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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 & 0 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suggesting and locating unpublished documents; and to Dr.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 & 0 Canal NHP, Supervisory Historian 
F. Ross Holland, Historical Architect Thomas N. Crellin, and Editor 
Linda Wedel for reading the manuscript and providing editorial 
assistance. 

iii 

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.l 

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 

2 connection was practicable and estimated its cost at about $1,114,300. 

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. l-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 Chesa eake & Ohio Canal Com an ; with the Proceedings of the 

led to the formation of the said Com an Washington, 

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. 

1 



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.4 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.S 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.7 

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 Histor of the Chesa eake & 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., 1st sess., 1840, p. 13. 

7. Ibid. 
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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 wide; 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,9 

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 $4,000iOOO, 
which was about half the Board's estimate for the same section. 0 

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 cormnon excavation, 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. Ibid., p. 9. 

10. Ibid., PP· 8-10. 

11. .!ill.·' PP· 9-11. 
3 



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 public funds to the stock of the 
Chesapeake and Ohio Canal Company.l 2 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.l3 After completing the business of organization, the 
directors immediately selected Judge Benjamin Wright as Chief Engineer, 
who had previously been associated wit~_the construction 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 52d 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 
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source materials referred to in this report axe deposited in the I 
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Department of the Interior files at the National Archives and are 
designated Record Group 79. 

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

5 
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II. ADMINISTRATIVE DATA 

A. Name of Structurp 

Canal Prism, including towpath, berm, and river revetments, 
Chesapeake and Ohio 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 Classified Structures has not been completed yet 
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 construction, 
maintenance, and operation of the canal. Other 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 "national 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 restore 
the canal prism entirely. On these sections, 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 also 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, including 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. In 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 should be restored in the manner 
that was apparently used by the original builders, 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 
rest,ored to its historic dimensions and sealed with a "clay line't'" 
to make it watertight; (e) stone masonry 't'iver revetments should be 
rebuilt, repainted, o't' regrouted, and rip't'ap river revetments should 
be strengthened and reinforced; ttees, brush, and deb't'is should be 
removed f't'om 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 fo't' 
consideration. 
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III. GENERAL PLAN AND SPECIFICATIONS OF CANAL PRISM 

Before contracts could be let and construction begin, the board 
of director.s 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.l In this way, the company hoped to prevent speculation 
and keep down land acquisition costs as much as possible.2 

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 1st 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. 4 

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

2. First Annual Report (1829), C & 0 Co., in Proceedings of 
the Stockholders, A, 41. 

3. Rules Adopted By the President and Directors 
and Ohio Canal Com an for the Government of the Cor 
Washington, 1828), pp. l-10. 

4. Proceedings of the Stockholders, A, 17-18. 

9 



I 
Late in October the directors let 50 more sections of the line I 

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. 

1 The contracts for the masonry works on the part of the line let in 
August had been delayed until canal surveyors had found stone in 
convenient locations and hydraulic lime of suitable quality.S 

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. Its narrowest breadth 
at the surface, (and this will but seldom occur,) 
will be fifty feet. Its breadth, at bottom, 
(generally forty-two feet) will depend upon the 
quality of the earth through which the canal passes, 
and t.he facilities afforded for the inner pavement 
of its slopes, as it progresses. • • • 7 

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 
dj.mensions could be executed at little additional cost. 

5. First Annual Report (1829), C & 0 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. ~., pp. 70-71. 
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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 below it, with such slope 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.9 

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. Reed., C & 0 
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 & 0 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 trunk. 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 inner 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 canal; 
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 
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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. In 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 
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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, 
unless it shall have been necessarily transported 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 removed 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 thrown 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 water 
surface, for the purpose of obtaining earth for 
embankment, the earth so obtained shall be con­
sidered as "materials excavated from the canal; 11 

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 substance 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 consis­
tency. 
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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 vertical 
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 condemnation 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 transportation.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 1 1828, 
he was given specific instructions concerning the construction of the 
surface of the towpath to provide for the necessary drainage. The 
dire!C tions 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 
lev,els of the river .12 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 & 0 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 
loc.ated in the C & 0 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. Reed., Letter Book of the 
Resident Engineer of the 5th Residency of the 1st Division. 

12. Proceedings of the President and Board of Directors, A, 50-53. 

16 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

questioned. Following an official inspection of the masonry work 
on the 1st Divisiont Robert Leckie reported to the canal board on 
December 3t 1828t his dissatisfaction with the quality of many of 
these embankment wall foundations.l3 

Soont 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 26t l828t Nathan S. Robertst 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 observet 
must be commenced in from 2 to 6 feet of water. In 
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. Reed., 
C & 0 Co. 
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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. It 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. • 14 

Another unforeseen construction problem that received increasing 
attention in the first eighteen months of work concerned the pavement 
of the inner slopes of the canal 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 1st 
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.l5 

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 transmitted 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 done at 
12~ cents the superficial yard of one foot average 
thickness. 

14. Roberts to Fairfax, Dec. 26, 1828, Ltrs. Reed., C & 0 Co. 

15. Purcell to Fisk, Mar, 12, 1830, Ltrs. Sent, Letter Book 
of the Resident Engineer of the lst Residency of the 1st 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 ultim~te!J both slopes, so as to guard 
them from abration Lsi~/. 

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. 17 

16. Mercer to Fisk, Mar. 29, 1830, Ltrs. Sent, C & 0 Co. 

17. Third Annual Report (1831), C & 0 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 distractions, 
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. 1 

As early as May 1829, many contractors were having financial 
difficulties. 2 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.3 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.4 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.S The rate of wages 

l. 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. Reed., C & 0 Co. 

4. First Annu~l Report (1829), C & 0 Co., in Proceedings of the 
Stockholders, A, 39, 52. 

5. Second Annual Report (1830), C & 0 Co., in Proceedings of the 
Stockholders, A, 84.· 
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. 6 
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.9 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.10 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 & 0 Co., in Proceedings of 
the Stockholders, A, 221-22. 

7. First Annual Report (1829), C & 0 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 & 0 Co., in Proceedings of 
the Stockholders, A, 83. 

9. lSid., pp. 83-84. 

10. Balch to Board of Directors, Aug. 28, 1830, Ltrs. 'Reed., 
C & 0 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 1st Residency of the 
1st Division. 
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until spring. As was to happen throughout the period of construc­
tion and operation of the canal, the freshets, which occurred 
periodically in the fall and spring, often filled the lock pits 
and canal trunk with mud, di~ris, 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.l4 

Contractors resorted to various expedients to avoid financial 
losses. The responsible ones sought redress in petitions for the 
payment of retained money and for increased allowances.l5 When 
forced to suspend operations due to lack of sufficient funds, con­
scientious contractors would request monetary advances offering 
bonds as collateral security. 16 Their pleas often met with the 
recommendations of the Chief Engineer and favorable action of the 
board, although the board became increasingly less receptive as 
the company 1 s financial condition worsened. 17 Other contractors 
sought to avoid losses by slipshod or fraudulent construction, while 
others absconded with their monthly payments on the estimates, 

12, First Annual Report (1829), C & 0 Co,, in Proceedings of 
the Stockholders, A, 54. Also see Holdsworth and Sherwood to Board of 
Directors, Sept. 24, 1829, Ltrs. Reed., C & 0 Co. 

13. McP, Brien to Board of Directors, Feb. 3, 1835, Ltrs. 
Reed., C &. 0 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. Reed., C & 0 Co. 

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

17. Ibid., B, 198. 
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leaving both creditors and laborers unpaid.l8 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. 20 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.21 

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. VanSlyke to Board of .Directors, July 21, 1830, Ltrs. Reed., 
C & 0 Co. 

19. Millerd to Board of Directors, Nov. 11, 1829, Ltrs. Reed., 
C & 0 Co. 
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20. First Annual Report (1829), C & 0 Co., in Proceedings of the 
Stockholders, A, 52. Also see Second Annual Report (1830), in ibid., I 
pp. 84-85. 

21. First Annual Report (1829), C & 0 Co., in Proceedings of the 
Stockholders, A, 52. 

22. Second Annual Report (1830), C & 0 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. 24 

At the time, England was in the midst of a political and economic 
crisis marked by widespread unemployment, rising inflation, and un-
rest among its working classes.25 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.29 

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

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

26. Mercer to Maury, Nov. 18, 1828, Ltrs. Sent, C & 0 Co. 

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

28. Ibid. 

29. First Annual Report (1829), C & 0 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 canal company 
and the Baltimore and Ohio Railroad over the right-of-way from 
Point of Rocks to Harpers Ferry. The rail road 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 
prE!vented 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. 30 

After slow and costly legal proceedings, the Court of Appeals 
of Maryland in January 1832 reversed an earlier decision by the 
Chancery Court of Annapolis and confirmed the canal company in 
its claim to the right of prior location. 31 When it received the 
official copy of the decision, 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. 33 These 2 miles included some of the narrowest 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 
Rail road continued to agitate against the canal company. The 
Maryland legislature requested the canal company to consider joint 
construction of the rail road and the canal from Point of Rocks to 
Harpers Ferry. Despite its misgivings, the canal company (because 
of its deteriorating financial condition) was not in a position to 
ignore this proposal. In the final settlement, the railroad 

30. Ibid., p. 55. 

31. Proceedings of the President and Board of Directors, c, 
48. Also see Fourth Annual Report (1832), C & 0 Co., in Proceedings 
of the Stockholders, A, 200. 

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

33. ~·· pp. 52-53. 

34. Mercer to Cruger and Purcell, Jan. 23, 1832, Ltrs. Sent, 
C .~ 0 Co. 
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company agreed to subscribe to 2,500 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 in the initial stages of construction, 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 annual 
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.36 

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 ultimate success.37 

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

36. First Annual Report (1829), C & 0 Co., in Proceedings of 
the Stockholders, A, 40. 

37. Second Annual Report (1830), C & 0 Co., in Proceedings of 
the Stockholders, A, 86. 
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Reports made early in 1830 on the progress of the construction 
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 
Committ~e on Roads and Canals that "as far as the first twenty 
miles [beyond George to~/, 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 shown 
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 observed 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. Ibid. 
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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 less 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.40 

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 done between Georgetown and Point 
of Rocks had been largely due to the increased general dimensions 
of the waterway.4l This report also observed that in regard to the 
dimensions of the S-mile level from the Little Falls feeder to 
Georgetown 

which the condition attached to the United States' 
subscription 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 feet.42 

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

Co. 

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. Reed., C & 0 

41. Second Annual Report (1830), C & 0 Co., in Proceedings 
of the Stockholders, A, 82-83. 

42. !E.ii· 
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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 canal 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. 45 This early opening of navigation on a section 
of the canal appears to have been disrupted tempora~ily by the mid­
winter ice, but it was reopened on March 19, 1831. 46 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 
Chesa eake and Ohio Canal from Washin ton Cit of 

Washington, 1831 , repr~nte ~n House Report 
hereafter cited as Report of Abert and Kearney. 

44. Third Annual Report (1831), C & 0 Co,, in Proceedings of 
the Stockholders, A, 141. 

45. ~., pp. 132-33. 

46. VanSlyke to Mercer, Apr. 2, 1831, Ltrs. Reed., C & 0 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. u49 

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.50 

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

49. Ibid., 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. In 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.51 

Abert and Kearney found that where the embankment walls reached 
such heights, special measures were taken to secure their foundations. 
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. 52 

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.53 

51. Ibid., p. 95. 

52. Ibid., pp. 95-96. Here in the Widewater area, the canal 
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engineers decided to use the old river channel instead of con- I 
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 

1 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 extensive and well constructed walls 
of dry masonry." 54 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 canal waterway through the 
heavy rock formations, In these areas, the contractors had no 
choice but to establish the embankment wall foundations in the 
river itself. 55 

One such wall that was nearing completion at the time of their 
inspection was located on Section 66 just below Lock No. 26, Here 
85-foot-high red cliffs of Triassic sandstone projected into the 
river several miles above White's Ferry 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.56 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 to 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. Ibid., p. 101. 

55. Ibid, 

56. Aside from scattered detailed instructions such as these, 
there is little other technical construction information on the building 
of walls that can be found in the Chesapeake and Ohio 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 l 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 1831.58 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 On that date, the canal 
board embarked on the packet boat C. F. Mercer and descended 
through Locks Nos. l, 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. In June 1832 the fourth annual report 
stated that these remaining works had proceeded tardily because of 
the controversy with the Baltimore and Ohio Railroad.60 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.6l 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 & 0 Co., in Proceedings of 
the Stockholders, A, 199-206. 

61. Rush to Board of Directors, Aug. 5, 1833, Ltrs. Reed., 
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 414, 
p. 141. The total quantity of excavation and embankment, with their 
respective costs needed to form the trunk of the canal from the Rock 
Creek Basin at Georgetown to the point of Rocks was as follows: 
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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."63 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."64 

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. In 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 
1-foot thickness of stone was 12-1/2 cents when the stone was within 
120 feet. 65 

Directing his attention to the works still in progress above the 
Point of Rocks, McNeill noted the difficulties of construction 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.66 

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

63. Ibid., pp. 144-45. 

64. Ibid. 

65. Ibid. 

66. Ibid., 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. Its 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 rise of 
one foot in one and a half ••. ,68 

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

The canal is reduced in breadth below those 
dimensionst wherever much additional 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 cost 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 & 0 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 operations 
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.2 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
newal of earlier grievances. Land acquisition costs remained high 
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. 3 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 & 0 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. Reed., 
C & 0 Co. 

4. Sixth Annual Report (1834), C & 0 Co., p. 4. 

39 



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.6 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.7 

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.8 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 1834.9 

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 $6,500,000.10 In this situation, the State of Maryland 
again came to the aid of the virtually bankrupt canal company 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 & 0 Co., p. 25, 

6. Fisk to Board of Directors, Mar. 30, 1840, Ltrs. Reed., 
c·& 0 Co. 

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

11. Proceedings of the President and Board of Directors, D, 265. I 
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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.l2 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.l4 

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. Eighth Annual Report (1836), C & 0 Co., p. 6. 

13. Thirteenth Annual Report (1841), C & 0 Co., p. 27. 

14. Purcell to Board of Directors, Jan. 29, 1834, Ltrs. Reed., 
C & 0 Co. 
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disturbances near the Paw Paw Tunnel in July and August 1838, the 
company suspended work along some sections of the canal and ordered 
the dismissal and blacklisting of disorderly persons.l5 Although 
isolated incidents continued to occur, these forceful measures, 
together with the use of strikebreakers, appear to have been 
effective in restoring order.l6 

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. In 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, 
Sharpsburyj 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 sharply because of the general 
inflation of the period.l8 In subsequent years, less serious out­
breaks of sickness occurred along the line of construction, as in 
the summer of 1833 near Williamsport, creating fear among the 
workers and causing the suspension of operations for a time. 19 

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.20 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.Zl 

15. Fisk to Board of Directors, July 3, 1838, Ltrs. Reed., 
C & 0 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 & 0 Co., pp. 3-5. 

19. Purcell to Board of Directors, August l, 1833, Ltrs. Reed., 
C & 0 Co. 

20. Sixth Annual Report (1834), C & 0 Co., p. 4. 

21. Seventh Annual Report (1835), C & 0 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 rerry. According to the seventh annual report of the canal 
comeany, the dimensions of the newly-opened sections were "reduced to 
50 Lfeet 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 rec0mmepded 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.25 For 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 In 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. Ibid. 

23. Ibid. 

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

25. Mercer to Purcell, May 7, 1832, Ltrs. Sent, C & 0 Co. 

26. Seventh Annual Report (1835), C & 0 Co., pp. 8-9. 

43 



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.27 

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 l 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 l 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.31 

28. Seventh Annual Report (1835), C & 0 Co., p. 9. 

29. Purcell to Board of Directors, Sept. 17, 1835, Ltrs. Reed., C & 0 
Co. Also see Proceedings of the President and Board of Directors, D, 442-43. 

30. Seventh Annual Report (1835), C & 0 Co., pp. 8-10. 

31. Ibid. For a more in-depth study of the slackwater towpath behind 
Dam No. 4,---;e€ 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 & 0 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 & 0 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 fi~st 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.32 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 canal 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."34 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."35 According to their report, experience had 
proven that this pavement of the inner 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 & 0 Co. 

33. Eighth Annual Report (1836), C & 0 Co., pp. 3-4. 

34. Ninth Annual Report (1837), C & 0 Co., p. 3. 

35. Ibid. 

36. Ibid. 
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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 
locgting 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 ripraps 
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.39 

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. Ibid., P· 4. 

38. Ibid. 

39. Ibid., PP· 7-8. 

40. Ibid. 
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Cacapon River, was watered in April 1839. 41 Now the canal company 
looked forward to the completion of the last 50 miles of construction 
to Cumb~rland. However, the canal engineers were soon forced to 
deal with the problem of lime sinks, one of the most critical 
problems to face the canal company in its years of construction 
above Harpers Ferry. 

The Great Valley, known in Virginia as the Shenandoah and in 
Maryland and Pennsylvania 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 foLmations 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.42 

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 No, 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 contractors in practical construction, 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.44 

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

42. U. S,, Congress, House, Committee on Public Lands, Chesapeake 
and Ohio Canal Report, H. Doc. 687, 8lst Gong., 2d sess., 1950, 
pp. 9-10, hereafter cited as House Document 687. 

43. For more information on the location of limestone formations 
along the canal, see the C & 0 Canal Natural History Base Map by John 
R, Miele, 1963. 

44. Seventh Annual Report (1835), C & 0 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. In 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 gates, 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. Reed., C & 0 Co. 

46. Report of the General Committee of the Stockholders of 
the Chesapeake and Ohio Canal Company (Washington, 1839), p. 8. 
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1839, Superintendent George W. Rodgers reported that four breaches 
had occurred in the canal near 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 one 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 
more 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 lime 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.47 

After a thorough examination of the lime sink problems near Lock 
No. 37, Chief Engineer Fisk made a comprehensive 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 down 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. l, 1839, Ltrs. Reed., 
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 Canal 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. Reed., 
C & 0 Co. 
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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.49 

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 already 
been dug on these sections, and Fisk suggested that it be finished.50 

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.Sl 
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 canal, 
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,53 

49. Ibid. 

50. Ibid. 
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51. Proceedings of the President and Board of Directors, F, 151. II 
52. Proceedings of the Stockholders, B, 362-64. 

53. Ibid. The repairs did not prove to be sufficient, because 
the canal company annual reports for subsequent years mention similar 
recurring problems that remained unsolved. 
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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 contract. 
As soon as revised estimaces 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.54 

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.56 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.57 

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 sections," 
and those costing upwards of $40,000 were called "very heavy sections." 

55. Fisk to Board of Directors, Jan. 22, 1839, Ltrs. Reed., 
C & 0 Co. 

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

57. Fisk to Board of Directors, Jan. 22, 1839, Ltrs. Reed., 
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.58 

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 
LSideling Hill Cree~ 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. ~~ 

There are heavy embankments requ1r1ng protection 
against lhe river,_along one half of this five mile 
level, Lhock 57-5~/ 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 tunnel, 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 catch 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. ~., p. 15. 
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The deep cut at the upper or western end of the tunnel 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, 1 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.6l 

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.62 In December 
1841 Fisk reported that 18.3 miles of the canal were still un­
finished between Dam No. 6 and Cumberland.6 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 mi1es.64 

61. Ibid., p. 17. 

62. Fisk to Board of Directors, July 17, 1840, Ltrs. Reed., 
C & 0 Co. 

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

64. Fisk to Board of Directors, Dec. 1, 1842, Ltrs. Reed., 
C & 0 Co. Also see Sixteenth Annual Report (1844), C & 0 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 Ferr~, necessitating a $20,000 loan 
from a District of Columbia bank.6 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.68 

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 1847.69 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 & 0 Co., pp. 3-4. 

66. Fisk to Board of Directors, June 3, 1844, Ltrs. Reed., 
C & 0 Co. 

67. Ibid. 

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 & 0 Co., pp. 3-4. 
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Cumberland was formally opened to trade on October 10, 1850, with 
gala ceremonies at Cumberland.70 

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.7l 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.72 Never­
theless, the canal board found that after adding thi.s sum of about 
$270,000 to the original estimate, the excess of actual construction 
cost over this figure was 23.2 percent. 73 An interesting footnote 
to this special report is that the board failed to mention the 1828 
Geddes and Roberts survey estimates of approximately $4,500,000, or 
about $24,325 per mile.74 

70. Proceedings of the President and Board of Directors, D, 
390-95. Also see Twenty-First Annual Report (1849), C & 0 Co., 
pp. 3-22; and Twenty-Second Annual Report (1850), C & 0 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. Ibid., pp. 112-13. 

73. Ibid. 

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. Ibid., pp. 14-15. 

3. Twenty-Third Annual Report (1851), C & 0 Co., pp. 4-5. 
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navigation in the spring of 1852 "six feet water may be safely 
maintained throughout its entire length."4 

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.S 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.6 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. 9 

During the 1850s, the towpath in Georgetown was transferred 
from the south to the north side of the canal in an attempt to 
encourage the'coal trade.lO In 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. Ibid. 

5. Twenty-Fourth Annual Report (1852), C & 0 Co., pp. 3-4. 

6. Ibid. 

7. Twenty-Fifth Annual Report (1853), C & 0 Co., p. 3. 

B. Twenty-Fourth Annual Report (1852), C & 0 Co., pp. 3-4. 

9. Twenty-Seventh Annual Report (1855), C & 0 Co., p. 12. 

10. 
513-14. 

Proceedings of the President and Board of Directors, H, 
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the canal free of charge. 11 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 condemnation 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.l5 
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 Juni 1870 the canal enjoyed 5 years of 
unprecedented financial profits. 7 In this situation, the board of 

11. Ibid., I, 41-42. 

12. Ibid., 254. 

13. Lowe to Ringgold, Mar. 8, 1862, Ltrs. Reed., C & 0 Co. 

14. Proceedings of the President and Board of Directors, L, 56. 
Also see Thirty-Seventh Annual Report (1865), C & 0 Co., p. 10. 

15. 
C & 0 Co. 
K, 488-89. 

Manning to Board of Directors, May 31, 1866, Ltrs. Reed., 
Also see Proceedings of the President and Board of Directors, 

16. Thirty-Seventh Annual Report (1865), C & 0 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.l8 

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.l9 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.20 

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 portions, 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 (Annapolis, 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. 4 

23. Ibid., pp. 5-6. 

24. Forty-Fifth Annual Report (1873), C & 0 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. Now the canal company 
built a steam dredge, and by June 1875 more than 25,000 cubic 
yards 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 Aqueduct No. 2 on which the clay composition was 
so bad that the path became virtually impassable in wet weather,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. Forty-Seventh Annual Report (1875), C & 0 Co., p. 8, 

26. ~ •• p. 9, 

27, Report of W, R. Hutton, p. 24. For 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.29 

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. 30 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.31 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. Ibid. 

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

31. Ibid., 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 & 0 Co., 

pp. 8-11. 
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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. 140-41. 

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.3 

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, National 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 sufficient that any boat 
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 r~stricted 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.4 

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.S 

4. Murray to Cammerer, July 20, 1939, National Park Service 
Central Classified Files, National 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: 

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

2. 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. 

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

4. 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. 

5. 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 
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CONTRACT FOR SECTION 
ft.' . ~: r. 

•. 

.. , . t "'• ' *~· . . '·· 
·~y., · · Al\'l'IO.Ll'ls or As:ft:r.::<:~N'l' · . 

.. ·; ., ··:. ... '· . . . j::.~t· . ~ t /' 
J-:ntw•ll into this • · /.. · /J .. .)JY. ~·!'~;;'i•V:;;? ~ /t..i:~g_ 

in the year l,G3 iJ hetw~cn c::- c h~·--· c./U~ ;,._."'''·~·:~ 7 t:/-"-~ ~~ 

of th'e S;ale~;.: ";--~~,.., 6_ ~ of 1~; •. ~ ~art, a~d th~ Chmp~ake aud Oh.io 

Canal c.,mpany, by the Prcs"lent thereof, of the :;e~;Y.' "rt., ... • .. :. , 
• WrTNI:SSETH

1
•Thattloe,aid /_ 'C.r .... • // .?~._.~ · . : .. .. : • •..• •· ~ r ~ ..,--#-- /..1'.- ;-· -., -

promi>e and agree io conformity with tbe annexed Specification, and with the plan of the Cbes· 

np~ake and Ohio Canal as now located, and with such change~ or alteration~ thereof as may be 

hereafter ndop:ed, ~itber by .an.Eugine.er of the Company, or by the: President and Directors 

th'ereof, to grub, clear, exca,·ate, embank, pllddle, wall up,. and coustruct, in a sub;tantial ana 

workmauli:O:<' !"ana~~ •. all that part of the Chesapeake auu Ohio Canal, de•iguateJ as the . 

SecLiM!.lhereof ..... : ,, . , . '1: ·,-.-~·1 ::\~:·~,:·: ·. t .• :· -~ i.-~r ,.: •. 

Some. competen~ Engineer in the employment of the Presioent and Directors of the Chesa­

r~-•kc ~uti Ohio Canal Company, 8hall from time to time, not ~ore frequently than once a month, 

hl:malo:, lh\!'.qu::utily an<l value of eac.h specit; of work.done pursuant to this contrnct, at the 

prict!o conta!n~d in the ;~nn.,xed. Propo•al, !Dd al;o of any· extra work done. in consequence· of 

any alteratio·n of the lin" or plan of thP. Canal; anJ determine every question necessary for the 

H. paym~nt u( the mQuth)y. as well :u the final. _e:~tim~tes; but n~ change of the line or plan of the 
Canal shall -;~title the Contractor to an !nc;ea;e of price ~·pan. any it~m of work, although it 

may rctalively, or in the.~ggregate, in(!rt!»e or .diminish the q~antitie.s oithc ~everal $pecies of 

work to be: done, ~oleos su..:h chaug~ spall involv~ a removal oftbe centre line of the Canal, 

~nt!rely 01;· the !ite flr•t chosen fo~ the .Section, :wd which shall, at the same time, render the 

con~tructi.on of theSection m'>re, co;tly, .i~ . .w~icti. e\·cn<, the acting Engineer shall make. such 

allowance a. he shaH deem just fo.r the.incre~oed cost, by reason of .such change. ·, .i,.d. il.i~ 
muluatl!i." ag~wi,~~·d tmdtrslovd. btlu:~en .the conlra,ting:,pariit~, .that· any estimate made. as 

afore•ait( shal.l be final and canclusive,uoles• .objected .to. b~fore. pajrnent th_ereof, and. ~ithin 
twenty days.after_it ~hall have been returned to. .the Pres~de!lt _a':'~ Director?; .in _w.h\ch case, 

notice must be giv~n l:>J. the party obj":cti"g, to the other p~rty,,i~ .~riting, and. any. estimat~ so 

objectl'.d to, shal! .. I hereupon, be referred by. the. f'resident ~nd Directors to the acting .Resident 

En~;ineer,:or .t~e Eogiaeer.ha>ing tr.., !Up~.rinteudaoce ()f that po~lioo of theCaaal <;~mpreheod: 
.~¢; .. ~ · .. ing tht! afore53id Secti.;n,' or Jn r.ase of his 'death, re•igoatiou,.absence, or inabil.it.~,,l!? such QO~ 

· ~\fi'.::/:~·; oftbe Re,iLie~t oc A!sislliat f:ngitieer.~ .as the Pre!i.dent of the~ompaafmaf d~p11te. to .. fill his 

.;~h:!.'c"::., · -place. and the 'decisi'?u o[;wch Engineq thereupon, wbether he. shall have previously 3ppro~ed, 
. ,J,£~:!\. ;,~::~ntl !ig~~~ t!H~.t;sti~:H.e r:r .not. ~~·1.11 D(! coo:.:tu .... e against, b<:>th p_erties, ,withoutfurthet: appeal; 
· ,;::.1?~>:~:;,1 :>n~,i.n.l!~.e:~al)ne~,.shali be co_ncl~;i...:e,tbedecision oftny s~cb, Engineer upon any qllc~tioll 
... ;~·;;.:f~i:~·' rha.t may ,a~!~e ~'·:t? llh~ !l'eam~g.~tlht.s. agr~em,eat,sucb ques,tton havmg )>een refe,rred as atorc. 
;t;;;;.:·.:. ,_, .. said, by the Prestdcnt a!ld Dtrecto:s. ·i _ . . · .. ··''""?!! 

'·•~;~·,- .' .. i.:,. Within ten ,dap aner_the re.turn of any .. estimate to. the rresid~nt and Directors, uot·!es~ thao 

< .<'\ '-'.·', /f· · fo~fths of tfl,, sum afPc.1ri;,;; tu he- Ju!" for work.. perfoi'!Iled sio'ce ·the .. prece•linn estimak 

. :.:-~'1't:!::'{ . shall b~ pai.d; ~/, th'e ~ode in wbi~n ,pa_v:ncnt~·are. made by the regulation• of li\e co':npa,y, th; 
·'. ·';.~:~:·.:--". ,''. balam.:e being reserved by the Pre.:dcut and Directors to ensure the (u!tilme~;t of this con.lr~cr; 

,"[~}{j!)..:~',, no portian~o(w~i~h ~eser•<:d mr>llt.)( wil.l under an yo circumstances be p»i<l untiL :his ooatract i:i 
•,' ,?~!'{,'.' :: Y.. fulli:tet!.. Ao4 within thirty days. atier.the completion ofthe.afore>aid Section, occord111g to th.:! 

··:.~ .:;:·;·, term! of .this .contra,ct, the tit~alestima_te Sh311 be made, and tbe balance due. tl::crcoa shall be l'''iJ~ 
:·. ,.:· Tbc works ~hall always be open to examio11tion duriu:; their progre.;.; by the Pre:;ident aou 

:.:.:.:::-~·~ :,. ·;· :· Dircctou, their E~ginccN1 or any person:! they may depute for that purpese; and the ContTac-

' .~ ., tor •hall at all ti10e•, keep op!!n, at his owo expen<e, fM that purpo:;e, a bor;~ fain w~y, through 

.( '·, or. 3long the.side his Section, so tbat the; officer! of the Company and their F.ngine~r~, 'l'lny 

'•' .• ... ,: · t~'l·.li\y ptH thr01Jgb the SJ.me, to the S~ction a.bo~c or befO<Vo' ··\ .. , , 

.',~);.:_.:::' 
· .. / ~··:: 

·: ,~ ..... , .. '·. I : • ''. 

'_. ~: ... 
: -,.' 

':·: .... 

... .• 

•' 

. . I 

-~ 
.. ~~ 
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.~t the e:spiralion of crcry wcd;1; "'''\;· ~ lcpurt ,J,:..il he Clade !:y the !:~\J Co"tr"dur (11 

the lt~sidrnt En:;ioen, or to hi; Ao,i•tant, upon the residency of whid1 t~lC !aiJ S.:ctiun io a 

p:ut, of the ner~~e force of hanJ;, c:-.rt;, &c. ctr.ploye•.! on the So!ctiun for the pa;t wee!:, :lCCort!· 

ing to such forms aJ may be !upp!ied by order of the l're>idcr.t and Dirccton of the Compn~·· 
lt i• mutually, agreeJ ~~1\·een the partres, tht the work on the aforesaid Section !h~!l l:e 

commenced wit hi a "h~~ '- - dlJ• from this dutc, and thereafter stea.Jiiy pro~e­
cutcd ~ithout iote.rmi;sion, with _;ph furcc ·,s shall in the opinion' of the Resid~ En;inecl' 

!>ecure 1h complet1on by the .;T/ t-.1//- .Jay of .... ..--7~ /6£~ ~ 1!ls4at 
•h:ch time it •h:~.ll be r~lly cornpldcJ and deli,·ered up; anJ it i; further agreed th3t i:1 the 

~vent that the !aid work sh3ll not be so commenced, or prosecuted and completeu, or, if the 
Contr~ctor on. being req:~ired thereto i>y t~c Residcni En:;inecr1'•hall fail·or r~~u;e to i:::reasc J 

the force em\)loyP.d on the Section, to such e>.tent as (n the opinion of the E~>gincer, ~hal\ be 

nece:sary to enlure it! completion if, the stipulated time ; or in caoe the Contractor shall cisob~y 
any of the orden of the acting Re~ident Engineer for the tim" being, or shall riobte auy of 

the e1pret~s conditions of this agreement; th"" on a certsticate of the fact by any Engi"ecr of 
the Company, the Presrdent of the Che3apea~e aud Ohio Canal Company may declan: this con· 

tr:~ct abaudooed, and the said Catlal Compall)' •hallthereupoll be t!lOtlerated from o:\'er:> obli:;~· 
· tion thctlce ansing; aocl the re~erved percentage on the contract price shall becon•e the pro· 

perty of the Canal Cornp!UlJ, to indemnify th~m for such breach of contract. And the Pre;i:.lent 

and Directors, or Presrdent of the said Compa:1y may tbereafttr let the said Sectio'l, or the 

\lnlioished work thooreof, to any other contractor in the ume manner u if this co"trnct. had 

neYf!f been made.·," \."> '·': 1 ' •." • ' • .-. • '>·: 

No cootr':lctor_s~:lll g~e or sell t~he m~n en1ploye~ by bi_m, or suff':~ to be given or ~ol~ ttt 
them by ·otben; if 111' b!S power to prevent 1t, any ~pmtuou! hquor; and 1f any contractor ;ualt 

become notonous for b3d temper, or shall be himself, subject to intoxication, or shall allow 

drunk;eoM~S, or disorder. or violence, among his band;, or any injury to be doue by them, to the 

pea.ce or the ,,eigbbouriog country, or to any property or person in the vicinity _or the Canal; 
or, having io'bii servi" the authon of any su~h violence, shall not promptly c!.ismi~s the:n, 'll'heu 

di!COYered ; on such fact being proved, by the certificate of an Engineer,· or in any other sa tis~ 
{actory a~e.nrier, to the Pre;ident and Directors, !uch Contractor shall be, at their pl'!3sure, 

cli1cbarged. and his contract considered ahandoned as in the case already mentioned." 
: .. Tbii Gontract sbaU not be let, or assi~ned; either in" \yhole or in part, to iny other p('r;;on, 

•itbout the consent of the Pre•id~ut and Directors of th~ Chesapeake and Ohio Canal Company 

;-:· ::'·. nor wi~l any account be kept bJ the President a·nd Dtrec.:on with ""Y sub-contractor; but ~houl.t 
any part 11~ the work be let to a sub-:ontracto~ithey•ltli the ~s~ of the Prc;ic!!;:~t · a_:•~i­
tecton; or wttbout, then the aforasa1d· , c;:;/ ~.h.-Jr..__ · _,.?··(!,;! ~~ bl /Z-_.:n--;.a..4 
~· .:d~ b~reliy"ass'urne andbi::d -c~;~_,~ :opaya11ju:t.debt; , . ·.· 

.. GODtra.cted by any such sub-coritractor; either fo'i labor perforn;~d oft he before mentioned Sec: 
.. ·:;-<1·;/.~; ·.·: · ti;;o, or (or's"1'·Piies furui!hed fo~ it ;-'and"also to bi- responsible fo~ all the acu·, and ne~<li;r~nce nt 

·' ·:"·;}!';.'';~:;; •·. any such su~contractor, anifurther, to be responsibl~ to th~ owoe rs of tand; through which thc­

'.:.-"/i·[~-:·;;I :·'. Sectionma] pan," for all damages done to theiT property, ,.bj- anj per:ons er~ployed upon the 
Sect_ion. ... . _._:·.. .. .. ·. ·'·. · · ,. ,: -

·:'· .. . No Draft will be ac<:epted by the PresiJent and Directors irom nny Co'atractor • 

. ,·~_,.f • .l;-~i/< .. :·,,,,~'A\1 the 'materials of stone or earth, removea·or loosened in the eXC>Valion, as v•e!l :lS the t;11len 
. .. .. , ·' ._ ' . timbe• thall ue the praperty of the Catl~l Cotnpanj, au<! after supolying such part thereof a; may 

. ..-. , ..• be required in the construction of the Section, and the necessary fuel for the Contrac~or, ancl 

·.:::~·:.:::t>. ,•~ timber for the con•truction of hi~ shan tees, tbe Preside.nt and Direciou may empower any other 
Contrnctor, or peuon, to work up, or remove from· the Section, or i.~ auy other "'"Y cbpo•e of 

such auri?lus material, and every facility for the removal thereof shall be afiortl.ed by the Con· 

. tractor for tbe Secti<>n, provide..! he >h<:~ll not thereby i:>cur any add1tional expense wrt!:cut pro· 

porlional cempeo!ation, to be fixed by the Engineer. ' · · 

·.····· 

All buildings or !cnce3 on the lin" of the Canal shall be preserved, in such rr.:~or:cr :u :he 

Eogineer may direct, by the Contractor-who· shall protect them fro:n injury by bts hand! o~ 
laborcn, and as far~~ prJ.cticable by any other penon;. · ·.' ,-· ·, 
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·t~ht! 31lpctiatf~uUiu~ Eur;in·.:~.~· ;,h~\1 h.t•;e pJwt!t to prc:'cnUe tht! m:Jtmcr u1 P'~p.Hin~ fur, Le­

~i11iug awl (;IHHtucttu~ C\'~ry !-peciei. of Wolk to u~~ Uunc undl!r ttui agrct.:lHt:IJl. hi h lt:~·erel.C::­
t<l it~ (lllf["''"• !liHI the durability ui ,ur.lo wurb:, aHJ loi; iu,truc~i<~IIO :;h,,\1 be l'romptly oht:ye•l, 

111otl ii h•> '\'"II di;.tpprove ,,f i!l<l q•J,lloty nf auy work, it ,fo Iii he t:,., <!uty of t:le Co11trJclor to 

take Jow•J ;otlois hWI\ ~xp~a>e, c~:tc "'bud.!'" ruuch thereof"' .hall be Jioapprovul of, a11d if 
tbrl Colllra~~tlH" 'llull rwglet:t or reilt~t! to t.1kc down atul ret1ulltl \hH !~ so tljs •• t'}HOVetl uf, the En­

;.;iraeer :-.h.,lt cau:,e the S.:Lnt~ tn L~ ,louc at hi3 co~t .. 
Aud ot "tn•ttuallj a~reetllo.:twco!a tlw pMti~• to thi; Conil·"c:, t:ut .<ll the term; :-.uJ .:on­

Llit~oni tht:rtil\ e~prejseJ, a'!J \n·ll :n tb~ lt::rm~ and con~Jitj_Q_n:; cu11taiueJ in tlt~ aw~cxetl Spec.:i .. 
tication ''"'! l'10pu;al, which ~rc .;.:emed aud tclkeo to be a plrt of thiS Coutrac:, :;:,all be bind­

. tl~ 11£' >;' t!P~ partie~ ~esp~ctive1_v, ac.c.ordin~.; to ~h~ir true inte:1t anJ me:wing. 
IN WI fi'fESS WHEH.EOF, the s3id" parties have herdnto 3"t ~heir hand~ and 

a~at1, the <lay anti y~ar hrst abov~mentioned. 

Presidtnl o.f che f.Ji..,apeo.l« ""d O!,io r,;,mai Compau~. 
6y ordtr of lhe l'r.si.!<"t f!ncL Direclor>, ia t.ehaif 
Gj 1!:.~ C:umpa~y. 

\VJT:-!:£Ss1 

-:? ? ... ~---fo-~ 
[L. S.] 

[L. S.] 

lolo·~z:--:11 is e~prenl.v oelar••l by <he? r.sileat anJ directors that no iocrea!e of tbe price• a~re~d 
upon tn tb•• cnutrocl, wt\1 b-. allu .. •d uotl~r any circam1tances l"bate-rer; ncr ..,;11 they r.un;ul.er any 
applic•tion tbat m"y be m•de tor th.tt puq•o•e. · 
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Appendix C 

Specification for Sections, 
ca. 1828-1833 
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.For S.:c!!an 1\'v. of !ltc Chc.mpt•trlic anrl Chio Cww! . 

Pl..\N A::\D !ll)ll·:~~;t():\S 0\' TilE CA:SAL. 

Thr c.\n,,\ \un~ .. " ~~n~ tn ht• <:.n cou"t:-~a:!t..·tl ti1.1t lh·: w:1.t~r 1n:\y at :tll pl;1c·~:-i be at h•a..,t f:fty fl·rl \'.itl~ :'\t th•: 
.. urfac~. thun.Uy clt;lltH:li•o:t:··~l 1L.~ \'--tl~'r Ln:, th~, t)' f...···t at th·• h·rttom Ll tht>- Canal. arhl r-ix f~.·et dcep, l'~cepl 
•\ht•rt~ ft'IHJ\ ~rlrt;,~nl::l' tir~'\IO'i.•!·\1\C('=" it I:L\j' b.' J\t'('l.•..:..,:u·.'l {u rcdUl:'~ tit~• \\ :tl/lz, 

Etch tlf th~~ t~·:~l!:-1 ~!1:dt r~" · n'LJ'l\"1• (],~ W.\t~r liPt' :1t 1::-a..;.t two i·t·~·~. if r<.!tprirt!•l; :-.·Hl :\'u..:!L a slope ::.hJ.H 
be j':·f'~ ·:n·rtl ort c:, .. io :~~~· .• ::c: 1 ·1bn:··! ·;i,~.~ nf till! l1.Ll\k'l i!'"- t~~:t•. \!\l'r;· f, t1' ,,f pe=-p~nl~~r·Lhr ri~t· shall hJ\'~ 
\\!\ lod7.0:tL•l i>t·.~-~ r:f c•i_.:\lf~·,·n i·t..:~:~q, nr l~\ •\<~ if r•=·initt:tl. Tit~ c.·.•· in~ p.\'h ~kdf h~ o~1 t:1" z-ir,·r :--id\~ of \ht': 
c.llll1; it~ :-.nn.uit •h:lU I··· :1~ I··:~~ h\...-1 \''' fl·~·t \\'i~l~~; !h~ ~ummit of p,,. t P!·'""ii.t~ h.t'l!.t. at i··; •• t ci~~,t f.·~t; uqf1 
b.llh '.nfJ;,.., ;hlll l•.\\',~ a bt··:-.d ~._!.·c.Er• .:tu'l :~t th1·ir s:;PPnit frum th .. ir inrH~J· tJ lht.•ir o:tkr e•l·~, ..... , ~1t the t:-:.te <·f 
r.ne ind1 to th~! ftHlt. 'fh~· J··~d~;,. ~; ·dll.J-! c,•JI:.,tn:cll:•\ of a;; t·~trc ~!1·1 : .. ulid ',\':lt~.~r-ill·oof f''H~h, .• :; ~ 1 H: exca1·.::t~ 
tiart wiH ?.!~~~r1l ; t\1c \' s~nil b.~ !:\ uL~ :,•n·'"~nth autl py.:r., tm tb.: l''Jf .;.i•l·· a-; \:~·H a:; nn 11:e i:~~i\i~ ; :,nll more ef· 
ft:dt.:::tliy tu t.:l\i~~ ti:~ L.i:;.L;,-i '\·ith t~l~"' :'1.\('.ir~d :-·.tit o:l ~shic:1 dt<"J r("..;t, aH th•! r:!:fOl;-"1 or o~:iL'l' \'•.·~~tJ.lJ'·~ growth, 

~JI::::;~rg{!:~~;~~;:;:,i::: .:.:!i.:;·;:,;::BJ:··fj::n·~;::~;:~~·;~:;;:.,:i' ~~ii:~;;;:::::::\:t\:1.~:\i~f/Z!;: 
'JP~Il thi! \d~u1·: ~··~lien, .~.!J.~,J ar; ro.,'l;:~·~~·~i al\tl IJ1 . ..;F,tl'tl~..i hy l!it: r~·~~~l·:r:t l·.l':;~:t~e_;-. h'.!wr\• ~~:c t'\'·~ .... 'lttG.'l of 
~he c.:l,::Il, vr t::.~ tnrPn•11lll of it~l~ l:n~ l,uhu:.:>nt. ~~~:ul b,-. C•l!olln<"nc••t{: ;·1:'! f·' estn:;:ttc ""~·,;·Jl :~~~ p:.h!C r.n ~!:~ 
;; •cti['l't \I ttl it ~l.\1 o!:.di \u·~·~· ;, .• ,·t: tL.)a.·, withnnt t:1~: certilic;~tt~ uf r::•.> f':~_;in·:~·r up~JB ~;,;.cl\ ~~h·l~:t.:-. t~1::1t ~·,:t:~1 
pt:rmi;~iun ha~ k•.•n ;;ra!1ft·t!. :u ~tt!·~i!it•n toll::~ .!Jrtl:J"->i ... :~ ~:!t\ cl,·~rin:: c..IJ }\'~m~:n:io!::~tl, n',1 t:-t:~~ cr b'J:,h'!i 
~h:\tf h;.! cfc,!:·t.j t:\'t.'ll \.~·jth tl:;~ ...:;r.~'1C~J fur a Si:.LCe l\.\'t>nty f'..~d wit!c ;UIIl [u!~il;~':; O.llltl~ b:Jt!l ~ii.it~,_ vf the SediO::l 1 

if rcquir~·tl hy t1·~ t'n~ir.~""~. ~ 
EXG.\ Y,\TlO:'l OF T:lE C.\:\ :\L. 

Thi~ i!lo n:.:-~nt to inr.ludl' uL~t t>.t 1y :\~t~ e~~:lv.:::.~iO!\ ~{ th.~ trank .,r the c-:1; ti. LJt :;:.~., :~C :til ~~r~.i;i3 t:n: r.::1y 
Je reta\2'r~ ... J rt'.!::., .. .;.,;;,~r_y hy 1he c,,:· . .,~n_ILt~•.\:1 of i:lte :l_,~ri,ln; a;Hl ,li'"ll t•fuii t~\~I:J.,i·~'! :.,~d ~,f :1ii )'~Hld~e t!itc:w.,; b:1~ 
th~ rh,ht is r~.:;·,•rve-•l Uy th~ c.::u\ l.'o;:>;).lUJ to £xd·.:d:::: fr<.: 1l the C0!1~t'J.Cl r,\r tl\i.., ~·~diCH~, t-u;::\, v;•r7i'1f!.' of rh:! 
&tdio~! &'.i IJIJJ lw .)O:Cl\Jli.:tl ~~y :•J\}" .lc-t.'!_:::·d•!d, kr~-:. rr c:th·,.rt, nr1d '3. r'.•a:.<::l:.!Jlo; di~~;wce :tbU\.'t• awl Lo.!~ow ;}.;:. 
•~me, so :t~ to :tf!un\ sp.tco! f•,r t!tP Lt-.(.!' of the LO~._,trud.r;· cf •my st~ch ·wurk . .:; na:.ll~lfLtL"rial ft)r tb~ '..!1:\bJ.!::..;;ri\ent.~ 
~o cO\';:'r the ~~~me \\ lE•1: cc:\-.;tl ~d~.··l. 

tlC"LtrltC'd :otnoe, n.,t t·'>·::~.:.:i:•~ ::~.r;;\li( fl•flt i:1 ~i'·'-' :u~ to ln.1n:::h.a1t~\1 ia the f!rst d~~1n~:·ir:.' 1 i(1:1 ofei"C.:lr'.l-

t'Con in tl•P f<~Uowin~~ frllJ . .~,...,J.t .\.ll o•\, ~r :-tn~1e, c"<ccpt .:.i:-:.tc, \'ill bt! bd 1tdt<!l in ti:c . .,;ecn1;.tL 
·n\l' ~poill~:!nt ..... or '='1:• ph1~ ,.,!,·~h, :}t:l!l b! 1.1!-l,·rt•n a1:1\ rt'~:,br:y. il'a\·i:~;.; n sp:tCt"- lH.·twc,_•n tl1~ c.~~::~ 

b:tt.k llnr! spu\{ kLd~- f,wr f~·ct wide fur a l.w:\ dt.i.in. Th•.·;·e ~1n11 al ... tl h·~ l~·t'~ ~~it;~l.J~::: ont!~f.; t!l··l·'·:-:h th~ :;~::ll 
b:lnk frJI:'l t!,l~ tl:-ab :-.t. C\'try th~ ee L·.:u•ia•tl r~·t.t in i:·t·~!it. Thr: siPpP, of tih· :-pai: bar.:.: lli':'d 11; t1.e c:\;-;,;.l 
eh:.

1
U b·! thP. ~:tme :;.-. t:l:~t on til'~ i:H·~~· ~k;;~ of th\.~ c:\r.·d ll.wks :m:l t!t~ inc1irl,-..tioa . .; 01. th:'! t .. p. n! 1~:-t~t t·.vi"J ill· 

cht!i tn d·e ft,Gt, fnl'~) ~:~~ c.A,rt,d. Tho! El'~.:,iz~t~Cr ma_y 11~:r1ire aH th~ su:-;kt~ (.'arth to L.? d<.·p0si~-:;d ~·11 either 
Fide of tltt- C'1.1.tL !•rn~·i.led lJI,•s.~Y~r, l:\at th~ ctJ-nt:-::u:~OI~ ~h·1ll not b~ nqui:-..:d tu tr.:n·~r.nrt it r;wr~ t:1:•n lS:') 
!e~t, tw·.t:;ur::.;; ::~a t!i;·ett li:~·~ f•·qm t:n• p!al'.:: from whidl it is ~:lkea to t:J~ J;bct:! of tie,_~o:~it, ,•,·ithnut c~tc3. 
comp;n'5lthm, to bt- ~djul~~et; by th~ r~ .. :-~i:ot;~r. ~ . . . • ' • . 

~tor.e e:\c::tnH~Il frora t;:t· ~P::t:on :i.:111 l~lh r•.'q;nro.:·!' m 1t~ cr.:;;;L·~:cth)!'l, ~-nal: l:e d:•;1(,:'i:fcd .~c; l':l:ty be di.-
rtch·d by til~ E~:;!::H•t!q prw.·!d·"l h~,, ... "'=~'• lhat tht• ·-;)~ttr·:d~'r skdl not~~,~ L~tl·.:.ir~ ... ·:! to traniport it r:-:ore tLai1. 
JiO f~!ct. with~ut- extra ct'~:n:--,..:1~.11i ,;1. t11 i1~ :·,d,i·!~!.:td IJ_'" the c~~·~in~t>r. And tho:! C2.l~~.~ Cnmji."~.tt~· ::,~n\l b~ <!t 

~~~c~~r\\'ti,1~,.,~ ~~~'~,,~l,:eo~<;'r'.:,. ;:,',r :~~'~;;~:r:::;'~;t;:,~,r~~~·ci.'.'.\,;'.":0 '"';'"' l'"r"•n, f·J•· pa•ir::; the ir.;e,· Elo;>d of 
J~O nllnWa!H:C is to b~ lllld~ r-~r ~~~l':<pii.L:; Of lJ.l\1::~ . ..: W,".t~·r. 

E 'IH:'\:'-~ ~-~-\ iE;:T. 

i.hi~ t~rm. it:r1~~'.~~ tl.~~ fli\'1:>~ .':11 of th~· .:;.i~l~-L1;t~:=:, ;::~d flqfrmn '!f ti:c c:;.nal, t'!~J ;:\~:~ wb':?~ rcrp:ln'(\ bJ 
tht- f.n-:me~r, lt\ wnta"'!· t!:' covcnn ~ (•f bt·l•.::.~.:.·~, f'~•i"l·:·::- ::r.1l ~;rpt::-nnct~. :::r..l th: brl:W~:rm {Jf thr: rmtnn~..;­
men'tll. ~~j)!lll, •;r ,LljH':\ !t•ad:il.:: t:~ !l( r. ;,;n ~ll~lll; ::n;l t!'..: l'~l!in~ up tlf I(JW Gl't)~mds ndj.\CI':lt to ~hr. tilllJl. 

In c.'l5f'S wh·rr- tl,~ k1 .... c- Pi' ,·~~~~ e.d);•d .. HH~nt :--!,a\1 bt.:: b1)Lrw th~ u~~~t<·:n uf the c,!tl1l, t~1P. c:llb,1n~~mer1t 
,.!1a\llH' H:rul~ \\~lh c:1rts; :-.nt\ in a; I c~-;.e.; whrre r.ads. ure u'ietl in makin~ cr::lxmkmer.t, it :'lc~JI U•.! f·)rm~tl \n 
succe':)~i·:e hori1.ontn\ lay..:rA <J :-.i'C !ltcl!l'i i.1 ~hick:;t';.:., t:nifura:ly b.itl {)\'er the entire bre:H!~~! off~~ t~i7lllJ.nk· 
tntnt, f,() thnt Or1C' (','~!i':iC ,:;:.;:.\1\ 1 1 l~ \'ll!npi ~tl rj f"-'~f the eJ~ti!'~ h·n~~h tof l~'~ f'm!J.w~ment, ~·~ llr::dv ;;:; r~;·;H:~:clp 
b,e, Hccnrdinr; to th•"' jt:t~:.:n:t>:ll 1J ti;•; F.r· :!nerr, b.::!'L.r(' 1h['> r.t.-~:t ~-h:1H b~ Lc~nn. I :l J;·~l1tro ~t~r~h~~ll,.;i7l~nt, 
where wh-::e!l;:nn,ws u~ay Leo u:::.t!d. it .... h·,:t l1~ tor·mt·,l in liori:t.~tntal byer:;, w)t c\:ce~d:n;;- *o!"l·~ fo11t in t1:1c!~. 
nes~. nn1l in r:l;<sin:.!: unc p:H·t:on of ~!.1:· 1 1 rl;dJaiikHIC!\ll~i~i~~·r th·.!n an(1ther, t11''' c::fi f;f t·:-..r:l FLccr~~·re byer 
1th:1!1 stPp shvrt C~!' ~-h~ prect ~ll1:~; la~·.·.:r ;~l \~:1;;t tl1i'•_'_~~ .t,•ct, :.o t,k1t the (':HI (.fOP~ CL~d.J<!;~:--~~·rlt £~1:-.li f'Hft:l n :~! 0?e 
of th: et• to nne. II tL~ ~r- • .:.ttr,-:1 ~k.:• t:ol :..\,qrd ~uJ.l.-Lt~r:i. ~~;n tn fvr eu:l::.~!lkmc·.lt, t•1t.: j•,ng:n•~~."'r m;:ry t·rcuire tb::tt 
thr.: banks sl,aH O·~ tt•rr tbrer- f.·d :Jo:low t':•! c~!:J1Jl:-::he:~ ~:r:-1~~~~. ~ ' , 

:r\o lll;lt•·ri.11 c_:o..r;:Ivakd fr\llH the c .tn1 alit\ lj!.lted Wl thf': ('~1\UJ.nkment, ,.:i't u~ c.;ttml.ied il~ ('f:1~<.1!1k:i1.!n\ 
uHla~c.; it -;h:dl 1!.1·· !" bt•t·r. •. t•r;~- .... :lri:y i.l· .• rl~i:lJI'kd u\TC I C:O feet. 

l\o J.1;;, ... , 1ret·s, hro.~:-\,, o:.tt;n•[•-.., r<~n'L.::, !care;, r,r:!:;c.,., o;· :.L1;1~:~, ~h:J.lt be }._~;'tor O'Ln~ittt:-{1 intn .Ply r2rt uf th~ 

.:roU:\t. 'cn.·1; t. 
;;r~ :t!l·~~r;tnc~ ~h~ll t:~~ m.'\li." f~1r ,·~1 th w.:'-~\·'C' :1'.'.':Jy,_ nr rc.l--.•i">t~l ~lJ ;1\H d1. , . . 
Altr>r tnt~ .-r.tu·P ~ .. c<:Li'lll ·.h ,\l ,.;1\·,· h•en cntnpld·,~d ::1 evf'l'.f o~.1er Tt''\Ject. t;1C ~.-.d an1: m·,.;:~l;. rerno~·~tl ii". 

'fH'-e.p:trin; ft)r tl~t! en'bJnkm~nt ;:l•:I.11, if.-:~ ~:·rlleretl i:1 wr'1ti1!.!: U_y th·~ ETL!;;Ih".'r, l)·~ tlirnwn l'P ~~as b f:v- 1:1 th~ 
o•Jtwar•l cover of the cr:·t~'ar;km~·:1t~ ~n .... ~l!C~l c.1~e a r"-'J':o:lltJ\e: SJ)C!'ij":c ailr~·.v.~:1cc ~:l:dl be adjud.;i•d b'r~ t>~ Eo· 
r;i;,(cr~ . -

\\'here it~-'~::\\ lH•.lle~me•1 (~:~p··!tl•.:;nt to inc:--c:t'-~ the c:1:11l to a w:tHh not t::c.--~'(1h;; :"0 fcl't at ·.~:-t~er s•.:i­
f:.:.cr, for tl1e p•tr;••ht" of o:Jtai~l:r!,~ r:-l:·ih for cmb,:n'uner.t, ti~r~ t•Jrth ::.rt oh':l!ne.,l ;-..~ :J.JI i.J~ l\)~..,it~•·rC'd ~H '' !:1~1t?d· 
tt!:; c~c:n.1kd fr,·m the can:tl ;H L•d v:'.IP!'I' t!le wi(ldl 1.; ir•rr~·.l::.Pd fnr thi~ r,urr!l.<' tn Hf(l((' {l/;!lJ {U fed. t:l~n 
th':'r:lrth t.ttrn fr 1JU ~Tit:'J r.rc•~·r of,dd1ti \·:i\( h<! r-;,li,nat<•(l as ur.1akri:1L; J~t)t c·:cJY;~~~~l f:otn the c:u~:d.~" 

PU~H•Lt:"\S. 

'l:hi: 1•.\J:~t~lir.:. \'-'h.~tl ~!!)' ;.; r~·qu;:-,~(1 ~'Y th.~ ::n_;_;,~;::ot'r,? :"1\'~H b"· r~:;t:~:'l~·"'ci !!y hi1:1 ilS tn rJW~lit_v. thi~:~n·".,.., 
.a..'!rl tL.;iH·--liton. It \'.·1:! !'~ r~;· '.qrt·d :llll !':llt\ 1• . .-r ~·.• crn:l·~.;"-:-n..:'lt, 1,t:.lot'"3 t·J.-'f.:!l f,·om r·.:n:1i ~wi •;:ltl11 n I~() 
ft.•d.) jn ;1:hliti•m t•l tlll' pr;~·e ::~ ':::•:ll in tht~ fo~Uov/;;1;: rcnr+l'>:-th, t:,Jt U~ir.:; uw!~r.::tood to CoYer vnly I~le e:::~ 
Jl~n·.;.~ ltf w~ttin:; ;;1111 rr1!u\in(~ tilt' clay to a pr~t['t'r cun,i .• u~~~ry. 

W,\LLI:.;G. 

Tht• <''\t~rn tl ·.~ :1Hit1;~. \t•rti,·:d or flop,... ~l::tll bt~ f'f !=il!ch f!U.I.!it_\·· !·~::;ht ~,.,,) thirkn~c:l;!, .:l'i the En·"'ine~r 
n\3.] rlired, r1nd ,.kdl lh· c.1rri•"l '•P f,·nm .w ;:ppr'lvE-tl f,:~I'C!\b.ttun. Th~ fui-i1~lLltion of e\·ery t--!o~H! wn!i~ sl:.:d( 
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lh· 3.~ ri~ltr J.tl_;.;:l'" ~lt~J. th•: slol.~ of t~H!' Cl!tkt'l!...;.''•~llt it i~ tfr-.,i:;rtl·d !•J prfJt1:ct, :tlh.l t(,r.; ~·F . .:t..·l·-~-..iH~ h,:d~ :·':.)41i~c·1 
ir~ rJ.:r\;•n~ it l·:• ~!1.l:t 1,~. p:u-r.alld tu ih f,,~:n:laliu!l. ~~· w.tli :->!: .. dt bt! ft11L~[II!l1t'd •·~:ti!! .. t ~toy t."r:tft.~:lknn~nt 
\\!.:d. kh nut k~l1 ,.,\.~!:iti-..•:Jl tim(': in til·· ··~~i;n:tli·J:i (!r tLt· Er··~i!H'·.:r, ll• :-.ddt!, L.·f•trt! il j..; n:.ld~.! tnl''''3.i trp!J~! 
it. ln all C"b'.~ .. "hP't t!le oab~·l·· wa!l vf r!J,• c:u..d i:i. ti.:.hlt.: to b.: C.l;\'l;!r,!d Uv ri\·\·~ frdln•t-,, the t·:llL:tH~Iut•nt 
bt.:hiud t!!co sam~ .;,l!;tll h..: ~.urit:·i u;J with d:.- .. p.tll.; of t~lt! qn;uTi.·..; 1.1r L'XCJ.\~ah·1l ro\ !.: •~f t!tc ~:..·t".iun, Oil:..' f.,ut 
in l~ti.J.:B•'-:!0, :tll!1 if ~~~en~ b~ rW :~p.tlb, tit!! Ctmtr,tCI.IU' T:l:l) lJ~ l't~qui;-.·d tu puuru.l ~~r rt•t!JII.;C p:trt of t!tt.• C\'1..,\\'J:• 

h•t! ,uck l•f tht: ~~diL•n to:~. ~~~-~ ''' p.1 ...... d·.n,u::;!l .t t!~t'(~ .. i1h h ri~•.;· '1' 1 ~~~ b~ur of p-~·_;mtl!l;.:, !he nh.::~ to b·~ p:tiJ 
fur ~H t!:~ '-''"!inl·Ltc ,,r t!tL' E11~iat•:..>r; !H•••;dt:Ll it ~~ullin II•.J c:t.;•: c::~teJ ~j c~nb· ~~cr ilc!L·ch for p~~~..n~:in·..;, 01m.t 
tht: hl.Ht.·ri.J \\ln.·n p!:\e-..:1!. ~kdl b·! !llt!.l:~'.:r ... ·d 3"> ·~Pdt.w!im.:at. 

'\'h~r,~ \'Crl~\:ai \Yall~ng ~l1.\l\ h~ u;,~.i i( ~lJ.lU b~ t.:op\!l\ \•ith tLt.! tJ~:st of tht! :.-.tott..! furui::-hcd !J."· the 'lu:tr-
riei. 

,,\"here tht! v'll("l' ~'H[3C'.: of the e1n!unkmt·nt ~lnll r~quire pri,tcction of rork, iu additiun to the \'Crti;:J.l 
or ~~·•pe \l:lH, •mJ such roc!~ s!1all tJ·-! fti~"I.!;:'I!H·t.l fn,u tht" •.'\t:tl\'ati:.u t•f the St'ction. :~w..l ~h:,ll rup:irl! t•J b~.:· 
tn:w.;,p••fU.:d mon: tit~u L~{) r~...:t, tll:.! El-.!,l'.~n!r '!>;\:.l.a ill.ljH\: 1.! :.l f:,ir CV!!JllCD::iation fur U{l\' I!XCC3:S e;f Ui.:ta.r,ct: 
fJ\t'r l~(J f•·d. - . ., .. .. 

?\o ~l!dll' ~L:1~I be ll"~-"d 'iu \\<t1liP.~ t.!>~il it sh:\11 !~J.\c Uct•tt npp:11n•d h_~· :t~\ Et1~inct>r. 'r:1t>n -;.t(lnc not 
furn: ... h~U !'rum \!o.: C .. w:\\ -cxc.~~:\tiun :--:ull lw ft'tj•.l-lfl·l\ fur w:.l:in~. :!r.l~ the L'unft..!t.:l'H" c.1n:~tn ;•:;n.·c- hit!! th'f;: 
OWitC:" t!:l'l ~·uf l:•r t[t•: :--:tllh! mt r~~.hto!l:t~J!•· ~t'i m:>, t11e Pr..: .. ldcttt .:ta•l Uirt•ct(u· . .;, wiU~ uptll\ :t11,,1icJ.t!..,:t. C:l.Uil' t\1-i! 
S..!u.e t~J bt." Ctll:t~l·m:wd .tCCtiJ~III ~ ~u !h•· t"lurtct' d. ti.:: Cut't:•all_v, tl.«.! Cor1t:at.:tur j':lJ:I•~: ·,!·,~! cx;J.·:! ... ·~ of tit..: 
~\11'1'\'t'mfL~tilll.l \b y;._.-t; tl.~ t\.e H'ltit..:t of ti:.~ J·.r)·· 'Vhen it .,h tli b,·C(Jtlle liCCl'::o:-~:;·_1.· lo {l..:r:"'!·Ui't :-'~tli,,!. Uttt CX• 

c .. n .. :~t1 fn11n t!:...• t'.lo·al, Jaare th.!tt .;l. tl~a.rr . ...:r 1.1i. ~ tll;te, :~~~ ~·:h;\a~.:r ~h:l~l c.:tima~.: lb.! j~t~t \.tlul! ~.~f .. dC!l cs.· 
C!!~S {lt. !1 ;11t:;po11 t.;.tiu:l. 

ln nil t,!SI!:) \\L:.'re tli':)t.mc.:.:) :lri! p:·e.,(...ri!>t>ll r .... l" tr~llFprn Lttina. th·! s:mt~ n~tJt.!~ of l!l•_·;t:,Urt·fr.t!nt \fi!l be 
a.t.LJ(~c:..l th i:; p;.o\i~.t•·d f·n· in '.he tr:.:n~~~~n·i.\~:,)n t·i \ .. :-ljq,lt: ..... ~;HtL" t.·xc,•pt w;1er,• mJ.tt>ri .. l ~lull!;~ J;·.::;c:)~.l~·ily 
t:-;.:.:....;:,p•;rteU ncroH t!.~ .Potou;ac rlvec, tn wl:.~eh tu.,;c tl1;,; !\~{':)~ tlta~ct pr~!.~tlc;J.I.ll!! Lu'..il~ \•,Hi b~ a~-:.~.~uo:tU. 

Th:::. subicr!!Jer offers tu contract fur Llu: f;n.dJi.liu,;;, eAt:aY:ltion, cmb:tnkmt>nt, puUJiin~ J.nd e~~t~.rn:l.l \·;.tll· 
it:c of the 5cction of t!:c Chc~:ij.h::~k;,: ar::l O~tio C::in:t.l, 
1!.'! b;tl Uown by tho:! Comp.1ny, ~t the pri(::.:5 in31:rtcd iu the su~jc.ineJ rolum!1:;, twJ to cu:np!P.;e the \·oork ac· 
corJing; tu the preccJi~~ s.pt:ciUcatiun, and upon tht: term~ aw.l eo:1•1'1tions ~~ipul.:tr<.!d iu the contract w~ich I 

shall hereafter ,u!J;cribe, a copy of whil:h h;.; bcca cxhiuitctl to ~:ai rc:ttl by u1e. 

~a c.ontr.:lct will be mad!! with more •.h:m one \ndivit.!u:l\. 
!'o ~pid:v~;5 li(pl!;r will lh~ allvweJ to b~ t~"i':d u!l tt:e :.e·.:.'.inn~ 

If tl,e sectiv:l at:"vnh ti:::1!.>er not n:quirt:J. fur the con-.tructi .. m of t:le f!t!ctlon, the ct'~ltr:lc~or wiH be ~1\ow·· 
t'd tf' U ;e SO r.11.l.;:h nf it 3.:-l he m.;,:y n~~(I'J (~.,.•r fut;:} and t1::- COr..i~f!.:Cti'>n of hi.; ):~an tee .... 
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SPJ~C! FlCATION 

For S..-clioJl .Vo. of the Che~apwke tll!tl Ullio l'anul. 

l'l..o\~ A'I:D D"lt::\,;IO:'>S Or TI-IF. C.\:'11.\L· 
Tl,~ C:llu1 b m~·t ..tre to h~ ~,, Zt)n~lnlr:!cLI th.~t th~ ~-.at~r may at all plac~J, bt! at lea~t 

fee:,,,,;,. •tth~ <•1rlrice, u.u.tly t!~oomlll•te.J th~ IVater hne, feet atlbe bottocn 
of tiH ('.,nal, on.! j',~t d~~p. 

r.. :h lfln' 0 ·~•:. •h .• ll ri·~ a hove tile .. •t~r line at 1-a;t two r~et if re(plired ; an.! ~'leh " ilope <h.tll h~ pre•er•e•l 
en t!l~ 1r,~1Pr :trtd o•tt\"ilrt.l .~oidt! f\( the h,tnk!l. a!Jow~ anill) ... l11w the w.\t~r. a~ that every fiult of p .. rpendi~ular rise -;hall 

ba\'e .1:1 Jp\riz .. ml.~l h:.J<Jttolci!(htet!n it~ch~:J .. i)l'"fllore ifre•1•1l1·~J. The lotYing path shall he oo tht! nver siJe oftne 

C..ln.tl; lt:" ~tHiun.t :;hali itt-. :-tt lt:ast tweh•fl f~Pt R'ic!t>; th~ ~umm1t of the oppc>:tite bank at le;•~l ei.!.!'ilt te~t; :md both hanks 

th;,!t ;, x.! alta•nlllt."t.'!tnation ·It th-:oir ;-;u:nroit from thf>ir inner to tht-ir outer Pt.l_;e:!J, at the rate ,)f ten inche-i tn teo Jeet. 

•r;,t" l•.n;;; .... :i'~•-1!l !Je con:o>irnrte•l of as P'JfP ;~nd soh. I w;•tt-r~proofrar!h, :1:-1 the f>3:cav;~tioo wiH ~lfi.>rd; the} shall bt1- mttde 
fm·~ •t~ .. •r:•: ~v .. .,, ,~·ith a ~lope uu the otatf•r ~ilte 11ot J,.. ... ~ ifr .. fl.ujp:ad them on the inner; and. ~:•orP. t:-ll'nruaiiy to unit~ rhe 

b .• ~,!i_~ w1:~-; t"l.! 11Jl11ral .:.oiJ on w:1ich they r.-. .. r. ;dl Che !!'ra!l:i or ...ther \·e;;elable growth, inclw:m~ trP~::t, hu~hes .. stum~s 

rot~t:l. a!·J.O!" wi:h the , ... !:!;Pt.ahl~ moul,J ... hall he re·novt-.i from the tntire space occupied by tbe CaD;• I. it! er...U;..rtkro.eots 

aaJ ... ;."lp.- .... ;&!a! •h;'lf.be c 1rer'ully re-;••rved, th .. l If mav cor:stitute a cover tOr the outPr ~tooe oft h.- b:.u.~ .. \"¥hen rlni~b­

eJ. ~i,h~ ~··uhh1n;.:- and cl~·lrio; ~11:111 he iu~p,.ct~tl by-~on.e Eo~ineer aH>tchetJ to the Re!"ij~oc:y, of which the Section 

fur'llt a r ~rt. and ':']Ut:h ftrr~h~r l~hnr ~h;di he be~towed thP.reupon a!t he may require. n ... ~ide:t the Canal .. it..i towing 

pa!h. an•l t~., outer c!oi'P nfthe hiler. 01111 of the oppo•ite ~onk of the Caoal,oll of which shall be gruubed and cleared, 
a .a-trip uri:ho•Jt t'lem, hvPnry tdet in b(eiltlth, and running ••lon~ both !it.lta:; ofthe Canal~ ~hall .. if required by the En­
~in .. t:r, b~ cui n..-:tr the e-.r:h, aoJ cltare<1, for tb~ convenience of \JH~~iOI! along the Canal tOr inLercour~e and iospec• 

l&ou~ 3s "'·ell a.j to prevent the lea1porary interr-u?tioo ofth• Canal by falling timOer ... 

EXC \VATION OF THE: CANAL 

'fhi• i• me:~ol to in cluJ" nnt only the ezcaVdtion of the trunk of the C>oal, but abo of all drain~ that may occor 'on 
the ~P<I;on. . 

,0.11 olet•che.l stone whid1 two men can confeniently lift, and place in a cart or .-.h~elbarrow, are to be included in 
thfl ti,..l •lennmia.tiao of esca•ation in tbe follo .. in~ prvpooal. All other otone, exc~pt •late, will be included in the 
aecond. 

·rhe ·~ot1 httnk:-~ nr ~·•rpllli eo1rth. ~h ... H be h•i~~ with <t!J much eYennesJ :.1nd regularity, anrl with a~ Jitt1e injory to 

thll! Nilj •cent hmd, :It m-.~ bl!, no ~ • ,. F.n~inP .. r mrt.¥ rP.qnire aH the surpl,Ji earth to be deposit~d on eithl!.r si,Je of the 

C'lo .• t. prnof'itl~J. howevPr. th:1t the Cnntractnr !'h.-&11 not he required to tran.5port it more than 1~0 feet. borizootal 
mea~:Jrl!', wi•htl'lt aJrliu,nal compen,;Utlln~ I() be adJnd:.:~J by tb~ En!!ineP.r. 

The CMtr"-'M •hall pre•Pr•~ ;n th" hot! om of th~ Canal. if dorert•d by the Engineer, aoil di•tribute along the same 

•II sGch •I nne a• m~.Y ).~ •nued for p••;n~ the inner •lnpPo ofth~ Canal. anJ th~ Pre<iJP.nt and O~rectoro m•:r a~ree, 
ei•h•r with :he Con• r•ctnr for the s~cti<>O, or with any other person, for paving lhe ••id ;lopes, either before or alicr 
tbe eomp!etinn of the Section. 

~o·~tilot~raoce it to bl! rJ:lJd~ for pumpiag or bitiling w;tter4 . 

E~IR.\!'IKMENT. 

Thi1 tenD ioclu<lP~ thP. fillin!'; "1' <>f the oirle b•nb and hottom nf the Canol, co•ering RriJges, Culrerts and Aqae­
clou:t•, :tnd che fonn•tiuo of the emh•nlunents upon, or slopes le•ding to or from thecn. 

In all C''"'" tile earth r ... ~mhankm~nt •haiL be taken from such place •• may be directed by the Engineer of the 
~··· .. ,... · ruidency of the CaMI of which th~ Ser.tio~. constitute• a part. Wher• the Soction does. oot afford a •ullkieocy of 

· - suita!Jl~ mat~ria.l~·fi1r ~mb· . .nkment., the President aad DirectoN will, at their o .. n Co:!(.. ohtain the ri~ht to sur..b mate• 

-· 'ial UJI !hall be npprnv~d, und when rhe trtln2!pOr.tation er erob;p;nk.ment .!10 procured, {not from Caot~l e-xcavation~) thall 

nece••arily ~Jtceed a quarter of~ mile, the En~ineer shall adjudge such compeasation f"r such extra di•taoce a. be 

m•J de~ro i•••t. 
In all ea•~• of brM•l Pmh•nl:mMls onr Cul•~rts or elsewhere, the Engineer may pre•~ribe that the •ame be made 

with cart> in.rea•! of whP~Ih~rro,.•, nod shall rl!quire that the eo>bankmeot be carried up f'rom the bottom hy •ur.ce .. 
•i.e •tr-•'" of e:trth, uoifnr:nl.v t,.id over irs eatire breadth, so that one cOUNe for the entire breadth ofth" embank• 
Ulo!nt !ohol11 !.~ Cnlopldf!~ h.-fon~ th ... Of".Xt t•e bP~aoa 

~o m·,tP.ri:~l es:c;1V,1t.:o~l fr1un the C.\nif.l nn•t plar.Pd on the emb~nkment \Yilt be e!'timate.J 3..1. emhttokment, unle3J i:t 
1hall ba oPce~~'lrity trau~p()rted orPr 120 f<!et, horlzonslll mea:iure .. 

r>o to~, trees, bru•h, •lllmp•, roots, leaYes, ;rasJ or stunes •hall be left or admitted into any part of the embank· 

ment. 
No allowance .. m he maole !..,.. eo<tb wa•beJ &'!'ay, or remo1ed by floods. 
Af't.,r the ~~'"MI~l •l~p"-• ofth• efl>h~n:.rnent han been ne.rly completed, the ~oil and m•1ek tPDIO'feU in j!;l'llhhin~ 

frncn th., '!ro•1o'l oec-:ut•ierl by thfl! C:mal !lhf4.U he thronn liP !IO a! ·tn fOrm the outward co\'er of the emb~nkmeot, aNi 

th~ Ollhrard •'"""' ·h~n hf' tnPr~,,n.~ •o .. n •• " .. "· with s•tch ,:ra« seed a• •hall be furnish~d by the c.nal Company 
pri<>r to th .. ti'"' .... cim•te 1><-in~t returned !:Jy the Engineer, or paid by the Company. F<>r thi4 service the Eog;o .. er 
shall odj'ld~e a f•ir compens .. tion. 

PUDDLING. 

The Pnddlin~ ... h~n nny i• r"'l'•ireJ by the En!l:ineer. •hAll be regulated by him ""to quality, thidme••· :md disposi· 
tion. Jt .. m be m .. a•nr~~ on~ poiol for •• Pmb•nkment. (unle•• taken from C•nAl and w,thin I ~I) feet.) in addition to 
tbe price •Rind in th' f.•llnwin~ propo•al, tbat beiog nnder•tood to coYer onlJ the·eypense of wettiog and reducing 
the chy to a prop~r consistency. · 
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1':1 1• t'\~.'l"llll w 11\111':0:• \t'\ ttc'l or ;lr'lu:•, -.lJ.tll b~ nf ... •u.:!a tln.rltly.1u:,~,., Jrul tl,i~.:1..:nc.;~. a~ the Eut;io\!l!f lltJ)' ,!lrect, :t.,,j 

.'fh:dl J, ~ r n rit•t1 np 1 11111 Olll itppr;)\·t'd !;Jno•l.lttou, 1f t1) b~ (J;hL 'J'he f(pznJ,atiou vl e'r'L'ry •I•'P~ WJ.ll :-h.,H b· .• t ri;!•l au 

"J,..,. H:llJ tl!t' -ilop~ ol lll~ t"!!\U m~ltlt!!lt It ii l!r....,i . .!'h'tlln pf,)lect, anJ , he 'iU<:"CI'! ... .,i\le flr>t1i !'urm~~l ia •::Jrl) i1;·.!. it Uf' l;la\4 

h• p.tr;.,j;;.: t,. i':io fJlHHI.tt:•~•" ;.;..., w.1H ..-.h.dl l•t" ,:tHL .. Irw.:~c,[ a·~:titL-it an~ l':U·1J.H1.kmeut ~~·hidl h:li not !:1•l .. :.":icit>tll tim~ 
iH tit.~ e'llil!.•lloiJ oft he Ct•'.!i•l~er. l•• ~ ... ttlt>,llci.Ltl'~ at i.i fl~oll!~ lH pn~"3 upun it. fn ;dl C:i'"C!t 'tdlt.'!J .:~~ va:··~~·· w:'l.:l ni.dw 

l".w.tl,'l :,.,,.:,!to u~ J:;Jiit"l"l.!ll hy ri~Pf t"tt· ... hl!l.:', t!.~·~mb.\U~na~nl ! . .u.'inuJ the same ..;h.dl iJI:: I .trrietl up Hi.:. the ""P"il:i .. )J· 

tlu~ lj'UI'Itt':i or t:'((~jlfal~lt fil(k nr lfn~ -;ection, one Cwt \n thid..:nt!i./.,all.l if I bert! L~ tl\.1 ~~·all:>, the Cunlr.J•"1t)f f!\,I_V he 

l't'I!IUrt"d f·l 1·r-unJ or rt>dure p.lrt ut" the t:>Xt',tY:tted rod.; ut' the ~~·ctinrt to :t ~i1.e lu paH thrnu:!_h il thre~ i11t:l1 tJn:_: Th~ 
(,,luJI' nf IH't;ud:w~ th~ ruc:k td he po~1tl li1r .at du• t>H•naatr. o( th~ Eugine~r; pruvidi:'U it :-.kdl i11 no C.:..i.11t!' eXCt't..'J 25 c:ent:.­

p••t· p~:-n:l1 t:,r p1tllhlw~. an.~ tUtt IJ~tt~rul wht!!l pLtcetl, ~hJ\1 \Je llh:.tillt'eJ iH t>lli\IIHik:ltCllL 

~~l ~tl)u~ -,kdl lHI ,..,.~J in wallto;.; 'HIId 1t ::!lti\\1 ba\ ~ ht't:U i.ippru\'t:'d by <1n l::u~int•cr. \VIwn !-!toot~ nut inrn;~he,) 
fi'():TI tliC c.\11 ~I ~'(C.~V atti~O .,h.tlJ lu-! l't"!'ljlllft',J ft>l' w dlttl~, •• nJ tht~ Cunll'ilcltll" cauuut 1l~ree with tlw ,,\'rlll:r :hl'I'E-01, fur 

tht> ,,lhlt'
1 

lHI rt~.,•HII•tltt~ ftHIII-" 1 fl1~ 111't>.,tJt·Ht i!PJ) l>lrt~l'l!H" wilJ, tqatll il'ppllt.ltiun, t..lii"P 1ht: .. :\tflt! til 0,• t·.undt·tnnt'cl 

,,,.:t;Ortltu_'.!; In th~ ch.ut.•r o(tht: (\"11!'•HIJ, t!w Coulr.tclnr p.tyino..: thl' t''.i.P~•~~t> o(lh~ co,,d ... u•n;t!tt•n ,,., \\t•:i :1~ tht: v~r· 
ah~.ot 1):· :h~~ Jury. \\.lwn it ;h.dl lu:cnmf' Clt'(:t:~ ... ,ry L.1 tr;tn:tport ~toni:', nut e'tc;a\',lled fro~tH lhe Ciltl.ll. n:nrt~ th.m a 

t~lllr'tt'r of" :nile, the [ue;int>Cr skd{ t•:~tiu\.t{~ th~ just value of sue~~ c::<...:e:;~ oftran:pott:ltilJ!\. 

:PROPOS.A.L. 
Tns s~..n,CR.IBE.Cl olier to contract f.H .. (~le grubbing, f.'XC.\Y.ltion, ~mbankment, pwldlia~ :l.Dtl PX!ern ... t na[ ... 

ll;•g, of th~ _ / 7/' Section of tbc Che~apt-ake ;lntt Obio CauaL ;~5- l .. iC d.JW:') by 
th~ c\);Opauy. nt the prlce:3 io~ertetf ln tbe .subjo.tned rolumn:t. under the t.le!'!cription~ of \'\o"O~ k tl) Ue dace. t• cou.plet~ 

tl•~ \Y<Jr~ acctlt1ling to the prer:eJin~Spet:lrica:i on ... n I' within .'!itH:h time as may be ~tipuldtetl in a contract o;"hich 

,.;\.tlt h~re.lf"t~r liltJhotcribe, a copy nf whid(~l:l:i het>fl P.Xhih)t .. t\ t(l .Htt\ reaJ b~y 

PuOdltng·l E1.1~ro"'l or i''''t•('hOn 'otralhng. 

-----1---~--~-+--~--~------~---
Xn. Grubbotn1,. l!:"r.:u~tion front Ca.m1l. 

·'· 

'. (_. .. •. · i ~ J r r :: ',, 
N.o p~rtner .,;u he aJ;nitre.t into the con(;acl .who•e name Jo~• not •ope"r .on tbio propo.af. 
If tht-! Secttt)il .,tf,tr•h timh~r not rPtl"'"f!" for the C:tlfl~trttction of the s~choo, the Contr<\ctor m:tty £..'!' ilnowtJ Co uie 

\0 mac II of it J~ he m .• ,. need for r ••• l ~n·l the conilructinn of hi• •h:l"tae•. 
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.. , .... 1 >'. 1837 • ; .~ 

·.· .• ·1, ·t· •. SPECIFICATION 
.. : •... ~~·!:._. :1: s:cliun No. ., •. ..:...oftlte ChesapMke ·.~~ .• cl.· Ohio c_anal_~.,,.,,. 

' • . ., > .,.,. '·': .. I • ,· . , ·. .J.:-
:. i'f' ; .:~ J 't ' I '"Ji ! I 1 "~' • · \ 

. f~'; ; ~:"' . I I ,,· , 1: . PLAN AND DDl£:-iSIO:'iS OF THE CA~AL. ( ; I '' 
t ~ ') ' • ,' ·~: ~·l • . : 

, t ], The wid1h of tan>! at wat~r line shall b~ M1y-four 1ect, and at 1he bottom thirty feet. Its depth of water shall 
; bo si~ feel, with.the addition of one tenth of a foot per mile, for the Jist>nco of the section below the lock 3t the 

head of rha level; :. • · • . . • · • • · • : ·, 
·"2. Each of 1h'c banks shall rise above the water line two feet; and th~ outer and. inner slopes of the banks shall 
have •a horizont'lll base of·rwo feet for e•·ery foot of perp~ndicul.1r ri•e. · The towing pat~ shall b~ on the river 
iide of thll canal~ itS summit shall be twelve feet wide, and that ot til<' b.-rm bank eight feet; and both banks sha:l 

. · bav~ a 1ater3l dt:clinalioo on their top, outwards, of One inch to th~ foot. · . : . ·. · . 
';_ · .· 3. The width of the th~ ranal--<>f the banks, and their s~opes, may be increased or diminish.<!, as circumstances 

: . .-.shall require and•the Engineer direct. . 
• , ....... ~-& 4 .. The banks shall be Cl)nstructPd of s'Jch materials as the Eng\aeer- 5haH ·direct. They shaH be rr.J.de smo.1th and 

. ·· \· e'len on the outside as we!! as ou ~h~ 1~~ide;_.?-.nA.al1 .th~ _ _g_r_?.sS_Clt:,.Q._t,h~_r.~·~g,~_tab_lc ... gr,t?,j,.\ ;t; •. jnd!l,;!io;: .. J.rC~?·-b.us~~~~ .... ~~-
. ...,.....,,.,..,.,.,.F.,.."<t."Otitiirnps, ioo·u1·al\l'd{\\idithe·,:eg-etlO!e 0.10"JlJ, shall b~~ ruuved from the entire !lpact:! occ~t)ied by the ran(.l (l.nd its 

' . -~.~.'embankments; nnd the· mould shall be careiully reserved, lhat it may- coostiture a cover for the outer s1opt: of the 
l ·; ;; ,; banks, wbcn finished. · UnleS> otherwise authorized, by the written permission of rhe Engineer, all the grubbing; 
.... ~:' cluring, and preparation tor the embankment; over the whole section, shall be co."Dpleted and ir.spected by him ~ \ 

... ~, '._•.' '. ~rore the·e1cavation of tire c.nal or the formation of the cn1bankruent shall be commenced; and no eSlimate sha;\/ ~ ~ ~ 
·:·· ~;~,be made on the section unci) this shall have been done, unless wch permission sha!i h:ne been granted. · .. • ...f:' 

.. • .. ,,.,,.! l5, Iirequired by the Engineer, all trees and bushes shall be cleared even with the ground for a space twenty feet 
:_ · '·' 1ricle, and running along both sides of the canal. , • ·. • ' : · ·· ., " ·: :. ·. ·-''· ·: • ·· ·' :. , : 

{.':\';::-, ,_,,. ~t; ::':.~';:·.\' .. ,···,'):xcA:v.~Tro~i ... '. ··, .',":~ .· '_i~·:'. n ~~ ~ ... 
· ·:·.:_... ·-~·6. ·Tbis i~ meant to include the e.tcavation of the truok.of the canal; and of all draios tbt are rence:ed necessary .4 ~ 5.1;, 

'., ·;-.:;:.by tlut construction of tbe section; a ad of all mucking, and ot' a\\ puddle ditches. . •.. , , , ~ ,... ·.' 
;··.·.::itJ; y 7; .Detilched stone, not exceeding a cuhic foor in siz.e, will be included io·the first. dt>nomma:ion of e:~cavation "'i'- \ {'\ 
• ... ·:l·\ io.lhe follotvi~g proposal, (item No 2.) All other stone, except slate, will ?• included in item .No.3. . . ·.... . ' ~ ~ 
~- .;: .:.,.~·! S.·Tbe spot! banks, or surplus earth, shall be latd even and regular, leavtng a space between the canal ban~ and ~ \II. .~ 

·: Y:il':,poil bank, tour teet wide, for a drain. There •hall aho be left suitable outlets.through the spoil ban~ from this 11:'. \:"'~ 
, '.''/\:drain at e•ery three hundred feet in length. The •lope of the spoil bank ne1t to the canal shall be the same as "-f \ ~ 

.• ,-_.:~: .. ·.that of the inner slop~ of the canal b~uks, and the inclination on the top, ~hall be at least two mches to t~e (oor,from ....._ \,i. 
·'·_\',.;.;:-, the,canal. Tire Eugmeer may requ~re all the. surplus earth to .be de post ted on erther stde of the c>na,; provuled, i '-..! ~ 
- /.l~~':~.- · ~O.~~~er, th~t the1 eootracto~. shall not b~ re'tu':ed;tO tralaport Jt more than o.nc hu~dred and tt\·enty feet, ~easurm~ l '~ 
· .. :·. :.~: :~ __ t 10 .• d~rec< hne tl•lmthe place from whtcll ':,".'~,;;·~ to the_ place ofdepo~tte, ~:.t~~ut ett~a __ c_~mpe_nsatwn, w b~- . . r .' . 

· ~ · ~.'.•.··'.lld;udged by the fngmeer. . · . · ... · · . . . • . .-..... . , .. . . . " . . . " , • 'I .. 
"·; · _~::~ ::.-:};_J,_ 9. St?ne esr.·'flt~d from tbe·sectioo, aod not required hits constructi~a, shall be lepos!ted as m?y be directed by ' ~-. 

··~··""'~~"\.--~~E·ngmeer;- pt-...~ld~d-.,. ho'\V~ver, that th~ Cobtractor.sh.1ll not be requ~ed to t_Ta~:~rt 1_~ ~ort·tr.~n p~_e ~t:il~f~··~ ·: ..• _-~ ."'" -:.;.:: 
...,-- .. _.--,.-,..,.,;.r twenty feet, wnhout ·extra· compensatton; to be adjudged by the Engmeer. · ,,, · · _.: _ -~'-
• · '/ ~-:~·;:.:; •10. No allowance is to be n1ade for pumping or bailing wat~r. . · · . . 

.. ~·:::\t'·L~.~:~.' _ ·: .. . :~·.t'J.L.~ .· c --·~ ,· ~_p;tB~NKl\IEN!~ __ ·_ · ·-. ~ ' .. _ : '·:: .. ,:'·! 
:. :: ~-,-,;:r·ll •. This term inelud~s the formation of the banks, the fill in~ in of the can;al to bottom, an~ als'O·, ;.1\~ri i.equire-d !iy' 

. :·~~(;.:~-~'he Engineer in writingtthe <:oYering of cuh..:rts, and the tilling against aqueducts, and the formation of embank-
·.~~~!< '·'t:·' 'meats leading to·and from bridges, and the fi,ling·up of low ground; adjacent to the section. - ... - .. . . . .. _ .. 

·'.e J·J;} ·· ;}2. ,Jn ea...,s.where the bas .. of the embnnk.nentshall bP beloiV the bottom. of the canal, the emban;.;ment shall be 
· ·.~ ·~<ll"'.-~ade' With cart!,' forffied in ~uccesssive horizontal layerS of six inches i:J thickness, a.:~d unifvrmly laid over the en· 

. ::; •• ;:V,tt.A breadth of rbe_ embankment~ so that one course shall be coa;pleted over the r.nme len~th of. th~ cmban!.m~nt,. 
' .J ·::;..;r tiS nearly as praclJCable, accordtng to I he Judgment of the Englaeer, before the next shall be begun. r D bgnter 
· ?-,'' ~'·': lembankm.,nts, where wheelbarrow• may be used, they sltall be tormed in horizontal layers not exceeding one foot 
··::o-f!f. 1n 'thiekn•••; and, in uising· one portion higher than another, the eod of each successive layer shall stop· short of· 

_;•,if: t: ,the preceding layer_at least three feet, so that the end of the embankment sh•ll form a slope of three to one ... 
.:',r~ ~:: ~ •. ~3 •. No matt'rial excavated :rom the canal a.1d ·placed on the embankment will be esti'?at~d a~ embankment, un-

.'. 1 . ' • \less It shall have been nece:!sanly traosported over anA hundred and twenty feet. • ·. · . ·. .' .- " ; . · 
':.:·-,~~;-~.lt~:~i· ··14.,-No log!, ~ee~, brush,. stumps, roo

1
ts, lea;e~, gra5~~ ?~.sto,nes,.-sh~aH ~: lef~ in, or ad~itte~ ~i?~o, any ~.~r~. ~th~ 

,\~":F'}·;·.fsn~;.~~:n;l!o,.;an~~ sha;l be ~aJo f~r ea:th ~~~h;d .;;~a·y :r ;~·m·o~~d bj rlo~d~. · : .' ·,: ·.: ,' ·; :~j ·' ' ·{' 
.:~~~:: ·.:.~-~ l_':.16 .. ·After the·'en~ire section sha!l have been co_mp\ete_d in every other. respect, the soil and mutk re':'ovcd in pre• 
;· .. ,_,, ~.,·,.:. rrtDg fur t~e embankment shaH, If so ordered In Wrtttng by the Engineer. be thrown up so as to Iorm the out- . 
··:':;;;'<l{,·l.""'~ cover of-t?e embankment; in which coso _a rea•ona~le •pecific all~wance shall be:adjatlged b_::the Engine~r. • 

--~~ ~: ·:.~ j .17. \Vhere Jt sh~_H be deemed e~prd1~nt to mcre;,sc tne c:tnal to a w1dlh not ·cxceedmg u~enfy ;et.t ?..t water lme, 
, ·• <·'< , ,, . 'lor :the purpose of obtaining earth iur embankment, the earth •o obtained shall be considered and paid for as "ma-

,;.~ ....... ":~~~· .... leriab excavated !rom the canal;" bur lYhere the width i~ incrP.ased f1Jr-thi5-purpose·to more--than nvcntyfeet;'then·-· 
·- ·· ·:.; "" :the earth taken frOm such txcus of width will be· estimated as"· materials-not e:tt:'"'.J.'tatl!d· from the canal.n 

.. -.~-·/i~~~.~~·~:~:·}~;.: ·· ·:: ~·~~: · .. ;·}r~;~·.~> J · .. \/·( ·~;;.:·P:lr'ooLI~~~·· ~. ~~ ... _, -~ : · > ~· :.· .. · -.~ 1·-~-
.. : ~!:·:'.~.:J \ }s; The poddll~i. wh~n a~y is req~ir~d by th~ Engi~eer, shaH be ;egulot~d by· him a.s to .quaiity, thicl<Dm; and 

·•. 

J 

l . ·• • ;,·; !diiposition. 1t will be n~easured and paid for as embnnkment, (unless taken from the canal and within one hundred 
. ., , . 'and twenty feet,) in addition tn the prire· affixed in the fol\oiYin!; proposals-that being understood tb cover only 
... : .\ ~· \he·e"xpense of we'tting and·rcdueing the clay 10 a proper cons!':lteocv. · · .· · - ' . ) .· ~ i . ·: ~ i.~ 

~·;~ji•,t:. •--~· }'.'.·:· __ f~~ ·~ ..•. \. _:·\VALLING •. '; ~.,· ·. ! .. L '. ·11:' 
· . ' ~ \ ·-·-19. The .~;ernai' ;_~lii.ng:v~~tical' ~-r slope, shall b~ of such quali-ty; hei~h;, ~nd thick;w:~s ;he E~·;;,;;.~ ;;;;~ 

;,;(."·direct, and sbaU be c3rrieu up from an approved founJation. The foundation of ever_v-s!ope. "·allshall
0

be at right 
• "!.~>. .angles wi1h the slope of the embankment jt is ciesi.gned to protect, and \he :c:uccP.ssio.,·e beds fOrmed in carryjn;- it up 
. . •)( ··sb3ll be par>llel to its foundation. No wall.shall be constructed a~ainst·any embar.kment which bas not had suifl­
.-- ~-~' cient time, in. the opinion of the Eo~incer,,to St:'Ulc, before it is m:lde to press upon ir.. In ail cases '>\:hen the 

:1 

, • :;,~ ¥; • outsidH wall of the canal is Iiabil! to be cover~J by ri,er frcsht~B, the em ha nkmcnt· behlnd· the s.H1rt!. shaH be carried 
';; , ~ &.· ·' up with the spaUs of the quarries or excava1:ed rock of the section, one foot in thickness; and if there be nO snaHs, 

· .·-~\ ;,\~'the'Contractor may b8 requirt:d to p•1ui1d Cr reJuce Part of the excavati-d rock of tilt::" ~ectioo to a-size"" to. pass 
• "

1
: :._~ .. ~.~·;.through a three-in~h rl\g .. The labo; of p\":HJOdin;;thc rock to be paid for:;"!~ the _esti:nate_of \h.e .~ngtn~crj provided 

.' ···):.!\ .. ' . . . ~·~ /,;_-:~:· ·":: .. w \, . • 89 .. · .. · - .. :, .. 

.;; ..••• ·..:~~ ... ·-_._ •• ,,·~-.'_ •. < :· - ""-·-~ . - • ..-~~Ji.~.l_~_ ·~·;_1, ''·. ' . .f~ ..... --·~·- ..: .. · .. =-~'-'./ ... ~ . .;.-__ ,.. __ ..,.. __ -- -~-~--...L. ....... ::.~-.;.,··~~" .......... -:....:...-.; ... _.;..;,~---.... .u~ ·-· __ .. -..·~ .. .~ ..... ~-- -----

,, 

' 

-- : :_. -.. 



., . 
f; 
''I ~. . .. ,,.J .,~. . ',I ,f ~· · ... ~ 

•' ; 0 ~1 ''j \"I'~> •, '•. • •' > 1_ : 'o , '-. \ • • ' ·, ' 

il 11.halt In no u11.a nce!:ld cwell.t)'·fi~e -cents pd pcr~b for poundiTig, and the- malerial, when placed, shall be mcuur!d 
al amb~nkm~nt. j · -· ~ · ; 

20. Wh~r-e vertical wall in~ 11.iu:t u~ u~~<:d, it 51\a!\ be cu.ped with. the best of thJ:. ~tc.ite f~raishe•i by the quarri~!: 
21. \\'here ou~r walling shJ.tl bu Ji,p1~ilsed with, in-whvlu or in pare, a11d an uutcr rrole~tion oflou~e rork shall 

ia conseqMnce 00 re~tuircd, and 1>uch too.:k shall ~ furni~heJ. from tho e:tc:waticm of the ~ttion, and :shalt 
require to be trnnspone•l mure 1\un on~ hut1Jred aoJ twenty f~et, 1he Eogincer sh;-,\l t~llju•L;e a f.t'•t com?co­
satioo. far the uc~u of u;~taoce. And in .c;nes whl'fe tdra f,tllo,.. shall he reyuired in arran!;in\! tile outer surfJte 
of the loo$e ~tone. protecti<Jn, the value cf such ntra lnllor sh:~.U abo be atljuU;;>=d by the En!:ineer; but if ;o;aid 
flKk used in the outer protection sha\1 not be h-'l.d from the una\ e_-..:.:avation, \\1~0. th~ qu;uryin!{, and the entire 

;~··,,'.~' · ttaasportation, a.s well as the l:!:nra lab1)r o( arranging the stoflP., shall be e$timated by th~ Engineer. , , . 
. 22. No :ttQne ah.all be uSP.d in walting or out~r ptotection until it $h!l.\l !,ave bee11 apptoved of by the Engineer, 

23. When atone shall be re'1uireJ for wall;n~ or lor !Msc prote<:tion,and the. same cannot be had from (:i!oale.tca­
n.tion, •nd the Contractor cannot ;~gree with the owner thereof for the 1i3m1': on reasonable terms, the President 
aad Dir~ctort will~ _upon applicatiou, cau~e the saru~ to be conJ.emncrl, according to the charter of the Company, 
the Cootractor payiog <he e.tpense of the condemnation u \.-or.ll M the verdict of the jury. · . , f- . ,· • ; · 

24. Whe~ stone oot e1cavated from the una\, required fur walling, shall ru.'cessatily be transpoued mo;e than 
one fo<~nh of 41. mile, the Engioe£:r shall e-;timate the ju!t valtte 6( $UO::h t:ut:JS of transpurlation. _ .. 

25 •. Whf!rl't mater~als of any kind are_requireJ from outside of the canal,_they shall be had t'ro~ suc\1 place as the. 
£ngioeer shall direc:t. , . • . · : · · , · ~---~---'. 
' · 26. If 1he Engineer shall direct one or more brid~e! to l1e c.o~:~.1tructed, at a point or points to be designated 

w by him. for the purpose of obtai11ing earth from Yir~inia, or from any of ;he Islar.ds of the Potomac, tbe Contractor 
•·; · j ~· ~~- shall be paid (or the co~t and the kecl)ing up of ~aid bridg.: or bridges at the estimate of the. Engineer; and in 

·,. ,:\·.·.·._(;'·_·,·_,-~-,~_',:,· •• ,
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estimatinl!; the keeping up of said bridge or bridges, the Engineer shall value only such expe11ses as he may deem 
'"to h•ve b~t'n neressary, with prorer care, un the part of the Conlractor. • _ . , _.·· 1 ·~t :· 
· . ·:n. In all eas~ where di$tance3 are prescribed far transportation, tbesame mode of measutement will be adopted 

·. · -· u i.s Frovided fo( io the tran~portation of" surplus earth," exct:opt where material shall be necess~rily transported j\;:.;·-. · atross the~ Potoroac river, in which case the most direct practicnble rout., will be m~asured. _ ; 
., r 1:. ~ Tbe right is reserved by the Canal Comp~ny at any time to e:(dude froru the contract for this M!ctian su~h 
,
1
/_·l·: i pOnioos of the ~ction as may be occupied by oaoy aqued:.~ct, lock, culvf!rt, or other muonry, and a reasonable 

<~t ;, .', distance •hoYe and below the same, so as to afford $pace for the use of the t:onstructor of any such wofks and 
.!i~ .. :,:. materials for emboi.nkment to cOVEr the same when i::OUStructed. And lf.5aid masonryshaU be finished. earlier 'han 
.-r:':; · the balance of thot section remaining to the Contr<~ctor, then the Company may require of sa•d Coutr.:~.ctor to do 
t._\.)/.(' , .•ill or any of the_ li'Ork previously ~.xcluded. · , . . . .' . · · , ' ' ·· : .. . · .. ~ _., · "t -· _: ~ ;_ . ·~ .. _ 
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' .,. t ... t' •.. , !_-o:···' _.:; · · . 

. ._.. k ~ . ·: . , .•• :. ,-,.~•.•(:I!•·"J '.~ sec:hon of the Chesapeake and Ohto Can3l, as btd down by the Company, at the 
·.:--..'\~.:;."prices inserted in-the sllbjoined eo1urnns1 and to CQmplete the work according_ to the-preceding sped­
; ~j· ti_l:· -.~ .• '. fieation, and ·tpori.. the term:~ and conditions stiplllated in tbe contract which,J shall hereafter sub· 
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Appendix F 

Plan for Rock Dikes across Ravines 
to catch wash & c," 
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. 

From Brady-Handy Collection, Library of Congress. 

-------------- ----
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Illustration 3. 

Photograph taken in 1967 of dry masonry wall on 
south side of canal along M Street in Georgetown. 

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. 

---- - - ---- - - - -
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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 & 0 Canal Group headquarters: 

l. 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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