockholders, A, 52,

22, Second Annual Report (1830), C & O Co., in Proceedings of the
Stockholders, A, 109-11.

23, Mercer to Cope, Nov,., 18, 1828, Ltrs, Sent, C & 0 Co,
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labor, much like the system that had flourished in the early colonial
period.

At the time, England was in the midst of a political and economic
crisis marked by widespread unemgloyment, rising inflation, and un-
rest among its working classes.2d Under these conditions, Irish, Welsh,
and English workers were receptive to the terms offered by the canal
agents. These terms, as outlined by President Mercer, were in part:
"meat three times a day, a plenty of bread and vegetable, with a
reasonable allowance of liquor and eight, ten or twelve dollars a
month for wages.'26

The experiment in using indentured servants proved to be expen-
sive and failed to solve the labor shortage in the long run. The
canal company found it difficult to enforce the agreements under
existing laws. There were numerous lawsuits over the rights of
the emigrants, and the local citizenry resented the influx of these
foreigners, a hatred engendered in part by strong nativist elements
in the valley.27 Nevertheless, the use of imported laborers succeeded
in momentarily stabilizing the rate of wages on the canal. The total
working force on the line rose from a low of about 1,800 in the summer
months to over 3,100 by November 1829,28

Another major obstacle encountered in the construction of the
canal resulted from the unexpected high cost of land. Many of the
local landholders insisted on holding out for the highest possible
prices, and others refused to sell their land under any conditions.
Condemnation efforts were resisted by calling for new hearings and
other delaying tactics. The landowners were often under the in-
fluence of the Baltimore and Ohio Railroad, the archrival of the
canal. The effect of all this was to obstruct the progress of
the canal and increase the costs of construction.

24. Proceedings of the President and Board of Directors, A, 153.

25. George Washington Ward, The Early Development of the
Chesapeake and Ohio Canal Project (Baltimore, 1899), pp. 90-91.

26, Mercer to Maury, Nov. 18, 1828, Ltrs. Sent, C & O Co.

27. Proceedings of the President and Board of Directors, A,
353-54.

28. 1Ibid.

29, First Annual Report (1829), C & O Co., in Proceedings of
the Stockholders, A, 42,
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Perhaps the greatest deterrent to the westward progress of the
canal after 1828 was the legal controversy between the camal company
and the Baltimore and Ohio Railroad over the right-of-way from
Point of Rocks to Harpers Ferry. The railrcad held ground-breaking
ceremonies in Baltimore on the same day as the canal in 1828, and
both companies were eager to exploit the trade potential of the
trans-Allegheny region. A series of court injunctions in 1828
prevented both the canal and the railroad from building beyond
the Point of Rocks through the narrow passes along the steep
banks of the Potomac River, thereby inhibiting the progress of
both works.

After slow and costly legal proceedings, the Court of Appeals
of Maryland in January 1832 reversed an earlier decision by the
Chancery Court of Amnapolis and confirmed the canal company in
its claim to the right of prior location,>! When it received the
official copy of the decisiom, the canal board ordered contracts
to be let on February 23, 1832, for the 12 miles between Point of
Rocks and Harpers Ferry.32 In August the directors reconsidered
their action and authorized the president to make contracts for the
2 miles immediately above Point of Rocks without the usual public
advertisement.>> These 2 miles included some of the marrowest of
the disputed passes, and the haste with which the board contracted
for these sections indicated an intent to exclude the railroad
from the Maryland side of the river.34

Despite the favorable court decision, the Baltimore and Ohio
Railroad continued to agitate against the canal company. The
Maryland legislature requested the canal company to consider joint
construction of the railroad and the camal from Point of Rocks to
Harpers Ferry. Despite its misgivings, the canal company (because
of its deteriorating financial condition) was mot in a position to
ignore this proposal. Im the final settlement, the railrcad

30. 1Ibid., p. 55.

31. Proceedings of the President and Board of Directors, C,
48. Also see Fourth Annual Report (1832), C & O Co., in Proceedings
of the Stockholders, 4, 200,

32. Proceedings of the President and Board of Directors, C,
48-49.

33. 1Ibid., pp. 52-533.

34, Mercer to Cruger and Purcell, Jan, 23, 1832, Ltrs. Sent,
C & O Co.
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company agreed to subscribe to 2,300 shares of canal comaany stock
in return for permission to construct its tracks from Point of Rocks
to Harpers Ferry, Thus, the canal company begrudgingly undertook
the actual construction of both works through the precipitous passes
at which they came together.35

As the result of a decision by the canal board to enlarge the
dimensions of the waterway inm the initial stages of comstruction, the
costs of construction were significantly raised. Not only did the
directors decide to adopt the maximum dimensions of the canal as
proposed by the United States Board of Engineers and Geddes and
Roberts, but they also enlarged upon these. At the first amnual
meeting of the Chesapeake and Ohio Canal Company in June 1829, the
determination of the board to deepen the canal trunk along the
line to 6 feet was confirmed by the following statement:

By this Board, it has been resolved, to extend
the breadth of the surface of the water, in this canal,
as far as Harpers Ferry, to 60 feet; its depth to 6,
and its breadth at bottom to 42 feet, giving 301 feet
for its cross section, and 58,862-2/9 cubic yards for
the contents of its prism for a mile in length, below
its water line.

The directors decided to adopt the larger dimensions because of
the increased advantages attainable at presumably little additional
cost. This greater size would favorably compare to the New York,
Pennsylvania, and Ohio canals which had average cross sections of
136 square feet and prisms of 26,595-5/9 cubic yards. It was
estimated that the increased prism dimensions would reduce water
resistance to the equivalent of unimpeded sea navigation. Much
of the masonry work, the most expensive part of the construction,
would be unaffected by the increase in size. On some sections, the
Georgetown level for example, it was thought that the larger dimen-
sions would pay for themselves through the greater quantity of
water power which would be available for sale to mill operators.

To these optimistic men, these advantages far outweighed the small
estimated cost increases, but time would show that their enthusiasm
to build a model structure would severely handicap the canal's pros-
pects for ulrimate success. S/

35. Proceedings of the Stockholders, A, 270-74,

36, First Annual Report (1829}, C & C Co,, in Proceedings of
the Stockholders, A, 40,

37. Second Annual Report (1830), C & O Co., in Proceedings of
the Stockholders, A, 86.
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Reports made early in 1830 on the progress of the comstruction
of the canal trunk show that completed sections of the canal did
vary from the dimensions proposed by the United States Board of
Engineers and Geddes and Roberts. For example, Charles F. Mercer,
the president of the canal company, later reported to the House
Committee on Roads and Canals that "as far as the first twenty
miles /beyond Georgetown/, its depth was extended from five to six
feet water, after the contracts had been formed for its construction;
and its levels had been adjusted to the depth first contemplated,'38
Other early changes in the canal dimensions noted by Mercer included
"the surface of its towpath, from nine to twelve; and its guard
banks, from five to eight feet, . . .39 However, as will be showm
later, even this 20-mile stretch of the canal was not uniformly
60 feet wide at the surface, 42 feet wide at the bottom, and 6 feet
deep.

The physical difficulties faced by the canal company in attempt-
ing to maintain any uniformity in the canal dimensions is revealed
in correspondence between President Mercer and Benjamin Wright,
the Chief Engineer, in February 1830, In reply to Mercer's letter
of February 2 asking for information relative to the plans of the
canal, Wright replied at length on February 2 and 3. Wright ob-
served that he was unable to give an exact plan with detailed
dimensions of the portion of the canal then under construction
as such questions could not "be answered to exact accuracy until
the Canal is finished in every part."” In explanation of this
statement, he continued:

The Canal of 60 feet surface, 42 feet bottom & 6
feet deep gives a cross section of 306 feet--This is
preserved wherever there is common excavation, or
embankment, on both sides:--and in many places this
Section is very greatly increased owing to local
formation of the ground:--Where there is a ledge of
Rock, which necessarily drives the Canal into the
River Potomac--it is a general direction and has &
will be gbserved to give the full bottom width--
and I do not believe there will be 400 yards
between the west side of Georgetown City and the
West end of the 84/th] Section where there is exca-
vation or embankment which will be less than 42 feet

38. House Report 414, pp. 29-30.

39, 1bid,
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in the bottom--neither do I believe there will be
100 yards in length (above Georgetown)} which will be
less than 290 feet in a cross section and not 1250
which will be tess than 300 feet exclusive of Locks
& Aqueducts.

You can readily concur that where Rocks are
blown to form the left side of the Canal it is
difficult & almost impossible to shape them so that
they will not have a little slope and that slope
varies according to the particular stratification
of the Rock . . . these changes are as various as
the fissures or peculiar formation of the Rock and
the application of powder varies them again.

The second annual report of the canal company which outlines
construction progress on the canal through May 31, 1830, stated that
the increased cost of the work dome between Georgetown and Point
of Rocks had been largely due to the increased general dimensions
of the waterway.?#! This report also observed that in regard to the
dimensions of the 5-mile level from the Little Falls feeder to
Georgetown

which the condition attached to the United States'
subsceription to the stocks of the Company,

required to be not less than sixty, generally exceeds
seventy; and for the greater part of that distance

is in depth more, and never less, than seven feetr, %

A survey by the United States Topographical Engineers in the
early summer of 1831 further described certain variatioms in the
general dimensions on the Georgetown level:

The width of the canal up to Frederick street
is forty-six feet, and its depth six; from this street
it gradually widens to eighty feet, and increases in
its depth to seven, which it maintains through the

40. Wright to Mercer, Feb. 2 and 3, 1830, Ltrs. Recd., C & O
Co.

41, Second Ammual Report (1830}, € & O Co., in Proceedings
of the Stockholders, A, 82-83,

42. 1Ibid.
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remaining part of this level up to Lock No. 5. . . .
The great dimensions of the canal heretofore stated,
terminate at this lock, beyond which the width at

the water surface is sixty feet, and the depth six.43

The third annual report of the canal company made in June 1831
announced that the 48-mile stretch of canal from Georgetown to Point
of Rocks was nearly completed. The report described the dimensions
as being generally 60 feet in width at the waterline, 42 feet in
width at the bottom, and 6 feet in depth. However, the directors
carefully pointed out that the camal had been reduced below the

general dimensions as given

. « » for less than a single mile altogether. . . .
It is, indeed, much more frequently enlarged than
reduced: it is never less than six feet deep; and
where its breadth as far as the four miles next above
Georgetown, is less than 80 feet, its depth is ex-
tended to 7 feet below the top--water line, forming
-a cross section throughout of about 420 feet below

water. 44

During November 1830, the canal was opened from Little Falls to
the Seneca feeder. This early opening of navigation on a section
of the canal appears to have been disrupted temporagily by the mid-
winter ice, but it was reopened on March 19, 1831.% During that
spring, final construction on the 5-mile Georgetown level below
Little Falls was hurriedly completed to the point that it was placed
in partial use to Georgetown, and by June a mail boat was making
daily trips as far as Seneca. The opening of official navigation
of the newly-opened section between Georgetown and Seneca was
announced by the president and directors on July 22, 1831.47

43, Report of Col, John J, Abert and Col. James Kearney of the

United States Topographical Engineers, upon an Examination of the
Chesapeake and Ohio Canal from Washington City to "'Point of Rocks"
(Washington, 1831), reprinted in House Report 414, pp. 9L, 93,
hereafter cited as Report of Abert and Kearney.

44, Third Annual Report (1831), C & O Co,, in Proceedings of
the Stockholders, A, 141,

45. 1Ibid., pp. 132-33,

46, Van Slyke to Mercer, Apr. 2, 1831, Ltrs. Recd., C & O Co.

47, Proceedings of the President and Board of Directors, B, 431,
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Shortly before the line of the canal between Seneca Falls and
Point of Rocks was finally completed, an examination of the canal
was made by Lieutenant Colonels John J. Abert and James Kearney of
the United States Board of Engineers at the request of the canal
board, On June 13, 1831, the two topographical engineers began
their inspection of this stretch of the canal, reporting favorably
on the quality of construction completed and describing the existing
conditions along the line of the waterway. The report issued by
these two men furnishes a glimpse of the problems encountered
in excavating the canal trunk as well as one of the most complete
analyses of the canal's embankments and external walling,%48

Of particular interest to Abert and Kearney were the canal
embankments and their inner lining and the external walling that
buttressed the canal trunk. They noted that the whole line of the
canal through Georgetown was revetted by a well-built stone wall,
At the upper end of the city, the embankment of the canal was
supported by a strong dry stone wall on its outside. As the wall
had recently shown some indication of yielding to the pressure of
the earth, strong buttresses had been erected to reinforce it.

The engineers observed that the bottom and embankment of the canal
"for a great distance in its line on each side of this wall, has
been carefully puddled."49

The walling on the four-mile distance from Lock No. 4 at the
upper end of Georgetown to Lock No. 5 near Little Falls also received
favorable comment from the two engineers. They commented that the
towpath side of the canal was

sustained by a heavy and high embankment, revetted

at its base by a substantial stone slope wall wherever
it is exposed to the action of the river, and the
interior slope of this embankment is lined throughout
nearly the whole of this distance by a stone wall,
rising from the bottom of the embankment, and resting
upon its slope. The opposite bank of the canal, over
which the road to the Little Falls passes, is sus~-
tained by a well constructed perpendicular wall wherever
the road is immediately adjacent to the canal; and
where it extends back a short distance, the bank is
generally revetted by a slope wall.?0

48. Report of Abert and Kearney, pp. 88-89,

49. 1Ibid., p. 91.
50. Ibid., p. 92.
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Despite the apparent security of this protection wall a series of
floods in the 1840s and 1850s would eventually force the canal
company to further strengthen these embankment walls.

Farther up the canal between Lock No. 14 and Lock No. 15, the
engineers found a 4-mile level where the embankment frequently
encroached on the river. 1In this area, the upper portion of which
is now commonly known as Widewater, the embankment was protected by
a slope wall of dry masonry which rose in places to 40 feet. The
engineers found that this wall was made unusually strong

not only to sustain the pressure to which it is
exposed, but also because it was the most convenient
and economical way of disposing of the vast quantities
of stone which had to be blasted out of the path of
the canal in its vicinity.5

Abert and Kearney found that where the embankment walls reached
such heights, special measures were taken to secure their foundatious.
Rows of plank piling were driven on the inside slopes, and the canal
trunk was filled with earth and secured by puddling. In places where
the canal widened into large ponds as in the Widewater area, the
inside of the embankment was also secured by plank piling and puddle
walls.

When the two engineers had completed their inspection of the line
of the canal then in operation, they set down some general conclusions.
Although they pointed out several places where slipshod work had been
performed, they were generally pleased with the quality of the
construction work. Concerning the dry walling, they summed up their
observations in the following words:

We were particularly struck with the extent and
excellence of this part of the work, and of the
judicious collection in places of the superfluous
stone, forming masses projecting into the river, and
aiding to turn its current from the walls,?3

51, Ibid., p. 95.

52, 1Ibid., pp. 95-96. Here in the Widewater area, the canal
engineers decided to use the old river channel instead of con-
structing the canal in the cliffs to the right which would have
involved much blasting and extra expenditure. For three~quarters
of a mile, the canal widens to an average of 500 feet with a maximum
depth of 40 feet.

53, Ibid., p. 97.
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Continuing their examination of the still unfinished portions
of the canal above the Seneca Aqueduct, the two engineers remained
impressed by the quality of the external walling. They noted that
"wherever the embankment touches upon the river, it is carefully
protected against its action by extenmsive and well constructed walls
of dry masanry."5A Along the precipitous cliffs which projected
into the river in many places above Seneca, they found that the
contractors had been forced to blast the camal waterway through the
heavy rock formations. In these areas, the contractors had no
cholce but to establish the embankment wall foundations in the
river itself,”?

One such wall that was nearing completion at the time of their
inspection was located on Section 66 just below Lock Neo. 26. Here
85=-foot-high red cliffs of Triassic sandstone projected into the
river several miles above White's Perry and constricted the canal
to a narrow ledge overlooking the Potomac. Earlier in February
1830, Herman Boye, the resident engineer of the 5th Residency on
the lst Division, had sent detailed instructions to Almon H,
Millerd, the contractor.6 These specific directions illustrate
the difficulties of constructing protective embankment walls in
the high cliff areas as well as the care which many of the resident
engineers took in spelling out the details of construction te the
contractors, These directions were as follows:

An embankment of stone to be raised from the
bottom of the river in the line of wall, having a

54, 1bid., p. 101.
55. 1Ibid.

56. Aside from scattered detailed imstructions such as these,
there is little other technical construction informatiom on the building
of walls that can be found in the Chesapeake and Chio Canal Company
records. Although the canal company drew up general specifications
for external walling (see section III, pp. 15-16}), the topographical
features of the land through which the waterway passed often dictated
modifications to the general guidelines. The study of the few
surviving contracts for sections reveals that in many cases specific
details concerning the construction of walling was left to the dis~
cretion of the resident engineers in consultation with the individual
contractors. The construction costs of walling are also difficult to
determine since the contracts for the sections generally lumped
together broad categories of materials to be used in excavation,
embankment, and external walling.
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slope of 1% to one both outward and inward. This
embankment should be about 6 ft. at surface. As it
approaches the surface of the water it should be
laid with as much care and compactness as may be
practicable--the longest stone to be laid in manner
of headers.

The space between this stone embankment and
the shore being well filled up, the slope wall will
commence, occupying about 3 ft. on the inner side
of the surface of this stone embankment, leaving
about 3 feet of the same on the outside as an abut-
ment to hold the foot of the slope wall, All the
first course in the slope wall should consist of
long headers with good beds & laid at right angles
with the line of the wall, and every course of
stone above the scubacks or first course should be
laid in the manner of headers and at right angles
with the line of the wall, being thus placed the
blows from ice and drift wood, instead of forcing
the stone out of the wall, will only drive it
more firmly against the embankment which this
wall is designed to protect. The embankment
next the wall should be well packed as the wall .
rises, and it would be well to form that part of
the embankment next the wall for about 1 foot in
thickness of the small stone which comes out of
the rock excavation; on this the wall will rest
more firmly and the bank be less liable to wash and
will settle more even., The slope of the wall
should be 1 to 1 and the stones should be laid
with their beds perpendicular (or at right angles)
to their faces.

It is desireable that where it is practicable
long headers should be placed on the bottom of
the river to commence with where the bottom is
rock & the depth of water renders it practicable.57

Abert and Kearney found mostly unfinished excavation and lock

construction in progress above Seneca. Nonetheless, they felt that,
with the exception of the Monocacy Aqueduct, the entire line of

57. "Directions for Slope Wall on Section 66," Ltrs. Sent,

Letter Book of the Resident Engineer of the 5th Residency of the
lst Division.
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the canal from Georgetown to Point of Rocks would be ready to be
watered by November 1831,98 Navigation on the short section of the
canal between the western edge of Georgetown and the basin at Rock
Creek was opened on September 19, 1831.59 oOn that date, the canal
board embarked on the packet boat C. F., Mercer and descended
through Locks Nos. 1, 2, 3, and 4 into the basin at Rock Creek

and landed at the pier. ‘

The final construction operations on the stretch of canal
between Seneca and Point of Rocks did not proceed as rapidly as
Abert and Kearney expected. 1In June 1832 the fourth annual report
stated that these remaining works had proceeded tardily because of
the controversy with the Baltimore and Ohio Railroad.®0 Work was
also hampered by an epidemic of Asian cholera which struck the
Potomac Valley at Harpers Ferry and rapidly spread east to Point
of Rocks, killing hundreds of workers and causing many of the sur-
vivors to flee.®l As a result, the canal was not completed to Point
of Rocks until June 1833,62

58. Report of Abert and Kearney, p. 102.

59, Proceedings of the President and Board of Directors, C, 4-5.

60, Fourth Annual Report (1832), C & O Co., in Proceedings of
the Stockholders, A, 199-206,

61. Rush to Board of Directors, Aug. 5, 1833, Ltrs. Recd.,
C & 0 Co.

62. Report of Captain Wm. G. McNeill on the Condition of the
Chesapeake and Ohio Canal (Boston, 1833), reprinted in House Report 4l4,
p. 141, The total quantity of excavation and embankment, with their
respective costs needed to form the trumk of the canal from the Rock
Creek Basin at Georgetown to the point of Rocks was as follows:

Average per yd. Common av.

Grubbing, - - - - - 12,892
1,893,666 cubic yds. common excavation 190,917 cts. 107%; o2
439,071 do hard pan 103,412 23 45 12 oo
75,472 do quarry rock, 23,761 31%% e,
398,524 do rock blasted, 295,996 74 21 67 700
571,121 do embank. from canal, 75,284 - e 13 745
962,729 do do not fr.canal, 185,749 - 19 25
97,092 do puddling, 25,107 - 25 TE?
215,701 perches of walling, from stone, 7
paid for as excavation 116,407 - perch 53 f%g

15,363 perches of walling,from stone,

not paid for as excavation 15,528 $1 01 1%3

Extras - - - - - 40,800

Total $1,085,853
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As work on the canal to Harpers Ferry was nearing completion, a
second official inspection of the canal was made by the United
States Board of Engineers in June 1833, Captain William Gibbs
McNeill surveyed the quality of construction of the culverts, aque-
ducts, dams, locks, and walling from Georgetown to Harpers Ferry.
He found that "for more than one-quarter of the whole distance,
an inner paving of stone effectually secures the towpath from
abrasion."®3 Because of the quality of the canal's embankments
and protection walls, he concluded that "few repairs, therefore,
will be requisite, and the enhanced cost attributable to the more
than ordinarily stable character of every part of the work, will
eventually result in a saving to the stockholders,"®%

McNeill also recommended a plan to strengthen the durability
of the towpath, a proposal that would be raised again in the 1870s.
He felt that the entire towpath surface should be paved with
a standard broken stone surface. 1In his opinion, where suitable
materials were available and could be economically transported,
some provision should be made for their deposit at convenient
locations to be used for the eventual paving operation. To under-
score his argument, McNeill reminded his readers that where his
proposal had been attempted, the cost per superficial yard for a
l1-foot thickness of stone was 12-1/2 cents when the stone was within
120 feet,65

Directing his attention to the works still imn progress above the

Point of Rocks, McNeill noted the difficulties of comstruction through

the narrow passes up to Harpers Ferry. He found that massive protec-
tive walls projected into the river for 10 of the 12 miles between
these two points. On this portion of the canal, he also observed
that increased care had been taken in paving the inner slope of the
_towing path for 7.9 miles, 60

By October 1, 1833, some 64 miles of the canal above the
Ceorgetown Basin to the head of the Harpers Ferry falls were

63. 1bid., pp. l44-45,

64, 1Ibid.

65, Ibid.

66, 1Ibid., p. 147. The purpose of these man-made walls was to
protect the canal embankments from the action of the water in this
flood-prone area.
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completed.67 Concerning the general dimensions of this completed
portion of the waterway, President Mercer reported the following to
the House Committee on Roads and Canals:

The canal, now in use, below the head of Harpers
Ferry falls, sixty-four miles in extent, has for its
cross section 306 square feet; its breadth at the water
surface being sixty feet, at bottom forty-two feet, and
its depth of water six feet., 1Its tow-path is twelve feet
wide at top, its guard or berm bank on the opposite
side, eight feet, and both are raised two feet above
the water, and of course eight feet above the bottom,
which gives to the inner slope of its banks a vrise of
one foot in one and a half, ., . .

At the same time, the .canal president emphasized that variations did
exist, stating:

The canal is reduced in breadth below these
dimensions, wherever much additiomnal expense would
have attended a close adherence to them, which was
the case for a few miles only. For a much greater
distance, where no extra cost attended it, its
breadth is enlarged beyond them, 69

This report reveals that the canal board chose to overlook the con-
struction cest increases caused by its own decision to enlarge the
proposed pre-construction dimensions at a time when it was appealing
for more public financial support.

67. Sixth Annual Report (1834), C & O Co., p. 4.

68. House Report 414, p, 20,

69. Ibid.
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V. CONSTRUCTION FROM HARPERS FERRY TO CUMBERLAND: 1833-1850

Following the successful termination of the controversy with
the Baltimore and Ohio Railroad, the directors quickly made prepara-
tions to resume construction of their waterway. It was now a two-
fold race, as the 5 years allowed by the charter for the construction
of the first 100 miles would expire in 1833 and the exhaustion of the
company's immediate financial resources was rapidly approaching.
Not only did the canal board let contracts for the 12-mile stretch
between Point of Rocks and Harpers Ferry, but on January 9, 1832,
it also solicited proposals for the canal all the way to Williamsport.l
However, the severe winter forced the board to suspend coperations
for all work above Harpers Ferry, and later, on March 14 and June
2, canal officials let enough of the line above Harpers Ferry to
complete, with slackwater navigation in the pools behind Dams No. 4
and No. 5, the 100 miles required by the charter.? While the
company asserted that it had sufficient funds to complete the con-
tracts, the approaching financial difficulties were manifested by
the revival of the proposal to substitute slackwater for canal
navigation and other suggestions for economy measures.

The renewal of construction above Harpers Ferry brought a re- J
newal of earlier grievances, Land acquisition costs remained high 1
as the property owners along the line of the canal continued to
resist the efforts of the company to purchase land for its right-
of-way. Heavy spring freshets often wrecked half-finished sections
of the canal trunk and made extensive repairs necessary while con-
struction was still in progress. The lack of good building stone
in the region above Harpers Ferry led to logistical problems and
higher construction costs because the needed building material often
had to be transported over land or water for great distances.> At
times, the canal company was unable to pay the contractors for
several months, and many of the contractors, lacking money, pro-
visions, and credit, were forced into bankruptcy.4 When the

1. Fourth Annual Report (1832), C & O Co., in Proceedings of
the Stockholders, A, 204-7.

2. Sanderlin, Great National Project, p. 90.

3. Purcell to Board of Directors, May 26, 1835, Ltrs. Recd.,
C & 0 Co.

4, Sixth Annual Report (1834), C & O Co., p. 4.
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contracts were reassigned, they were let at higher prices because of
the inflationary economy of the 1830s that was driving the cost of
labor and building materials up by as much as 40 percent in some
years.5 Because of the rapidly rising costs of construction, many
contractors began to demand monetary advances as a condition of
signing building contracts, thereby putting added pressure on the
insecure financial position of the company. Finally, the in-
stability of the labor force and the numerous physical construction
difficulties posed by the terrain above Harpers Ferry had the
effect of hampering the westward progress of the canal,’

The insecure financial position of the canal company forced the
directors to make a number of difficult decisions to expedite the
construction work above Harpers Ferry. In late 1832 unsuccessful
attempts were made to secure loans from Eastern banks.® Appeals to
Congress and the Virginia state legislature for aid were also re-
jected, but the State of Maryland agreed to subscribe to an addi-
tional $125,000 of canal company stock in March 1834.°

At the end of 1834, however, the canal company treasury was again
depleted. By this time, the engineers had revised their estimates of
construction costs. According to their revised figures, an addi-
tional $2,000,000 would be required to complete the canal to
Cumberland, making the total cost for the eastern section in ex-~
cess of $6,500,000.lO In this situation, the State of Maryland
again came to the aid of the virtually bamkrupt canal compan{ by
authorizing a $2,000,000 loan to the canal company in 1835.11 When

5. '"Report to the Maryland Legislature, February 5, 1838,"
reprinted in Tenth Annual Report (1838), C & O Co., p. 25,

6. Fisk to Board of Directors, Mar. 30, 1840, Ltrs. Recd.,
C'& O Co.

7. Sanderlin, Great Nationmal Project, pp. 115-16.

8, Proceedings of the President and Board of Directors, C, 174,
240,

9. Report to the Stockholders on the Completion of the Canal,
p. 336.

10. Journal of the Internal Improvement Convention (Baltimore,
1835), pp. 3-7.

11. Proceedings of the President and Board of Directors, D, 265.
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this sum failed to be sufficient, an additional appropriation of
$3,000,000 was authorized the following year to purchase stock in
the canal company, thus making the State of Maryland the majority
stockholder in the company.12 Although these appropriations breathed
new life into the operation, the latter sum was in the form of state
government bonds which proved difficult to negotiate, especially
after a major economic depression hit the country in 1837. The
credit of the State of Maryland was undermined by 1839, and few
were willing to purchase the state bonds. When they were finally
negotiated with banks in Baltimore, Washington, New York, and
London in late 1839, it was at a depreciated value, the total loss
to the company from the transactions amounting to more than
$1,000,000.13 Needless to say, work along the line of the canal
proceeded at an irregular pace into the early 1840s, reflecting

the financial fluctuations of the canal company.

The construction of the canal was further hampered by the
instability of the labor force. The laborers on the line of the
canal were predominantly Irish, and at times drunkenness, disorders,
and open warfare among different factions of the emigrants disrupted
the progress of construction. Several encounters took place in
January 1834 between the Corkonians, who were working near Dam No.
5, and the Longfords, or Fardowners, from the vicinity of Dam No, 4.
After a preliminary skirmish above Williamsport in which several were
killed, the two factions met on a hilltop near Dam No. 5 several
days later in a pitched battle in which a number of workers were
killed and wounded. The local militia was called out to suppress
the disturbances until several companies of United States troops
arrived from Fort McHenry.14

Recurring strikes and clashes among workers continued to mar
the construction of the canal above Dam No. 5 for several years.
Much of the unrest was caused by the generally unsatisfactory living
facilities set up for the laborers., Their working conditions were
difficult and often dangerous, and their discontent was compounded
by the inability of the canal company to meet its payroll at times
because of its financial difficulties. This led to strikes and
further rioting until the canal board took effective steps to curb
the violence and remove the troublemakers., After a number of

12, FEighth Annual Report (1836), C & O Co., p. 6.

13. Thirteenth Annual Report (1841), C & O Co., p. 27,

14. Purcell to Board of Directors, Jan, 29, 1834, Ltrs. Recd.,
C & 0 Co.
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disturbances near the Paw Paw Tumnnel in July and August 1838, the
company suspended work along some sections of the canal and ordered
the dismissal and blacklisting of disorderly petsons.l5 Although
isolated incidents continued to occur, these forceful measures,
together with the use of strikebreakers, appear to have been
effective in restoring order,

In addition to these labor difficulties, periodic epidemics
would strike the Potomac Valley, further hindering progress along
the canal. One of the most severe epidemics occurred in September
1832 when Asiatic cholera virtually swept along the entire line of
construction. The epidemic moved southward from Montreal and hit
the workers near Harpers Ferry and quickly spread east to Point of
Rocks., 1In spite of the establishment of field hospitals and other
emergency measures designed to care for the sick, the epidemic
gradually moved up the valley to the west of Harpers Ferry. A
heavy toll of lives was taken in the vicinities of Shepherdstown,
Sharpsbur%? and Williamsport, and many of the survivors panicked
and fled. As a result, work was suspended on many parts of .the
canal, and, when work resumed in the spring of 1833, the cost of
labor and building materials rose shacply because of the general
inflation of the period.18 In subsequent vears, less serious out-
breaks of sickness occurred along the lime of construction, as in
the summer of 1833 near Williamsport, creating fear among the
workers and causing the suspension of operations for a time,l?

With the continuing financial support of the State of Maryland,
construction proceeded slowly. By June 1834, the section of the
waterway from Harpers Ferry to Dam No. 4 below Williamsport was
completed and opened to trade.?0 At this point the canal had been
completed for 86 miles. Boats using the Big Slackwater pool backed
up by Dam No. 4 could now reach Williamsport, 2l

15, Fisk to Board of Directors, July 3, 1838, Ltrs. Recd.,
C & O Co.

16. Proceedings of the President and Board of Directors, F, 405.

17, Sanderlin, Great National Project, pp. 93-97.

18, Sixth Annual Report (1834), C & O Co., pp. 3-5.

19, Purcell to Beoard of Directors, August 1, 1833, Ltrs. Recd.,
C & O Co.

20, Sixth Annual Report (1834), C & O Co., p. 4.

21, Seventh Annual Report (1835}, C & O Co., p. 4.
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In the early part of April 1835 the portion of the waterway
between Dams No. 4 and No. 5, 8 miles above Williamsport, was
finished.22 The dimensions of the waterway from Harpers Ferry to
Dam No. 5 were narrower than the 64-mile stretch of canal east of
Harpers Ferry, According to the seventh annual report of the canal
company, the dimensions of the newly-opened sections were 'reduced to
50 | feet at the surface of the water| in width, and 6 in depth, and
will retain the same proportions to Cumberland."23 While this reduc-
tion can be interpreted as an economy measure, the decision was also
in keeping with the projected general dimensions for the canal above
Harpers Ferry recommended by the board of directors in 1828,24

Due to the rugged terrain and costly work involved in excavating
difficult sections above Harpers Ferry, the canal board was forced to
reconsider its original plan for a continuous, independent canal. The
impounded waters behind Dams No. 4 and No, 5 offered the directors a
chance to substitute slackwater navigation for continuous line navi-
gation as an economy measure,2> TFor a distance of nearly 3-1/2 miles
immediately above Dam No. 4, there was an impoundment in the Potomac
River which was used to supply water for that portion of the canal
between the Government Dam at Harpers Ferry and the Guard Lock above
Dam No. 4. For most of this distance, the river, 10 to 15 feet in
depth, washed the base of 100-foot vertical bluffs, known as Galloway's
Cliffs, The construction of an artificial waterway through this terrain
would be very costly, Even the estimated cost of a towpath was not less
than $30,000.26 1In the interests of economy, General Bernard of the
United States Board of Internal Improvements had earlier recommended
the use of the natural bed of the river here for navigation with a tow-
path along its precipitous cliffs, and the canal board accepted his
recommendation in 1834, , ‘

The following specification for such a towpath (Sections Nos. 157-
165) was prepared by either Thomas F. Purcell or Charles B, Fisk: ‘

The towing path shall not be less than twelve feet wide
on the top and shall raise [sic] at least 8 feet above the
top of the dam when finished, that is now being built by
Joseph Hollman below said Section 157; it shall be level on

22, 1Ibid.
23, 1Ibid.

24. Proceedings of the President and Board of Directors, A, 80,

25, Mercer to Purcell, May 7, 1832, Ltrs. Sent, C & O Co.

26, Seventh Annual Report (1835), C & O Co., pp. 8-9.
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the top if required, but shall never in any case vary

more from a level than two feet in a hundred of its length,

& its greatest elevation above the surface of the water shall
never exceed twelve feet,

In forming the embankment along the shore the filling
behind the wall shall in all cases extend back to the face
of the hill, so that no vacant space shall be left between
the towpath and the hill, even though the breadth on the
top may thus exceed 12 feet first specified. The entire
length of the towing path shall be faced with a stone wall
in the following manner. All that part of the towpath from
the Guard Lock on the Section 157 up to the rocky cliff
known as ''Galloway Mills Cliff" shall be protected with a
pavement or slope wall, at least one foot thick and the
entire height of the bank. The remainder of the distance
to be faced & protected by a slope, or vertical wall, as
the Engineer may prefer. The vertical walls when built
shall be three & a half feet thick at the top, & batter 3
inches for every foot of the height; the slope wall when
built, shall be three [feet] thick at the bottom, & two feet
at the top, & slope at an angle of forty five degrees: the
foot of every wall shall be so placed as to be at least six
feet below the top of the aforesaid dam building by Joseph
Holleman and shall rest on a rock foundation. The filling
behind the walls shall be of small stone and sprawls; and
in no case shall clay or other earth be put next to the
wall, The top of the horse path shall be made smooth & even,
& no large stone shall appear on its surface.

Whenever in the opinion of the Engineer having charge of
the work it is advisable, stone culverts, or bridges of stone
& wooden as to him seems best, shall be erected of such
dimensions as he shall direct: & back drains or ditches cut
communicating with said culverts was to pass under the path
the water that may flow from the adjacent hills, And it is
hereby directed that the towpath shall be so fashioned that
the curvature shall never exceed that formed by [illegible]
of two hundred feet. The grubbing and clearing shall extend
to the distance of twenty feet above the upper side of the
path & below the same so that no trees, stumps, roots, or
rocks, shall remain in any part of the river within two hundred
feet of the face of this path, with less than six feet of
water on them at the lowest stage of the water.

An no tree or stump obtained from the grubbing shall be
cast into the river,

The resident Engineer shall direct the manner in which the
work is to be performed and decide all questions arising under
this specification & the monthly estimates shall be graded by
him so as to commensurate with the relative value of the parts
of the work done & to be done.2’

27. Specification for Sections Nos. 157-165 (Drawings and Other
Records Concerning Construction). Also see Proceedings of the
President and Board of Directors, E, 4.
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Similar difficulties were encountered in the construction of the
canal for a distance of about 1 mile behind Dam No. 5. Here 100-foot
bluffs of limestone, known as Charles' Cliffs, overhung the river, which
was 20 feet in depth at their base. Before slackwater navigation
was considered for this section of the canal, Geddes and Roberts
estimated the cost of 1 mile of construction at this point to be
$65,941.75.28 Thus, the cost of a continuous line of canal from the
dam to the upper end of Charles' Cliffs would cost nearly $100,000
if the company included the increased costs due to inflation in the
final estimate. On June 16, 1835, Charles B. Fisk, the Chief
Engineer, issued a report recommending that an artificial waterway be
cut through these cliffs, but Thomas F. Purcell, the resident engineer
for this division, effectively pressed for slackwater navigation
in a letter to the canal board, which adopted the latter view, 29

In using the river's impoundment for navigation behind both dams,
the canal boats were locked out of the canal into the slackwater. This
took care of the boats, but provision had to be made for the mules that
towed them. They could be taken aboard, but this would have left the
boats without controlled power. The canal boats were not equipped for
independent river navigation and were forced to use oars since the
water was too deep for the use of poles. For a time, the canal com-
pany studied a remedial course of action by considering proposals
for steam navigation on the impounded waters.30 After receiving many
complaints that navigation in the slackwater areas was causing delays
and danger to the boats, the canal board decided to construct towpaths
along the base of the cliffs behind both dams to provide the boats with
mule-power in the impounded waters.

28, Seventh Annual Report (1835), C & O Co., p. 9.

29. Purcell to Board of Directors, Sept. 17, 1835, Ltrs. Recd., C & O
Co. Also see Proceedings of the President and Board of Directors, D, 442-43,

30. Seventh Annual Report (1835), C & O Co., pp. 8-10.

31. 1Ibid. For a more in-depth study of the slackwater towpath behind
Dam No. 4, see John F. Luzader, "Historic Structures Survey: Towpath, Parts
I and II," Part II, 1963. No comparable information on the specifications
for the towpath behind Dam No. 5 could be found after a thorough search of
the C & O Canal Company records at the National Archives. The bare-ledged
towpath around the rocky point at Charles' Cliffs above Dam No. 5 has been
considerably altered since 1969 to serve as a maintenance road, This action
has changed the historical appearance of the area, and similar activities
in the future should be prohibited. This altering of the historical scene
behind Dam No. 5 is documented by two photographs on page 64 of the Towpath
Guide to the C & O Canal, Section 3, by Thomas F. Hahn. One photo shows
the historical appearance of Charles' Cliffs before 1969 while the other
shows the present appearance of the same area.
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Upon receipt of the first installment of the $2,000,000 loan from
the State of Maryland in April 1835, the canal company ordered the
route from Dam No. 5 to _the Cacapon River, a distance of 27% miles,
be put under contract,3? Before the contracts were let, Charles B,
Fisk, the chief Engineer, reviewed the survey of the location of
the line made in 1834 by Alfred Cruger who had estimated that the
construction of this portion of the camal would cost $663,676.

Fisk revised this estimate upward to $1,022,534 in a report submitted
on June 16, 1835, and in June 1838 another revision raised the cost
to about four times the original estimate: $2,427,497.33

The ninth annual report of the canal company issued in June
1837 indicated that the increased funding from the State of Maryland
was not only a spur to construction but also to the improvement of
the line of the canal from Georgetown to Dam No. 5, as well as the
portion under contract to the Cacapon River. They were pleased to
find "that the embankments are acquiring strength and solidity,
which secures the canal from the hazard of future breaches, and
the consequent interruption of its trade.'3% The board also found
that "the inner slope of the towpath has been covered with broken
stone to a considerable extent,'" and they "deemed it advisable to
proceed gradually with this improvement on the whole line where it
may be necessary."32 According to their report, experience had
proven that this pavement of the inmer towpath slopes was more
protective and less costly than other measures that had been
attempted to strengthen the canal embankments. This work was to
be performed by laborers in the service of the company under the
direction of the superintendents on each division at times when
they could not be more profitably employed.36

As a result of the increased funding by the State of Maryland,
other improvements were made on the line of the canal in 1836 and
1837. After a number of accidents had occurred on the high walls
and dangerous passes below Great Falls, the canal board directed
that a strong post-and-rail fence be erected on the river side of

32. Washington to Treasurer of the Western Shore, June 4, 1835,
Ltrs., Sent, C & O Co.

33. Eighth Annual Report (1836), C & O Co., pp. 3-4.

34, Ninth Annual Report (1837), C & O Co., p. 3.

35. 1bid.
36. 1bid.
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the towpath at all unsafe points.37 As part of a final settlement
to the long-standing controversy between the Baltimore and Ohio
Railroad and the canal company, the railroad agreed on June 1836
to pay for the erection of a post-and-rail fence on the river

side of the towpath wherever the canal and railroad were side

by side between Point of Rocks and Harpers Ferry.38

The canal board also directed its attention to strengthening
the canal embankments to prevent breaches. Until 1836 one of the
chief interruptions to navigation had resulted from the practice
of constructing the canal trunk too near the banks of the river
through alluvial bottoms where sand or clay had been gradually
deposited by the action of the water. This practice had resulted
from the effort to keep land acquisition costs down by
locating the trunk near the river. However, the directors found
that in many instances the increased expense from stopping leaks,
repairing breaches, and building protection walls and vripraps
along the shore to prevent the earth slides common on these
alluvial banks was about double the sum saved in the condemna-
tion of the land.3?

After their examination of the canal, the board of directors
began policies to correct these faults. The angle of the embank-
ment slopes was changed from 1%:1 to 2:1 in the sections then under
contract above Dam No. 5, thereby giving greater breadth to the
foundations, more security to the protective walling, and more
resistance to abrasion. Puddle ditches were also carried through
the center of the embankment longitudinally and were sunk some
depth below the natural surface. The embankment was deposited
on top of this in layers of 6 inches at a time over which carts
were to be driven for compacting the material. Under this new
plan, the directors optimistically announced that the embankment
would be as firm as it would have been on the old plan after having
settled for several years.40

Following a period of intermittent construction, the canal
between Dams No., 5 and No. 6, 10 miles above Hancock at the

37. 1Ibid., p. 4.
38. 1Ibid.
39, 1bid., pp. 7-8.

40. Ibid.
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Cacapon River, was watered in April 1839.%1  Now the canal company
looked forward to the completion of the last 50 miles of construction
to Cumberland, Howewver, the canal engineers were soon forced to

deal with the problem of lime sinks, one of the most ¢ritical
problems to face the canal company in its years of comstruction

above Harpers Ferry.

The Great Valley, known in Virginia as the Shenandeah and in
Maryland and Pemnsylvania as the Cumberland, is in reality a series
of folds averaging 500 feet above sea level. This is the limestone
area for which the Potomac Valley has long been known. Large lime-
stone formations dominate its natural terrain, and the region abounds
with underground caverns and sinkholes which have often caused the
bottom of the canal trunk to give way.

Some of the areas along the line of the canal where these
troublesome limestone formations are found are near Shepherdstown,
the Two Locks area above Dam Yo, 4, the Four Locks area on
Praether's Neck, the Big Pool area above Fort Frederick,
and the Roundtop Hill area near Dam No. 6.%43 The canal engineers
were cognizant of the problems incident to these limestone regions,
but they were confident that their experience would prevent structural
accidents, In the seventh annual report issued in June 1835 the
canal directors had optimistically stated:

It is well known that time is required to give

solidity to embankments, and to detect the leaks from
fissures and sinks incident to a limestone region, being
the character of that through which the works pass of
recent construction, The experience of our engineers
and contracters in practical comnstruction, it is con-
fidently believed, will, in the further prosecution of
the work, ensure it against those accidents which have
heretofore occurred on this and other canals.%%

41, Fisk to Board of Directors, May 23, 1840, Ltrs., Recd.,
C & 0 Co.

42, U. S., Congress, House, Committee on Public Lands, Chesapeake

and Ohio Canal Report, H, Doc., 687, 8lst Cong., 2d sess., 1950,
pp. 9-10, hereafter cited as House Document 637.

43, For more information on the location of limestone formations
along the canal, see the € & O Canal Natural History Base Map by John
R. Miele, 1963,

44, Seventh Annual Report (1835), C & O Co., p., 6.
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This optimism proved to be premature as correspondence received by
the president and directors from 1834 to 1836 indicates numerous
reports of recurring breaches in the lime sink area between
Shepherdstown and the Cacapon River,45

As construction progressed up the Potomac Valley, there appear
to have been some precautionary measures taken against lime sinks.
The Big Pool area near Fort Frederick was such an example. Big
Pool had been built as the result of the engineers' decision to
utilize the natural contour of the land rather than excavate a
trunk through a low piece of swampy ground. Extending for nearly
2 miles in length above Lock No. 50, Big Pool had an average width
of about 700 feet. 1In the report of the General Committee of
Stockholders made in August 1839, the lime sink problem and pre-
cautionary measures taken to deal with them in the Big Pool area
were discussed:

From lock No. 50, for a distance of one and half
miles to McCoy's ferry, the canal pases over a limestone
country at an elevation of 47 feet above the low water
surface of the river., The various difficulties which
usually belong to this character of country were antici-
pated and guarded against, so that although sinks are
met with even in the middle of the deep cut across
Prather's neck, they have not been of sufficient moment
to require the water to be drawn off the level; or the
navigation to be suspended.

About midway of this level is a masonry waste
weir; and at the upper end of it at the point of
junction between the limestone below, and the slate
which is now reached, is a stop gate to be used
should any serious leak appear through the lime-
stone sinks.%46

By means of these stop gateé, the level of the canal could be lowered
above or below the pool should a leak occur.

Despite precautions such as these, breaches in the limestone
country continued to interrupt navigation on the canal. In November

45, Purcell to Board of Directors, Apr. 25, 1834, and Rodgers
to Board of Directors, Sept. 6, 1836, Ltrs. Recd., C & O Co.

46, Report of the General Committee of the Stockholders of
the Chesapeake and Ohio Canal Company (Washingtonm, 1839), p. 8.
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1839, Superintendent George W. Rodgers reported that four breaches
had occurred in the canal mear Lock No. 37 that month. Stating that
the canal could no longer deal with the lime sink problem in a
superficial manner, he wrote:

The damage is about ome half it was_before and

would require 5 or 6 days to putt /sic/ it up in the
usual manner of repairing Breaches which shew the
same appearance this does at this time and did every
time it gave way. From the nature of the country for
mote than a mile in extent I have no confidence in
repairing it again unless the bottom of Canal and
berm bank is removed for a considerable distance and
made a new. There were a number of 1ime sinks in
the vicinity of the Breach which no doubt has made
the canal bottom hollow though we cannot discover
anything unusual after a Breach has taken place,
There is a sink in a field {say) 200 ft. from the
berm bank which has taken place within the last

two months., There is also a small stream of water
which sinks and passes under the canal. If we
remove the bottom and berm bank as it now proves
must be done will require three weeks which will
stop the navigation for this season, %/

After a thorough examination of the lime sink problems near Lock
No. 37, Chief Engineer Fisk made a comprehemnsive report to the
canal board on December 6, 1839. In his opinion, the canal in
this area could never be regarded as secure against breaches until
extensive and costly repairs were undertaken, Fisk described
the nature of the lime sinks, their effects on the canal operations,
and the repair work needed to remedy the problem:

These breaks have all evidently been occasioned
by limestone sinks which exhibit themselves by a
falling dowm of the bottom of the Canal into lime-
stone caverns that are lower than, and extend out
under the bed of the river:--in consequence of which
the water from the Canal is at first conducted down
below canal bottom perhaps twenty or thirty feet
and thence out along under the bed of the river to

47. Rodgers to Board of Directors, Nov. 1, 1839, Ltrs. Recd.,
C & 0 Co.
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some weak point where it bursts up and rises through

openings that have the appearance of large insular walls.

These sink openings in the bed of the river are now to
be seen opposite to the breach.

The falling in of the bottom of the Canal in this
way in limestone countries, very often does not happen
for several years after the first filling of a Canal
with water, as earth will frequently sustain itself
for a long time over large openings, tho' at the same
time gradually giving way but when once broken through
and a large opening in the bed of the river has in
consequence been formed as an outlet for the water,
it becomes a matter of great difficulty to make the
Canal permanent. . . .

It has been a matter of surprise to me that our
Canal thus far has suffered so little from limesinks,
We may yet however have much trouble from this source
near and above the breach at Lock No. 37. For about
a mile, there is scarcely a hundred feet in length
of the Canal in which there are not several small
lime sink holes in the bottom of the Camnal and up
along the slopes of the banks. These have long re-
quired close watching. They are fitted up from time
to time but almost invariably the effect is to cause
other holes close by.

Sooner or later, to make the mile of Canal secure
above Lock No. 37 will require not less than $10,000.
There are other parts of the Canal where similar
difficulties are to be feared.

If the plan of repair now adopted should not
answer the purpose I should advise planking over
the breach. But I am rather of opinion that this
particular place will stand hereafter. Mr. Rodgers
is now putting in a new berm bank which will add
very much to the security of the work. This was
not done in making the former repairs, as Mr. Rodgers
had not on previous occasions found such a course
to be necessary.48

48, Fisk to Board of Directors, Dec. 6, 1839, Ltrs. Recd.,
C & O Co.




The canal board accepted Fisk's recommendation to continue the
new berm bank several hundred feet on both ends of the lock. When
navigation was suspended for the winter, the area was to be closely
examined, and, where there were problem points in the bottom of the
trunk, excavation work was to be carried out along the berm side
and a more permanent watertight bank was to be built. Parts of
the bottom were also newly excavated and filled up with watertight
materials that were connected with the new berm bank.%9

On the same day that Fisk made his report on the lime sink
problems near Lock No. 37, he also recommended measures to remedy
similar cases on Sections Nos, 208 and 229-230, Section No. 208 just

above Praether's Neck had been left partially unfinished for the purpose of

enabling the company to do what it found to be necessary to stabilize
the section once it was watered. Earlier a wooden trunk had been
recommended as a remedy for the lime sink problem on this section,
but Fisk now proposed that a new berm bank similar to that near

Lock No. 37 be built, On Sections Nos, 229-230 above Big Pool, the
Chief Engineer recommended that a puddle ditch be cut down to the
rock for a distance of 500 feet and that the defective building
materials previously used be removed. Part of the ditch had alread
been dug on these sections, and Fisk suggested that it be finished. 0

After approving Fisk's proposals to deal with the lime sinks,
the canal board ordered that proposals be received for the work.
On January 22, 1840, contracts were let for the repair work.Ool
Although the repair work had originally been estimated by Fisk not
to exceed $10,000, the work accomplished on these sections during
the winter of 1839-40 cost the company $45,000.52 When the work
was completed in July 1840 on the sections near Lock No. 37, it was
reported that the lime sink problem in that area was settled.
According to the report, these sections had "received a thorough
and expensive repair by the formation, for the bed of the canmal,
of a complete trough of water tight material, which has thus far
proved entirely effectual.” The repairs on Sections Nos. 208 and 229-
230 were completed in mid-August, and Fisk indicated that he was
satisfied that these repairs would be sufficient,?3

49. Ibid.
50. Ibid.

51. Proceedings of the President and Board of Directors, F, 151.

52. Proceedings of the Stockholders, B, 362-64,

53. 1Ibid. The repairs did not prove to bebsufficient, because
the canal company annual reports for subsequent years mention similar

recurring problems that remained unsolved.

52
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Following the subscription of the State of Maryland to $3,000,000
worth of stock in the canal company in 1836, the board of directors
made the necessary arrangements to place the line of the canal for
the 50 miles between the Cacapon River and Cumberland under comntract.
As soon as revised estimates could be prepared by the engineers and
the problem of obtaining sufficient laborers was assured, the
directors contracted the heaviest sections and masonry between
those two points. This was done to ensure that the heavier sections
would be completed in time for their connection with the lighter
sections.

After several years of construction in the rugged country above
the Cacapon, Chief Engineer Fisk issued a report on January 22,
1839, concerning revised estimates. The estimated cost for the
completion of this 50-mile stretch to Cumberland was increased 71
percent over the prices estimated in January 1836, to a total of
$4,440,657.55 Most of the higher costs were attributed to the in-
creasing costs of labor, the transportation of good building materials
to this isolated region, and the physical difficulties of cutting
through the rugged terrain. As a result of these rapidly rising
prices, many contractors abandoned their sections. When the con-
tracts were relet, the new contractors often insisted on agreements
that included advance payments of 30 percent in addition to pro-
visions to cover the rate of annual inflation.Jd’

The physical difficulties in constructing the canal through
the rugged terrain in the upper Potomac Valley increasingly became
a prime reason for higher construction expenditures. The canal above
Dam No. 6 passed through the Appalachian region, and in Maryland
alone there were 15 separate ridges in this massive mountain barrier.
The ridges range upward from 1,600 feet, and include North Mountain,
Round Top, Tonoloway Mountain, Sideling Hill, Four Hill, Green Ridge,
Polish, Warrior, and Evitts mountains. The region is basically
sandstone and slate in composition. Steep cliffs often rising to

54. Proceedings of the President and Board of Directors, D, 342,
Sections costing from $17,500 to $40,000 were called "heavy sectioms,"
and those costing upwards of $40,000 were called "very heavy sections."

55. Fisk to Board of Directors, Jan. 22, 1839, Ltrs. Recd.,
C & O Co.

56. Tenth Annual Report (1838), C & 0 Co., p. 25.

57. Fisk to Board of Directors, Jan. 22, 1839, Ltrs. Recd.,
C & 0 Co.
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more than 100 feet above the river and short, precipitous streams
dominated the landscape and made excavation work particularly difficult.?8

The adoption of the plan to cut through these rocky cliffs proved
to be costly both in terms of finances and time consumed. Strong
protection walls were required in this region, and heavy blasting
was often needed to excavate the canal trunk., An example of some
of these difficulties was the area immediately above Dam No. 6.
Construction work in progress in this area was described in the
report of the General Committee of Stockholders issued on August 5,
1839, in the following terms:

_  For a distance of 2 miles above this aqueduct
/Sideling Hill Creek/ are very heavy sections of em-
bankment and rock excavation, These in common with
all the work extending 8 miles above Dam No. 6 are
far advanced towards completion. Along these two miles
upwards of 200,000 cubic yards of embankment have been
and will be hauled from the Virginia side of the river,
which is brought over by bridges temporarily constructed
of boats. This heavy embankment, much of which has a
width of 70 feet at the base, is constructed in the pool
formed by the dam below, which has a depth of from 10
to 15 feet, and it is raised 26 feet above the sur-
face of the pool. /Dam No. 6/

There are heavy embankments requiring protection
against the river,_ along one half of this five mile
level, /Lock 57-58/ and heavy rock hillside excavation.
The work in general is well advanced, and in part
completed.59

The report went on to describe the physical difficulties in ex-
cavating the deep cuts on both sides of the Paw Paw Tunnel. Here the
material through which the excavation was made consisted of blue slate
in elliptical strata with a very slight admixture of earth. Con-
cerning the lower or eastern entrance of the tunmnel, the report
stated that it was "2,400 feet in length, containing 100,000 cubic
yards of rock excavation. At the deepest point, which is at the
opening of the tunnel, the cutting will be 79 feet in depth through
a slate rock,"60

58. House Document 687, pp. 10-11,

59, Report of the General Committee, p. 13. In addition, a
"General Plan for Rock Dikes across Ravines to ecatch wash & c¢'" was
drawn up by Principal Assistant Engineer Ellwood Morris on April 23,
1840, A copy of this plan may be seen as Appendix F,

60. Tbid., p. 15.
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The deep cut at the upper or western end of the tunmnel also
created physical difficulties in construction. The cut, about three-
quarters of a mile in length, conducted the canal from the tunnel to
the valley at an elevation of 45 feet above the river. By building
this cut across a bend of the river, | mile of distance was saved.
This, added to the 5 miles saved by the construction of the tunnel,
was a substantial savings to the company. However, the plan of
operations did not go as smoothly as at first predicted. According
to the report, the excavation of the cut was continually hampered
with problems:

This deep cut at Mitchell's neck, was placed
under contract two years since, and after but compara-
tively a small portion of the work was accomplished,
was abandoned by the contractor. It has been recently
relet, and the work is again in progress. From the
peculiar difficulties which are presented at this
place, this section, in relation to the time required
for its completion, is one of the heaviest, if not
the very heaviest, which remains to be completed
below Cumberland. The deepest cutting is 40 feet,
and a large part of the excavation will be slate
work., 61l

The construction of the canal trunk proceeded slowly westward
toward Cumberland in the early 1840s, On May 1, 1840, a labor force
of 1,902 were working on the line of the canal, but by July there
were estimated to be only 1,500, At the same time, Fisk estimated
that if a force of 3,000 were constantly employed for a period of
2 years the canal would be completed to Cumberland.®? In December
1841 Fisk reported that 18.3 miles of the canal were still un-
finished between Dam No. 6 and Cumberland.®3 By 1842 the series
of obstacles that had marred construction above Dam No. 6 brought
the work to a standstill. The officials of the company publicly
acknowledged debts of $1,196,400 above all means, while the
engineers estimated that an additional $1,545,000 was required
to finish the 18 miles.®%% s

6l. Ibid., p. 17.

62. Fisk to Board of Directors, July 17, 1840, Ltrs. Recd.,
C & O Co.

63. Fisk to Board of Directors, Dec. 20, 1841, Ltrs. Recd.,
C & 0 Co.

64, Fisk to Board of Directors, Dec. 1, 1842, Ltrs. Recd.,
C & O Co. Also see Sixteenth Annual Report (1844), C & O Co., p. 5.
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Meanwhile a series of devastating floods struck the Potomac
Valley, causing great damage to the finished portions of the canal
and increasing the financial distress of the canal company. A
heavy flood in April 1843 destroyed many sections of the canal be-
tween Georgetown and Edward's Ferrg, necessitating a $20,000 loan
from a District of Columbia bank.®> Another freshet in September
1843, which was reportedly the highest flood in 40 years, struck
the Georgetown level and suspended navigation on the waterway for
103 days.66 In the fall flood, the water ran over the towpath in
places to the depth of 4 feet, causing severe breaches just below
Lock No. 5.67

The canal company began to take precautionary measures to
protect its waterway from these freshets in the winter months of
1843. The part of the towpath liable to overflow and also the
embankments of the Little Falls feeder below the guard gates
were raised at least 1 foot above the highest watermark of the
September flood--the highest watermark then known in the Potomac
Valley., A tumbling waste 250 feet long was built on the towpath
side of the canal near the fourth milestone, and several other
minor repairs were also constructed to prevent further inroads
of the river on the canal trunk, Farther up the canal, the
river end of the Shenandoah outlet lock near Harpers Ferry, which
had also suffered damage in the floods, was raised and the adja-
cent canal banks slightly elevated. Several more freshets struck
the canal in the spring of 1844, thereby forcing the canal com-
pany to make costly improvements at a time when it was unable to

finance the construction of the remaining 18 miles to Cumberland. ®8

With the sale of bonds totaling more than $1,000,000, the
canal company negotiated a contract with Hunter, Harris & Co. to
complete the canal by November 1847.99 Work along the line of
the canal resumed immediately, and all efforts were concentrated
on the one object of completing the canal at the earliest possible
date. Finally after 22 years of intermittent enthusiasm and
despair, the final portion of the canal between Dam No. 6 and

]

65. Fifteenth Annual Report (1843), C & O Co., pp. 3-4.

66, Fisk to Board of Directors, June 3, 1844, Ltrs. Recd.,
C & O Co.

67. 1Ibid.

68. Seventeenth Annual Report (1845), C & 0 Co., pp. 17-18.

69. Proceedings of the President and Board of Directors, H, 92.

Also see Twentieth Annual Report (1848), C & O Co., pp. 3-4.
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Cumberland was formally opened_to trade on October 10, 1850, with
gala ceremonies at Cumberland.

After celebrating the opening of the entire canal to naviga-
tion, the directors assessed the final cost of the waterway. For
construction, engineer expenses, land acquisition, and other
contingencies, the final amount was $11,071,176.21, or $59,618.61
per mile.’l The original estimate made by the United States Board
of Engineers for a canal of somewhat smaller dimensions had been
$8,177,081.05, or $43,963 per mile, However, these original
figures had not made allowances for the costly land purchases
that the company was forced to make for its right-of-way.’2 Never-
theless, the canal board found that after adding this sum of about
$270,000 to the original estimate, the excess of actual construction
cost over this figure was 23.2 percent. 3 An interesting footnote
to this special report is that the board failed to mention the 1828
Geddes and Roberts survez estimates of approximately $4,500,000, or
about $24,325 per mile.’

70. Proceedings of the President and Board of Directors, D,
390-95, Also see Twenty-First Annual Report (1849), C & O Co.,
pp. 3-22; and Twenty-Second Annual Report (1850), C & O Co., pp. 3-12.

71. Report to the Stockholders on the Completion of the Canal,
p. 112, No precise figures for the cost of the excavation, embank-
ment, and walling of the sections could be found.

72. 1Ibid., pp. 112-13.

73. 1bid.

74. House Report 414, pp. 8-10.
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Vi, MAINTENANCE OF THE CANAL PRISM: 1850-1924

When the canal was completed and put into full operation, a
system of by-laws and regulations was adopted to govern the canal
and preserve its works., One of the rules adopted concerned the
use of the towpath. It read as follows:

No person or persons shall drive a cart, wagon,
or wheel carriage of any description, nor lead or
drive any horse, mule, ox or other animal, except for
the purpose of towing boats or floats, upon the tow-
path or berm-bank of the Canal, except in crossing
them, in the shortest convenient direction, at some
authorized ferry, nor shall any person or persons,
except an officer or agent of the Company, ride any
horse or mule, along or upon the tow-path in the
Tunnel, or along or upon the tow-path in the Deep Cuts
adjoining the Tunnel, that is not, at the time, em-
ployed in towing some boat or float. PENALTY for
a violation of this regulation, for the first
offence, five dollarsi and for any subsequent
offence, ten dollars,

Other rules prohibited the placing of logs or materials on the em-
bankment and putting dead animals, filth, or rock in the canal or on
its banks.2

The canal maintained a great degree of regularity in navigation
in its early years of operation, but improvements continued to be
made to the waterway. The directors stated in June 1851 that
the "depth of water in a large portion of the canal is six feet,
but on some few levels it is thought advisable not yet to admit
more than five feet water, until the embankments are raised, and
some deposits removed which are now in progress."3 They were
confident, however, that when the canal would be opened for

1. By-Laws, Rules, and Regulations; In Force on the Chesapeake

and Ohio Canal, lst April, 1851 (Frederick, 1851), p. 19.

2. 1bid., pp. l4-15.

3. Twenty-Third Annual Report (1851), C & 0 Co., pp. 4-5.
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(3]

navigation in the spring of 1852 "six feet water may be safely
maintained throughout its entire length."

After most of these improvements had been completed to secure
the waterway, the highest flood in 60 years struck the Potomac
Valley in April 1852. The waters rose 6 feet higher than in the
1847 freshet, and heavy damage was inflicted on the section be-
tween Seneca and Great Falls,> Following a survey of the destruc-
tion, the Chief Engineer estimated that $80,000 would be needed
to restore the canal and protect it from a flood of equal propor-
tions.® Leans were secured from banks in Georgetown, Washington,
and Alexandria and restoration work was soon begun.7 Wastes were
constructed on all levels subject to overflow, protection walls of
heavy masonry were substituted for embankments that had been
carried away, and guard banks were raised several feet higher than
the flood's highwater mark at various points.8 The total expendi-

tures amounted to over $100,000, and boats did not pass on the canal

until the first part of August. Aside from the heavy expenses
incurred by the canal company to fix the flood damage, the freshet
was responsible for the loss of 3 months of revenue and the loss
of confidence in the reliability of the work,

During the 1850s, the towpath in Georgetown was transferred
from the south to the morth side of the canal in an attempt to
encourage the coal trade.l0 1In July 1853 the canal board approved
the request brought by some Georgetown property owners who wanted
to provide increased facilities for wharfage on the south side of

4, 1Ibid.

5. Twenty-Fourth Annual Report (1852), C & O Co., pp. 3-4.

6, 1bid.

7. Twenty-Fifth Annual Report (l1853), C & O Co., p. 3.

8. Twenty-Fourth Annual Report (1852), C & O Co., pp. 3~4.

9. Twenty-Seventh Annual Report (1855), C & O Co., p. 12,

10. Proceedings of the President and Board of Directors, H,
513-14.
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‘the canal free of charge.ll In return for financing a new towpath

bridge above the Alexandria Aqueduct, these proprietors were given
the right to use the old towpath for loading and unloading. After
some delays arising out of condemmation disputes, the new towpath
was completed in April 1856 from a point west of the Alexandria
Aqueduct to Frederick Street.l2

As a result of the Civil War in the early 1860s, the canal trade
was disrupted and the physical condition of its works deteriorated.
In March 1862 Superintendent Lowe of the Cumberland Division re-
ported that the towpath and berm banks along certain sections for
which he was responsible had been damaged by government wagons
passing along them.l3 The Confederates seized and held portions
of the canal in the summers of 1861, 1862, 1863, and 1864, cutting
the embankments and wrecking some locks and culverts.l4 The general
unrest in the area throughout the hostilities kept the canal company
from making extensive repairs, and the embankments, protective
walling, and canal prism suffered from the resulting neglect.
Restoration work began as soon as the war ended, but the towpath
and embankments were not completely repaired until 1868. A number
of dredges were put to work in removing the sandbars and silt
deposits that had accumulated, and in June 1868 the canal board
announced that the waterway had been restored to its original depth.16

The most promising period of the Chesapeake and Ohio Canal's
history occurred during the early 1870s, when capable management and
generally prosperous economic conditions enabled the canal company to
make a profit., Beginning in Juni71870 the canal enjoyed 5 years of
unprecedented financial profits. In this situation, the board of

11. Ibid., I, 41-42,
12. 1bid., 254.
13. Lowe to Ringgold, Mar. 8, 1862, Ltrs. Recd., C & O Co.

14. Proceedings of the President and Board of Directors, L, 56,
Also see Thirty-Seventh Annual Report (1865), C & O Co., p. ‘10,

15. Manning to Board of Directors, May 31, 1866, Ltrs. Recd.,

C & 0 Co. Also see Proceedings of the President and Board of Directors,

K, 488-89.

16, Thirty-Seventh Annual Report (1865), C & O Co;, pp. 3-7. Also

see Thirty-Eighth Annual Report (1866), pp. 3-6; Thirty-Ninth Annual
Report (1867), pp. 3-9; and Fortieth Annual Report (1868), pp. 3-9.

17. Sanderlin, Great National Project, p. 226.
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directors continued the program of restoration and improvement that
had been going on since the Civil War. 18

Despite the repairs already made, there was still much to be
done. The Chief Engineer recommended a thorough overhauling of the
canal in July 1870, including repairs to the locks, aqueducts, and
trunk itself,l19 The estimated cost of these improvements was
$77,620, of which $14,500 was to go toward the raising and repair
of 20 miles of towpath on the Monocacy Division.

Following the inauguration of a new administration in June 1872,
the new canal board ordered another inspection of the entire line of
the waterway by William R. Hutton, the Chief Engineer.21 Hutton made
his inspection and submitted recommendations for extensive repairs,
and some of his proposals were acted upon during the short period of
prosperity. Others were deferred, and the conditions that he
described in his report tended to become chronic as the financial
prospects of the canal company waned in the late 1870s.22

Hutton's comments on the towpath and canal prism included the
following statements:

The tow-path has recently been made up over a large
part of its length, and most of it looks well. The re-
mainder can be put in order by repair hands. Where made
up with slate it has a moderate durability, but where earth
is used, as it has on long portioms, it cuts out immediately,
and in wet weather becomes almost impassable. Some parts
have been covered with large stones and earth, and some
short pieces with properly prepared broken stone. This last
method, recommended in the report of 1870, is, in my
judgment, the proper one, and will prove, in the end most

economical, ., . .

18. Proceedings of the President and Board of Directors, L, 439,

19, Proceedings of the Stockholders, E, 170-71,

20. Report of W. R, Hutton, Chief Engineer, as to condition of
Chesapeake and Ohio Canal, with estimate of cost of Extraordinary
Repairs Required during the Current Year (Anmapolis, 1872), pp. 5-6.

21, Proceedings of the President and Board of Directors, M, 32,

22. Report of W, R, Hutton, pp. 1-24,
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The estimate of July 1870, included some $14,500
to raise and repair 20 miles of towing-path, considered
too low, which has been in small part expended. Expended,
I mean, for extra labor to raise it, for much larger
amounts have been paid since that time for maintenance of
tow-path, It would be better if all the work were done,
but I do not think it necessary to make up more than 5 or
6 miles on the lower divisions. Portions of it have
been raised on the front edge, while the rest of the
bank remains low. No towing path should be considered
satisfactory which is not, for a width of ten feet,
at least, one foot above Canal surface, two feet being
the regular height. The excavation of the bottom however,
will in some places permit the water surface to be lowered,
and thus leave the towing path a sufficient height above it. . . .

In his recommendation concerning the towpath, he wrote:

I strongly urge that the towing path be made up for
a width of four or five feet with sound broken stone,
laid on a thickness of about six inches. The adoption
of this plan will render advisable the purchase of a
stone breaking machine, which can be moved from point
to point on Canal, as may be found convenient. One or
both of the steam engines owned by the Company can
probably be used for this purpose.23_

Upon the recommendation of Hutton, the towpath protection
wall below Lock No. 18, commonly called "High Wall,'" was strengthened
in the spring of 1873. This action was considered necessary, be-
cause a breach at that point where the embankment was about 60 feet
above the river would have entailed a heavy loss to the company.
The supportin% wall contained 3,127 perches of stone at a cost
of $7,123.44,24

23. 1Ibid., pp. 5-6.

24, Forty-Fifth Annual Report (1873), C & O Co., pp. 9-11.
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Efforts were soon begun to restore the canal prism to its
original dimensions. The carrying capacity of the waterway had
been reduced by the gradual accumulation of earth, gravel, and
sand washed from its banks and slopes. WNow the canal company
built a steam dredge, and by June 1875 more than 25,000 cubic
vards of earth had been removed from the Rock Creek Basin and the
Georgetown level, To expedite the removal of deposits farther
up the canal, the board of directors, in addition, committed
itself to building another steam dredge as soon as revenues would
permit,25 These measures slowly increased the average annual
carrying capacity of the canal from 109-1/2 tons in 1872 to 112 tons
in 1873 and to 113-1/2 tons in 1874,26

Improvements beyond the mere restoration of the waterway
included the macadamizing of a portion of the towpath on the Monocacy
Division just east of Agqueduct No. 2 on which the clay composition was
so bad that the path became virtually impassable in wet weqther.27
To keep this portion of the towpath in repair up to 1872, the
cost per mile had been more than treble that where stone was
used, according to Hutton. The canal company purchased a steam
stone crusher in 1874, and in its first year of operation more
than 6,500 perch of stone were crushed and put on the towpath at an
average cost of 95 cents per perch,28 Since this expenditure was
less than half of the cost for the same work by hand, the president

25. TForty-Seventh Annual Report (1875), C & 0 Co., p. 8.

26. Ibid., p. 9.

27, Report of W, R. Hutton, p. 24, TFor more information on
this subject, see John F, Luzader, “Towpath,’ Part II.

28, Forty-Seventh Annual Report (1875), C & 0 Co., pp. 8-9,
Because the work on the towpath was accomplished by company
employees, the canal company records do not indicate with any
degree of exactness the extent to which this recommendation was
followed. However, physical evidence at various points seems
to indicate that Hutton's suggestion was acted upon on various
sections of the Monocacy Division,
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recommended that additional steam stone crushers be purchased to
macadamize the entire towpath.

This program of restoring the works of the canal was cut short
in 1876 when the effects of the nationwide depression finally
reached the canal company. Trade fell off sharply and the resul-
tant loss of canal revenues forced the company to adopt severe
economy measures. 0 The fortunes of the canal were further im-
paired by a devastating flood in 1877, the worst in 150 years of
recorded history in the Potomac Valley. The flood left the canal
a virtual wreck, necessitating the procurement of large loans for
repairs.3l Although the canal was restored to full operation, trade
did not improve as business remained generally depressed and coal
prices continued to drop.32 In 1886 three heavy floods again left
the canal a wreck, and in 1889 a flood of titanic proportions
forced the canal company to go into a receivership, with the
Baltimore and Ohio Railroad emerging as the majority owner of
the canal company bonds. 33

Under the railroad's direction, trustees were appointed and
the canal entered the last period of operation. In 1924, after
the railroad had captured almost all of its carrying trade, the
Chesapeake and Ohio Canal ceased to operate. While documentary
data in the Chesapeake and Ohio Canal Company records for the
period 1850-89 is sketchy, there is virtually no information
dealing with these subjects for the years 1889~1924. However,
secondary sources such as Sanderlin seem to indicate that the
canal operated under the railroad's guidance much as it had in
previous years.

29, 1bid,

30. Proceedings of the President and Board of Directors, M,
255,

31. 1Ibid., N, 11-13.

32. Sanderlin, Great National Project, p. 243.

33. Proceedings of the President and Board of Directors, N,
329-31, 413, Also see Sixty-First Annual Report (1889), C & O Co.,

pp. 8-1l.
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VII. REHABILITATION OF THE CANAL PRISM: 1938-1942

Due to the apparent decline of the canal in the 1880s there had
been speculation about Federal acquisition of the waterway. The
suspension of navigation following the disastrous spring freshet in
1924 ushered in a period of renewed and intensified speculation as
to the possible sale of the ruin to the United States. Voices were
raised in support of three proposed projects--restoration, park
development, and highway construction. The attitude of the Baltimore
and Ohio Railroad, which owned the waterway, was that the canal was
not abandoned and could quickly be put into navigable condition if
trade were offered. It was determined that if any sale were made
the contract should guarantee that under no circumstances would the
canal fall into the hands of a competitor.l ‘

The interest of the Federal Government in the acquisition of the
canal was limited at first to the section between Rock Creek and
Point of Rocks., Gradually, however, the idea of buying the entire
canal and restoring it as a national park gained widespread acceptance.
After some years of negotiation, a new development altered the situa-
tion. The Baltimore and Ohio Railroad, hard hit by the depression,
applied to the Reconstruction Finance Corporation in December 1937 for
an additional loan. As collateral for this increased indebtedness,
the railroad company produced along with other security the title to
the Chesapeake and Ohio Canal. The railroad expressed itself willing
to dispose of the entire canal for $2,500,000 or $3,000,000, the pro-
ceeds of which would be applied to its $80,000,000 debt to the Recon-
struction Finance Corporation. After several months of further
negotiation, the transfer was finally agreed upon for approximately

$2,000,000, Ownership formally changed hands in September 1838.2

The National Park Service promptly set about to restore the water-
way as a scenic natural recreation area. As an experiment, it planned
first to reconstruct the 22 miles between Georgetown and Dam No, 2 at
Seneca. Two Civilian Conservation Corps camps were established on the
canal to carry out this project. In a December 10, 1938, memorandum

1. Walter S. Sanderlin, A Study of the History of the Potomac
River Valley (Washington, 1950), pp. l40-41.

2, Sanderlin, Great National Project, pp. 279-80.
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to Arno B. Cammerer, the Director of the National Park Service,
Edmund B. Rogers, the Superintendent of Yellowstone National Park,
who was serving on a special assignment in Washington at the time,
reported that the major work of the CCC camps was

the rehabilitation of the canal which will involve
the cleaning of the accumulated debris in the canal
and along the towpath, the re-establishment of the
grade of the floor of the canal, and reconstruction
and re-enforcement of the canal dykes and towpath
at some points and the reconstruction of the lock-
gates.,

Concerning the work that had already been done, Superintendent Rogers
reported that

So far only the removal of the accumulated debris
and volunteer growth which has come up since the
canal was abandoned has been undertaken. No dirt
has been moved. On the side opposite from the tow-
path the clearing is being carried only to the high-
water line of the slope. On the towpath side the
clearing is being carried at present only to a point
sufficient to permit the operation of trucks on the
towpath. Slash and brush is being burned and all
timber which might be used in the work is being
temporarily stacked along the towpath in an orderly
manner,

The following summer, on July 20, 1939, Project Supervisor
Lawrence F, Murray informed the Director of the general specifications
that had been adopted for the restoration of the canal prism:

To accomplish this we have accepted a 30 foot
channel of 6 feet depth and in order to keep the
dredging at a minimum, have based its location on a
2 to 1 slope on the towpath side, Thus the channel
can always be designated as 9 feet from the water's
edge.

3. Rogers to Cammerer, December 10, 1938, National Park Service
Central Classified Files, Natiomal Capital Parks, 1933-1949,
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The existing slope varies from one on one to
one on two and so long as the present slope is stable
it will not be changed, The 2 to 1 slope was used
in designating the channel location so that the
existing slopes will not have to be changed. The 30
foot channel has been accepted first, because it is
the width previously maintained by the Canal Company
and second, because it is sufficlent that any beat
which can just pass through the locks would be able
to pass one of equal size any place along the length
of the canal,

If the restoration of the canal prism was to be extended above Seneca
to Harpers Ferry, Murray recommended that:

The minimum width of the canal which I believe
acceptable, in the areas restricted by the Baltimore
and Ohio Railroad reservations {in the narrow passes
above Point of‘Rocks] should be that just described
plus a 2 to 1 slope on the berm side which would make
a width at the water surface of 48 feet. This measure
should be made at the water surface and not from the
top of the towpath as previously done by the railroad
engineers, because the towpath varies in height above
the water from 6 inches to several feet; therefore,
measurements made in this way would not give a
continuous channel of equal width, %

The dedication of the canal as a public park was celebrated on
Washington's Birthday 1939, with appropriate ceremonies featuring
Mutt, a 38-year-old canal mule. The canal was opened as far as Seneca
in August 1940, but a major flood in 1942 smashed the canal back into
the wrecked condition in which the government had found it.?

4., Murray to Cammerer, July 20, 1939, National Park Service
Central Classified Files, Natiomal Capital Parks, 1933-1949,

5. Sanderlin, Great National Project, pp. 280-81,
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VIII, RECOMMENDATIONS

This report was an attempt to gather the basic historical
data on the canal prism of the Chesapeake and Ohio Canal and
relate it to the construction, maintenance, and operation of
the waterway, Further aspects of research that should be given
more attention are:

l‘

Changes in the general specification for the canal prism
to meet local building conditions or peculiar geological
features.

The history of freshets in the Potomac Valley including
the sites of specific major damage, the dates and extent
of repairs, and evidence of faulty design or construction
of the canal trunk,

The problem of ''lime sinks" and the methods employed by
the canal company to overcome this "historic' problem,

A catalogue of the original sections of the canal prism
that would include their boundaries as well as a listing
of the structures and geological features situated on
each,

A series of archeological digs at periodic intervals along
the canal prism (especially on sections that are to be
restored) should be undertaken to determine the original
dimensions and to provide a cross-sectional analysis of
the canal trunk,
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Appendix A

"Table of Excavation for 60 feet of a Canal
32 ft. wide at bottom--Slope 1-1/2 to 1,"
ca. 1828

75




v &!Z)(/ N o/ WA AT L TR TV )

Sresethogt Ainiie
sith gt A

[ n.'mi;ﬁ Liaite Hif
&:’f.l.l .

{ ev ﬁﬂb,« T

e eT

AR TARIV
£ -

KRS 55 )
Ll Fgle

96 36ise
85 alip

/

G| 43566

G5 4783
! 7’

,;u edniiet

7';; Siai

7 J;;.azz

§8. 65740
t

: ;."-a 0a, ss

LAF §6EC

2o g3
/

. L4
L o ad e

LI

tan . VL _' -
Jov cedln dad el

NIy

Lod Al ¥

y sdeaTe
9 A a'ai

LI7E T P e

i SR

L Liftg
ST

8 Jirdgd,

S 48 JJ.’)

D ed G :.
,/

L2 AR, 53.35

,‘/’J} t{o.;z/t 50 '\(«f .‘2/‘ ryyi-/‘vé //7

/ ’ e
-‘y’(/] /5/4;.5.}/!‘

48 /5324,

1
4 )

5o 1§51 5

ey Ny

cer Ll

el boilom —— Stopc ¥l

Ty -

EL TRV
-3

243 3%

E';J'i e .
s //

/(:/. »;11.:- T
; /"/ /.

R JJJ?.QJ:‘

: i
20! LGS §

28 24638
B 2 ;p./(/é]:

.59"; dEse
Y i

{ {
ey ' ¢ S5e.dis

|

,,é 2§ a8 .‘

Jﬁi.?&;?

Ve

4 AES e d

RSP IR T WS TR )
: A

RO BE XYY
A 7

CBu gy ydve £ Daiily
S e

55 42,0046 .c0 s5060)
b0 g7y 68 dsis

68 Gl 2 IC SETEl
. 7 -

./‘?a Son830 LA Fhnges
770‘.4/.’3. 956. T2 70&{,
-1 .-‘,t.f._*' IR o a“’t—.{.rf/ﬁ
; vy
55 425 Sy B0 IS

i

.C.Fc"éﬂﬁf./‘&f

% ,,33 & }a

b5 S5g44

,.531 294, wa J q¢ ._,'.u‘ ara f : 59 %

e,:f d&’f.f{ﬁ/‘.
‘7’6'3 J'o'!'. "/,4}
/ I
""5 3s39.2

,5’0; I 3907
.33‘5&5‘3_1

‘lGa‘:a’“f vad
.r.r! 32 m|

7

.JJ_ .oacw df 22 Ja77]]

Az, 4 -Ji'“’
.L/’J_..:-_/./,jz)hn’,_

f‘ .05 g 200 %00
S TR .

3o 55008
- ] s .

gt I, 5V

1S _}/a.ﬁ:

Py

A S $¢-5554 y

Ll

. :':j_' FEue

I

’a;a'“-;":f._:-z,:zj

_.—dr; L_-",'__}J‘J”

. é,J‘fz.ﬂl,Tc).
Jé.j.;)/.;fas
..2*:5 & 46—

-.JJ'J{':L,-}JL"

-:' ob/ -J/"

il
|
!

.ﬂ»;.-(:' -";‘_f/.-{dﬂué" .

F7.Geb s
A Aby-d(x].

i

RN é/g;f,j’g
o yaagH .éa'c;r’za;:y]

} .Sa':.:,'éﬂffdf o ‘:é:.fé. 6/‘3

4""» Tt a5 FTST
B ‘,; l ./,ul(a/,‘f7j

A5 t ,.-‘- g e
5 il.;?éﬂ... 447 : CIe85

E';f (.f'f.'{:,cjjj'

NSV T fz‘:‘i éﬁ-//f, V33

BT .a/G .’./a.;u_',: . j;' oS ?J‘J.)'.;‘;‘c-’
Er "‘f/ Li#d GO vodil)

NC i kT Y (( oS

Va

5 s E,

. e ':"'-’»'.47'.f£
/L e
P

. “J'. .3}15«.;;7; L a" AR/

Bt J" - /
e} J/.n -,..-’.f 5 5_.—- al’- ?'.“' wrj (- -"“"?:'v

¥
ae ol i e ik ok ““"“76

anndirry |

.* ;“ o

o AR Tl st Byl 25860 ddacyd
/ £ ] VA

4o :ij/; LN

RN VE RS WAl R B B

SN B SRR R U S

PR S EOL-AA Se E

Tet Lerngsl 3@

J'It..f.<.'

-~ j*»'a*f.l ~J5

8 7156
Bo Fios8

-

& ek :.g(fj
-G $7éy.z
G5 23483

&5 '*:zé, 9 ;-9 Go Gre.cce

f‘fjf/"

LG5 g 7

-/’-’a | /f'_:;,a:/ff'

7 W Y ¥ Y]
AR At

e /‘*J;rx’«{-é '
8 Hadas
Vs

6 ST
/(r /7 77

. ;ef ‘7(3.6{.."

o) 6’01255860 /7&..,*’*”

O J"J’téaj
Jo "’ﬂq,“'fo’
o Sicgey:
26 Senl
B8 fc/. iy
2 813542
Ae sy
oo Jf/u) P
EE §24.058
L LPRRELY

28 ?;:J;ij?

D¢ .S'qi;ii;'d’ _

S ?/é.é'ég
iy 221y
S8 ?59;}’.‘,1
bo , ¢383:s
SE Gutgie
9’*;}7-.'3:
.dd fﬂf.sz
2. GELGE
- /'ef. ?é?,e‘}aﬁ
v 375
-j{ Z 7.8 ;f
Yy 7 Fh e
6o Gsg.5¢
.65 f;z;.é}.-
. }r; lere AL}
 Gd e 20E
Fs
K8 lerrdle
7
8 #923,56 %
176 /6’3.-,’*.!?5

,?J',Jf,n"“),ﬁ'é‘y

L85 iﬂ.a’;fia’ﬁ 0 Lblniraly

b ¥59455
oS FEg.817

I rmrj?

00 S /A Y B R

S /aﬁ,:'-, -

./g, .oa_,a.....:s—ff"

| s




Deptiog”
Crrltrad

""‘~—~...._.l-....‘. .

’1"/,1/"/

Tued

48 )/

-o¢ /L)L.;/A

N

.38 sy 3c/9

e atlicle Lodle conliiniildt —

. ey

C l"t\. ./(f tlz"/n (TR YA

ft) /3/a/ /-‘:
N L3022 /)'
/[ /.23

f'f/,..u JC

Ay e 5y ]ué‘(//.ﬁ}jw

T WA
Yy ///‘/,/67?
.09 ://3/,,230t

i
G0 Jits. 510
VOO 1459 548

76’ //q-,d ’L

Mol 56¢

R /&qi
|

.7(/ ///'/4 lyly :

:9& /// ."'.-:‘OZ;

Fd oo /isosss

L8 Ny '
/7 /2(.".'5.55;
o) fc'7.3'7

Y /zu..f;s!

248 b /J

P

74 :/:1 5 /.r’/c

L DF siLs€. -7/5

A0 /J’ 2 m*]-jo/‘//w?u" é }wfm

pr—

.,,m 100032

. i‘/ : /.25.5.4-//;
E
a4 /a(\{ﬁ,c(’fl

@6| /'Jyv-»/;‘i’

(5 /»’qu‘ o
i

-/[ /)j,J ‘5

l

5 /.34cf.f7‘/

0 38,2 ];f

/3 /m m.s'

.30/755 6:(/
,yd/a//ﬁ//
Se /3/5//~
e /ﬁé’éu&

75 /Jo« W)
5 4 é;,gzx"
03 ‘/o‘/".f.;/;‘,;
v, /J33 sty
. J‘J"/j;/. 'lng
,]c /wf §o7

5 /wo] /f(,
_o°'6 JEE15%
55620ty

yd/es 27

fﬁ/@/{u/‘»

'4’5 /470 wyy 146‘6’ 45 fr&/

20 S E. Uy
i .

&~

A /,ty/:g
: 50":/4/ 2 ,,55
(o SYEI, A0
Ly /45 9:
,/"c il vy
T 45,647
;o

.56'} 3¢ ;.fa‘
58 /;@'.,;w’;

C( // bad /’33

yz) //7). /:5

./

I/(j /J//.:)/\ .

o 7
.-\40 4‘0 .r{C/
2 R :
7 < "/u,

,

D2 ,.J,,: ,//'

05 /é-:“‘f, g
/0/’ ) é]‘
VoY /é 23,627
20/r g
25 /65 m
b (a;f.a.«z

'3“;/ 06.553;
b ] |

eF 1757 7186,

;Yo '/7éch‘3
47

g u/'/”.l,:’;,}
.gv .-/ilu":

Cgp
90/ x

[

7«5 ,;‘ il /b 35/.)./.« ‘/0,?, ?-5‘/.)"(7.?//71
| e

s

hE T

R I A

o

o :5’/.’.’ 2% "1'
)

/6.2 ¢ /</ /'1//&[./313’94 /g /.‘0/421JQ)€U/f/0(7é‘/

B L
".le /./!S'
/.
;
:
)
. ]
: )
. .
i . N
N N v
: ! )
! :
{' H
i
; :
t
.
‘ j
: ; i
. i :
! i
H
i
i
i : .
1 i
+ 1
I :
; v
: ;
N ]
i ;
o
1
' i
t i
. i
) ! i
. i, b
i i :
N ' i
: i
: ;
H i !
; )
i é .
i ! i
: i i
! ]
I ! :
| i
: i '
" i
i
.
* I
; |
H !
N ]
’ H
i
g
i
: N
¥ N ~ oo }7

. T aamuana -y
»
f
f
i
' ’ '
: :
'
X :
' i
i i
, .
N ¥
i :
} |
i N .
v ¥
i : ’
R H :
: H +
. ' B
R '
: ' .
i :
i !
i . :
; ! :
. {
;
i ' !
t 1 t
J . :
W P
H |
H
o
: i
| i
| H
i :
i :
|
; :
; i
| i
H
i '
i
. 1
i
i
!
|
i
. *
P
!
t ' .o
y oo H -{‘3\, L .2
i . ’ :
_— L
A'.
. o~




Appendix B

Articles of Agreement for Section 173,
November 1833
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B A . [ PO T I -8 =1 N ~ . .

\ Y N . K ”“Q -
e '*’Y',"*.; An'rm:..as or AGREE

e Coery T )

ZIMENT

-

",

",“ "V‘ '\ *

of the State of - é/"”/ il of thrﬁrat part, and the Che~apmke aud Oth
Canal Compan), b) the Prcsrdent thereolf, of the secon art, . e e
: W:'x--u:ss»:'rui Thatthe said.’ ’__’ Dy // ”“‘”ﬂ ', Te et

promise and agree in conformlly with the annexed Specification, and mtb the phn of the Ches-
apeake and Obio Canal as now lacated, and with such changes or alterations thereofas may be
" hereatter adopied, either by an Engineer of - the Company, or by the: President and Directors
" thereol, to grub, clear, excavate, embank, puddle, wall up, acd coustruct, in a svbstantial and
workmanlize maauner, all that part of the Chesapeake aud Ohio Canal, designated as the ,
‘Secuion thereole..; i ., . .. L ntesidaire s et L e s
Some: competent Engineer in the employmenl of the President. and Dnr:ctors of the Chesa-
peake aud Ohio.Canal Company, shall from time to time, not mare frequently than once 2 month,
L estimate the. qnaumy and value of each species of work done pursuant to this contract, at the
prices countained io the anrexed. Proposal, and aleo of auy-extra work done.in consequence of
any alteration of the line or plan of the Caaal; and determine every question necessary for the
payment of, the maonthly. as well as the fipal. estimates; but uo change of the line or plan of the
Caaal shall entitle the Contractor to as mcrease of price upun any item of work, although it
may rclatively, orin the.ag yregate, increase o diminish the quantities of the several species of
woik o be done, unless sach chauge shall inyolye a removal of the ceotre line of the Caual,
enti rely oi the site first chosen for the Section, and which chall, at the same time, render the
coostrection of the Section more costly, in. which evens, the acting Engineer shall make such
allowance a3 he snnsl deem just for the increxsed cost. by reason of such chasge. . .Ind it is
mutually. agreed and understovd betuween the contracting, parhzs, that any estimate.made as
" aforesaid, shall be final a0d cnnclusxve,unless objected to before payment thereol, and. within

notice must be given by the party ob_)eclmg, to the other party, in writing; and. any estimate so

; Engmeer, or !he Englueer hanng the supenntendance of lhat portion of the: Canal compreherd:

of the Resident oc Aséistint Enmneers as the Pres\dent of the Company may depute to £ h:s
- place,and. the ‘decision ofﬂn\.h En\'l'\t(.t thereupon, whether he.shall have. previously approved,
ﬂnd :mued tbe estxmzle or no!, shall’ bu conclusxve against, both parties, without furthor appeal;

ive the decision of any such, Enginecr upon any question
) l‘xe mcanmg ol this abreement sucb question having been referred as afore:
a'ﬂd by the Pre:ndtnt and Dlrecto e , e . el
Within ten days afler the return of any. estnmate to, the Presndent and Dlrectors, not-less than
, four-dfths of the sum appeariag to. be due for work. performed siuce - the. preceding estimate,
shall be p:ud in Lhe mude in which pavments-are made by the regulations of tae Compaay, the
balance being v resened by the President and Directors to ensure the fulilment of this conlract;
no porlmn .of wbrch reserved money will ander- any circumslances be paid. until this santract is
. fubiitied. . 4nd withia thirty days aiter the completion of the.aloresaid Section, sceording to the
terms of \hxs coatract, the final estimate shall be made, aad the bal.mu: due thereonshall be paid:
The works shall a]ways he open to examination duriug their progress by the President and
" Dircelors, their Engmcnrs, orany persons they may depute for-that purpese; and the Coatrac,
tor shall at all times, keep open, at his own expense, for that purpase, a horse path way, through
ar along the side his Section, so that the officers of the Company and their Engineers, sy

. Eatered into (h\s ! . / /’ N J} nf‘ //ky"’“ {‘ ) Z
in the year 153 3 hetween <7 & P /u ar. l»f M -’r%

tiventy da)sn&er it shall have been returned to the President asd Directors; in which case, -

objected to, shall thereupon, be referred by the Presidest and Directors to the acting Resident .

3.

~ readily g3 ‘h.ouvh the same, to the Sectlon above ar belaw, 7 TeeLLoth Mgt e
" . >~ 79 .
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SIS SLA TS CARTIO I AR BN

At the espiration of every week’s woik, 3 seport shall be made by the siid Coutraclor {o
the Resident Enzineer, or to his Assistant, upon the residency of which the aid Section is a
past,of the avesage force of haads, earts, &c. employed on the Section for the past week, accord.

ing to such forms as may be supplied by order of the President and Directors of the Company.
Ttis mutually agreed Lejwveen the purties, {kat the work on the afloresaid Section shull be

commenced withig /s £ ~wmumae  daysfrom this dute, and therealter steadily prose.
- cuted without intermission, with such forcg as shall in the opivion of the Residept Buginect
secure its completion by the 7/ 22~ day of., /7 & ce< 1334a:

ahich time it shall be fully completed and delivered up; and il is further agreed that i the

event that the eaid work shall pot be so commenced, or prosecuted and completed, "or, if the

.- Contractor on.being required thereto by the Resident Engineery ebali. foil-or refuse to inzrease

. the farce employed ou the Section, to such extent as in the opinion of the Eugineer, shall be

< necessary to ensure its completion in the stipulated time ; or in case the Contractor shall disobey

any of the orders of the acting Resident Eagineer lor the time being, or shall violate any of

the espress conditions of this agreement ; theu on a certiicate of the fact by any Engiaeer of

the Company, the President of the Chesapeake and Obio Canal Company mey decluare this con-

: tract abandoned, and the said Canal Company shall thereupon be exonerated from every obliza-

'+ .“tion theace ansing ; and the reserved percentage on the contract price shall becorise the pro-

perty of the Caaal Company, to indemnify them for such breach of contract. Aodthe President

and Directors, or President of the said Compaay may thereafter et the said Section, or the
uoficished work therec, to any other coutractor i

never been made. W AT O AR : . )

No cootractor shall give or sell tq the men emploged by bim, or suffer to be given or sold tor

them by ofbers; i ' bis power to prevent it, any spirituous liguor; and il any contracter shall

become notonous for bad temper, or shall be bhimself, subject to intoxication, or shall allow

i

dmnk_én'nt'-«s, or disorder, or viclence, among his hands, or any injury to be doue by them, to the

peace of the seighbouring country, or to any property or personin the vicinity of the Canal;
or, having in bis service the authors of any such violence, shall not promptly dismiss them, whey
"_' . discovered ; on such fact being proved, by the cestificate of an Eagineer, or in 2oy other satis-

.- discbarged. and bis contract considered ashandoned as in the case already mentioned.
: . This coatract shall not be let, of assiyned, either in whole or in part, to any ‘other persor,
without the consent of the President and Directors of the Chesapeake and Ohio Canal Company
“. por wi'l any account be kept by the President and Directors with auy sub-coatractor; but should
any part of the work be let to a sub-contractorgithecmathi the"?::;s 22 of the P:csidg:t',a_}d,DL
. . rgectors; or 'without, then the aforesaid TP e A

“contracted by pnj ipch suh-corit;dctér; cither for labor pe‘r(‘orm:éd &% the before menticned Sec’

. vSection"ﬁzvaJ pasy, for all damages done to therr ‘propérty, “by-any’ persons employed upen the

’ Section. | oc . tSle et el BREE
" . No Draft will be accepted by the President and Directors from any Coatractor.

timber shall be the property of the Caual Company, and after supplying such part thereof as may
* be required i the construction of the Section, and the necessary luel for the Contractor, and
“timber for the construction of his shantees, the Presidentand Directors may empower any other

Contractor, or person, to vork up, or remove fromr the Section, or in any other way dispose of
such surplus material, and every facility for the removal thereof shall be afforded by the Con-
teactor for the Section, provided he shall not thereby incur any additional expense without pfo-
poriional compensation, to be fixed by the Engineer. ; EE R

Al buildings or funceson the line of the Canal shall be preserved, insuch manrer as he

" hereby assume and bind ‘/;»'»,,,Z:L—: "lo pay n‘.ljuét'dz;.‘ots '

“tion, or for 'supplies furnished for it ; and alsa to be respo‘nsibje for ull the acts, and neglizance of -
any such sub-contractor, and further, to be responsible to the owsoers of fland, through which the '

o the same manoer as if this coutract had

factory maoner, to the President and Directors, such Coantractor shall be, at their pleasure,

i

S

i o vAll the'materials of stone of earth, removed or loosened in the excavation, as weil as the fallen *

Eogineer may direct, by the Contractor—rwho- skall protect them from injury by bis hands o3

v

laborers, and as far as practicable by any other persons. : K = :

e

"y




“The superinieoding Hugineer shall uve power to prescribe the mauuer ot prepating for, Le- :
gilniug aud conducting every species of work to be done umler this agrecment, wi'h eierence f
ta its parpose, and the durability of sueh work, aud his inatructions shall be promptly obeyed, :
wnd i he shall disapprove of the quahiy of any work, it shall be tie duty of the Contractor to i
take down at his own expeise, wad rebuihd o much thereof as shall be disapproved of, aud if !
the Conlractor shall negiect orrefise to tuke dowa aund rebuild work so disapproved of, the En- '
ginger shall cause the same to be doue at his cost.
And 1t 13 matually agreed botwesn the parties to this Contract, that all the terms aud con-
ditions therein expressed, as well as the lerms and conditions contaived in the annexed Speci-
fication and Propusal, which are deemed and taken to be a part of this Coutract, shall be bind- :
.nznooan the parties respectively, according to their true intent and meaning. ) k‘
o IN WITNESS WHERLOF, the said parties have herednto set their hands and e it .
: " seals, the day and year first abovementioned, :
. . . i
]
.
£
AR
1.
[
o

) i
{

President of the Uhesapeake and Ghio Gunal Compaxy. :
by order of the Presient and Directors, i behalf . B
of the Cumpery. - i

|

. T Wrrysss, o s . L
k 52 7 [L. S 2
- - {L.S.] i
}

No?:.—_!z is expressly delarzd by the Prasideat aud directors that po increass of the prices agreed
wpon ia this cootract, will be allowed uoder any circumstances whatever ; ner wilt they coosider any
application that may be made for that purpose, o :

81

:
$

o e o o
PN YD Ry S U O ORI U SURD U O P .__...z_,..-...“.-J

L]
|
h’ﬁ




AEEendix C

Specification for Sections,
ca. 1828-1833
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IR BRI A LRAE R R
, SPNCIFICATION
For Seelion No. af the Chesapealie and Ghio Ceial.

PLAN AND DIMENSIONS OF THE CANAL.

The canal banks are to be co constructed that the water may at all placss be at Teast fifty feet wide at the
egrfiace, toualiy deaominated e vater Fins thirty fent at the battom b the Canal, sad #ix fect deep, exeept
whers from vartienlae cecumstanees it pay by necrssary to reduer tiw widtl, '

Fchof the banks shadl vis e abave dizwater line at frast two teet, i requived 5 and such a stope shall
be presarved on the dut e etiasd side of the Tunks s that every foot of pespeadicutar rise shall hava
an bhorzontal b ol el ity oe e ove i vegnireds The wewving pach chdl Bz on the river side of the
camnal; tts sumait shalbioeat Lot twelvn foet wide the summit ol the cpnesiie Dank at Least cizht foet 5 and
bath banks shall lave a lateral declio o ot their surmit from their inner to their outer o5, at the tate of
coe inch fo the fuat. The ks shall bz constructed of as pare and sl swater-proof ewil, as the excara-
tion will ahiord ; they wle smaoth and even, on the eutside s welt as on the in Wie 3 and more ef-
eeivaliy to ertite tie banka with thenat soil on which they rest, all the meass o other venatabla growth
including trees, Lushes, siumps, rocts, alvay with the vegetabl shyil be mev T
ce vecupied vy tha canab peas aad reoatd s be carcfeily revs
ey conatitate A cover e y when bebshed. Untess ol ise authony
weittza poranissiun of the re writhhing, clearisz, amd prepacadi
apon the whole secticn, shotl be compteretd and inspected hy thy resident i'll"_::.:l':e:‘, hefore the wvacas
the easaly or the frrmation of fhe cwbankn 1 Lo commenced 3 eret ro estimate shail be made on the
srction uniil thia stadihase bren done, withont the cerlificate of the dneer upon such estioute, that such

ermiazion has baen nted. Inoaddin sz grubdin and clearins abovementionad, all treas or bushes
anall be cleared even with the geomed for a space twenty feet wide andd runaing 2long bath sides of the section,
if roguired by the enginaar.

EXCAVATION OF {IE CANAL

This is weant toinclude vat oaty thees

9a rendered nocossary by ihe comstruction of the sestion: aad also ofall m
the right s ress ved by the © Compouy to e fude from the contract fur this section, sugh portions of the
scction as may be ocenpted byany acquednet, Leet, e calvert, anda reascanbie distance abeve andd Letow tha
same, $0 45 to allurd space for the use of the constructor of any such wur wad matertal for the embankmenta
to cover the same whep constructed,

Datuched stoue, nobexzeclinga cubic fuot in tize ave to bz included in lie
gion in the fullowiny propesat. Al athr stone, except siate, will b fncbrled i

“The spoil Lanks, or surplus vevth, shall Ge lait even and regalariy, leach:
Lark and spoil busk, four feet wide for a fand duain, Ubere shall alao b Jett cuita
bank from this drain aé every three Landved Teet in Jereth, The siope of tire spail bank mext o
ahatl be the same as that on the in sleae of the canad lanks and the inelinations on the tep, at fenst two ine
ches o the fuor, fram the canud, ire all the surolus earth (o be deposited on either
eide of the canal, previded he shall ot Le required to fravsport it more thaa 197
fest, murasurt n'a diverst lime from sit, without extca
compensatian, to be adjudged by the Lo

Stone excavated from the section and reguiced in s cons :
recled by the Engineer; prow: = howaver, U the cantrictor shall not be required ansport itzore than
120 foct, withuut extracompemnsaiion to b d by the enzineer. And the Capal Company shall be at
liverty to azree with the Contrstur for the ¢ or withoany ciher persan, fur paving the inner slopes of
the Caral, etthier before or atter the completing of ¥

No aliowance s to be mds [ae punpiag o bai

FABANEMENT.

avation of the trank of the canats Lat 2l o
nd of ali puddie dite!

irat denntnins'ion of excava-

at the contracions
lace [rem which 3t is faken to the place of deg

ted s may be di-

This term ivcludes the fitling up of the si 1 hotiam of the canal, and also whes reqeived Uy
the Foginesr, in writing, the covering of brir s and ggueducts, and the fermation of the emban'-
menta upon, of stupes fead

12t or froin them e filng up of low grounds adjacent ta the canal.
In cases where the base of the el

Liment +hath be below the boitem of the canal, the embankment
shall be wade wilh corts 3 amd in ail enzes where carls are used in making embankment, it szl be formead in
successive horizontal layers of six inches ta thickness, unitormly laid over the entire breadth of the embank
ment, so that one conpse shall be completod over the entive lenmth of the embankment, &
ble, according to the judzment of the P ineer, befuve the rext shall bz begon. 1n ki ent,
where whealbarraws may Le used, it shil die furmed in borizoatal layers, not exceeding Tone foot in thick.
ness, and L raising voe portion of suhh ewmbankment bigher th another, the end «f each successive foyer
shall stop short of the precating laver ot teust theee foety 5o that the end ef the cmbe Ledi form 2 sione
“of thiee to one. 11 the section shall nol adiord sufiicieni vacth for embankment, the Bngineer inay require 1[\,‘;{
the banks shall be Telt three foet bulow the establ erd hejeht, S

No material excavated from the coot! aud p wed oa the embankment, il be estimated as cn
wnlass it shall have bren wecassarily parted over 120 feet.

Do lozs, teces, brush, stumps, vanls, leaves, prass, or stones, shall beleft or pdmitied inte any yort of tha

nkmen,

tenite
wance shall be mada for carth washiad noway, or roiny rerl by flue da,

Alter e entive Section =hadl fave been completed in cvery other reapect, the sail and muck remorad in
preparing for the embankment skally i s0 erdered 10 writhiez by the Unstaeer, be thrown up o as {0 farm the
ontward cover of the embankment, in which exse reazomable specife alloweace shall be atjudzed by tie En-

acer.

Where it thell be deemed expedi
face, for the purpase of ebtaining ea
als excavatad frim the canal 37 bnt
the earth tahen from such rzesvt of widia

ent {o incrc;'w’ the canal fo u width net exceeding 7O feet at wratersers
for embun’anent, the earth ¢n gheaned chall be considored as ¢ mater|.
e the widih s ircre sed for this purpese to wore thanr 70 feet, then
Al be estimated as *tmaterials pot excavated from the caral”
PULBDLING.
. o y rnquzred try th.e .l’,n;}v:_-«:r‘, sh“d\ b rf::;u! ad by himoas to quality, (
aad d-._.;pl,.qn‘m_\. Jr vl l": ny ~_-wr\'«l. and paud fur et ' \c'zt, {ealess tuxen from canal and wichin 120
fect.) m\u:l!)n'mn t the ‘pru_',x-, al ol in the followinz peoposals, tat Leirg caderstoud to cover only the ex-
pense of wetting, audd eedueing the clay toa peoper consisienry.
WALLING. .

The extern st s atline, vertical oc glopey shall be of such quality,

may direct, and alall be Garried up from an spproved feandation,

he putdling., i Lnaae,

hei~ht a ek S
heizht “n'] thur_!\n?u, 24 the Enzineer
2 foundation of every slope wall shall

s
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be 2t right augles with the stope of the emtunknent it is desizaed fo protect, and the snccessive bods toiied
in careving 1t tun shadl be parrablel o i fu ndation,  Noowali shatl be constritered againat any enithaakment
which s bot hind seficient time in die estinmtion of the Enginesr, tooseitle, before i is niade to poess vpon
. A - . A dup
1. lnoalt cases when the vut saflof the canal s lisble ta be covered by siver freshicts, the cuwbaniment
behinad the same shall be careierdt up widh the <palls of the quarries or excavated rock of the Secdon, one toot
i thickness, and i there be no spalis, the Conlractor way be requived to pound ve reduce part of the eveava-
~ . . : ? - . LIRS ) - ! . -
ted vuck of the Sectiva to a size t pass through o thees inchn Fhe tabor of pounding the rock to be paid
ur ar the eetimate of the Fosineor 3 provided it shall fn no case exceed 23 cents pee pecch tor wunlineg and
i 4 R : pet 3
the material when placed, shall b measured as embinfinent.
Where vertival walling shali be used i sball be coped with the best of the stone furnizhed by the quae

rivs.

Where the vrter snrface of the embankment shall reguive profection of reck, in addition to the vertical
or shupe wall, and such rock shall be fureishied from the excavating of the Section, zud shafl requive to be
transpacied more tan 120 Leet, the Eugiuer shall adjud e w faiv cumpensation Jor any excess of distance
over 120 leet.

No stone shall be wsed i wallioe untit it shall tave been approved by an Bonsincer,  When stone nat
fernlahed froms the Canal excavation shudl be reguired fur walling and the Confractor cannot puree with the
owner thereol Far th: same on reasenable teims, the Peesident and Divectors will, upon applization, cause the
sane to be condemned accordin g to i chartee ef the Compuny, the Contractur pay e expoise . of the
condemnation as el e verdict of the dorye When it shall beeome necesary o tiznsport i, not ex.
caviied frmn the caial, suore thatt & quacter of & wile, the Higlaeer shull estimacs e just value of sach exe
c2s5 of tranFpariativi.

o all cases where distances are prescribed for transpertation, the sune mode of measurement will be
adunied nsfs provided Dor in the transsoviation uf * surplus conth exeept wheree material shalt be necessanily
transpurted across the Pototac river, 10 which case the most dicect practicable ruste will be weasuved.

"

PROPOSALS ,

Tha subseriber offers tu contract fur the grubbing, escavation, embankment, puddling and external vall-
ing of the section ot the Chesapenke and O%io Craal,
as feid down by the Company, st the pricss inserted In the subjoined columas, and to complete the work uc-
cording to the preceding specitication, anut upon the terms and condittons stipulared in the coateact which I
shall hereufter subsceibe, a copy of which hus been exhibited to and rend by e

Grubbdiag. Excavation, l Enbunkme Puddl’mg?
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Signed by me, this day of 183

No contract will be made with more than one individual.

No spieiwus liquor will be allowed to be vied un the sestion. :

If the section afiords timber pot requiced fur the consteuctisn of the section, the centractor will be aliow-
ed touse so much of it as he may naed for fuel and the construction of his sliantees.
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Specification for Sections,
ca.



SPECIFICATION

For Scetion No. of the Chesapeake and Dhio Canal.

PLAN AND DIMENSIONS OF THE CANAL-

Th~ Cana! binkaare to e 8o constructed that the water may at all places, be at teast
fee: wile at the surlace, naually denomuated the water hoe, feet at the bollom
of tha Canal, and feet deep.

Ex:h ol the banks shall rise ahave the water fine at least two feet if reqnired ; and anch o slope shall be preserved
on the inner and antwird side of the banks, above inid helow the water, us that every fuat of perpendicular rise shall
have an Liorizonlal base ot eighteen inches, or more if required.  ‘The towing path shall be on the river side ol tne
Canal 5 iis sumnnt shali be, at least twelve feet wide ; the summit of the opposite bank at least eight feet ; and both banks
shattfive i lizeml dechination at their sumuit from their inoer to their outer edges, at the rate of teninchesin teo fest.

hang~ shall be consirusted of as pure and solul water-proarearth, as the excavation wiit ufford ; they shall be made
even, with a slope oo the outer side nat [evs it required than on the inner ; and. more eifectuatiy to unite the
the natural s0il on which they rest, al) the grass ot cther vegelable growth, including trees, bushes, stumps
roots, alyiz with the vegetible monld, shall be renoved from the entire space occupied by the Cabal, its ee.bunkmeots
and ~lapes, and shall be cv'emllv ressryved, that it may constitute a cover for the outer slope of the baus. when fnish-
ed.  The grubbing and cleariog <ball be inspected by some Engineer attached to the Residency, of which the Section
forms a port, and sueh further labor shali be bestawed thereupon as he may require. Besides the Canal, its towiag
path. and the onter slope of the [atter, aud of the apposite bank of the Capal, all of which shall be grubbed aad cleared,
shall. if raquired by the Ea-

A wirip u'i:.houl them, twenry feet in breadth, and ronaing ulonyg bath sides of the Canal,
gineer, be cot neur the earth,iad cleared, for the convenieace of passing along the Caaal for inlercourse aad tnspec-
tion, as wall as to prevent the temporary interruptina of the Canal by fulling timber,
EXCAVATION OF THE CANAL
Thiais meaat to include oot only the excuvation of the trunk of the Caaal, but alse of all drains that may occar ‘on
the Section.

Al Jetached stone which twn men can coaveniently lift, and place in a cart or wheelbarrow, are to be included in

the first dennmination of excavation ia the following pruposal.  All other stone, except slate, will be iocluded in the

second.
‘The ap0il baaks or snrplas earth, shall be Jaid with as imuch eveaness and regularity, and with as little injory to

the udj cent Japds 1s mav be, an '+ e Enginesrmay require all the surplas earth to be deposited on either side of the
Caoal, provid+d. however, that the Canteactor shall not he required to transport it more than 120 feet horizontal
measare, witkaut additinnal compen<ation, to be adjndued by the Endineer, »

The Contpactor shall peeserve in-the battom of the Cunal. if directed by the Engineer, aud distribute along the same
all sceh slone as may be suved for paving the inner dapes of the Canal, and the President and Directors may agree,
either with the Contractor for the Sectiva, or with any otber person, for pavisg the said slopes, either before or alter
the comgletion of the Section,

No-ailowance is to be mude for pumping or bailing water. .

EMBANKMENT.

This term includes the ﬁlhn- np of the side banks and hottom of the Canal, covering Bridges, Culnm and Aque- ’

ducte, a0l the formutiva of the embankments upon, ar slopes lealding to or from them.
fa all cises the earth far emhankment shall be takea from sach place as may be directed by the Engineer ofthe

mldency of the Caaul of which the Section constitutes a part. Whers the Soction does. not afford a safficiency of

suitable matecials far embunkment, the Presideat aad Directors will, at their own cost, ohzain the right to such mate-
‘vial us shall be npproved, and when the transportation of emmbankment so procured, oot from Canal excavation.) shall

necesvarily exceed a quarter ofa mile, the Engiaeer shall adjudge such compensation for such extra distunce ashe

may deem just.
1n alt cases of broml embankments over Culverts or elsewhere, the Engiaeer may prescribe that the same he made

with carts instea? of wheelharrows, and shall require that the embankmeat be carried up from the bottom by succes-
sive strara of eacth, unilormiv laid over its eatire breadth, so that one course for the entire breadth of the embaoke

ment shadl e cmnp}et#d hefore the aext he begao.
No mtesial excavated from the Canal and placed on the embankment will be estimated as. embaokmeat, unless it

shall ba necessarily trausported over 120 fzet, horizonsal measure.
No logs, trees, brush, stamps, roots, leaves, grass or stones shall be leit or admitted iate auy part of the embaak-

ment,
No sllowance will he made for earth washed away, or remaved by flaoda.

After the sxternal slopes af'ths amhaniment have beea nearly completed, the soil and mack remaved in grubhing
feom the zround occupied by the Caaal shuli he thrown up 20 as to form the outward cover of the embankment, and
the outward slopes shall he thereafter sawn doan, with such grasa seed as shall bhe furnished by the Canal Company
prior to the final extimate being returaed by the Eagineer,or paid by tne Compaay. For this secrvicethe Engineer
shall adjndge a fuir compensation. ) Co

) PUDDLING.
The Pnddling, when any i« required by the Enzineer, shall be regulated by him as to quality, thickness. a.nd dlsposl-

tion. 1t will be measurad and pmd for as embankment, (untess taken from Caoal and within 120 feet.) in addition to

the clay to a proper consistency.

) C e e BE e e

the price affired in the follawing proposal, that beiog naderstoed to cover only the-expense of wetting and reducing -
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WALLING,

T e ternal watling, veteal or slope, shall be of such qualdy gt anid thickness, asihe Eogineer may direct, a.d

stidl b v ried up foo an approveld loaadation, it be Lad. The foandation ot every slope wail shalt be ab r

ghes with the stope of te embankment it i3 desizned to peotect, aud he succesyive bads formed i narnyise it up
ient time

Lo parsnied toi's Dundation. No wall shall e canstenczed against any wintankment which has nothad «
e estiaotion of the Fogineer, Lo settle, betors it s made to press upon it fauilcases whenihe ontade wall allihe
Uil 4 lialle to be covered by river freshets, the embaoknient Uelod the sume shall be carried ap wish dee spails off

the gruarnes or exearated rock of the Section, one Dot in thickness, anl it there be no spalls, the Comractor may be

f

veqaired 1 peand ap reduce part ol the excavated rock of the Section toasize to pass through i theee inch ning. The
Labor of peunding the roek to be pand forat s estmate of the Fuginger ; provived it slidl iv 0o case excecd 25 ceots
pee pereh for paumlbieg, and tbe isaterial whea placed, shall be measuced as embankment.

No Stooe shall bee nsed i walliog natd ot shiall have been approved by an Eugiocer.  When stuae ot faraished
from the Canal excavatinn oltall b require} for walling, aud the Contracloe cannot ugree with the wwner thurent fue
the same, on reasnnable terms, the Prestdent apd Dicectors will, upun upplic.nlinn. Catxe the sune to be condemned
aceording to the charter of the Compaay, e Contractor payinyg the expeuse ol the condemnativn us w eil as the ver-
dict ol the Jury,  When atshadl become areceasary 1o transport stone, not etcavated from the Canal, more than a

gnarter ofa mile, the Dogineer shall eatimate the just value of such excess of transportation.

e, o

PROPOSAL.

Tus Sus.caigen  offer  to conlract for the grubbisz, escavaiion, embankment, pulddliog aml exiernal wal
liag, of the 7, Section of the Chesuprake and Obio Canal, us lid dowa by
the Cozapany. ut the prices inserted inthe subjoined columns, under the descriptions of work to be doce.ie conplete
the work uccording to the preceding Specitcati on. .ol withia such time a9 may be stipulated in a contract which

sl hereafter subacribe, 4 capy af whichtas beea exhibitad taaad read by

P No. Grubbing, | E«ravation from Caval. Ebashment, Puddlmg.} Esternal or pratection walling,
&
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Mo partaer willhe admitied into the cantract whase name does not appear on this proposal. :
‘;t - If the Sectinn atfards tinber not required for the constrnction of the Sactioo, the Contractor may be allowed to use
" so much of it us he may need for fuel anl the construction of hiy shantees. :
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- or S‘echun No. - . ofthe Chesapeaile amI ()hco ("anal- :

. Y R et Tt . KRR R
N ‘341\ e \ C [ S R

PLAN AI\D Dl\]h\alo\b OF THE C,\‘J&L R PRI

e “ H L . PR

b h Tha wndlh of canal at water fine shuH be nﬁ_y four teet, and at 1he bonom xh ny fee(. Its depth of water shall

+ be six feet, with.the addition of oae tenth of a foot per m:lv, for the distance of me section helow the lock at the
head of the level. [ Cole S ey e N

_++2, Fach of the banks shall rise above the water hne two fee(, ad the outer and inner slo')es of lhe banks slxa‘l
‘have‘a harizonml basé of two feet -for every foot of perpendicular rise.- The towing paxb shall be on the river

-#ide of the canaly ks summit shall be twelve feet wide, and that of the berm bank eight feet; 2ad bmh banks shall

. .. bave a lateral declination on their top, outwards, of dne mch to the foot. o

+ 8. The width of the the canale—of the banks. and the:r sl opcs, may be mcreased or dlmlmahcd as cireumstances

) shall require andithe Engineer direct. . e Cepen

. 4, The banks shall be constructed of such malenals as the Enomeer sha!l dxrect. Tnev shm\ he made s'ncaxh aad

TR Stumps, F0013, alddg Wit the’ vegetasle moald, shall be moved irom ‘the entire space occupied by th° ‘canzl und its
E ‘ emobankments; and the'mould shall be carefully resetved, that it may- coostitute a cover tor the outer siope of the
T .N'" banks, when finisied. .- Unless otherwise authorized, by the written permission-ef the Engineer, all the grubbing;
TR “clearing, and preparation for the embankment; over the whole section, shail be completed and inspected by him
Pl pefore (he excavation of the canal or the formation of the embankruent shall be coaunenced; and no estdmate shalil
! be mads on the section until this shall have been dane, unless such permission shalt have been granted. .. ..
ny s, IT required by the Engineer, all trees and bushes shall be cleared even with the ground for a space lwemy feet
wide, and runmng along both s:des of the canal B A B E R B ARSI s i
: D EXcavaTion. UL ? I A
-6. This is meantto include the excavation of the truok of the canal, and of all dram» d‘alare reqde'ed necessary
#by the construction of the section; aud of all mucking, and of all puddle ditches. - . . .
u)’ 7 Detached stone, not e!ceedln" a cuhic foor in size, will be included io the first, deuomma!!on of excavation .
\g in.the following proposal, (item No 2 All other stone, except slate, will be included in item No. 3. . -
»—,1. 8.-The spoil bauks, or surplus earth shall be laid even and re~ular, leaving a space between the ‘canzl bank and
s 048" spoil bank, four feet wide, for a drain.  There shall also be left “suitable outlets. through the spoil bark from this Q\
- "('“.f %; drain at every threk hundred feet in leagth. The slope of the spoil bank nest to the’ can‘sl shail be the same as \{
that of the inner slope of the canal bauks, and’ the inclination on the top, shall be at least two inches to the foot, from
< the-canal. Tle Eugineer may require all the surplus earth to be deposited on either side of the canal; provided,
‘ howaver, that the, Contractor shull not be required;ta transport it more than one hundred and twenty feet, measuriog {
! in'a direct Jine l‘mm the phcc {rom which n is taken to the place of deposue, wuhout extra comoensauon, to be
5% ddjudged by the Yngineer.. el S e : .
L1733 0. Stone excovated from thesection, and not reqmred in its construction, shall be depos.ted as ma} be directed by
'*-m%—j‘rﬂm -Engineer; provided, however, that the Contractorshall not be required to traospert it morethan pne huadreg
o=~ -Srand twenty feet, without ‘extra’ compensation, to be adjudged by the Engineer. = 77 . A
'10. No allowance is 10 be made for pumpmw or bailing water. R

"“ .7 ~EMBANKMENT.

-
g 11. .This term mcludes thc formanon of the bam&s the ﬁlhnv in of the canal to bottorn, and also, when :equlred by *
i the Engineer in writing, the covering of culsaris, and the nllmr’ against agueducts, and the formauou of embank-

N ix:cnls leadmv to-and from bridges, and the ﬁ.nnu up of low ground: agjacent 10 the section. — . . - oo Lt
+ i A2 :Is czseswhere the base of the embanhkment shall be below the botiom of the canal, the embankment shail be
ade witht carts, formed in successsive horizontal fayers of six inches in thickness, and uniformly laid over the en-
{hm breadih of the embankment, so that one course shall be camaleted over the entire length of. the embankment, .
as vearly as praeticable, accordm" to the judgment of the Engiaeer, before the next shail be begun. In lighter -
" embankments, where wheelbarrows may be used, they shall be tormed in horizonts! layers not exceeding one foot
§n ‘thickness; and, in raising: one portion higher than another, the ead of each successive layer shall stop short of-

xhe preceding layer at Jeast three feet, so that the end of the embaakment shall form a slope of threc to one..
;. 13.. No material excavated from the canal aad ‘placed an the embankment will be estimated 3s e-nbank-renr, un-
 Jess it shall have been necessarily transported over one hundred and twenty feet. Pew Ve Lo
‘} ~14. No logy, trees, brush stumps, rools, lea‘es, gra&;, or s!ones‘ shall be lefz 'n, or admmed into, any part ot‘the .
mbankment. .. Vo r Lo R A !
315.-Np allowance sha!l be made f'or eanh washcd away or removed by ﬂoods. T !
16. “After the entire scction shall have been completed in every other respect, the soil and muck removcd in pre-
S)anng for the embankment sha‘l, if so ordered in writing by the Engineer, be thrown up so as to form the out~ .
rd cover of the embaukment; in which case a reasonable specific allowance shalt be adjudged by-the Engineer. *
-17. Where it shall be deemed expedient to lncreasc the canal to a width not exceeding seventy Jeet atwater line,
Ior ‘the purpose of obtaining earth for embankment, the earth so obtained shall be considered and paid for as ** ma-
terials excavated from the mnal ** but where the width is increased for-this-purpose to more-than sevenéyfeetsthen -
* the eatth takeu from such ezcess of widih will be- esummed as “ma\enal; not excus ated fram the canal.” .

N 18; The pudd(mg, whcn anyis requ:red by lhe En"meer, shall be re"uh\ted by hicn as 10 quzhr\ lhxcxness, and
. uposmon. fvwill be mieasured and paid for as embmkmem (unless taken from the canal and within one hundred
"ty aod tweaty feet,) in addition ta the price affixed in the following proposaia—-—mac being wvaderstood 1b cover ovﬂy
. lhe expense of wetting and rcducmv the clay 103 proper consistency. e R A :

Tt I waLuGg. Lo

. SR A s -
19. The extemal walling, vcmnl or slope, shall be of such qu.ﬂnt), hewm a'\d th:cl»."tess, as t%e En~meer may
‘direct, and shall be carried up from an approved foundation. The foundation of every slope wall shall be at right
.angles with the slope of the embankment it 1s designed 1o protect, and the successive beds formed in carrying it up
- shall be paralle\ to its.foundation. No wall shal} be constructed against'uny embankment which has not had sufi~

“cient time, in.the opmmn of the Engincer,ito settle, before it is made to press upon it. In all cases when the
- outsids wall of the canal is liabie (o be cavered by river fresheus, the embankment-behind: the sane, shall be carried
. p with the spalls of the quatries or excavated rock of the section, one foot in thickness; and if there be no spalls,
. 5‘: : lhe Contractor may be required to paund oc reduce part of the excavatéd rock of the section to a-size to pass

‘l‘,a

" ‘ afs 1hrouvh a three- mch ring. T'he laber of pognding the rock to lie paid for.21 the estimate of the Engiseer; provided
" ' - N . - o
. 89 -
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* cven on the outside as well as on the inside; znd all the grass or other yegerable, gronis, Jacluding, c:._basnf-sm,mu
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as ambankmant.

. e - 81, Where euter walling shall bu di-pe rnsed with, in wholy o in part, oo an cuter protection of loose vork shall
© . in consaquence bo requm.d and such rock stall be furnished from the excavation of the section, apd shall
L requite 1 ba transporied more tkan one hundred and twenty feet, the Evyineer sball adjudze a fuyr compen-
T satioa for the excess of distance.  And in cases where exfra Tubar shalt be reyuired in '\rran-rim the outer surface
. of the loose ttane protection, the yalue of such extra Inbor shall also be adjudged by 1he Enciveer; but if said
rock used ia the outer protection shall not be had fram the canal excavation, then the quarrying, and the entire

.. 22, No staae shall be used in walling ot outer p:oleclmn wntil it shall bave been appmved of by the Enumeer,
-. %7 7 98, When stone shall he required for walling or far loose protection , and the same cannot be bad from canale::af
: vation, and the Contractor cannol agree with the owner thereof for the same ¢n reasenable terms, the President

the Contractor payiag the expense ol the candemnation as well as the Yerdict of the jusy. Lok

24, When stone wor excavated fram the canal, required fur walling, shall npecessarily be :rapspoued mm—e 1'mn
one fourth of a mile, the Enginesr shall estimarte the just valae o such ercess of (ransporiation,
~ 93, Whera roaterials of any kind are requlred fram oumde of the canal, they shall be had fronf such place as Ihe
Engioeer shatl direct. . . .
26 If the Engineer shall dlrect one or more hrldcea ta he coustructed at a pnm{ or polms to be demgnmed
by him, for the purpese of obtaining earth from Vi lrglm.‘l or fram any of the Islands of the Potomac, the Contractor
shall be paid jor the cost and the ketpmg up of said bridge or hrsdnes at the estimate of the Engineer; and in
unmllmg the keeging up of said bridge or bridges, the Engineer shali value unly such cxpeuse; a3 he may desm

el o7, Inalt cases where distances are prescnbed far transpurt'mou, the same rnn-de o[' measmemem w:ll bc adspted
as is provided for jo the Irausporl:uon of * surplus earth,”” excepr where maierial shall be necessarily transpasted

" a¢ross the Potomac river, in which case the most direct practlLable routs wiil he measuced. S
28. The rightis reserved by 1he Canal Company at any time to exclude from the contract for this section such

: portions of the section as may be ¢ccupied by any aqueduce, lock, culvert, or ather masonry, aad g reasanable
~ distance above and below the same, so as to afford space for the use of the coostructor of any such works zod

* the balaoce of the section remaining to the Contr-cmr., :hen the Company may require of said Caarrauer 10 do
It or any of the work pre-nausly excluded.: , .

Tha subscnbcr oﬁ'ers to conlract for the construction of the

" fication, and pon. the terma and conditions stipulated in the contract “hlch 1 shall hereaflter sub-
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- 20, Where vertical walling siull be uied, it shall bo coped with the bost of the stone f.ums'nei by the Huarne;.
 transpartatian, 23 well as the extva lahor of arranging the stope, shall be estimated by the Engineer. N4
and Directors will, Jspon applicatign, cavse the same to e condemuned, aceording to the charter of the Companv,
‘10 bave been necessary, with preper care, un the parst of the Contractor, - TR

:‘. materials for cmbankmenl to cover the same when coustrucied. And il said masonry shall be finished earlier than-

< el cudigied ), section of the Chesapeake and Ohio Canal, as laid down by the Company atthe .
b pnces inserted in'the sobjoined columas, and io complete the work aceording o the preceding speci- -

A -‘scnbe, a copy- uf which has been exhibited to and read by me. .o Lt o .'“T R S
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"General Plan for Rock Dikes across Ravines
to catch wash & ¢,
April 23, 1840
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Illustration 1.

Photograph taken ca. 1903 of canal in
Georgetown showing towpath and trunk.

From Brady-Handy Collection, Library of Congress.
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Illustration 2.

Photograph taken ca. 1903 of canal above
Georgetown, showing towpath, berm, and trunk.

[49)1

From Brady-Handy Collection, Library of Congress.













Illustration 3.

Photograph taken in 1967 of dry masonry wall on
south side of canal along M Street in Georgetown.
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Photograph by George Eisenman.
From Historic American Buildings Survey File, Library of
Congress.,
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Illustration 4.

Photograph taken in 1967 of dry masonry wall on north
side of canal between Warehouse Alley and Wisconsin Avenue

in Georgetown.
Photograph by George Eisenman.

From Historic American Buildings Survey File, Library of
Congress.












To keep the cost of reproduction down, these drawings have
been incorporated into this report as representative samples of
the profiles and cross-sections of the canal prism that may be
found in Record Group 79 at the National Archives. Xerox copies
of the following items from this record group are on file at
the Antietam-C & O Canal Group headquarters:

1. Profiles of Sections Nos. 90-112,
115-155, 173-206.

2. Drawings for Sections Nos. 222-237.

3. Drawings for Sections Nos. 314-316,
318-323.
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