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CHAPTER ONE: IMPACT AND ORIGINS OF THE OHIO AND ERIE CANAL

A. Commercial Activity in Northeastern Ohio

1. Conditions Before the Canal

Construction of the Ohio and Erie Canal was the single most
important historical development in the Cuyahoga Valley. Before 1825 the
valley and territory surrounding it constituted a nearly unbroken
wilderness. At uneven intervals, a crude dwelling or two--framed on an
irregular patch of denuded land--tentatively poked through the forest.
The valley's economy, like the rest of Ohio's interior, was grounded on
barter. Farmers grew corn and raised swine to subsist. Meager
surpluses were occasionally exchanged for staples to augment this mean
state of affairs. Nevertheless, landowners and squatters alike lived from
hand to mouth. Roads were few, and invariably became quagmires in
inclement weather. The region's waterways furnished a series of
passageways, but were connected only by portages dating back to

prehistoric times.

Subsistence agriculture, then, was the economic backbone of the
Cuyahoga Valley. And it inhibited the development of better
communications, the growth of major commerical enterprises, and the
accumulation of working capital. The overall result was what William Ellis
has called '"the anomalous spectacle of a superior population rapidly
heading for financial disaster‘."1 Settlers and squatters who ventured
into the wilds of northeastern Ohio lived little better than animais.
Poverty--exacerbated by the near absence of money--characterized life in
the region. All of the pioneers' energy was soaked up by the elemental

need to survive.

2. New Conditions Attributable to the Canal

Between 1825-27 construction of the Ohio and Erie Canal
through the Cuyahoga Valley dramatically changed this scene. The
transition from barter to cash was swift.” Cash disbursements to canal

contractors were passed on to canal laborers, and, in turn, to local

1. William Ellis, The Cuyahoga (New York, 1966) p. 77.
1



merchants. Pressing needs for stone and wood to build canal components
spawned quarrying and {umber industries. Quarries in the vicinity of
Peninsula supplied most of the Berea sandstone used in lock construction
between Akron and Cleveland. White oak was greatly in demand to build
gates, culverts, and aqueducts. This resulted .in a proliferation of saw
mills along the vailey. As a by-product of new industries, local labor
acquired new skills. During the early years of the canal era, stone
masons, sawyers, carpenters, shipwrights, blacksmiths, and animal care

specialists abounded.

Even so, economic stimuli derived from the canal's construction were
only transitory. The long-term impact of the canal in northeastern Ohio,
as elsehwere, was a function of its actual oper‘ation.2 By extension, the
slower, secondary economic effects of the canal's presence were less
dramatic but more far-reaching. Urban growth at the sector's terminal
points was, of course, determined by the need to develop facilities for
handling canal commerce. Akron and Cleveland responded to this need
with alacrity and profited from it.

Within the Cuyahoga Valley the shift from the subsistence farming of
corn and swine to the commerical production of wheat and cattle dates
from l827.3 After the canal opened settiers began to clear lands they
owned to produce cash commodities.4 Untit 1827 the price of wheat near

2. H}arr'y N. Scheiber, Ohio Canal Era: A Case Study of Government
and the Economy, 1820-1861 (Athens, Ohio, 1969), pp. 90-9I.

3. David S. Brose, "Proposal to the National Park Service, Midwest
Archaeological Center." Cleveland Museum of Natural History. May 1979.
Re: scope of work for archaeological investigations at CUVA., p. 108.
Hereafter cited as P(MWAC). In individual cases, the shift may have
been financed by wages earned on canal construction. Farmers did use
their canal wages to pay taxes. See Scheiber, Ohio Canal Era, p. 208,
n. 10.

4. "This is manifested . . . in the increased downstream erosion seen

at many of the settlers' archaeological sites . . . ." Brose, P(MWAC),
p. 106.
2
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Akron had been 20-30 cents a bushel. By 1833 it was 75 cents.5 The
trend to produce cash commodities was particularly pronounced in counties
and townships that bordered the canal. Harry Schieber has calculated
that in the six counties on the Ohio and Erie's northern division, urban
property values rose 360 percent between 1832-40.6 The appreciation of
mostly rural property in the valley was not as striking, but the point is
that significant economic differences began to appear between settlers and
squatters--the latter having far fewer opportunities to accumulate cash.7
it was especially between 1827-40 that material prosperity accrued to
settlers as a group. Having new-found wealth settlers invested in
personal possessions, more elaborate homes, and in internal improvements

of a local nature, such as plank roads.

Plenty of evidence exists to support the view that settlers living in
townships bordering the canal became wealthier. The excavation of valley
homesteads known to have been inhabited by settlers between 1827-40 has
revealed a marked proclivity among them for the ownership of fine
imported goods--most of which originated in Great Britain. Archeological
evidence from these sites also elucidates a changing dietary pattern among
settlers, who began to consume more beef and less pork. A study of
Probate Inventories for this period reveals that settlers, unlike squatters,

assiduously built personal Iibr‘ar‘ies.8

Most of the imposing residences, commercial structures, and
churches owned or supported by settlers in the Cuyahoga Valley date
from the late 1820s through the 1840s. Nearly all brick construction in
the valley dates from this period, as reflected in the increased tax value
of individual properties. Road development in the valley was actively

sponsored during the 1830s. Settiers wanted quicker access to the canal

5. Scheiber, Ohio Canal Era, p. 192.

6. Ibid., p. 198.
7. Brose, P(MWAC), p. 105.

8. Ibid., pp. 106-107.



for the shipment and importation of goods. This resulted in the
proximity of roads to the residences of settlers but not necessarily to
those of squatters. The economic need for better transportation to the
canal, then, decreased the isolation indiscriminately imposed on settlers
and squatters alike before the canal era. »

The social effects wrought by the canal can also be discussed
conveniently in terms of immediate and secondary developments. As early
as July 22, 1825s the Cleveland Herald described the arrival of "the hardy
sons of Erin" from New York Sta‘ce.9 These men were the vahguard of a
larger movement of laborers into the area, which later included German
immigr‘ants.10 After completion of the Akron-Cleveland sector, some made
their homes in settlements along the valley.

A social effect of a more gradual nature resulting from the canal was
the breaking down of social mechanisms designed to insulate settlers from
squatters. After 1827 church membership became more fluid. The
dominance of settler membership in non-religious societies also became less
pronounced, with the noteworthy exception of boards of educational
institutions. During the 1830s and 40s marriages between settlers and
squatters were more frequent, providing that the squatter family was of
the same economic status. There was, for example, a significant
incidence of marriage between the eldest daughters and second sons of
land speculator families, whether settler or squatter in or'igin.‘l‘I In the
aggregate the artificial social mechanisms so prevalent from 1800-25 were
much less important during the canal era. Henceforth social status was

usually a function of a family's economic importance. -

9. Cited by Scheiber, Ohio Canal Era, p. 208. n. 10.

10. Harlan Hatcher, Western Reserve (New York, Indianapolis, 1949),
p. 106.

11. Brose, P(MWAC), pp. 107-108.
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3. Early Recognition of the Need for Improved Waterways

Soon after Ohio was granted statehood in 1803, the need for an
adequate transportation system became apparent to her political leaders.
One of these, Thomas Worthington--later Governor and Canal
Commissioner--actively supported roads and canals in the United States
Senate in I807-08.12 On the state level an attempt to improve waterborne
transportation in northeastern Ohio can be traced to 1807. In that year a
scheme was devised to raise money for the improvement of "Cuyahoga and
Muskingum Navigation." Local citizens thought that by raising $i2,000,
the Cuyahoga and Tuscarawas River channels could be cleared of logs and
trees, and the portage between made passable for the traffic of loaded
wagons. To raise $8,000 of the needed funds, a lottery--sanctioned by
the Legislature of the State of Ohio--was scheduled for the first Monday
in January 1808. The drawing never came off. Not more than a fourth
of the lottery tickets was even sold.13 S0 ended the first attempt to
improve the waterways of northeastern Ohio.

B. Antecedents: Canal Building in the East

Up to the conclusion of the American Revolution, there were
practically no public improvements in the United States. Several cities
had crude waterworks and a little rough paving, but these were the
exceptions. Primitive means of communication linked even the most
important urban centers. Efforts to ameliorate the situation consisted of
a handful of plans and reports, but few were even partially implemented.
The lack of incentive shown by Americans to improve their communication
systems during this period has been attributed to the enormous financial

and physical difficulties and the country's colonial status.‘I4

12. Frank W. Trevorrow, Ohio's Canals (Oberlin, Ohio, 1973), p. |I.

13. Charles Whittlesey, Early History of Cleveland (Cleveland, 1867),
p. 420; Crisfield Johnson, History of Cuyahoga County, Ohio (Cleveland,

1879), p. 54; and William H. Perrin, History of Summit County (Chicago,
1881), p. 322.

14. Richard Shelton Kirby and Philip Gustave Laurson, The Early Years
of Modern Civil Engineering (New Haven, 1932), p. 40.




Notwithstanding this inertia, it is the case that as the Revolution
approached Americans began to demonstrate increased interest in the
construction of canals. In August 1772 Benjamin Franklin, writing from
Great Britain to the mayor of Philadelphia observed:

Rivers are ungovernable things, especially in hilly
countries. Canals are quiet and always manageable . . . |
warmly wish succesisto every Attempt for Improvement of our

dear Country.
Franklin then proceeded to outline a complex canal system--one he had
devised. Its purpose was to bring wealth to Philadelphia from the city's
agricultural hinteriand and coal mines.

During the early 1770s George Washington began promoting the idea
of connecting the Potomac and Ohio River valleys by means of river
improvements and canals. Throughout the Revolution, Washington
maintained his interest in developing water routes to the West. Even
before the formal cessation of hostilities (1783), Washington toured the
Mohawk Valley. Here he examined portages and noted places where
canals might be built.

Shortly afterward, in the early fall of 1784, Washington traveled to
Western Pennsylvania. On October 10 of that year Washington wrote to

Benjamin Harrison, Governor of Virginia. Washington expressed his
desire to develop the fur trade of the Great Lakes by opening a
16

communications network to the area. In correspondence to Washington,
dated November 14, 1784, Harrison replied favorably to Washington's
proposal of October IO.17 When Washington wrote to Richard Henry Lee,

President of Congress, on December 14, 1784, he informed him that the

I5. Cited by Seymour Dunbar, A History of Travel in America (New
York, 1937), p. 772.

1I6. Jared Sparks, ed., The Writings of George Washington (Boston,
1846), 1X, pp. 64-65.

.17. ibid., pp. 68-69.



Assemblies of Virginia and Maryland had taken under consideration the
feasibility of opening the Potomac and James Rivers to the '"western
water‘s.“18 Washington, however, was not merely satisfied with

investigations on the part of individual states:

Would it not, at the same time, be worthy of the wisdom
and attention of Congress to have the western waters well
explored, the navigation of them full ascertained, accurately
laid down, and a complete and perfect map made of the
country. . . . The expense attending such an undertaking
could not be great, the advantages would be unbounded; for
sure | am, nature has made such a display of her bounties in
those regions, that the more the country is explored, the more

it will rise in estimatiofb. consequently the greater will be
revenue be to the Union.

Earlier in the year Washington had queried Thomas Jefferson about

the distance from New York to the Cuyahoga River. Using "Hutchins'

w20
1

map Jefferson furnished the following information:

18. ibid., p. 80.
I19. Ibid., pp. 80-8I.

20. Thomas Hutchins was not only an accomplished cartographer, but
"one of four pioneer British authors of accounts of the interior of North
America, based on personal experience." Peter J. Guthorn, British Maps
of the American Revolution (Monmouth Beach, N.J., 1972), p. 30.
Jefferson did not specify which of Hutchins' maps he used. It was most
likely "A scetch [sic] of the several Indian roads leading from Port Pitt
to Scioto, Lake Erie & c," drawn in 1762. Jefferson could have easily
calculated distances farther east. Jefferson's knowledge of the "western
country" can be traced to 1781, when he wrote "Notes on the State of
Virginia."




From New York to Albany 164 miles

[Albany to] Oneida 165
[Oneida to] Oswego 171
[Oswego to] Niagara 180
680
From Niagara to Cuyahoga 140
g20 21

Washington's last known correspondence on the subject was directed
to Jefferson on February 13, 1789:

You have been made acquainted, my dear Sir, with my
ideas of the practicability, importance, and extent of that
navigation, as they have been occasionally, though fully
expressed, in my several letters to you. Notwithstanding my
constant and utmost endeavors to obtain precise information
respecting the nearest and best communication between the Ohio
and Lake Erie, | am not yet able to add any thing more
satisfactory to the obser‘vatégns, which | have had the honor to
make on that subject.

Soon after winning independence from Great Britain, Americans in
many different eastern locales trained their attention on the improvement
of water-borne transportation. A growing number of Americans wvoiced
the conviction that a viable United States meant an end to the heavy
isolation imposed on towns, villages, and farms for lack of roads and
usable waterways. By 1793 some 30 canal companies had been chartered

in eight of the thirteen states.23

In 1794 two very short canals were opened to navigation. The South
Hadley Canal, somewhat more than two miles in length, and sporting five

21. Andrew A. Lipscomb, et al., eds., The Writings of Thomas Jefferson

(Washington, 1905), 111 p. 448.

22. Sparks, Writings of George Washington, IX, p. 471l.

23. Harry Sinclair Drago, Canal Days in America (New York, [972),
p. 42.




locks, was dug around a 50' fall on the Connecticut River in
Massachusetts.24 The Dismal Swamp Canal, designed to connect Norfolk,
Virginia, with the Albemarie Sound in North Carolina, was begun in 1787.
Only the sector joining the lower end of Chesapeake Bay with the

Pasquotank River was navigable for small boats by I794.25

Two other canals were started as early as 1785 to facilitate trade
within the Potomac and James River valleys. The Potomac Canal, begun
at Great Falls, some |5 miles above Washington, was later absorbed by the
Chesapeake and Ohio Canal. The James River Canal operated around the
falls above Richmond. This waterway later became part of the James

River and Kanawha Canal.26

During the last few years of the eighteenth century, two canals--the
longest yet attempted in America--were dug contemporaneously.
Chartered in 1786, and completed in 1800 at a cost of $700,000, the 22-mile
Santee Canal in South Carolina provided a waterway between Charleston
Harbor and the Santee River‘.27 The Middlesex Canal in Massachusetts,
built between 1794 and 1803, connected the environs of Boston with the
Merrimack River, a short distance above the future city of Lowell. This
27-mile canal, constructed at a cost of $600,000, enabled the importation

into Boston of forest products from New Hampshire.28

24. Fred W. Powell, "First Canals on the American Continent," Journal
of American History, IV (1910), pp. 407-416.

25. George Armroyd, A Connected View of the Whole Internal Navigation
of the United States (Philadelphia, 1826), pp. 150-I5I.

26. Archer Butler Hulbert, Historic Highways of America (Cleveland,
1904), Xlil, pp. 33-64.

27. Henry S. Tanner, A Description of the Canals and Railroads of the
United States (New York, 1840), pp. 171-172.

28. Caleb Eddy, Historical Sketch of the Middlesex Canal (Boston, 1843),
pp. 3-2I.



Following completion of Great Britain's Bridgewater Canal in 176], a
boom in canal construction took place throughout that nation. Following
completion of the eastern canals noted above, however, no such boom
occurred in the United States. Canal construction in America required
huge expenditures and engineering expertfse. Neither was readily
available. Moreover, the first canals built proved unsuccessful
ventures--prompting little encouragement among investors. {In particular,
both the Santee and Middlesex Canal companies subjected their
stockholders to onerous assessments during and after the period of
construction. At the end of |0 years of operation, neither was'really
profitable; nor did either prove to be the boon to regional transporation

their promoters had envisioned.29

Despite the unsuccessful Cuyahoga and Muskingum Navigation scheme
in 1808, and the unenviable financial record of early eastern canals,
enthusiasm was not dampened in Northeastern Ohio for internal
improvements to enhance the area's commerical potential. New York's Erie
Canal Commission was set up by Governor De Witt Clinton in 1810. The
war of 1812, and the project's daring nature, held up construction until
I1817. Afterward westward progress was rapid. By the early 1820s the
canal had pierced the Mohawk Valley toward Buffalo on Lake Erie. Ohio,
then, was shortly to have access to the Hudson River and the burgeoning
port of New York. Yet, the commercial benefits accruable to Ohioans
depended on a dramatic improvement of the state's own roads and

30
waterways.

Influential New Yorkers themselves were convinced that a statewide
canal system -was inherently superior to a network of turnpikes.

Calculations proved that in a day's time four horses could draw a

29. George Rogers Taylor, The Transportation Revolution: 1815-1860
(New York, 1951), p. 32.

30. On the economic necessity for a canal in Ohio see Chester E. Finn,
"The Ohio Canals: Public Enterprise on the Frontier." Ohio State
Archaeological and Historical Quarterly, LI (January-March, 1942),
pp. 3-4.

10




wagonload of goods, weighing a ton, |2 miles over an ordinary road.
Using a turnpike, the same team could pull I-1/2 tons a distance of 24
miles. Such economy in horsepower, wages, and time implied that bulky
goods could be taken to market with comparative efficiency. It is worth
stressing that these were not merely paper calculations. Their validity

had been proven in Europe by the end of the eighteenth century.31

As early as April 18l New York asked Ohio's Congressional
cooperation to secure federal aid for the Erie Canal. In January 18i2 the
Ohio Legislature resolved that New York's canal was a project of national
concern. The argument ran that it was bound to strengthen the bond of
union between individual states by encouraging agriculture,
manufacturing, and internal commerce. The Legislature held to the view
that the federal government should help defray the canal's cost.32
Encouraged, New York--in I815--invited Ohio to join her in building the

Erie Canal.33

C. Early Movement for a Canal System in Ohio

1. Worthington Administration

As Governor of Ohio from 1[814-18 Thomas Worthington helped
introduce into American politics the policy of proposing and pushing for
the construction of internal improvements. On December Ii, 18I6,
Governor Worthington sent to the Ohio Legislature a letter from De Witt
Clinton--then President. of the New York Board of Canal
Commissioners--that stressed the benefits the Erie Canal was likely to
render to Ohio. Clinton thus requested that Ohio participate in the

expense.34 A committee was appointed to consider the matter, and, on

3l. Historical Account of the Rise, Progress and Present State of the
Canal Navigation in Pennsylvania (Philadelphia, 1795), pp. 3-65.

32. January 15 and 17, 1812, Ohio Senate Journal, 18I12.

33. Rufus King, First Fruits of the Ordinance of 1787 (Boston, New
York, 1888), p. 347.

34. C. C. Huntington and C. P. McClelland, History of the Ohio Canals
(Columbus, 1905), p. 2.
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January 9, 1817, offered a resolution that Worthington correspond with
Clinton to obtain more information. Four days later the State Senate
deleted that section of the resolution implying that Ohio would offer New
York financial aid. Other forms of cooperation were approved. The
January 1817 resolution was noteworthy in one other respect: it actually

specified the need for a canal from Lake Erie to the Ohio River.35

On December 7, 1818, Governor Worthington's message to the
Legislature stressed the need for internal improvements, especially the
improvement of roads and construction of canals.36 Worthington is known
to have corresponded with President James Monroe's Secretary of State,
william H. Crawford, on the subject. For example, in a letter to
Crawford, dated October |, 1818, Worthington described the desirability

and practicality of constructing Ohio canals.37

2. Brown Administration

From 1{818-22 Ohio's next Governor, Ethan Allen Brown,
zealously carried forward the mission. In his I|naugural Address of
December 14, 1818, he stated that:

If we would raise the character of our state by increasing
industry and our resources it seems necessary to improve the
internal communications, and open a cheaper way to market f
the surplius produce of a large portion of our fertile country.

A few days later Ohio Senator John Thompson of Columbiana County
reported a bill:

35. Ibid., p. 3.

36. Ohio Senate Journal, 1818, p. 10.

37. 1bid., p. 20.

38. Ibid., p. 84
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. to incorporate a company vested with powers to connect
by caggls the waters of Lake Erie with those of the Ohio
River.
Thompson's resolution was not destined to get very far. Members of the
State Assembly were adamant that Ohio canals should only be built by the
State of Ohio.40 It was also in December 1818 when Nathaniel Beasley,
Senator from Brown County, offered a resolution to provide for the
establishment of a joint committee of three senators and five
representatives. Their sole assignment was to draft a bill authorizing the
governor to employ engineers to survey four potential canal routes:
Miami-Maumee, Scioto-Sandusky, Muskingum-Cuyahoga, and Grand-Big

Beaver Rivers."’1

Throughout the depression year of 1819 the canal issue permeated
Ohio politics. During the year both houses of the State Legislature
approved a resolution for the purpose of selecting the most favorable
r‘oute.42 A committee was then instituted to draft a bill providing funds
to cover the expense of surveys. The bill itself never became law. This
particular issue characterized canal acts in the Legislature. As a rule
one or the other of the houses was disposed to work with Governor
Brown. Only rarely did the two work in conjunction. Much of the
friction stemmed from regional jealousy. Individual legislators were
willing to throw in their support only when the constituents they

represented stood to benefit directly from a particular proposal."'3

39. 1Ibid., p. 139.
40. Finn, "The Ohio Canals," p. 7.

41. John S. still, "Ethan Aillen Brown and Ohio's Canal System," QOhio
Historical Quarterly LXVI (January 1957), p. 24.

42. This move can only be appreciated properly when it is stressed that
Ohio was hit hard by the national depression. See Scheiber, Ohio Canal
Era, p. 5 and Schieber's "The Ohio Canal Movement, 1820-1825." Ohio
Historical Quarterly LXIX (July 1960), p. 233 ff.

43. Still, "Ethan Allen Brown," pp. 24-25.
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Governor Brown deserved as much credit as any individual for
seeing to it that legisiative activity was translated into legisiative
action.44 In his second annual address, on December 14, 18I19, Brown
minimized the effects of regional jealousy by emphasizing internal
improvements in general rather than canals a-lone.45 His greater
contribution was to draft a comprehensive report on the practicality of
connecting Lake Erie with the Ohio River. Legislators were informed that
three routes were serious candidates. One of these would follow the

Cuyahoga and Tuscarawas Rivers, as well as the portage that connected

them.46
Brown's report estimated that a canal could be constructed for
$2,500,000, regardless of the route. In Brown's opinion Ohio was in no

position to undertake such a massive project without assistance. The
most likely source for aid appeared to be the federal government. If
Congress would sell to Ohio some 4,000,000 acres of land recently
acquired from the Indians at $/.00 per acre for 10 years without interest,
the state could resell the land for $3.00 per acre once the canal opened.

In this way, as Brown saw it, the canal could be paid for‘.47

The real significance of Brown's report is that it maintained public
interest in a canal at a time when the project began to appear
unworkable. Ohio's first legislative act regarding "navigable communication
between Lake Erie and the Ohio River" did foliow Brown's report by only
four weeks. Likely stimulated by Brown's efforts, the Legislature
appropriated funds for a canal survey, but made the survey contingeht

on a land grant from Congress. Congress, however, was not willing to

44. Ibid., pp. 24, 43,

45. ibid., p. 25.
46. Ibid., p. 26.
47. 1bid., pp. 26-27.

|
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give Ohio land under this condition. Consequently the surveys were not

performed. 48

During the 1820-2I session of the Legislature, Brown continued to
press for survey appropriations. In this he was unsuccessful. For the
fourth consecutive year, Brown's 182] message to the Legislature proposed
a canal survey. This time the Assembly appointed a special committee to
study the issue, and selected Micajah T. Williams of Cincinnati as
chairman. Williams had long been a proponent of internal improvements.
On January 3, 1822, his committee's report was presented to the
Assembly. Its thesis was that Ohio's economic well-being depended on a
Laké Erie-Ohio River canal. The committee strongly recommended the

canal be built by the state.49

Ohio newspapers gave the Williams Committee Report plenty of
favorable attention. To its credit the report was vague enough to defuse
local jealousy. It was for this reason, and others based on economics,5
that the Legislature took action. On January 31, 1822, a bill was enacted

to:

(1) Establish a canal commission of seven members to direct

surveys,

(2) Authorize the commission to hire a competent civil engineer, and

(3) Survey five possible routes from Lake Erie to the Ohio.51

48. Ibid., p. 28.
|

49. 1bid., p. 33. For an extract from this important document see John
Kilbourn, comp., Public Documents Concerning the Ohio Canals (Columbus

1832), pp. 16 ff.

50. For example, Williams cleverly played up the potential profits. See
Still, "Ethan Allen Brown," pp. 33-34.

51.  Kilbourn, Public Documents, pp. 26-27.
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CHAPTER TWO: THE OHIO CANAL SURVEYS: 1822-25

A. Introduction

On July 4, 1827, the 38-mile section of the Ohio and Erie Canal
between the Portage Summit, just north of Akroh, and Cleveland, on the
shores of Lake Erie, was opened for operation. That day gala ceremonies
were conducted to initiate this first completed section of the West's first
canal. The purpose of this chapter is to present data on the significant
role that the Board of Canal Commissioners played in superintending the
preliminary surveys and securing the passage of necessary legislation for
the construction, by October 1832, of the waterway that would ultimately
extend some 308 miles via the Tuscarawas, Muskingum, Licking, and

Scioto river valleys to Portsmouth on the Ohio River.1

B. Ohio Canal Surveys: 1822-25
As discussed in Chapter One, it was because of the Williams

Committee Report, which presented a powerful argument for canals in the
promotion of the argricultural, manufacturing, and commercial interests of
Ohio, that the state legislature responded on January 31, 1822, enacting a
bill to initiate the first canal surveys. This legislation specifically
authorized the governor to employ an experienced engineer and to appoint
a seven-member Board of Canal Commissioners to direct the surveys and
estimates of five possible canal routes from the Ohio River to Lake Erie
with an appropriation of $6,000. The commissioners appointed by the
legisiature represented a broad cross-section of the state's regional,
commercial, and political interests. Those named to the commission
included: Ethan Allen Brown, who recently had been elected to the
United States Senate; Alfred Kelley, a banker, lawyer, and real estate
speculator from Cleveland; former Governor Thomas Worthington of
Chillicothe, a long-time canal proponent who was now a merchant, farmer,
land speculator, and manufacturer; Ebenezer Buckingham, a wealthy

1. Ohio Canal Era, p. 48; Still, "Ethan Allen Brown," pp. 52-53;
George White Dial, "The Construction of the Ohio Canals, Ohio
Archaeological and Historical Publications, XIIlI (i1904), pp. 472-473;
History of the Ohio Canals, p. 30; and Frank Wilcox, The Ohio Canals
(Kent, 1969), p. 37.
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merchant and salt manufacturer from the Muskingum Valley; Benjamin
Tappan, a lawyer and former federal judge from Steubenville; Isaac
Minor, a former member of the Madison County judiciary in west-central
Ohio; and Jeremiah Morrow, a farmer and one-time Congressman from
Warren County in southwest Ohio. The five possible routes for the
lake-to-river canal that were to be surveyed were: (1) from Sandusky
Bay to the Ohio River; (2) from the mouth of the Cuyahoga River at
Cleveland to the Ohio via the Muskingum and Tuscarawas Rivers; (3)
from the mouth of the Black River to the Ohio via the Muskingum; (4)
from the mouth of the Grand River northeast of Cleveland to the Ohio via
the Mahoning; and (5) from the mouth of the Maumee via the valleys of
the Auglaize and Miami to the Ohio at Cincinnati, then the largest city in
the state with a population of some 25,000.2

One of the board's first decisions in 1822 was agreement that the
projected lake-to-river canal should pass through as many settied regions
of the state as possible to command support from the maximum number of
people. Toward that end, the commission hoped to prove the
practicability of a "diagonal canal" running from Cincinnati north through
the Miami Valley and then eastward to the Scioto region and from thence
northward to Lake Erie via the Muskingum River. A branch line wouid

run from the main trunk to the Ohio River, near Steubenville.3

In March 1822 James Geddes, one of the senior engineers on the Erie

Canal and one of the nation's most prominent civil engineers, was engaged

2. Scheiber, Ohio Canal Era, pp. 16-17; Scheiber, "The Ohio Canal
Movement," p.. 238; Finn, "The Ohio Canals," p. 9; Kilbourn, Public
Documents, pp. 26-27; and History of the Ohio Canals, pp. 14-15. Of the
seven commissioners, Kelley was to play the most prominent role in
directing the surveys and later superintending the construction of the
Ohio canals. Biographical data relative to his contributions may be found
in Harry N. Scheiber, "Alfred Kelley and the Ohio Business Elite,
1822-1859," Ohio History, LXXXVII (Autumn, 1978), pp. 365-392; Alfred
Yaple, Reminiscences of Alfred Kelley (Cincinnati, 1875), pp. 1-26; and
Dictionary of American Biography, V, pp. 296-297.

3. Scheiber, Ohio Canal Era, p. 19, and Scheiber, "Ohio Canal
Movement," p. 240.
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for the Ohio canal surveys through the cooperation of Governor De Witt
Clinton, an active supporter of the lake-to-river canal. Governor Clinton
saw the canal as a means of increasing trade between the Ohio River
Valley and New York City via the Erie Cana|.4, The surveys did not
begin until mid-April, but over the next eight months ‘some 900 miles were
examined and the level of 800 miles was taken. While Geddes surveyed all
of the five proposed routes, he conducted careful instrument surveys of
two: one extended from the Scioto Valley directly northward across the
Scioto-Sandusky portage and thence down to the lake, and the other,
which he favored, stretched from the Scioto eastward to the upper
Muskingum River and then northward to Lake Erie by way of either the
Black or Cuyahoga Rivers. The latter route, which had not been called
for in the legislation, had been ordered by the commissioners when it was
realized that the "diagonal route" might not prove practicable because the
country between the Scioto and the Miami presented serious engineering
and water supply problems. The Scioto-Muskingum line, which it was
hoped would command equally wide support, later became the general
route of the Ohio and Erie Canal which followed the Cuyahoga River to its
termination in Cleveland.5

On January 3, 1823, the Board of Canal Commissioners submitted its
first annual report, consisting of a summary of its findings and tentative
conclusions, to the state legislature. In addition to reiterating the
economic advantages of a lake-to-river canal, the commission observed
that based on Geddes' surveys there was some possibility of success on
all of the five routes originally suggested. Hope was kept alive even for
the central "diagonal route," as Geddes had tentatively endorsed the idea

4. A short biography of James Geddes may be found in the Dictionary
of American Biography, IV, pp. 204-205.

5. The "Hon. James Geddes' Report," December 1822, was printed as an
appendix to the "First Annual Report of the Canal Commissioners" and
may be seen in Kilbourn, Public Documents, pp. 40-48, 5I.
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that the headwaters of distant streams might possibly be turned to supply

its summit.6

The general assembly complied with the commissioners' request for an
additional $4,000-appropriation to provide for additional surveys and a
thorough study of the comparative advantages of each route surveyed.
The commission was instructed to name two of its members as "acting
commissioners" with a fixed salary to serve in a supervisory capacity and
spend full time in the field. The legislators transferred from the
governor to the commission the authority to hire another engineer to
replace Geddes, who had returned to New York where he was needed for
the'completion of the Erie Canal. The commissioners were also granted
the authority to apply for donations of land or money from the
landholders through whose property the future canal might pass.7

Because construction of the Erie Canal was reaching its climax in
early 1823, the Ohio commissioners found it impossible to engage a
prominent civil engineer to succeed Geddes. Thus, the commissioners
sent Alfred Kelley, Micajah T. Williams, who had been named to succeed
Morrow on the commision after Morrow's victory in the Ohio gubernatiorial
election in the autumn of 1822, and Samuel Farrer, a Dayton surveyor who
had been engaged to work for the commission, to New York. The three
were to study the engineering technology employed on the Erie Canal, for
the purpose of applying its construction technology to the planning for an
Ohio canal.8 In June [823 Kelley and Williams were appointed as acting
commissioners; thus, the two men who later were called upon to

supervise the construction of the first Ohio canals initially assume a

6. "First Report of the Canal Commissioners," January 3, 1823,
Kilbourn, Public Documents, pp. 31-32, 35-40.

7. still, "Ethan Allen Brown," pp. 38-39, and Kilbourn, Public
Documents, pp. 52-53.

8. A short biography of Samuel Farrer may be seen in Trevorrow,
Ohio's Canals, pp. 67-68. Also see Alfred Kelley to Mary Kelley,
January 15, 1823, Alfred Kelley Papers, Manuscript Collection #I51, Box I,
Folder 2, Ohio Historical Society, Columbus.
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managerial role in mid-1823, and began a decade in which they provided a
noteworthy continuity to the administration of both the surveys and

construction phases of the wor'k.9

With the aid of their staffs, Kelley and Williams accomplished three
major engineering tasks in 1823. First, Kelley gauged the streams in the
Sandusky-Scioto portage region. Second, Williams struck out on a new
course, locating a line from Cincinnati northward to the Maumee River and
thence east to the river's mouth at the present location of Toledo on Lake
Erie. Third, both Kelley and Williams made further surveys of the
Scioto-Muskingum-Lake Erie line, favored by Geddes the previous year.
This line ran eastward from the Scioto Valley over the Walnut-Licking
summit to the Muskingum's headwaters and then northward. Accordingly,
the Killbuck-Black River and Tuscarawas-Cuyahoga River routes, whereby
a canal would be carried from the Muskingum's sources to the lake, were

explored.

In January 1824 the commissioners reported to the state legislature
concerning their findings during the previous year. The board declared
that the Sandusky-Scioto route was "extremely doubtful" as a feasible
canal route because of an inadequate water supply, but that both the
Cincinnati-Maumee-Lake Erie and the Scioto-Muskingum-Lake Erie routes
were found to have favorable terrain and water supplies. The latter
route was the more promising of the two because of its topography and
the fact that it was calculated to attract the most public support, since it
passed through more settled areas of the state than did the
Cincinnati-M'aumee route. Because it would be impossible to connect the
populous Miami Valley with the most favorable route, as had been hoped,
it was recommended that a relatively inexpensive canal could be built to
serve the western portion of the state, following the general route
nortﬁward from Cincinnati as surveyed by Williams. Attached to the
annual report was a letter written by David S. Bates, a ‘prominent senior

9. Scheiber, Ohio Canal Era, pp. 20-2I; Scheiber, "Ohio Canal
Movement," 242; and Still, "Ethan Allen Brown," p. 39.
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Erie Canal engineer, concurring in the view that the Sandusky-Scioto
route was doubtful while both of the other two routes were feasible canal

lines from an engineering standpoint.10

With publication of the January 1824 report, it became obvious that
all the surveys to date favored the Scioto-Muskingum-Lake Erie route,
and that the Cincinnati-Maumee route was gaining support as an ancillary
project. The resultant coalition of local interests was strong enough to
secure enactment of further appropriations to fund more exact surveys.
To allay discontent in the regions threatened with being bypassed by the
two routes, the legislature required the commissioners to engage an
expérienced engineer to supervise the final surveys, draw up estimates of
work to be done and construction costs and provide a disinterested
comparison of the va'rying merits of the routes. Finally, the commission
was ordered to report upon the completion costs of such harbor facilities
on Lake Erie as would need to be constructed at Cleveland or at the

mouth of the Black River'.11

Throughout 1824 the canal commission worked to produce a final
report preparatory to the construction of a lake-to-river canal, pinning
all of its hopes on the successful location of a ltine on the
Scioto-Muskingum-Lake Erie route. The key engineering question was
whether the water supply would permit a canal to penetrate the divide on
the Licking Summit between the Scioto and the Muskingum watersheds, for
such a route would bind together the interests of those two valleys. To
assure that the board's final recommendations would carry the weight of

scientific authority, David S. Bates returned to review the canal

10. Scheiber, Ohio Canal Era, p. 2I; Scheiber, "Ohio Canal Movement,"
pp. 243-245; Still, "Ethan Allen Brown," p. 39; "Second Annual Report of
the Board of Canal Commissioners," January 2I, 1824; Kilbourn, Public
Documents, pp. 54-64, 67-80, 83-96. A . short biographical sketch of
David S. Bates may be found in Committee on History and Heritage of
American Civil Engineering, American Society of Civil Eingineers, A
Biographical Dictionary of American Civil Engineers (New York, 1972),
pp. 7-8.

11. Kilbourn, Public Documents, pp. 96, 99.
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commission's work. During the summer of 1824, the field surveys were
directed by staff engineers in Ohio. One line was laid from Portsmouth,
at the mouth of the Scioto, to Coshocton and from there to the lake by
three different routes: the Killbuck and Black Rivers; the Killbuck,
Chippewa, and Cuyahoga Rivers; and the Tuscarawas and Cuyahoga
Rivers. Another line was located from Cincinnati to the foot of the rapids
of the Maumee River by way of Middletown, Dayton, and the Great Miami
River. Bates arrived in the autumn and found that the engineers had
solved the problem of the Licking Summit, approving their plan for an
elaborate "deep cut" at the summit and the construction of an extensive
reservoir. He fully endorsed the full lake-to-river canal lines surveyed

by the Ohio engineers.12

C. Passage of the "1825 Canal Bill," February 4, 1825
On January 10, 1825, the Board of Canal Commissioners issued a

report that contained numerous recommendations based on its three years

of survey work. Its principal recommendations included:

(1) The construction of two lake-to-river canals--the Ohio and Erie
Canal, via the Scioto-Muskingum-Lake Erie route, costing between
$2,801,709.85 and $3,061,368.47, and the Miami and Erie Canal, via the
Miami and Maumee Rivers, costing some $2,929,957. Of the two routes,
the commissioners recommended the former for immediate completion and
the latter for construction only for the 50-mile section from Cincinnati to
Dayton at a cost of $673,000. ’

(2) The establishment of a newly-constituted canal commission to

supervise the construction and manage the operation of the canals.

(3) The creation of a separate commission to finance the public
works by issuing bonds backed by the credit of the state.

12. Scheiber, Ohio Canal Era, pp. 22-25; Scheiber, "Ohio Canal
Movement," pp. 245-249; Still, "Ethan Allen Brown," p. 40; and "Third
Annual Report of the Canal Commissioners," January 8, 1825; Kilbourn,
Public Documents, pp. 103-112, 115-128, 131-144, 147.
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(4) A major state tax revision which would assess property ad
valorem, instead of classifying land without reference to market value,
thereby increasing state revenues and placing a larger share of the tax
burden on localities where land values would rise quickly because of the

canals.

(5) The formation of a sinking fund to pay the principal on the
canal debt, the fund to be accumulated from a special state canal tax on

land and by allocation of other revenues as needed.

Aside from the specific recommendations, the report argued that both
the Ohio and Erie and the Miami and Erie canals would be profitable
enterprises. The waterways would provide inexpensive transportation
between the Ohio Valley and New York, promote settlement in sparsely
populated regions, and permit commercialized agriculture to replace
subsistence farming. The report stressed the advantages of canal
construction by the state instead of by private enterprise because of the
commissioners' opinion that public works should not be entrusted to
monopolies and that the state was in a better position to command the

. . 13
necessary capital in eastern money markets.

In response to this report, the state legislature passed a law,
commonly referred to as the "I825 canal bill," that embodied virtually all
of the commissioners' principal r‘ecommendations.14 The chief features of

the measure were:

13. Scheiber, Ohio Canal Era, pp. 25-27; Scheiber, "Ohio Canal
Movement," pp. 249-250; Finn, "The Ohio Canals," pp. !I-i2; History of
the Ohio Canals, pp. 15-16; and "Third Annual Report of the Canal

Commissioners," January 8, 1825, Kilbourn, Public Documents, pp. 104-1i2,
115-128, 131-144, 147.

14. On the day before the legislature passed an act changing the Ohio
taxation system to one based on an ad valorem assessment. The linking
of the canal bill with a tax reform measure that promised to throw a large
part of the state's financial burden upon the localities that would benefit
from canal construction assured the political success of the canal bill.
Scheiber, Ohio Canal Era, pp. 26, 28-30.
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(1) A new seven-man Board of Canal Commissioners was appointed to
supervise the construction and operation of the canals. The
responsibilities of the board included the Iletting of contracts,
superintending the construction operations, and providing for payment to
the contractors for work accomplished. The Iegi.slature named to the new
board six of the old commissioners--Worthington, Tappan, Minor, Kelley,
Williams, and Beasley (General Nathaniel Beasley had been added to the
group in 1824)--and also a new member, John Johnston, a former federal
official and farmer in the upper Miami \/alley. The board was authorized
to appoint up to three "acting commissioners" to be paid a-salar‘y to
supervise the work in the fieid.

(2) The canal commissioners were authorized to construct two canals:
the Ohio and Erie via the Scioto-Muskingum route and the Miami and Erie
between Cincinnati and Dayton via the Miami-Maumee route. While the
routes were specified, the commissioners were given a great deal of
leeway in regard to the exact details of the routes, particularly in
relation to the line of the Ohio and Erie north of Coshocton.

(3) A Canal Fund, in the form of a sinking fund which was to be
kept separate from all other funds in the state treasury, was created for
the purpose of financing the construction of the canals and paying the
interest on the debt incurred for their construction. The fund was to
consist of all appropriations, grants, and donations to be made by the
legislature and individuals, as well as money raised by the sale of
tax-free state stock boards, the interest upon which would be paid by
the pledge of state taxes until the income from the canals themselves
should be sufficient to meet those payments unassisted.

(4) A three-man Board of Canal Fund Commissioners was established
to manage the Canal Fund, cash orders issued by the Canal Commission
for the construction work, and borrow money on the credit of the state at
a rate not exceeding six percent. The board was authorized to borrow
$400,000 in 1825 and $600,000 each year in 1826 and 1827 for which the
commissioners were to issue transferable certificates of tax-free stock

redeemable at the pleasure of the state at a time to be determined by the
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Canal Fund Commissioners between 1850 and 1875. Appointed as fund
commissioners were Brown and Buckingham of the old canal commission,
both of whom had influential political and business contacts in Ohio and
on the eastern seaboard, and Allen Trimble, a former governor and
prominent political leader in southwestern Ohio, who had lost the

governorship to Morrow in 1822.

(5) The canal commissioners were given the right of eminent domain
over all lands they might need for the construction of the canals and the
reservoirs to be used as feeders. Machinery was set up to handle land
acquisition and compensation disputes in the form of independent boards
of arbitration consisting of from three to five men whose decisions were to

be final, subject only to appeal to the state Iegislatur‘e.15

-1----

I5. History of the Ohio Canals, pp. 63-66; Scheiber, Ohio Canal Era,
pp. 28-29; Scheiber, "Ohio Canal Movement," pp. 252-253; Finn, "The
OshiOGGCanals," pp. 12-13; and Kilbourn, Public Documents, pp. 158-160,
163-166.
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CHAPTER THREE: ACTIVITIES OF THE BOARD OF CANAL
COMMISSIONERS AND THE BOARD OF CANAL FUND COMMISSIONERS
IN SUPPORT OF CANAL CONSTRUCTION: 1825-27

A. Introduction

During the 1825-27 construction period, when the 38-mile sector of
the Ohio and Erie Canal between Cleveland and Akron was built, the
Board of Canal Commissioners and the Board of Canal Fund Commissioners
undertook numerous activities to prévide for the construction of the
waterway. The principal responsibilities undertaken by -the boards
included providing for the (a) financing of the venture, (b) organization
of the technical personnel, (c) determination of the final route, design,
and specifications of the canal, and (d) acquisition of land and building

materials for construction purposes.

B. Financing the Venture: 1825-27

Enactment of the "1825 canal bill" was a major political triumph, but
formidable obstacles to the success of the project lay ahead, the chief of
these being the crucial problem of obtaining adequate financing. While
the canal surveys had been underway during 1822-24, the canal
commissioners had explored possible ways to finance the project. At first
they had been hopeful that the federal government would grant a large
tract of land to the state, the sale of which would help to finance the
canals. In the absence of such a grant specifically for canals they
recommended that large tracts of land that had been granted to Ohio by
the federal government for revenue to establish schools be sold and the

money invested in the canals to draw interest. Finally, the commissioners
had investigated the possibility of borrowing money from sources outside
of Ohio such as eastern banking and investment houses, and they
received assurances from some of those contacts that future financial

support would be forthcoming.1

1. Finn, "The Ohio Canals," pp. 10-ll; Scheiber, Ohio Canal Era,
pp. 17-25; Scheiber, "Ohio Canal Movement," pp. 237-249; Still, "Ethan
Allen Brown," pp. 36-37; and History of the Ohio Canals, pp. 14-16.
Because of the repeated efforts by the commissioners to obtain federal
financial assistance for the canal project, the U.S. Army Corps of
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Although the canal commissioners had received encouragement from
eastern financiers, bankers, and investment houses, and the State of New
York had proven that a state government could borrow capital for canal
purposes in both domestic and foreign money markets, the State of Ohio
in 1825 could hardly compare with New York in 1815, when the first of the
Erie Canal bonds had been sold. A brief review of the resources that
Ohio had to support the canal undertaking illustrates the relative
weakness of the state's finances for such a project. With a population
(581,295 in 1820 census) of less than one-half that of New York in 1815,
Ohio was sparsely settled and only one-sixth of its area was cleared and
cultivated, resulting in public revenues that were considerably smaller
than those of New York in I8|5. The value of the real estate in Ohio was
$45,025,000 and that of the personal property was $i3,992,000. Thus,
the projected $6,600,000 cost of the canals was more than one-tenth of
the total wealth of the state. During 1826, the first year that the new ad
valorem taxation system was initiated, the state received $103,800 as a
return from the tax on land, and the total amount paid into the
treasurery was approximately $157,000. While the population of the state
increased from 581,295 in 1820 to 937,903 in 1830, the tax for state
purposes decreased from 27 cents per person to 16 cents per person
during the decade. The real estate tax in 1826 did not exceed 3-1/2 milis
on each dollar of wvaluation, which was but 80 percent of the true value,
thus indicating that the state legislature was hesitant to place an
immediate burden on the state's population, despite the heavy financial

drain that would be placed on the treasury by canal constr‘uction.2

To enhance the prospects of successful financing, the state

legislature appointed men of high standing and ability to the three-man

1. (Cont.) Engineers surveyed various routes between the Ohio River
and Lake Erie in 1824. Three renowned engineers, General Simon
Bernard, Major Joseph G. Totten, and John L. Sullivan, reported that

their surveys indicated that such routes were practicable. Trevorrow,
Ohio's Canals, p. 125.

2. History of the Ohio Canals, pp. 66-67; Finn, "The Ohio Canals,"
p. 13; and Scheiber, Ohio Canal Era, p. 36.
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Board of Fund Commissioners given responsibility for obtaining loans and
managing canal funds. As already mentioned, the three
commissioners--Brown, Buckingham, and Trimble--all had influential
contacts with political and financial leaders in Ohio as well as on the
eastern seaboard. Brown, a United States Senator and a long-standing
friend of Governor De Witt Clinton of New York, quickly became the
dominant member of the board. When Trimble resigned in 1826 after being
elected speaker of the state senate, Simon Perkins, the Ohio agent of the
Connecticut Land Company and a leading Ohio banker, was appointed to

replace him.3

Aside from appointing able commissioners with a wide range of
business contacts in the eastern financial community, the legislature
further enhanced the prospects of successful financing by placing the full
faith and credit of the state behind the authorized bond issues. Such a
policy, adopted on the advice of De Witt Clinton, assured potential bond
purchasers in the east that if construction failed, or the canals produced
inadequate revenues, the general taxing power of the state would be
employed to pay interest and principal on the canal debt. This policy
proved to be important, because soon after the canal law passed the fund
board solicited subscriptions to the authorized $400,000 bond issue of 1825
among the banks of Ohio without success. Unable to obtain support
within the state for the project, the fund board was forced to turn to the

eastern capitalists for support.l4

A number of influences favored the fund board's mission to secure
financing in the east. First, the leading New York financiers recognized
the potential value of an Ohio canal system in expanding their trade into
the western reaches of the Great Lakes region and the Ohio River Valley
via the Erie Canal. Second, many New York businessmen had made
handsome gains from buying Erie Canal bonds and reselling them later in
Great Britain and America, and thus they were predisbosed to assume
that profits might also be made from dealing in Ohio bonds. Third, the

3. Still, "Ethan Allen Brown," pp. 42-43.

4. Scheiber, Ohio Canal Era, p. 37.
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great rise in New York City's foreign trade since 18|15 had increased the
resources of her investment banking firms, and the vyear 1825 was
especially auspicious for a new American bond issue because a sudden
rise in U. S. exports was temporarily reversing the normally unfavorable

balance of tr‘ade.5

with these influences favoring its quest for capital, the Ohio fund
board in April 1825 advertised in Baltimore, Philadelphia, New York, and
Boston for a loan of $400,000 to bear interest at the rate of five percent.
The board accepted the highest of several bids made by New York
capitalists, each of which offered to take the entire issue. The highest
bid, offered by the banking firm of John Rathbone, Jr., and Eleazar
Lord, was 97-1/2 (i.e., 97-1/2 cents on the dollar of redemption value) on
bonds vyielding five percent interest payable semiannually in New York.
This meant that the fund board agreed to an effective interest rate of
slightly over five percent on the $390,000 that Rathbone and Lord paid.
The firm agreed to advance the $390,000 in three instaliments--ten
percent or $39,000 at the time of consummating the contract on April 12;
forty percent or $i156,000 on August |; and fifty percent or $I85,000 on

November |.

The borrowed funds were deposited by the fund commissioners in the
Manhattan Bank of New York City. It was agreed that that institution
would receive the installments and hold them subject to the order of the
commissioners. The Manhattan Bank allowed an interest of five percent
on such deposits while they remained undrawn with one exception. As
long as the deposits should continue the sum of $2,000 would be exempt
from the interest charge as a compensation for the services of the bank
in handling the loan. As the money was needed to pay the costs of
construction, it was transferred by order of the fund commissioners to
one of three local banks in Ohio--Western Reserve Bank of Warren,
Franklin Bank at Columbus, and Bank of Lancaster--which had been
designated as the disbursing agents. A canal commissioner drew upon
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these accounts by submitting certificates signed both by himself and the
payee to the fund commission, members of which then made out checks to
the contractor for work accomplished, the landowner from whom land was
being purchased, or an individual whose property had suffered damage.
The terms of the loan compared favorably with. those obtained by New
York in its initial Erie Canal bond issue a decade earlier, and Ohio's
future financing prospects were enhanced by the fact that a prominent
New York investment house had lent its prestige to the project and
acquired a stake in its completion.6

After the rapid advancement of construction on the Ohio canals
during the summer and fall of 1825, the state legislature, advised by the
canal commission that building operations could readily be accelerated,
voted to increase the authorizations for new loans. For 1826, the fund
board was permitted to issue $1,000,000 in bonds, and for 1827 and 1828,
$1,200,000 each vyear, thereby approximately doubling the amount

stipulated in the original canal biII.7

In early 1826, however, the market for low-yield securities, such as
the Ohio canal bonds, was depressed as a result of heavy cotton
speculation in New York and new issues of joint-stock company securities
in London. Both of these developments in the money markets took up
available funds and drove interests rates up from six to seven percent.
This short-term movement in the British and American money markets
coincided with a springtime increase in construction activity in Ohio.
Since the fund board paid contractors monthly for work as it was
completed, demands of the cana!l fund proved heavy, thereby forcing the
fund commissioners to turn to Ohio banks for $500,000 in short-term loans

6. Ibid., pp. 38-39; History of the Ohio Canals, pp. 27-29, 67; Still,
"Ethan Allen Brown," pp. 43-46; Finn, "The Ohio Canals," pp. 23-24;
"Report of the Commissioners of the Canal Fund," December 8, 1825,
pp. |-4; and "Report of the Committee on Finance," [December 1827],
pp. 1-9. The Western Reserve Bank was designated as the disbursing
agent for all contracts between Cleveland and Akron.

7. Scheiber, Ohio Canal Era, pp. 45-46; Still, "Ethan Allen Brown,"
p. 48; and Kilbourn, Public Documents, pp. 222-223.
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(not to exceed two years in duration) to carry them through the period
of difficulty in the eastern money market. The short-term loans were to
be repaid with the first money that would be obtained from permanent

8
loans.

Only $130,000 was obtained from the Ohio institutions before pressure
in the New York City capital market began to ease in June. The board
quickly advertised for bids on its $1,000,000 issue on July |7, and John
Jacob Astor, a wealthy New York businessman with extensive real estate
and western fur trade interests, offered to take the entire issue.
Rathbone and Lord also bid par value for some of the bonds, and,
recognizing the importance of cultivating their association with that firm,
the fund commissioners decided to sell $180,000 to them and $800,000 to
Astor. The remaining $20,000 were sold to Lewis Cass, then governor of
Michigan Territory. Cass later became Andrew Jackson's Secretary of
War and was the Democratic Party candidate for President in 1848.
According to the contract, which was concluded on July 20, the sale was
in six percent securities redeemable at the pleasure of the state after 1850
with the purchasers paying a premium of $8,474.76, a price slightly
higher than par wvalue at nearly 10l. Although the effective rate of
interest was thus higher than the five percent rate carried by the 1825
bonds, the competition for capital had become more intense, with
Pennsylvania, New Jersey, and Delaware having authorized construction
of vast internal improvement projects in 1825-26 and other states planning

. . 9
internal improvements as well.

At the end of 1826 none of the canal lines under construction had

been completed. This was the result of competition primarily from

8. Still, "Ethan Allen Brown," pp. 48-49; History of the Ohio Canals,
p. 68; Scheiber, Ohio Canal Era, p. 46; "Report of the Commissioners of
the Canal Fund, December I, 1826," p. I; and Kilbourn, Public
Documents, pp. 222-223, 229.

9. Scheiber, Ohio Canal Era, pp. 46-47; History of the Ohio Canals,
p. 67; and "Report of the Commissioners of the Canal Fund,"
December I, 1826, pp. i-4.
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Pennsylvania, as both Pennsyivania and Ohio vied for the services of
engineers, laborers, and experienced contractors--a situation which led to
labor shortages, higher wages, increasing contract prices, and delays in
readying new work for contract. These problems had an adverse effect
on the interest of potential investors in Ohio bonds, and the fund board
was informed in New York that to sell additional bonds in 1827, it would
soon have to open a portion of the system to navigation. Hence the canal
commission decided to concentrate all its available labor and funds on the
northern part of the Ohio and Erie Canal between Cleveland and Akron.
After rushing that part of the line to completion, the 38-mile séction
between those two towns was opened to navigation on July 4, 1827, thus
setting the stage for the fund commission that fall to successfully sell its
$1,200,000 bond issue to a syndicate of Philadelphia bankers, the Bank
for Savings of New York, and the New York investment firm of Prime,
Ward and King.m in succeeding years, other eastern financial interests
and British bankers, seeking to capitalize on the largely untapped
economic potential of the West, supported Ohio's venture to complete its

. . . 1
comprehensive program of internal improvements. 1

C. Organization of Technical Personnel: 1825-27

Shortly after the canal bill was passed in February 1825, the new
Board of Canal Commissioners met in Columbus and adopted a scheme of
organization. for its technical personnel, virtually taking the entire Erie
Canal organization as a model. All responsibilities for construction of the
canals were in the hands of the board, but the commissioners assigned
most of their powers to Alfred Kelley and Micajah T. Williams as "acting
commissioners' to oversee the actual construction in the field. The two
men had observed Erie Canal engineering technology first-hand and had
worked with Erie Canal engineers in Ohio making the surveys, thus

10. "Third Annual Report of the Canal Fund Commissioners,"
December 27, 1827, Kilbourn, Public Documents, pp. 270-272; "Report of
the Committee on Finance," [December 1827], pp. 1-18; and Scheiber, Ohio
Canal Era, pp. 47-48.

11. Scheiber, Ohio Canal Era, pp. 37i-379.
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giving them as much on-the-job training as most practicing civil engineers
of that day. In their capacity as "acting commissioners" they had charge
of locating the final lines, adopting specifications, awarding contracts,
acquiring land for the canal rights-of-way, obtaining supplies and
materials for construction, and supervising the engineering corps that
would provide technical expertise during the building operations. Kelley,
who soon became the more dominant partner of the two men, was assigned
to the northern portion of the Ohio and Erie Canal between Lake Erie and
Coshocton, while WiIIiamé was appointed to the southern part of that canal

as well as to the Miami and Er‘ie.12

The canal commission organized the engineering corps to enable the
"acting commissioners" to carry out their duties. In the hierarchical
organization that was adopted, a principal engineer was appointed to head
the corps and advise the commissioners on policy-level technical questions
as well as supervisory work in the field. His salary was set at $2,000 a
year plus expenses, or nearly twice that of the "acting commissioners,"
who were given a salary of only $3 per day plus $| per day for expenses.
Resident engineers, who were to be appointed as the work required, were
responsible for laying out the actual canal lines, making plat maps, plans,
and profiles that would serve as construction documents, preparing cost
estimates and contract specifications, supervising the work of the
contractors, and certifying to the "acting commissioners" the amount of
work done by the contractors. The board set their saléry at $1,000 per
year, and allowed them $3 per day while locating and superintending in
the field. Other ranks in the hierarchy, in descending order of
seniority, were those who would serve as staff to the Resident Engineers:
senior assistant engineers with pay of $45 a month; junior assistant
engineers and surveyors ‘at $35 a month; and rodmen, axe-men, and

X . .13
common laborers, all paid lower wages on a per diem or hourly basis.

12. Trevorrow, Ohio's Canals, p. 14; Still, "Ethan Allen Brown,"

pp. 42-43; Scheiber, Ohio Canal Era, p. 40; and Scheiber, "Alfred Kelley
and the Ohio Business Elite," p. 374.

I3. "Fourth Annual Report of the Canal Commissioners," December 10,
1825; Kilbourn, Public Documents, p. 176, 195; History of the Ohio

33



Because of the large number of canal projects in the eastern states
and the relatively small number of trained civil engineers to superintend
the construction of those projects, there was a critical shortage of trained
engineers in the United States. This was especially true of a western
state such as Ohio. The completion of the Er‘ie Canal in 1825, however,
enabled the Ohio board to attract to its staff two men with New York
experience. David S. Bates, who had played an influential role in the
Ohio canal surveys and had held the positions of assistant engineer on
the middle division of the Erie Canal (I817) and division engineer in
charge of the work in the Irondequoit Valley (1819-24), accepted the
appointment as principal engineer'.14 Another New Yorker, William H.
Price, about whom little is known but who served in various engineering
capacities for several decades on Ohio canals and railroads, was named a
resident engineer and assigned to the northern portion of the Ohio and
Er‘ie.15 Also appointed as a resident engineer and assigned to the
southern portion of the Ohio and Erie as well as the Miami and Erie was

13. (Cont.) Canais, pp. 26-27; Daniel Hovey Calhoun, The American
Civil Engineer: Origins and Conflict (Cambridge i960), pp. 35, 48-49,
168-171; and Scheiber, Ohio Canal Era, p. 62.

14. Committee on History and Heritage of American Civil Engineering, A
Biographical Dictionary of American Civil Engineers, pp. 7-8; Douglass to
Bates, May 12, 1825, Vertical File Manuscripts #2393, Ohio Historical
Society, Columbus; and Bates to Kelley, February 5, and April 3, 1826,
Manuscripts, C2l12, RM, Folder I; Cincinnati Historical Society.

15. Dial, "Construction of the Ohio Canals,"” p. 468; and "Fourth
Annual Report of the Canal Commissioners," December 10, 1825; Kilbourn,
Public Documents, p. 176. In later years, Price served as an engineer on
the Walhonding Canal (i836-42), the Lancaster Lateral Canal (1838), and
the Hocking Canal (1839). He was elected as chief engineer of the
Marietta and Cincinnati Railroad Company in March 1848, and surveyed
routes for the Hillsborough and Cincinnati Railroad Company in July 1848.
Alfred Kelley to Mary Kelley, December 28, 1828, Alfred Kelley Papers,
Manuscript Collection #I51, Box |, Folder 2, Ohio Historical Society,
Columbus; N. N. Hill, Jr., comp., History of Coshocton County, Ohio:

Its Past and Present, 1740-1881 (Newark 1881), p. 286; History of Ross and

Fii_ghland Counties, Ohio, With |Illustrations and Biographical Sketches

(Cleveland 1880), p. 155; and '"Reports of Surveys Made for the
Hillsborough and Cincinnati Railroad Company, by Wm. H. Price, Esq.,
Engineer, July 20, 1848, pp. !-8.
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an Ohio resident, Samuel Forrer, who had been on the Ohio commission's
staff since 1822 but who had also traveled to the Erie Canal in 1824 to

perfect his engineering skills.16

During the spring of 1825 the board employed Nathan S. Roberts,
another prominent Erie Canal engineer, to aid in the surveys for the final
route of the Ohio and Erie Canal between Coshocton and Lake Erie.
There is some evidence that the board would have liked to employ Roberts
in a senior position in the engineering corps on a permanent basis. He,
however, left Ohio in early 1826 for employment as the principal engineer

on the western division of the Pennsylvania Canal because of better pay
., 17
in that state.

The shortage’ of experienced and qualified civil engineers in Ohio
had confronted the canal commission since its inception. As early as
1823, Alfred Kelley, who was unable to hire a prominent engineer in New
York to succeed Geddes in directing the Ohio canal surveys, had written
that "We must train some for our‘selves.“18 In the spring of 1826 Micajah

T. Williams voiced those same sentiments in a letter to Kelley:

We shall be compelled to rely on home made engineers in a
great measure | presume, and to make residents of the most
experienced and best qualified citizens we can find. | have one
in view . . . who with a little experience | shall belgvilling to
take as a resident engineer if the service requires it.

Accordingly, the canal commissioners relied primarily on the
surveyors who had been on the Ohio staff during the 1822-25 surveys,

and promising local talent, in naming assistant engineers, surveyors, and

16. "Fourth Annual Report of the Canal Commissioners," December 10,
1825; Kilbourn, Public Documents, p. 176, and Scheiber, Ohio Canal Era,
pp. 63-64.

I7. Roberts to Kelley, April 5, 1826, Manuscripts, C2I12, RM, Folder |,
Cincinnati Historical Society, and "Fourth Annual Report of the Canal
Commissioners," December 10, 1825; Kilbourn, Public Documents, p. 179.

18. Quoted in Scheiber, Ohio Canal Era, p. 242.

I9. Williams to Kelley, April 2, 1826, Manuscripts, C212, RM, Folder I,
Cincinnati Historical Society.
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their helpers for the engineering corps.ZO They also depended on their
contacts in New York to aid in recruiting young men with technical and
engineering skills who had the potential to advance in the ranks of the
cor‘ps.21 in addition, contacts through informal family relationships and
personal friendships were used in recruiting engineyering talent, as in the
case of the hiring of John Bates--the son of David S. Bates--as a
resident engineer‘.22 Subsequently, many of the men who were hired into
the lower echelons of the corps learned the skills of civil engineering and
canal construction technology through on-the-job training and rose to

senior positions in the cor‘ps.23

20. Some correspondence in the Kelley papers indicates that he recruited
young men of promise in Ohio with the thought of training them. One
such man was Samuel Carpenter, a surveyor in Lancaster who was
conducting surveys on the salt reservations in the vicinity of Delaware
when approached by Kelley in March 1826. Carpenter, who admitted his
"total ignorance of the nature of the [engineering] service" and "a want
of a proper idea of my own qualification or the fitness of the employment
with genius of my mind," was loathe to give up his business unless he
could "make the requisite proficiency in acquiring a knowledge of the
science, and the nature or character of the employment such as to justify
such a course." Carpenter to Kelley, April |, 1826, Manuscripts, C2i2,
RM, Folder |, Cincinnati Historical Society. Other correspondence
appears to give evidence that Kelley advertised for prospective
engineering talent in areas through which the canal would pass. One
such example was found in a letter written by G. Hughes of New Lisbon
to Kelley on May 6, 1826. Hughes, who asked for a job as an assistant
engineer, noted that his qualifications were a "considerable knowledge of
business and the oversight of workmen" and a "tolerable knowledge of the
contemplated rout [sic]" through that part of the country. Hughes to
Kelley, May 6, 1826, Manuscripts, C2i2, RM, Folder |, Cincinnati
Historical Society.

2l. One such effort to recruit in New York occurred in March 1826 when
Kelley wrote to J. Hurd mentioning his need of experienced engineers.
J. Hurd passed the letter on to his brother Isaac N. Hurd of Middleburg
Village in Genessee County who had served as an assistant engineer in
the Erie Canal for three years. Isaac wrote immediately to Kelley of his
interest in being a resident engineer or an assistant engineer in Ohio if
there was promise of fairly rapid advancement. He promised to send
letters of recommendation from David Thomas and other prominent
engineers on the Erie Canal, and ultimately Isaac was hired as an
assistant engineer and served in the engineering corps until the summer
of 1829. Hurd to Kelley, March 30, 1826, Manuscripts, C212, RM,
Folder |, Cincinnati Historical Society.

22. Douglass to Bates, May 12, 1825, Vertical File Manuscripts #2393,
Ohio Historical Society, Columbus.

23. Scheiber, Ohio Canal Era, pp. 63-64.
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As the "acting commissioners," who in effect superintended the work
of the engineering staff, Kelley and Williams began a process of
administrative development that involved the growth of bureaucratic
organization, as the canal commission unvariably followed their
recommendations in mapping the framework of the corps and delegation of
powers within it. Despite the establishment of an engineering corps,
Kelley's style, as the "acting commissioner" of the northern section of the
Ohio and Erie Canal, was one of constant and detailed personal
involvement, which led to a mingling of the duties of that of a engineer
and that of an "acting commissioner." His tendency was to do all the
work himself, resulting in close, often heavy-handed supervision of his
subordinates. Williams, who was more sensitive than Kelley to the need
for developing a bureaucracy capable of carrying on the work, finally
urged him in February 1832 to stay away from the lines occasionally and
let his staff do the work:

You have superintending engineers on the line who are
mostly of your own selection. . . . To these it is proper to
commit its charge. . . . The state will soon be under the
necessity of confiding the entirezghange and responsibility of
the two canals to these very men.

This appeal was timed to coincide with the adoption by the board of a
highly detailed and formal set of guidelines. These set down the rules
and specifications governing construction of the various canal components
on the Ohio and Erie. They were intended for the superintending

engineers on the lines, and were issued on January 30, I832.25

The available records do not indicate which members of the lower
echelons of the engineering corps served on the Cleveland-Akron sector

of the Ohio and Erie Canal during the 1825-27 construction period. The

24. Quoted in Scheiber, "Ailfred Kelley and the Ohio Business Elite,"
p. 376. Also see Calhoun, American Civil Engineer, p. 63.

25. The guidelines entitled "Rules and Specifications, Relating to the
Construction of the Ohio Canal: And the Estimatiang of Work Performed
Thereon" will be treated more fully in the next section of this chapter.
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"Eighth Annual Report of the Board of Canal Commissioners," issued on
January 9, 1830, is the first document to provide a listing of the members
of the engineering corps. The list is broken down into two parts:
"Engineers formerly in the service of the State, removed, by resignation
or death" and "Arrangement of the Corps of Civil Engineers in the
service of the State of Ohio: January, 1830--On the Ohio Canal.“26

D. Determination of Final Route, Design, Specifications, and Plans:
1825-27

After funds were assured and the nucleus of the engineering corps

had been recruited in the spring of 1825, the principal policy issue to be
formally resolved was the selection of a route for the northern portion of
the Ohio and Erie Canal line between Coshocton on the Muskingum River
and Lake Erie. The legistature had given the canal commission
discretion to select the most favorable of three proposed routes--the
Cuyahoga and Tuscarawas, the Killbuck and Black, and the Killbuck,
Chippewa, and Cuyahoga. Thus, the commissioners ordered two of their
engineers, William H. Price and Samuel Forrer, to accompany Nathan S.
Roberts, who had been hired to lend his considerable prestige in canal
engineering circles to the final determination of the line. These three
engineers were to submit a detailed analysis of the merits and cost
estimates of each of the three routes. Despite this effort, the
commissioners apparently had decided as early as the latter part of
February to build on the Tuscarawas and Cuyahoga route. The
information was suppressed, however, until after the Roberts' survey,
apparently to encourage donations of Jland from Cuyahoga Valley
landholders who thought they might influence the board's decision. The
report by Roberts, issued on May 5, confirmed the earlier views of the
commissioners in recommending the Tuscarawas and Cuyahoga route to

Lake Erie because it would be more accessible, incur less expensive

26. "Eighth Annual Report of the Board of Canal Commissioners,"
January 9, 1830; Kilbourn, Public Documents, pp. 385-386. Copies of the
two lists may be seen in Appendixes A and B, respectively. Also see
Henry Howe, Historical Collections of Ohio in Two Volumes (2 vols.,
Cincinnati, 1907), pp. 119-12I.
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construction costs, and have a more adequate water supply than the other

two routes. 27

At their policy meeting in May 1825 the canal commissioners also

decided to adopt the specifications used on the Erie Canal for the
construction of the Ohio canals.28 The latter became a part of the basic
text of all the contracts that were let for canal construction. The

original specifications were:

GRUBBING AND CLEARING

First, in all places where the natural surface of the earth
is above the bottom of the canal and where the line requires
excavation, all the trees, saplings bushes, stumps and roots
shall be grubbed and dug up at least sixty feet wide; that is,
thirty three feet on the towing path side of the canal, and
together with all logs, brush and wood, of every description,
shall be removed at least fifteen feet beyond the outward line of
the said grubbing on each side; and on said space of fifteen
feet on each side of said grubbing, all trees, saplings, bushes
and stumps shall be cut down close to the ground, so that no
part of any of them shall be left more than one foot in height
above the natural surface of the earth, and shall also, together
with all logs, brush and wood of every kind, be removed
entirely from said space. And the trees, saplings, and bushes
shall also be cut down twenty feet wide on each side of said
space so as to be cleared, and also all trees which in falling
would be liable to break or injure the banks of the canal. And
no part of the trees, saplings, bushes, stumps, wood; or
rubbish of any kind, shall be felled, laid or deposited on either
of the sections adjoining this contract.

CANAL PRISM AND BANKS

Second: The canal and banks shall be so contructed [sic]
and formed, by excavation or embankment, as either or both
may be necessary, in order to bring the same to the proper
level, as designated by the engineers or either of them in the
employ of said commissioners, so that the water may in all

27. Scheiber, Ohio Canal Era, p. 40; Scheiber, "Ohio Canal Movement,"
p. 254; History of the Ohio Canals, p. 20; and "Fourth Annual Report of
the Canal Commissioners," December 10, 1825; Kilbourn, Public Documents,
pp. 179-180, 196-203. The portion of Roberts' report that deals with the
Cuyahoga-Tuscarawas route may be seen in Appendix C.

28. The influence of Erie Canal technology on the Ohio system is
discussed in Carter Goodrich, ed., Canals and American Economic
Development (New York, 1961), pp. 173-74.
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places be at least forty feet wide in the canal at the surface,
twenty six feet wide at the bottom, and four feet deep: each of
the banks shall be at least two feet, perpendicular
measurement, above the top water line; and such a slope shall
be preserved on the inner side of the banks, both above and
below the top water line, that every foot perpendicular rise in
said banks shall give a horizontal base of one foot nine inches:
the towing path, which shaill be made on such side of the canal
as said commissioners or either of them, or any engineer in
their employe may direct, shall be at least ten feet wide at its
surface, and not more than five feet in any place above the top
water line; and whenever a difference in the elevation of the
towing path shall occur, the ascent or descent shall not be
greater than one foot rise or fall in any sixty feet in length,
and shall be gradual: the towing path shall be smooth and
even, shall be composed of the best materials which the
adjoining excavation will furnish, and shall be so constructed
that the side next the canal will be six inches higher than the
opposite side, at the surface, with an uniform and regular
slope, so that the water may run off from said path: in all
cases where the materials excavated shall raise a spoil bank
immediately back of the towing path above its exterior surface,
sluices or passages for the water shall either be left or cut
through said spoil bank as frequently as one in every five
chains, so that the water may readily drain off from the towing
path in an opposite direction from the canal: the bank opposite
the towing path shall in no place be less than five feet wide at
the surface; shall be smooth and even; and neither of said
banks shall have a slope of lesser base in proportion to its
height on the outer than on the inner side, except where there
is a redundance of stuff increasing the width of the bank
beyond the requisition aforesaid: all loose and porous materials,
and those which are perishable or permeable to water shall
occupy the outer extremities of the banks, and for the distance
of at least ten feet, measured outwardly from extremity of the
top water line on each side, the banks will be composed, both
above and below the top water line, of the most pure, solid,
compact and water tight earth which the adjoining excavation
can supply; and no vegetable mould, leaves, roots, grass,
weeds, herbage, logs, sticks, brush, or any other substance of
a porous or perishable nature, shall be left, laid or in any way
admitted into the said space of ten feet last described.

EMBANKMENTS

Third: In all cases of embankment, and where the bottom
line of canal is above the natural surface of the earth, all the
trees, bushes, saplings and stumps, on the space to be
occupied by the canal and its banks, shall be cut close to the
ground, and, together with all logs, brush and wood of every
description, shall be removed from a space of at least forty five
feet wide on each side of the centre of the canal; and from a
strip fifteen feet wide under each bank to be so situated that
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the inner side of said strip shall be perpendicularly under the
outer extremity of the top water line, all the trees, bushes,
stumps and roots shall be thoroughly grubbed, and, together
with all the logs, brush, roots, grass, herbage, vegetable and
porous earth, shall be removed entirely without said banks, so
that the banks may unite securely with the solid earth beneath.

LOCKS

The lock shall be so constructed that the chamber will be
90 feet in length and 15 in breadth in the clear. The walls of
the lock shall be of solid masonry laid in water cement, and
well grouted with water cement as frequently as once in every
two feet, as the walls progress in height from the bottom. The
walls shall be five feet in thickness at the bottom of the lock,
and four feet at the top water line of the upper canal, with
buttresses firmly united and connected with the main wall, and
rising from the bottom of the lock to the top water line, four
feet in length. each and extending back from the main wall four
feet. These buttresses shall be |12 feet apart, (measuring from
centre to centre.) Buttresses shall be so built that 20 feet in
length of the walls opposite the upper gates, and |7 feet in
length opposite the lower lock gates shall be 9 feet thick at
bottom and 8 feet at the top water line. The face of the walls
shall be laid in courses; the stone forming each course to be of
uniform thickness throughout the course, well bedded and the
joints well cut, so as to make tight joints at least six inches
back from the face of the wall. The face of the stones shall be
rough cut or hammered dressed, except the hollow quoins,
which shall be cut smooth and true, agreeably to a pattern to
be furnished by the engineer. When the face stone are of
coarse sandstone or freestone, each course shall be at least one
foot in thickness, and in all other cases not less than 10
inches. No face stone shall have in any place less than one
foot bed, and in no case less bed than face. Binders or
headers shall be placed in each course, extending from the face
back through the main wall, so as not to leave more than ten
feet in any place between headers. The headers in each
successive course shall be placed over the space between the
headers in the next course beneath; and the face stones shall
not be more than half an inch thinner on the back than on the
face: culverts, to be formed with stone cut to the proper
pattern, shall be constructed in the walls to pass the water
from the upper canal into the chamber of the lock, with proper
gates, all to be of such form and dimensions as the engineer
having charge of the work may direct. The walls shall be
covered with a copeing [sic] of firm, solid stone, of not less
than three feet in width, well cut, jointed and bedded, and
those next the gates securely cramped together with iron
cramps. The lock gates, paddie gates, and mitre sills shall also
be formed and made agreeably to the plan to be furnished by
David S. Bates, Esq. or other engineer in the employ of the
commissioners [plans were not located]; and all the gates shall
be formed of such materials as such engineer may direct. The
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foundation of the lock unless a smooth and firm rock foundation
can be obtained, shall be composed of solid white oak timber,
hewed square, and one foot in thickness, to be laid horizontally
across the foundation, level and even, as near together as such
engineer may direct, and well puddled [i.e., a tempered
mixture of clay or similar material and water used as a
watertight canal lining] between the timbers, and covered with
three inch white oak or pine plank, free from knots, rots or
shakes, well jointed and firmly trunneled [i.e., synonomous
with treenail, a cylindrical pin of hardwood for fastening
together timbers in ships, etc.] or spiked to the timber
beneath; a flooring composed of two inch white oak or pine
plank, free from rots, knots or shakes, well jointed and
securely spiked with spikes ten inches in length, shall be laid:
throughout the whole chamber of the lock. Wherever the
resident engineer or other engineer in the employ of the
commissioners, may direct, piles of such dimensions and in such
numbers and places as the said engineer may direct, shall be
driven into the lock pit, in order to form a firm and secure
foundation for the lock. One or more rows of sheet piling, as
the principal engineer, or other engineer in the employ of the
said commissioners, may direct, to be formed of good, sound
white oak, well jointed, and of such length as such engineer
may direct, shall be driven into the ground across the
foundation of the lock, and the bank at the breast and sides of
the lock shall be well puddled with good, solid, water tight
materials, agreeably to the directions of such engineer.

In addition, the original specifications provided for the construction
of stone culverts and moles, massive structures especially of stone set up
in water to serve as breakwaters, or piers. The culverts were to be
built

in such place or places, and of such form, dimensions and
plan, as the commissioners or either of them, the resident
engineer, or any other engineer in the employ of said
commissioners, may direct, which shall in all cases be built of
good substantial stone, laid in water cement, and made true and
smooth, on the outer as well as in the inner side.

The moles or piers were to be constructed

of such breadth and height as said commissioners or the
engineer having superintendence of the work under them may
direct, along the wash or slate banks on said section. Said
mole shall be formed of good, solid, durable timber, of which
that forming the sides of the mole shall be well hewed, and
shall be at least twelve inches square and at least 25 feet in
length; the sides shall be laid perpendicularly and securely
connected together with ties not less than 10 inches in diameter,
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clear of bark, which shall be let into the side timbers with a
dove tail and square shoulder at each end well fitted to said
timbers so as to prevent their moving or sliding upon each
other. Each tie shall be let into the timbers, on which it
rests, half the thickness of the dove tail at the end, and the
other half shall be let into the side timber next above, so that
the side timbers will meet and form a tight joint, and the ends
of the ties shall be cut off smooth and even with the out side
of the mole. The cribs so formed shall be filled with slate,
soap stone, or other stone or gravel, and a bank shall be
formed on the inner side, next the canal, of the usual slope, of
good solid earth as in other cases. The moles so formed sh%B
at each end be securely united with the bank of the canal.

As can be seen, the original specifications covered such canal
components as the prism, embankments, and locks in detail. They,
however, provided little or no specific data for the construction of
culverts, aqueducts,‘ waste structures, feeder dam complexes, bridges,
and protective walls. A study of the contracts for the Ohio canals
during the 1825-32 period indicates that the plans and specifications for
those structures were handled on a case-by-case basis and that the

specifications were generally handwritten in the contracts by an "acting

commissioner" or engineer.

E. Acquisition of Land and Building Materials for Canal Construction:
1825-27

The canal act of 1825 gave the canal commissioners the right of

eminent domain over all lands they might need in the construction of the
canals and the reservoirs to be used as feeders. In addition, the
commissioners were empowered to seize timber and stone required for
construction purposes. |In case of a dispute between the board and the
owner of the land over the compensation for his property, it was to be
referred to an impartial board consisting of three to five men appointed
by the commission that was empowered to settle the case. The settlement

was to be final and the decisions of the appraisal boards could only be

29. "Fourth Annual Report of the Canal Commissioners," December 10,
1825, Kilbourn, Public Documents, pp. 212-216. A general discussion of
engineering factors involved in canal excavation and lock construction may
be seen in Wilcox, The Ohio Canals, pp. 10-22.
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appealed to the legislature. Once a settlement was made the
commissioners were required to pay the owner the specified price in
return for which the state received title in fee simple to the property.
The legislation also authorized the board to accept donations of land or
money from any individuals or municipalities along the routes of the

30
canals.

The canal commissioners reported in December 1825 that the land
acquisition program in the Cuyahoga Valley, as well as that for the other
areas where the canals were to pass, had been largely successful. The

commissioners noted that:

Applications have, in most instances, been made to the
owners of the lands through which the canal passes, for
cessions of so much thereof, as will be necessarily occupied by
the canal and the works connected therewith. Cessions from
most of the proprietors have been obtained for such parts of
the canals as are now under contract. It is believed that there
are few instances in which the owners of lands, through which
the canals will pass, will set up claims for damages; and still
fewer in which they will be allowed by judicious men, if
claimed.

Liberal donations, in land and money, to the canal fund,
have been obtained from several individuals. To these
donations conditions have usually been attached in favor of
particular routes; and the bonds have been made payable, on
the completion 3qf the <canal to certain points therein
designated. .

The commissioners included a "Schedule of Donations to the Canal
Fund" in their report. Altogether, the donations of land and money up
to December | totailed an estimated sum of $25,006. Of this sum $12,070
had been received along the line between Cleveland and New Philadelphia
and $12,936 from the area around Chillicothe. Between December | and 10

donations amounting to more than $5,000 were received from Cleveland,

30. Finn, "The Ohio Canals," p. 13 and Scheiber, Ohio Canal Era,
pp. 67-68.

31. "Fourth Annual Report of the Canal Commissioners," December 10,
1825, Kitbourn, Public Documents, p. 190.
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but these donations were not added to the schedule. The board indicated

its anticipation that further donations would be m.':ide.3‘2

Despite the apparent success of the land acquisition program, local
landowners along the canal right-of-way nevertheless were unhappy over
the methods used to assess the damages for the land taken from them and
for the building materials removed from their land for construction
purposes. The discontent in the Cuyahoga Valley, as well as that
exhibited by landowners along the canal routes in other parts of the
state, resulted in organized efforts to petition the state legisiature to
revise the existing procedures for settling disputes over proper
compensation for property taken.33 Although the state legislature
opposed any changes in the existing law, it applied pressure on the
commissioners to establish the appraisal boards provided for in the
original canal legislation for different sections of the canal to review the
damage claims submitted by the local residents. Accordingly, a three-man
appraisal board, consisting of Owen Brown of Portage County, Rufus
Ferris of Medina County, and Nehemiah Allen of Cuyahoga County was
appointed by Alfred Kelley and sworn into office on September 27, 1827,
to assess damages claimed by various persons between the Portage Summit

and Cleveland.34

Typical of some of the claims that were filed with the appraisal board
were those of Oliver Dewey, Jr., of Northampton, the Joshua Post estate
in Northfield, Titus Street and Samuel Hughes of Newburg, and William
Brannan of Boston. Dewey claimed that a total of 3,645 bushels of lime

32. Ibid. A copy of that portion of the "Schedule of Donations to the
Canal Fund" covering the donations from the area between Cleveland and
New Philadelphia may be seen in Appendix D.

33. The "Report of the Canal Committee of the House of Representatives,
Concerning Damages, [8th January 827" in response to one such petition
by the citizens of the Miami Valley may be seen in Kilbourn, Public
Documents, pp. 260-262.

34. "Appraisement of Damages," 1827, pp. |-2, Records of the Board of
Public Works of Ohio, Series 1279, Ohio Historical Society, Columbus.
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had been burned on his property (Lot no. 42) in Northampton by orders
of the contractors working at Peninsula, in addition to the cutting of
timber to burn with the lime, for which he hoped to receive $414.50 in
damages. The Joshua Post estate claimed $400 in damages because the
farm had been divided by the canal, necessitating the construction of a
bridge over the waterway. Street and Hughes alleged that some 12,000
feet of hewing and piling timber had been cut in their property for the
construction of Lock No. 38 and other canal structures in the vicinity of
Newburgh. William Brannan complained that 3,000 perches of stone had
been removed from his property in Boston for the construction of locks

and culverts in the vicinity.35

At its meeting on October 3l, 1827, the appraisal board for the line
between Portage Summit and Cleveland awarded the sum of $2,687 for
assessed damages. Most of the money was awarded on account of building
materials taken, lots to be occupied by houses for lock tenders, bridges
to be built where farms had been divided by the canal, and flooding of

land and crops as a result of c:onstr‘uo::tion.36

in addition to the acquisition of building materials under the law of
eminent domain, the canal commissioners also obtained some building
materials through contracts. One such example was a contract let to John
McMillan, Jr., and Erastus Torrey on July 19, 1825, for 60,000 bushels

35. "Bill of Damage, Oliver Dewey;" "Posts Estate Application for
Damages, July 12, 1826;" "Titus Street and Samuel Hughes Acct,
October |, 1827;" Brannan to Kelley, November 29, 1826; "Contracts,"
Records of the Board of Public Works of Ohio, Series 1231, Ohio Historical
Society, Columbus. Also see "Abstract of Awards for Damages," Series
1199, in the same collection.

36. "Sixth Annual Report of the Board of Canal Commissioners,"
January 17, 1828, Kilbourn, Public Documents, p. - 287. A notebook
entitled "Appraisement of Damages" was found in the Records of the
Board of Public Works of Ohio at the Ohio Historical Society in Columbus.
The notebook (Series No. 1279) contains extracts of the claims submitted
to this panel and the actions it took in settling the disputes at its
meeting on October 3i, 1827. A copy of the entries in this book may be
seen in Appendix E.
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(bushel of 70 pounds) of water lime. The terms of the contract provided
that the two men would "quarry, burn and grind" the water lime "in a
suitable and proper manner" so that it would be prepared "in every
respect" for "making into mortar, grout, & water cement, fit and proper
to be used in laying the walls of locks, culverts, aqueducts, & other
works which may require the use of water lime on the Ohio Canal." The
terms were conditioned on the premise that the contractors' quarry near
the junction of the outlet of Summit Lake and Williams Run in Portage
Township would vyield enough Ilime to produce 60,000 bushels.
Furthermore, the contractors agreed to haul the stone to the mill, about
one-half mile from their quarry, and secure the finished product, in
proper‘ houses or sheds, until they delivered it to the canal contractors
who had orders from the commissioners. Of the 60,000 bushels, 10,000
were to be ready for delivery between September | and November | and
the remainder after April |, 1826. The lime contractors would receive 14
cents per bushel for the lime that could be recovered from the upper six
feet of the quarry, and would receive additional money to cover the cost

of gquarrying the lime below that Ievel.?’7

In summary, it appears that virtually all of the building materials
used to build the Ohio and Erie Canal in the Cuyahoga Valley were
acquired locally. In addition to the aforementioned lime contract, the
commissioners also obtained lime from the Hale Farm west of the canal
between Lock No. 26 and Furnace Run. Quarries in Peninsula, Akron,
and Independence yielded the Berea Sandstone used to build the locks
and other stone structures. Hardwood, such as white oak, was obtained

from the region around Peninsula.38

37. Articles of Agreement, John McMillan, Jr., and Erastus Torrey, and
Canal Commissioners, July 19, 1825, "Contracts," Records of the Board of
Public Works of Ohio, Series 1231, Ohio Historical Society, Columbus. The
commissioners charged the canal contractors 15 cents per bushel for the
delivery of water lime to their project.

38. "Cuyahoga Valley History for Volunteer-in-Parks Tour Guides,"
pp. 12-14; Hudson Times, October [lI, 1978; "Deep Lock Quarry
Metropolitan Park," Green Islands: Your Metropolitan Parks, Il (May
1963), n.p. and "The Mechanics of Deep Lock Quarry Operations," Green
Islands: Your Metropolitan Parks, XIX (June 1979), n.p.
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CHAPTER FOUR: CONSTRUCTION OF THE OHIO AND ERIE CANAL IN
THE CUYAHOGA VALLEY: 1825-27

A. Introduction: Preparations for Construction

After the major technical questions had been settled, the canal
commission confronted the delicate political matter of establishing
construction priorities. The 1825 canal law had not required that the Ohio
and Erie and the Miami and Erie lines be built simultaneously. The
limited labor then available in Ohio made it imperative that the projected
308-mile Ohio and Erie be built in segments. Because future funding was
uncertain, the best strategy seemed to be one of building from the
projected termini inland by stages, thus resulting in partially-built canals
that would be capable of sustaining navigation in case of forced

. 1
abandonment or curtailment.

In determining construction on the Ohio and Erie the commissioners
and the engineering corps were presented with a difficult challenge, since
the canal was to cover 308 miles, over which it would rise and fall a total
of some 1,207 feet and involve the construction of 146 locks and [4
aqueducts.2 Since it was impossible to build the entire canal at once, the
commissioners decided to complete at least one sizable segment before
beginning others. It would be most advantageous to build the southern
division down the Scioto . Valley to the Ohio River before undertaking the
remainder of the work, because of the large population and highly active
citizenry demanding immediate construction in that area. The
commissioners, however, determined to concentrate their resources
initially on the northern division in the sparsely-settled Cuyahoga Valley
and thus fulfill one of the principal goals of the canal movement: the
opening of a route from the interior of the state to Lake Erie and the

lucrative New York market. The board also decided to begin construction

1. Scheiber, Ohio Canal Era, p. 42.

2. In determining construction priorities on the Miami and Erie, it was
decided to begin with the 44-mile stretch between Cincinnati and
Middletown because most of that line would pass through fairly flat
country and require the lowest expenditures per mile on the project.
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on the li-mile line of the Licking Summit because the heavy excavations
for the '"deep cut" there would require more time for completion than any

other segment of the canal.3

Thus, the stage was set for commencement of the construction of the
first segments of the Ohio and Erie Canal. On July 4, 1825,
groundbreaking ceremonies were held at Licking Summit, three miles south
of Newark. In attendance was a large group of state officials and
visiting dignitaries. After a variety of preliminary events, including a
review by the state militia and the playing of the bands, principal
speeches were given by Ohio Senator Thomas Ewing and Governor De Witt
Clinton of New York. Then Governor Clinton and Governor Jeremiah
Morrow of Ohio took shovels and dug the first spades-ful of earth for the
Ohio and Erie amid the cheers of the crowd estimated at 6,000. Later, on
July 21, a similar ceremony was held at Middletown to break ground for

the Miami and Er*ie.4

For the purpose of organizing the material for the construction phase
of the project, this chapter will be divided into four main sections:
locating the final canal line, letting of contracts for construction, the
labor force, and progress and problems during the 1825-27 construction

period.

B. Locating the Final Canal Line

Immediately after the final route of the Ohio and Erie Canal between
Coshocton and Lake Erie was determined, a careful location of the line
from the Portage Summit to Cleveland was commenced under Resident
Engineer William H. Price, preparatory to putting it under contract. He
prepared plat maps, surveys, plans, and profiles of the line and the
locks and wrote detailed specifications for each section, accompanied by

cost and work estimates. In addition, the engineers dug or bored into

3. Scheiber, Ohio Canal Era, pp. 42-44.

4, Finn, "The Ohio Canals," pp. |-2.
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the ground at intervals of every five chains "to disclose the true
character of the earth to be excavated, and to prevent disappointment to
contractors as to the value of the work." According to the annual report
of the canal commissioners in December 1825, the final location of the line

was

necessarily a work requiring much time, and involving great
responsibility. The surveys previously made were for the
purpose of ascertaining the general practicability and probable
expense of constructing a canal on the routes located. But in
preparing a line for work it is necessary to keep constantly in
view the cheapness of construction--the safety of the canal
when made--its convenience and utility--the shortness of the
line between any given points--a proper location and
distribution of locks, so as to adapt the level, in the best
possible manner, to the face of the country and character of
soil, without making them of so small lift as to occasion
unnecessary expense and delay on one hand, or of so great lift
as to render them inconvenient and unsafe on the other.
Reference must also be had to the convenience and certainty of
obtaining, at all necessary points, the requisite supply of
water. One additional day spent in surveying and levelling, in
order to determine the best possible line, will sometimes save
hundreds, and even thousands of dollars in the expense of
constructing a canal. To ascertain where a canal may be made,
often requires little time or skKill; butsto determine where it can
be best made, requires much of both.

C. Letting of Contracts

Once the final line of the canal was located and the property for the
right-of-way was acquired preparations were made to let the contracts.
The projects were subdivided into sections (usually one-half mile of level
line, or an entire lock or aqueduct) for contract purposes to assure that
the capital requirements of construction would not exceed the means of

small enterprisers and that competitive bidding would be stimulated.

As soon as it was determined that a portion of the line was ready

for construction, public notices were placed in local newspapers,

5. "Fourth Annual Report of the Canal Commissioners,! December [0,
1825, Kilbourn, Public Documents, p. 18l. None of the original surveys,
profiles, or plans prepared by Price are extant.
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indicating the time and place at which bids would be received.
Advertisements were also sent to New York where construction on the
Erie Canal was coming to an end. The effort to lure experienced New

York contractors to Ohio was considered very important by the board

as some apprehension was entertained that the citizens of this
state [Ohio] would be unwilling to undertake, at fair prices,
large jobs of work with which they were unacquainted, and the
value of which they were consequently unable to determine.

As a result of this effort a large number of contractors from New York
traveled to Ohio, assuring the board of heavy competitive bidding for
contracts which augured well for letting contracts on terms that were
ad\/antageous to the state.6

According to Hérry Scheiber, the professional canal contractor "was

an unusual breed of entrepreneur." Characteristically, he

migrated from state to state as new projects were begun,
carrying with him a small fund of capital, a large store of
practical "canalling" knowledge, and a packet of letters of
reference from officers on the lines where he had worked.

Contractors often formed partnerships, and one man might have
different partners for each of several bids on various jobs.
Whether he sought contracts individually or in partnership, the
professional met competition in Ohio from numerous "active,

enterprising citizens, living near the canal and in the
neighboring counties," including farmers, merchants, bankers,
land dealers, and lawyer-capitalists. When outbid, whether

shrewdly or recklessly, by an amateur, the professional often
hired himself out as a foreman. Some solicited subcontracts.
Indeed the practice of employing experienced "“canallers" as
foremen was encouraged by a canal commission rule requiring all
bidders, "if not expert themselves, [to] hire a superintendent
approved by the Acting Commissioner or Principal Engineer."
The commissioners also gave preference to professional

6. Ibid., pp. 182-183, and Scheiber, Ohio Canal Era, pp. 44-45, 70.
The Iar'ge influx of New York contractors on the line of the canal wnthln
the present boundaries of Cuyahoga Valley National Recreation Area is
evidenced by the fact that of the 52 contracts let to complete that portion
of the canal 19 were let to men from New York, 14 to men from Ohio, one
to men from both states, and I8 to men from unidentified states. See
"Contracts," Records of the Board of Public Works of Ohio, Series 123l,
Ohio Historical Society, Columbus.
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contractors when local amateurs submitted bids far lower than

the more educated bids of professionals; however, when a

notably wealthy local capitalist was low bidder, he usually

received the contr‘agt even if the commissioners knew full well

he would lose by it.

Bids were received for the work in the Cuyahoga Valley on three
separate dates in 1825. On June 10 proposals were received for the
14-mile line north of Portage Summit to Lock No. 28. A month later on
July 9 about seven miles of additional line extending northward to Lock
No. 35 were put under contract. On August 29 the remainder of the line
between Lock No. 35 and its termination near the lake at Cleveland was
contracted, with the exception of about one mile at the northern end

which required further surveying and examination.8

The contracts for the work between Portage Summit and Cleveland
were printed in a standard form. All of the contracts let in June, July,
and August [825 provided that the work would be completed by
September | or October |, 1826. The contracts were signed by the
contractor and by the acting commissioner on behalf of the state. The
contracts were made in triplicate, one copy going to the contractor, one
copy to the acting commissioner, and one reserved as a public document.
The contracts were entered into on the part of the contractor with the
express understanding that no greater prices for work of any description
would be paid other than those specified in the contract. Once
construction would begin, the resident engineers would play an
inspectoralx' role, overseeing the quality of the materials used by the

contractors and of labor performed. The contractors were to be paid

7. Scheiber, Ohio Canal Era, pp. 70-7I.

8. lbid. A list of the contractors for Sections Nos. 35-9I of the Ohio
and Erie Canal (the sections of the waterway that are located in Cuyahoga
Valley National Recreation Area) may be seen in Appendix F. Copies of
the full text of all of the contracts, which are located in the Records of
the Board of Public Works of Ohio at the Ohio Historical Society in
Columbus, will be sent to Cuyahoga Valley NRA for deposit in the park's
historical reference file.
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monthly for the estimated value of work performed, with only the acting
commissioners authorized to issue warrants for payment. The Western
Reserve Bank at Warren was specified as the disbursing agent for all
funds to be paid the contractors who performed work on the canal north
of Akr‘on.g

The entire extent of the canal north of the Portage Summit that was
placed under contract by August 1825 comprised 33 miles, 55 chains, and
80 links. The work contracted for included the construction of 40 stone
masonry locks. The aggregate cost of the work, based on the specified
work in the contracts, amounted to $366,939.67. In addition, it would be
necessary to build some |5 road bridges over the canal and that part of
the line at an estimated cost of $3,000, thus making the total cost of that
section of the canal to be $369,639.67. That sum was $67,639.07 less
than the estimates submitted by the canal commissioners to the state
legislature in 1824. The board estimated that the costs of preparing the
line, superintending the construction, and future cost increases
occasioned by small changes of the line or plans of work would cost some
$27,000. The commissioners felt that this sum should be added to the
cost of the line, thereby making the total cost of the canal north of
Portage Summit about $40,000 less than the 1824 estimates. The low
contract prices were attributed to the competition for the work, as some
lettings received 23 bids per job--a situation in which some contractors

underestimated the work simply to obtain a contr‘act.‘IO

9. "Fourth Annual Report of the Canal Commissioners," December 10,
1825, Kilbourn, Public Documents, p. 182, 188-189; History of the Ohio
Canals, p. 25; Scheiber, Ohio Canal Era, p. 70; and "Contracts,"
Records of the Board of Public Works of Ohio, Series 123|, Ohio Historical
Society, Columbus. A copy of the standard form for the contracts
entitled "Form of an Agreement," which was appended to the
aforementioned "Fourth Annual Report," may be seen in Appendix G.

10. History of the Ohio Canals, pp. 25-26; Scheiber, Ohio Canal Era,
p. 45; and '"Fourth Annual Report of the Canal Commissioners,"
December 10, 1825, Kilbourn, Public Documents, pp. 182-183. An appendix
of the latter report contains data on the total amount of work, average
prices, and total amount of money of the contracted work north of the
Portage Summit. This appendix may be seen in Appendix H of this
report.
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D. Labor Force

Work began on the northern division of the Ohio and Erie Canal soon
after the initial contracts were let and the pace of operations was
unexpectedly quick. Irish immigrant workers who had toiled on the
neariy-completed Erie Canal began arriving at Cleveland in large numbers
to take advantage of the job opportunities in the Cuyahoga Valley. The
Irish coming from New York were joined by local farmers and laborers,
eager to work for cash wages. Although the Irish made up the bulk of
the work force, Germans also entered the state to work on the canals.
For their efforts, the laborers at first received 30 cents and a jigger of
whiskey per day plus food and a shanty to live in, although wages later
rose as high as $26 per month plus board. The workers were expected
to labor from sunup to sundown six days a week. By November 20, 1825,

the number of workers on the northern division was estimated at between
1,500 and 2,000. "1

The work of digging the canal consisted of long hours of
back-breaking and often dangerous labor. One writer has described some

of the various features of the work of digging the canal prism as:

:----z-

Digging up and moving the dirt was a big proposition in
the construction of the waterways. Primitive plows drawn by
mules or oxen loosened the dirt and then throngs of men with
wheelbarrows came along to carry the dirt up and out of the
ditch. The laborers who pushed the wheel-barrows out of the
canal wore iron band creepers attached to the soles of their
boots to prevent them from slipping backward on the plank into
the ditch and water. There were no pneumatic drills, no steam
shovels or other back saving devices. It was just a slow,
tedious process. Powder holes were drilled by {?nd into the
blocks of stone in the pathway of the canal.

11. "Fourth Annual Report of the Canal Commissioners," December 10,
1825, Kilbourn, Public Documents, p. 184; Scheiber, Ohio Canal Era,
p. 45; T. H. Findley, "One Canaller's Enthusiasm," p. I5; Jim Baker,
The Big Ditch, 2nd ed. (Columbus 1975), n.p.; and Robert Hull, "The
Boats That Wa Walked Up Stairs," Ohio Bell Voice, (2nd qtr., I972), n.p.

12. Cleveland Plain Dealer, May 22, 1932.
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According to another writer, digging the pits for the lock chambers
also proved to be back-breaking labor:

To allow for the use of retaining piling and the thickness
of the intended walls, these had to be dug much wider and
deeper than the contained water volume. This meant
pick-and-shovel work, with the use of much planking and pile
driving, which was at that time a matter of sheer muscle power.
There were then no power shovels, pumps or rubber hoses to
be had. All pumping of water had to be done with simple
hand-pumps like those used on the ships of the day. The
gr‘ubbing,lgut of massive roots and hardpan was a large part of
the task.

E. Progress and Problems of Construction

Work on the Ohio and Erie Canal north of the Portage Summit began
in early July 1825. By December | the construction was progressing
rapidly according to the canal commission, who reported that $63,279.00
had been already paid to the contractors. In its annual report on

December 10, the board observed:

- One section, of twenty-four chains in length, which was
put under contract in July, has been completely finished.
Another of thirty chains has been finished, except the building
of a small culvert; and the excavation and embankment on
several others has progressed, as far as can be done previous
to the finishing of the locks with which they are connected.
The excavation and embankment have been commenced, and are
progressing with great rapidity, on much the greater number of
sections under contract; and near twenty-two and an half miles
of the line had been grubbed and cleared before the twentieth
of November last. Many of the lock pits had been dug; the
foundations of six locks laid; the walls of three commenced, one
of which lock No. 3, on the job of Beecher and Watson, is now
completed, except the gates. Upwards of forty-six thousand
feet of stone, suitable for the face stone of locks, in addition
to those already laid, have been taken from the quarry; more
than 18,000 feet of which have been cut fit for laying, and
22,000 feet delivered at the sites of the locks. More than one
hundred and sixty-four thousand vyards of earth, and seven
hundred of rock, have ben excavated; forty-five thousand
yards of embankment formed. Sixty-five thousand feet of
timber prepared for laying, or already laid, into moles, for
protecting the banks of the canal, and prepared for the
foundations of locks and culverts, besides the timber already

‘ 13. Wilcox, The Ohio Canals, p. 14.

55


http:63,279.00

placed in the foundations of the locks; between six and seven
thousand perches of stone, besides those already laid into the
walls of locks, have been quarried, upwards of four thousand
perches of which have been delivered ready for use.

The work has now progressed so far, that its fair value is
well ascertained. Work of almost every description, required in
the construction of a canal, has been performed, and some of
the jobs taken at the lowest rates have been completed. Most
of the contracts have been taken at prices, which with judicious
management, will yield a handsome profit to the contractors
some of the sections have, however, been taken at prices which
will require strict gepnomy, and good management, to nett [sic]

even a small profit.

Only one major problem had impeded work in the Cuyahoga Valley
during the first five months of construction. In September and early
October an epidemic swept through the labor force in Portage and
Northampton townships. The canal commission attributed the outbreak to
the fact that most "of the laborers employed were unaccustomed to the
climate, and neglected to take the necessary precautions for preserving
health." Where the laborers had used "proper means" to avoid the
diseases '"incident to the season and climate," they were reportedly
healthy, even on those parts of the line that were most exposed to

sickness.15

14. "Fourth Annua! Report of the Canal Commissioners," December 10,
1825, Kilbourn, Public Documents, p. 184. An appendix of the commission
report showed the amount of work performed on the line of the canal
north of Portage Summit prior to November 20. A copy of this appendix
may be seen in Appendix | of this report.

15. "Fourth Annual Report of the Canal Commissioners,'" December 10,
1825, Kilbourn, Public Documents, p. [84. The disease among the
laborers, then commonly referred to as "canal fever," has been diagnosed
by modern doctors as malaria because of the common symptoms of
breakbone fever, ague, and shakes. During the canal construction era
ministers preached from the pulpit that the disease was the result of
God's wrath for man daring to meddie with nature, while the medical
profession believed the fever was due to the early morning miasmic air
("deleterious exhalations") or fog along the river bottoms. Cabins were
built high on hillsides so that people could get as far away from those
dreaded morning mists as possible. Over the years the fever epidemics
drove many of the local farmers and laborers from the canal, and the
Irish increasingly became the backbone of the labor force. The Irish
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The construction of the canal prism between Cieveland and Kendall
was far enough along by May 1826 that a contract was let to Amos
Seward, Aaron Hine, and Ephraim Clark of Tallmadge to seed the canal
bank slopes. The contractors agreed

to furnish seed and sow . . . the top, the inward & outward
slopes of the Canal banks between Cleaveland [sic] & Kendal
[sic] with grass seed and well & thoroughly rake the same into
the ground with iron tooth rakes. The seed to be used shall
be Timothy, spear grass, red top, foul meadow, white clover,
and such other kinds of grass seed as may . . . be considered
proper for the purpose. . . . The different kinds of seed
shall be sowed on such parts of the banks or slopes thereof as
shall be directed by the Acting Commissioner or Engineer
having charge of the work. The quantity of seed to be sowed
shall be in proportion of half a bushel of Timothy seed to each
acre, and of the other kinds of seed so much as will be
equivalent thereto . . . according to the quantity of each kind
usually sowed by farmers.

The work was to start by mid-June and the contractors were to continue

their operations on other sections of the canal as they were completed.16

When the commissioners issued their next annual report on
December 19, 1826, the document mentioned a number of factors that had
impeded the construction work in the Cuyahoga Valley and had prevented
the line north of Portage Summit from being completed by October | as
specified in the original contracts. Inclement winter weather, floods, a
labor shortage, and outbreaks of typhoid, as well as the fact that some
contractors had absconded from their contracts leaving their workers
unpaid, all had played a role in delaying the work. In addition,

Pennsylvania was now vying with Ohio for the services of engineers,

15. (Cont.) laborers were sometimes referred to as the "Wild Irish Bog
Trotters" because it was thought that their rugged constitutions could
withstand the periodic epidemics, but many of them also died along the
lines of the Ohio canals. There was said to be "a dead Irishman for
every mile of canal" in Ohio. Findley, "One Canaller's Enthusiasm," p. 15
and Baker, The Big Ditch, n.p.

16. Articles of Agreement between Amos Seward, Aaaron Hine, and
Ephraim Clark and Canal Commissioners of State of Ohio, May 13, 1826,
"Contracts," Records of the Board of Public Works of Ohio, Series 123l,
Ohio Historical Society, Columbus.
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laborers, and experienced contractors, and competing for capital. As a
result competition for bids among contractors for new work became less
intense. At the same time, the low prices bid on contracts made in 1825
exposed contractors to financial pressures when many workers left Ohio to

obtain higher wages in Pennsylvania. This caused a shortage of workers

and an increase of wages in Ohio.‘I7

The heavy rains and freshet that struck the Cuyahoga Valley in late
June 1826, while not causing serious damage to the construction
operations, were nevertheless a portent of future problems for the Ohio
and Erie Canal. According to the commissioners, the flooding and its

effect on the canal were described as follows:

The heavy rains which fell in the later part of the month
of June, produced a freshet in the Cuyahoga river and its
branches, which occasioned some damage to contractors, whose
work in the wvalley of that river, was in an unfinished and
insecure state, and exposed to the violence of the flood. The
amount of damage thus sustained, has not been precisely
ascertained; it is believed, however, that the aggregate amount
will not wvary materially from two thousand dollars. The crib
work of hewn timber, designed to protect the bank of the canal
from the abrasion of the current, where the canal occupies part
of the bed of the river, at the Pinery narrows, suffered most
materially from the freshet. Several of the contractors,
contrary to the advice of the engineers and acting

I7. "Fifth Annual Report of the Canal Commissioners," December 19,
1826, Kilbourn, Public Documents, pp. 236-238; and Scheiber, Ohio Canal
Era, p. 47. During 1826 five contracts for work on the line within the
present boundaries of Cuyahoga Valley National Recreation Area were
abandoned. The contracts covered the construction of: (l) Sections
Nos. 15, 16, 42, 45, 46/Locks Nos. 17, 18; (2) Sections Nos. 64, 67; (3)
Sections Nos. 79, 80/Culvert; (4) Sections Nos. 86, 105/Lock No. 38; and
95) Lock No. 39. See Appendix L of this report for more data on the
abandonment and reletting of contracts in 1826. One of the most
protracted and best-documented legal disputes between the Board of Canal
Commissioners and a contractor concerned the contract of Stephen
Snyder, Samuel Rosseter, John C. Pease, and Paul Snyder of the State of
New York signed on September 10, 1825, for the construction of Sections
Nos. 86 and 105 and Lock No. 38. The contract was abandoned in
September 1826 and relet to Harvey Wellman of Cleveland, Ohio, on
October 10, 1826. The legal proceedings were not finally settled until
1830. See "Contracts," Records of the Board of Public Works of Ohio,
Series 1231, Ohio Historical Society, Columbus.
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commissioner, had extended their crib work along the whole, or
nearly the whole length of these wash banks, without raising it
to the proper height; and had suffered it to remain unfilled, or
but partially filled with stone and gravel, instead of raising the
work to the full height required, as they advanced, and filling
the cribs; which would have given security against the
operation of the floods. The consequence, as had been
anticipated, was the displacing and loss of a large quantity of
timber by the freshet; whilst the works along the river, which
were finished or nearly so, and those which had been
conducted in a prudent and c'%reful manner, though unfinished,
sustained no material damage.

Despite the delays and probtems encountered in construction, the
canal commission found reason to be optimistic that the work north of

Portage Summit would be completed and ready for navigation by June

----r-

1827.

The board took Solace in the fact that:

Although these causes, combined with others of less note,
have prevented the finishing of the canal between the Portage
Summit and the Lake, within the time limited by the contracts
for its completion, an event which had been expected with some
confidence by the commissioners, still it is believed that few if
any instances have occurred in our country, where an equal
amount of work, of a similar kind, has been performed in so
short a time. It will be recollected that this part of the Ohio
canal comprehends a much greater amount of lockage than any
other portion of equal length. In proceeding from Lake Erie to
the Portage summit level, a distance of 37 miles, an ascent of
395-feet is encountered, requiring to overcome it, 44 locks;
several points presenting considerable obstructions to the
making of a canal, also occur in this distance, contributing to
increase the difficulty and expense of the work. The Cuyahoga
river is turned out of its course, and a new channel for its
waters formed, in four different places, to make room for, and
give security to the canal; and in several other places, part of
its channel is necessarily occupied, requiring protection walls to
secure the banks of the canal from the action of the current in
the river. The main river and two of its branches are also
crossed by aqueducts; two other branches are crossed by dams
of cansiderable [sic] extent.

18.

1826,

"Fifth Annual Report of the Canal Commissioners," December
Kilbourn, Public Documents, p. 238.
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The commissioners also based their optimism for an expected June
1827 completion date on the fact that most of the heavy items of work as
well as a large proportion of the "ordinary work" on the canal were
already done. According to their report:

Most of these heavy items of work have already been
performed, besides the ordinary work required in the
construction of a canal. The walls of 32 of the locks are laid,
and the other work appertaining to them, is nearly or quite
completed. Six of the remaining locks are in a state of great
forwardness, and would have been finished, but for the
approach of cold weather, which made it proper to suspend the
further progress of the mason work until the ensuing spring.
The foundations of three more are laid; and nearly all the
materials necessary for the completion of all the locks which
now remain unfinished, between the Portage summit and the
Lake, are prepared and delivered in places convenient for the
vigorous prosecution, as early in the spring as the state of the
weather will admit; except for two locks, at the northern
termination of the canal. Circumstances, which it is unnecessary
here to detail, have operated to retard the fixing on the
precise plan and location of these two locks, and it was not
considered necessary here to urge their immediate completion,
as the commercial business of the succeeding year on the canal,
will suffer no material inconvenience on account of this delay.

On this part of the line, nine culverts of stone, six of
wood, three dams, and two aqueducts across branches of the
Cuyahoga river, have been erected; and the aqueduct over the
river at the Peninsula, is in a state of forwardness, which
renders the work safe, and promises its early completion in the
spring. Seven road bridges and a number of towing path
bridges have also been erected.

Of the more ordinary work, appertaining to the
construction of a canal, such as excavation and embankment, a
large proportion is entirely finished and taken off from the
hands of the contractors. Far the greater part of the
remainder is as nearly finished as the season will admit, only
requiring for its completion a little work in trimming the banks,
after the frost shall have left the ground in the spring. The
work on a few of the sections is more backward, but should the
winter prove favorable to the prosecution of the work, little,
except masonry, will remain to be done in the spring. It is
impossible to ascertain the precise amount of work which
remains unfinished on this part of the canal, without a very
minute examination and estimate; nearly nine-tenths, however,
of the whole amount of work necessary to the completion of this
division of the Ohio canal is done, and it is believed, in a
neat, substantial and permanent manner.
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Moreover, a moderate depth of water had been admitted into
several parts of the canal north of the Portage summit, to the
length of some miles, and has by its unerring test demonstrated

the correctness of the levels taken by the engineers. The

banks of the canal so far as they have been tried by watez"9

prove to be as substantial and tight as had been anticipated.

The fact that none of the lines under construction had been
completed by the end of 1826, as called for in the original contracts, had
an adverse effect on potential investors' interest in Ohio lands. Thus,
the Board of Canal Fund Commissioners was told in New York that to sell
additional bonds in 1827, it must soon have a part of the line navigable.
Hence the canal commission decided to concentrate all its available labor
and funds on the sector of the Ohio and Erie Canal north of Portage

Summit.20

There were other compelling reasons why the commissioners were
anxious to have the Portage Summit-to-Cleveland sector of the canal
completed at an early date. The commissioners mentioned some of these
considerations in their annual report issued on January |7, 1828, as

follows:

-‘----r-

The time had arrived when the people of the state had
been assured of having an opportunity of witnessing some of
the effects of their exertions, some of the fruits of their labor.
The public now expected at least a partial proof of the
correctness of the opinions, plans and calculations of their
agents, in which they had been asked to place confidence, and
on which the ultimate success of the work must necessarily
depend. For whatever confidence the public may place in the
judgment of their agents, doubts must ever exist as to the
correctness of untried plans and unproven theories until those
doubts shall be dissipated by proof. A considerable amount of
property had been deposited at Akron, with the design of
transporting it by the Canal to Cleaveland [sic], on the

19. |Ibid., pp. 237-238. As of December |, 1826, the contractors had
been paid the sum of $356,548.17 for work performed north of Portage
Summit, meaning that a total of $293,269.17 worth of work had been
performed on that part of the line since December |, 1825. |bid., p. 240.

20. Scheiber, Ohio Canal Era, p. 47.
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assurance of the Acting Commissioner that this part of the
Canal would be ready for navigation in July. In the event of
being unable to forward this property by the Canal, the owners
would be under the necessity of transporting it to its place of
destination by land, over roads exceedingly 2I:Pad, subjecting
them to great expense and much inconvenience.

The change in strategy succeeeded in renewing the pace of activity
on the line in the Cuyahoga Valley. Where the work had been hampered
by dilatory tactics and poor workmanship on the part of some contractors,
the canal commission took over the jobs and relet them at higher prices,
setting a short time limit for completion. In their annual report of
January 17, 1828, the commissioners described their problems with some of
the contractors and the policies they adopted to speed the work:

At the date of the last annual report of the board, the
work on that part of the Ohio canal which extends from the
Portage summit to Cleaveland [sic], was in such a state of
forwardness as to warrant the expectation that it might be
completed early in the ensuing season, as will be seen by
referring to that report. The winter proved less favorable to
the prosecution of the work than usual; and the unfinished jobs
were consequently less advanced at the opening of the spring
than had been anticipated.

Soon after the season for the commencement of vigorous
operations had arrived, it was discovered that some of the
contractors whose jobs were in the most backward state, were
prosecuting their work with so little energy, and, in some
instances, were doing it in so unfaithful a manner as to render
it necessary ot put in their places more faithful as well as more
efficient men.

A resort to this course is always unpleasant: It generally
increases the expense of the work, as in most cases the jobs
are necessarily re-let at enhanced prices, in consequence of the
shortness of the time given for their completion, and the
necessity of making extensive preparations for finishing an
amount of work comparatively small. A corresponding loss to
the first contractor is the unavoidable consequence. These
considerations have induced the acting commissioners to avoid

21. "Sixth Annual Report of the Board of Canal Commissioners,"
January 17, 1827[8], Kilbourn, Public Documents, p. 275.
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the changing of contracts, except in cases where it has been
imperiously required by the public interest; and in many
instances a resort to this measure has been delayed longer than
comported with the interest of the state or with that of the
individuals concerned.

In some of the cases referred to, this course was adopted

as the only alternative to insure a correct and faithful

performance of the work, and in all of them as the only means

of insuring its completion at the time required by the public

interest. Although the loss sustained by the contractors,

whose jobs were declared abandoned, is a subject of regret,
they have no just cause of complaint, as the time limited by
their contracts had expired, and they had been frequently
warned of the consequences ofzﬁheir‘ remiss and unfaithful

‘manner of prosecuting their work.

The quickened pace of construction activity north of Portage Summit
succeeded to the point that the 38-mile sector of the canal to Lake Erie
was ready for navigation by early July 1827. On the morning of the 3rd
the canal boat, State of Ohio, a barge specially-built at Akron for the
occasion, was boarded by Governor Trimble, members of the canal fund
board and the canal commission, various state officials, and other
dignitaries for the wvoyage to Cleveland. En route the only problem
occurred when the bank of the canal gave way in one place, causing a
delay of several hours. At the village of Boston, the north-bound
dignitaries were joined by another boat named for the governor.
Meanwhile, the people of Cleveland had borrowed an Erie Canal boat,
named Pioneer, from New York. Gaily bedecked for the occasion, she
proceeded up the canal six miles where the three boats met amid great
fanfare on the morning of July 4--two years from the day when the
original groundbreaking ceremonies had been held. Arriving to the

welcoming throngs at Cleveland, the three boats were the focal point of

22. |bid., pp. 272-275. During the early part of 1827 six contracts for
work on the canal within the present boundaries of Cuyahoga Valley
National Recreation Area were abandoned. The contracts covered the
following work: (I) Sections Nos. 2, 3, 37, 38/Locks Nos. |, 2,
26/Culvert; (2) Sections Nos. 52, 53/ Locks Nos. 29, 30/Peninsula
Aqueduct/Towing Path Bridge; (3) Section No. 54; (4) Section No.
68/Culvert; (5) Sections Nos. 78; and (6) Section No. 9l. See
Appendix F of this report for further information on the subject.
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appropriate ceremonies, followed by a memorable state dinner at Belden's
Tavern. A few hours later the first freight canal boat, Enterprise,
arrived at Cleveland from the Akron district, carrying a cargo of fiour
and whiskey consigned to W. H. Price of Franklin Mills (Kent) through
Merwin, Giddings & Co.23

In their efforts to complete the Cleveland-to-Akron sector of the
canal at the earliest possible date, the commissioners had postponed parts
of the work that "were esteemed of less pressing importance." . The
postponed work included:

The construction of feeders from the main Cuyahoga, that
had ever been esteemed necessary to insure an adequate and
permanent supply of water for this division of the canal, was
accordingly postponed. The sluices or feeders designed to pass
the water round the locks from one level to another were also
left unfinished, and reliance was placed on passing the water
through the culvert gates of the locks as a temporary
expedient.

The short-cuts taken to guarantee an early completion date,
however, had a detrimental effect on the functioning of the canal. The

adverse effect of the short-cuts upon the operation of the waterway was
described:

The canal was filled and supplied with water, while the
rainy season continued, by the small streams naturally flowing
into the canal, or which were easily turned in together with a
temporary supply from the main river readily introduced while
the stream continued swollen with floods. The supply furnished
by the small streams was found deficient, as had been
anticipated, when they had shrunk to their usual low water
mark. This deficiency was increased by the difficulty of
passing the water onward through the culvert gates of the
locks, with sufficient regularity to keep the water of equal
depth in the numerous short levels which occur on this part of
the canal. The culvert gates were liable to be shut by accident
or design, or to be choaked [sic] with floating substances,
which would raise the water in the level above and throw it
over the waste wiers [sic]; thus occasioning a loss of water
even where the supply was most deficient.

23. Still, "Ethan Allen Brown," pp. 52-53.
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From these causes the navigation of the canal necessarily
sustained considerable interruption.

The interruption to canal navigation led to efforts to remedy the
problem as quickly as possible. According to the canal commissioners,

the following work was carried out after July 4:

As soon as the banks of the canal had become sufficiently
firm to admit raising the water in the canal with safety, and
the attention of the engineers could be diverted from the
constant watchfulness necessary to prevent accidents on the
first filling of a new canal, means were taken to introduce a
-more ample supply of water. A feeder from the main Cuyahoga
was introduced at the place where the canal first enters the
valley of that river in its descent northwardly from the summit.
The work of forming and securing sluices or feeders round the
locks so as to pass the water regularly from one level to
another, was also commenced.

In January 1828 the commissioners reported that:

After these feeders were so far completed as to admit of
the introduction of water, the canal was abundantly supplied
from a point above one mile and a half below Akron to
Cleaveland ([sic]: and the navigation continued without
interruption, except tlaat occasioned by a few small breaches,
until late in December.

-.----‘-

24. "Sixth Annual Report of the Board of Canal Commissioners,"
January 17, 1827[1828], Kilbourn, Public Documents, pp. 275-276. The
construction of the "wears" and the feeders will be treated more fully in
Chapter 6.
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CHAPTER FIVE: COMPLETION DATA ON THE OHIO AND ERIE
CANAL: 1832

A. Completion of the Ohio and Erie Canal: 1827-32

Construction operations continued along the line of the Ohio and Erie

Canal, after the opening of the 38-mile sector between Akron and
Cleveland on July 4, 1827. In August 1828 the canal was opened south
from Akron across Portage Summit to Massillon. Nearly two years later,
in July 1830, the section of the canal across the Licking Summit to Newark
was completed. {n October 183/ the canal was opened as far south as
Chillicothe, and the work was finally finished to Portsmouth on the Ohio
River in October I832.1

All told, the Ohio and Erie Canal extended 308.14 miles from
Cleveland, where the Cuyahoga River emptied into Lake Erie, to
Portsmouth, where the Scioto River discharged into the Ohio. The canal
stretched some 38 miles through the Cuyahoga Valley, from Cleveland to
the north end of the Portage Summit at Akron--rising some 395 feet above
the level of the lake via 44 locks (this section of the canal will be treated
more fully in the next section of this chapter). The length of the
Portage Summit level was about nine miles, and from the south end of
that level the canal descended some 238 feet via 29 locks along the
Muskingum River Valley, 102 miles to the Dresden Side-Cut at Websport,
near the mouth of Wakatomaka Creek, a small westerly branch of the
Muskingum. From Websport, the canal extended some 42 miles to Newark,
ascending 160 feet via 19 locks up the Wakatomaka and Licking Valleys.
Five miles south of Newark at the Licking Summit (317 feet above the level
of Lake Erie), which separated the tributaries of the Scioto from the
streams running down to the Muskingum, a 2,500-acre reservoir was
located to supply water for a '"deep cut." From the l4-mile Licking
Summit level, the canal descended 202 feet via 30 locks in a southward
direction, some 30 miles through the Little Walnut Creek Valley to

Lockbourne, where the IlI-mile Columbus Feeder entered the main trunk.

1. Scheiber, Ohio Canal Era, pp. 48-52.
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The canal then descended 2II feet via 24 locks through the Scioto River
Valley, some 87 miles to Portsmouth, where it entered the Scioto, some

200 yards above the confluence of the Scioto and the Ohio.2

Along the entire line of the canal, there were 146 |ift locks providing
a total rise and fall of 1,207.35 feet. In addition, there were 5 guard
locks, |4 aqueducts, 153 stone culverts, 50 wood culverts, 8 dams for
crossing streams, and 6 feeder dams. Five principal feeder Ilines
connected into the main trunk of the canal: Tuscarawas Feeder
(3.2-miles); walhonding Feeder (1.3); Muskingum Side-Cut (2.58);
Granville Feeder (6.14); and Columbus Feeder (II).3

In their Eleventh Annual Report issued on January 22, 1833, the
canal commissioners described the general specifications and
characteristics of the Ohio and Erie and the Miami and Erie Canals.
According to the board, the completed waterways had been constructed as

follows:

The main trunks of the Ohio and Miami Canals have each a
minimum breadth of 40 feet at the water line, and 26 feet at
bottom with 4 feet depth of water. A large proportion of both,
particularly of the Ohio Canal, is of much larger dimensions,
having a breadth at the water line varying from 60 to 150 feet,

and a depth of from 5 to 12 feet. In many places, it even
exceeds, for considerable distances, these dimensions, both in
breadth and depth. it has been a standing rule in the

construction of the canals, to increase their dimensions beyond
the minimum, in all places where it could be done without
materially enhancing the cost.

2. Dial, "Construction of the Ohio Canals," pp. 472-473; "Eleventh
Annual Report of the Canal Commissioners," January 22, 1833, pp. 7-8,
10-11, 15-17, 19-23; Trevorrow, Ohio's Canal, pp. 140-145; and Wilcox, The
Ohio Canals, pp. 44-60.

3. "Eleventh Annual Report of the Canal Commissioners," January 22,
1833, p. 6. The Miami Canal, including the Hamilton Side-Cut, was
66.54-miles in length and consisted of 32 lift locks, having a total rise
and fall of 296.96-feet, 6 aqueducts, 27 stone culverts, 5 wood culverts,
and 2 feeder dams. A copy of the chart in the aforementioned report
that lists the structural data on the Ohio and Erie and the Miami and Erie
Canals may be seen on the following page.
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The walls of the lLocks are of solid stone masonry, resting
on floors composed of timbers laid crosswise of the pit covered
with planks three inches in thickness, both in the chambers
and under the walls, and between the walls with an additional
floor of two inch plank well jointed, and secured with spikes to
the timbers on which they rest.

The face of the walls are of cut stone laid in regular
range work, and in lime mortar, the whole wall grouted with
the same material. The breadth of the locks is fifteen feet
between the walls, and the length of the Chambers, being the
space between the upper and the Ilower gates, 90
feet--admitting boats 78 feet in length and 14 feet 10 inches in
breadth, to pass freely through.

Aqueducts are constructed with wooden trunks, supported
by piers of stone masonry, which, on the Ohio Canal, with the
exception of two small structures in the Cuyahoga Valley, is of
the same character as that used in the locks. The masonry of
the others is of uncut, or hammer dressed stone.

The stone Culverts on the Ohio Canal, with the exception
of a few of a small class, erected soon after commencement of
the work, are composed of arches, formed of stone, cut in
regular segments, and laid in range work, with wing and
parapet walls of cut stone. Those on the Miami Canal and a
few on the Ohio canal, are composed of rough or uncut stone.

Wood Culverts are used for land drains, and to pass small
spring runs under the canal, in situations where they will
always be kept under water, so as not to be liable to decay.

Large Aqueducts and culverts, as well as dams, are
founded on piles, except where rock or other secure
foundations could be had.

Where it has been found necessary to erect locks, in
situations where the earth at the bottom of the pit was
composed of light alluvion, mud, or quicksand, bearing piles
have in some instances been used to form a secure and firm
foundation. But mature reflection, confirmed by numerous
experiments, has produced the conviction that a more secure,
as well as more cheap foundation can be obtained by excavating
the pit to an extra depth, and covering it with a stratum of
coarse gravel of from one to two feet in thickness, wrought into
puddte, in which the floor timbers are to be imbedded. This
plan has therefore, in most instances, been adopted.

Ibid., pp. 6-7.
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Whereas the original estimate of the cost of the Ohio and Erie Canal
had been set at $3,081,880.93, the total cost of constructing the
waterway, including early post-completion repairs to December |, 1832,
amounted to $4,244,539.64. More than one-half of the excess cost, or
$675,711.64, was due to the expense of work not included in the original
estimate. The additional work included projects not contemplated in the
original plans, modifications of the plan of work, changes of location to
sustain local interests, additional embankments necessary to secure the
canal from the effects of floods, work necessary to secure the canal after
being received from the contractors, and ordinary post-completion

repairs.

The additional work which contributed to the cost overruns was
described at length by the canal commissioners in their annual report
issued in January 1833. The subject of additional work, some of which was
carried out on the Cleveland-to-Akron sector, was considered under eight
subject headings. First, "regulating wears'" were constructed around 90
percent of the locks as necessary water control mechanisms to maintain

the equitable flow of water from one level to another.
Concerning the "wears" or '"tumbles" the commissioners noted that

67 are of cut stone masonry, resting on foundations similar
to those of the locks; the walls, in most cases, connected with
the lock walls--and 67 of the regulators have tumbles of wood,
or are constructed either on rock foundations, or on gradual
slopes of earth, secured from abrasion by timber, brush, and
stone.

These regulators were not included in the original plan, or
estimate of the canal; and we believe they were first adopted as
a general appendage of locks on the canals of this State.

The cost of their construction cannot be accurately
estimated, as in many instances they are connected with and

5. |bid., pp. 24-3l. The additional work done on the canal between
July 4, 1827, and December |, 1832, was charged to the original
construction of the waterway. The details of this work will be treated
more fully in Chapter 6.
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form a part of the structure of the lock, and in many other
cases they have been erected by superintendents of repairs at
times when no more pressing duty required their attention.
Those which have tumbles of stone masonry may be estimated at
$250 each, the others at $I50 each, and the cost of the whole at
$26,800.

Second, various measures were taken to prevent continuous injuries

to the canal. These efforts included:

Sowing the banks of the canal with grass seed, to prevent
their being washed by rains; driving piles at the head of locks
to secure them from injuries from the violent concussion of
-boats; paving the banks with stone in places to secure them
from the effects of the surge, occasioned by the rapid motion of
boats and paving the bottom and sides of the canal at the foot
of all the locks which are not founded on rock, to secure the
canal at these places from the violent action of the water which
passes through the lock gates, are items of work not originally
contemplated or estimated, but which are of great importance to
prevent serious and continual injuries. As much of this work
has been executed by Superintendents of repairs, when not
otherwise employed, the cost cannot be accurately stated. It
will not, however, vary materially from $17,500.

Third, four of the twelve feeders that were buiit to supply the canal
with water were north of Akron. Regarding the feeders, the

commissioners noted:

At the time of making the original surveys and estimates of
the costs of canals, the means which existed of ascertaining the
quantity of water flowing, at periods of the greatest drought,
in streams relied on as feeders, were not such as to enable the
Engineers, or Commissioners to determine with accuracy how far
these streams would supply the canal: nor had they at that time
the data for determining what length of line could be safely and
conveniently furnished with water from one source, however
abundant that source might be.

Experience has shewn [sic] that some of the streams do
not furnish, in dry seasons, as much water as they were
expected to yield; and that levels or parts of a canal, situated
remote from the source of supply, are liable to great
fluctuations, and occasional scarcity of water, owing to
interruptions in the flow arising from breaches or other
accidental occurrencies [sic], to which all canals are more or
less subject.
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The four feeders north of Akron and their approximate costs were:
Pinery Feeder ($2,500); Peninsula Feeder ($900); Little Cuyahoga Feeder
($989.70); and Messele Feeder ($3,521.03).

Fourth, cut stone was substituted for rough or hammer dressed

stone in many structures. The commissioners explained that:

At the time of forming the original estimates, it was
proposed to construct the arches of culverts, the abutments
and piers of aqueducts; the abutments of dams, guard gates,
feed gates and head gates of rough or hammer dressed stone.
These structures have however, with very few exceptions, been
constructed of cut stone masonry of the most substantial
character, which renders them much more permanent and less
liable to breaches, leaks, and other accidents. The increase of
cost growing out of this modification, cannot be stated with

certainity. It cannot, however, be less on the whole line, than
$35,000 00.
Fifth, where cheaply-constructed dams had originally been

contemplated for crossing small streams, aqueducts or culverts had been
constructed. Moreover,

stone culverts, of the most perfect character, have, in many
instances been adopted in lieu of aqueducts with wooden
trunks. These changes operate to secure a more uninterrupted
navigation; and the substitution of culverts for aqueducts,
materially diminishes both the waste of water, and the expense
of repairs. The additional cost of adopting these modifications
may be estimated at $25,000 00.

Sixth, additional embankments had been found necessary to secure
the canal against flood damage. The commissioners observed:

At the time of locating and forming the original plan of the
canal, it was found difficult, and in some cases impossible to
determine the height to which floods rise in the various streams
near which the canal is constructed. Subsequent observation
has proved, that, in many places, the rise of floods Iis
considerably greater than was then supposed. As the country
becomes cleared, and the low grounds drained, and the various
obstructions which previously prevented the rapid escape of the
water from the surface of the ground after heavy rains are
removed, it seems to be the natural consequence that the rivers
rise more suddenly, and to a greater height.
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To secure the canal, as far as possible, from being injured
by high floods, it has been found necessary to raise the banks
on a large proportion of its entire length, considerably higher
than was at first supposed to be necessary.

This cause alone has increased the cost of the Ohio canal
at least $I50,000, and may be considered one of the principal
causes of the excess of the actual, over the estimated cost.

Seventh, various measures were required to secure the canal once it

had been received from the contractor. The commissioners commented:

On the introduction of water, many defective place [sic]
are discovered that were previously unknown. Banks formed of
loose and porous earth when they become saturated with water
‘frequently assume a semi fluid character, and slip so as to
occasion breaches, or at least to require much labour to give
them security--such banks also settle, and unless they have
been previously raised to an elevation considerably greater than
that at which they are designed to remain, a large additional
quantity of earth is required to sustain them at the necessary
height.

Defective places places [sic] in the natural earth on which
the <canal is constructed are frequently disclosed on the
introduction of water, which, notwithstanding the adoption of
all reasonable precautions occasion breaches; and where the
prism of the canal is excavated in the face of hills and sideling
grounds, slips into the canal from the upper side, frequently
occur, which require the removal of large quantities of earth.

On those parts of the canal which were first constructed,
the expenses chargeable to this account were very heavy; but a
more perfect execution of those divisions which have
subsequently been finished has greatly diminished the cost of
giving permanency to the work.

As much of this labour has been performed by the
Superintendents of repair, when not otherwise engaged, the
expenses of its execution have not been kept separate from
those of making ordinary repairs, and cannot be accurately
stated. They may however, be estimated at an average of $300
per mile, which on 333 1-2 miles, the aggregate length of the
Ohio canal and its navigable branches, will amount to the sum
of $100,000.

Eighth, all ordinary post-construction repairs made to the various
sections of the canal between July 4, 1827, and December |, 1832, were
properly chargeable to the cost of the canal's construction in the view of

the commissioners. These repairs, which totaled approximately $55,000
from July 1827 to December 1832, included

73



. . . the cost of repairing breaches which occur after the canal
shall have been filled so long that the banks may be said to
have acquired that degree of solidity which results from their
being saturated with water, and well settled; and after such
defects as are only discoverable from the filling of the canal
with water, shall have been disclosed and repaired.--The
replacing or repairing of lock gates, head gates and trunks of
aqueducts which are decayed,--the repairing of accidental
injuries sustained by the various structures on the canal from
the careless management of boats, or from other causes,--and
the removal of bars of depositess [sic] of earth in the canal, or
other obstructions to navigation.

In summary, the commissioners discussed the principal reasons for

the cost overruns on the canal. Among their comments were:

This excess is in part attributable to the influence which
the making of the canal has had on the commercial and
agricutural prosperity of the State. As different portions of
the Canal, from time to time, have been opened for navigation,
a channel has been presented to the inhabitants of the interior
for the cheap and convenient transportation to market, of the
productions of their farms, their forests and their mines.
Labour has consequently yielded a greater profit, and both
provisions and wages have risen in value. This state of things
has necessarily increased the expense of constructing the canal,
and yet it has operated beneficially to the people of the State.
For, while the cost of the canal has been enhanced, the excess
has been paid to them for their labour and provisions, and the
surplus sent abroad for sale, has been, at the same time
increased in value, in consequence of the diminished expense of
transporting it to market.

The increased amount of money which has been thrown into
circulation by the heavy disbursements on the public works,
has also had an effect to raise the price, both of fabour and
provisions.

The extensive works of internal improvements which have
been prosecuted with so much energy in the adjoining states,
particularly in Pennsylvania, and by the National Government in
our own State, have drawn up a great number of mechanics and
common laborers, who otherwise would have sought employment
on our canal, and have consequently enhanced the price of
labour--the cost of the canal, and at the same time have
retarded its completion. :

6. Ibid., pp. 24-3l.
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The frequent abandonment of jobs by contractors, in some
cases from dishonest motives, but much more frequently from
errors in judgment as to the value of work, or as to their own
skill and ability, to perform it with economy, leading them to
contract at prices below those at which they could complete it
without serious losses, produced the necessity of frequent
re-lettings at rates above the actual value of the work. This
consequence resulted from the limited time in which the public
interest required the completion of these jobs at the time of
their being relet, and the scarcity and high price of labour
attendant upon the extraordinary exertions necessary to
accomplish a large amount of work in a short period.

The prices fixed on the work of wvarious Kkinds, in the
original estimates were generally sufficient to cover the expense
of its execution--but the quantities were in many, indeed in
most cases materially deficient--and experience has shewn [sic]
that a far greater amount of work was necessary even to finish
the canal on the plan originally designed, than was then
estimated.

In relation to this subject, it should be observed, that the
surveys on which the first estimates of cost were formed, were
made in a much more hasty, and consequently less perfect
manner, than would have been required to serve as a basis of
correctly estimating quantities, or than would have been done
had more time been given.

During the season in which these surveys were principally
made, upwards of six hundred miles of canal lines were located
by two parties. Under these circumstances, minute
examinations and surveys could not be expected. They were in
fact mostly confined to ascertaining the elevations and
depressions of the surface on a longitudinal line along the
centre of the ground proposed to be occupied by the canal; and
even on this line, the smaller irregularities of the surface were
not ascertained. The result of forming an estimate from such
imperfect surveys, was, that the quantities of earth necessary
to be removed in order to construct the canal were much
underrated, particularly on uneven and sideling grounds. In a
hasty estimate, predicted on such imperfect surveys, many
structures of wvarious kinds, necessary to render a canal
substantial and convenient, were either entirely omitted, or
small and cheap works were supposed to be sufficient where
subsequent examination has shewn [sic] that much larger and
more expensive structures were necessary. It is however
probable, that much of this additional- cost would have been
covered by the very liberal prices generally affixed, in the
first estimates to the work, had the prices of labour and
provisions remained as they then were. But this state of

75



things, owing t9 the causes previously noticed, did not
continue to exist.

B. Completion Data on the Cleveland-Akron Sector of the Ohio and Erie
Canal

The Eleventh Annual Report of the Canal Commissioners, published
on January 22, 1833, was the first document to discuss the component
structures on the 38-mile Cleveland-to-Akron sector of the canal in a
comprehensive manner. Although this overview included data on work
that had been carried out since the line opened on July 4, 1827, it
nevertheless provides the first description of the significant'structural
elements of that portion of the line.

The northern terminus of the canal was in southwest Cleveland, on
the east side of the Cuyahoga River, about one-half mile south of the
confiuence of the river and Lake Erie. Between the terminus of the canal
and the lake there were a harbor, two sloop Iocks,‘ dry docks,
warehouses, and other improvements that were designed to facilitate the
transfer of goods between lake vessels and canal barges. The works at

Cleveland were described:

That section of the river which extends from its mouth to
the bridge, about 300 yards above the termination of the canal,
forms the harbor into which schooners, sloops, and steam boats
enter from the Lake to discharge and receive their cargoes from
ware houses, or meet with canal boats for the mutual exchange
of their lading.

The average breadth of the river is here about one
hundred yards, its depth from twelve to twenty feet. It opens
into the lake by a safe and straight channel, in no place less
than ten feet in depth: this channel is secured from the
deposition of moveable sand by two parallel piers, about 180 feet
apart, extending from the shore on each side of the river about
1200 feet into the lake.

7. 1bid., pp. 31-32. Also see History of the Ohio Canals, pp. 30-34,
for a short study of the completion, extent, and cost of the Ohio and
Erie Canal.
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These works were erected by the United States, and
completely answer the contemplated purpose, forming one of the
most safe and commodious harbours on the lake, which is
accessible in any state of the wind or weather. A small light
house, erected on the extremity of the eastern pier, enables
vessels to enter the harbor with safety during the night. This
improvement does credit to the enlightened policy of our
national government, and to the fidelity and skill of the officers
and agents by whom it was executed.

Two locks, each of six feet lift, the chambers of which are

25 feet wide and 100 feet long, having eight feet depth of water
on the mitro [sic] sills, connect the canal with the river, and
admit the largest ciass of sloops and schooners which navigate
the lake to pass from the river into a large basin of near a
‘quarter of a mile in length, with a medium breadth of 120 feet,
and a depth of eight feet. Dry docks are so constructed as
freely to admit lake wvessels and canal boats, to pass into them,
from this basin, for the purpose of receiving repairs. The
economy, expedition, and safety with which these repairs are
thus made, greatly encourage and facigtate the commercial
operations connected with canal navigation.

From the basin at Cleveland the canal ascended the Cuyahoga Valley
on the east side of the river some 24 miles to Peninsula, where it crossed
the river via the Peninsula Aqueduct to the western side. It followed
along the western side of the river ten miles, after which the line left the
valley of the main river and ascended the Little Cuyahoga River Valley
four miles to the outlet of Summit Lake. Here it reached the north end

of the Portage Summit level at Akron, 38 miles from Cleveland.

On this division of the canal there were 44 locks that enabled the
canal to ascent 395.5-feet above the Cleveland basin. Of the 44 locks, 2l
were within three miles and 16 were within 1-1/2 miles of the north end of

the Summit level.

There were three aqueducts on this division, including a single-span
structure across Mill Creek, nine miles from Cleveland, a two-span
structure across Tinkers Creek, thirteen miles from Cleveland, and a

8. A more detailed study of the canal works at Cleveland appears in
Trevorrow, Ohio's Canals, pp. 41-45.
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two-span structure across the Cuyahoga River at Peninsula, 24 miles from
Cleveland. The trunk of the Mill Creek Aqueduct was 40 feet in length,
and was supported by two abutments of uncut stone masonry resting on a
floor of hewn timbers which extended across the bed of the stream and
under each abutment. The wooden trunk of the Tinkers Creek Agueduct
was 95 feet in length and was supported by one pier and two abutments
of uncut stone masonry. The abutments rested on a floor of hewn
timbers which extended from the center of the pier across each waterway.

Concerning the two aqueducts, the commissioners observed:

The floors or platforms on which these aqueducts are
erected, are secured from being undermined by means of rows
of sheet piling extending across the stream, both at the head
and at the foot. And also by means of placing on the bed of
the stream, both above and below the aqueducts, large
qguantities of stone intermixed with brush. Similar precautions
have been adopted in all cases where foundations of aqueducts
and large culverts have been constructed on this plan.

It will probably be deemed advisable to substitute culverts
for both these aqueducts, particularly that across [sic] Mill
creek, when the trunks shall become so much decayed as to
require rebuilding.

The Peninsula Aqueduct was built in a more substantial manner than
the other two aqueducts. The trunk was about 100 feet in length, and
the abutments and pier consisted of cut stone masonry laid in regular

range work, resting on the clay slate bed of the Cuyahoga River.

The 38-mile sector of the canal was supplied with water by four

feeders. The feeder lines were described:

Immediately below lock no. thirty six, north of Portage
summit, seventeen miles from Cleveland, a copious and constant
supply of water is introduced from the Cuyahoga by means of a
feeder of twelve chains in length, called the "Pinery Feeder."
The surface of the rock which forms the bed of the river
having about the same elevation as the water line of the level,
into which the feeder is introduced, the dam at its head is
required to be of no greater elevation that is necessary to
divert the proper quantity of water from the river into the
canal, and is formed by bolting timbers to the rock. Besides
furnishing water for navigation, this feeder furnishes a large
quantity which may be used for hydraulic purposes, both at
Cleveland and at the intermediate locks, round which an ample
stream constantly flows from one level to another.
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About half a mile below the aqueduct at the Peninsula,
water is also introduced into the canal from the river, through
a feeder of about two chains in length, called the "Peninsula
Feeder." A low dam of brush and stone across the river
diverts the necessary quantity of water into this feeder.

Both these feeders are secured from the influx of too
great a quantity of water, in times of flood, by head gates,
supported by walls of cut stone masonry, founded on rock.

Two feeders are also introduced from the Little Cuyahoga,
one below Lock twenty one, thirty five miles from Cleveland,
the other below Lock No. sixteen, thirty six and a half miles
from Cleveland. Head gates, supported by walls of stone
masonry, are also constructed on these feeders, to regulate the
introduction of water. By means of the former, the water of
the Main Cuyahoga may be commanded, should it ever be found
necessary.

The generally narrow and precipitous confines of the Cuyahoga
Valley and the steep ascent of the valley just north of Akron made some
sections of this division difficult to locate and more expensive to

construct. The commissioners noted that:

On this division the river has been diverted from its
natural channel in four different places, to make way for the
canal, so as to avoid the necessity of encountering sliding side
hills, and at the same time materially diminish the length of the
line.

A great extent of narrows, and wash banks, was also
encountered; rendering it necessary to construct the canal in
the channel of the river, for an aggregate distance of more
than a mile, and to secure its banks from the abrasion of floods
by walls of timber or stone. The near approach of the river to
the hill, which skirts the valley, in many places, and the
serpentine course of both, occasion numerous short curves on
this part of the canal, and consequently render it less easy to
navigate. '

With the exception of these obstructions, and the great
amount of ascent to be overcome by locks, this division
occupies ground tolerably favourable for its construction. The
great number of locks which occur in so short a distance, being
far greater than on any other division of equal extent, operated
to swell the cost of this part of the canal considerably above
the average cost of the whole; and for the same reason, th
amount and expense of ordinary repairs will also be greater.

9. "Eteventh Annual Report of the Canal Commissioners," January 22,
1833, pp. 7-10.
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C. Detailed Rules and Specifications for Construction of the Ohio and

Erie Canal

The aforementioned Eleventh Annual Report of the Canal
Commissioners included as an appendix the "Rules and Specifications,
Relating to the Construction of the Ohio Canal: And the Estimating of
Work Performed Ther‘eon."10 Since this set of specifications was far more
detailed than the original set which had been printed in 1825, it can be
presumed that it represents the accumulated engineering expertise gained
over seven years of actual canal construction as the Erie Canal technology
was applied to the Ohio and Erie. The "Rules and Specifications"
undoubtedly were printed to serve as a record of how the canal had been
constructed, but also to serve as a standard reference guide for the
engineering corps and superintending canal personnel as they sought to
operate and maintain the waterway. The specifications provided detailed
data on the procedure and building materials used to carry out wvarious

kinds of work and to construct the different component structures on the

canal.

. Canal Prism
The first portion of the "Rules and Specifications" related to
the construction of the canal prism and its ancillary embankments. The
specifications and construction procedures for this component of the canal

were:

Grubbing and Clearing Canal Right-of-Way Preparatory to Excavation

Ist., In all places where excavation will be required
between the banks of the canal, the whole breadth to be
occupied by the canal and the banks thereof shall be
thoroughly grubbed, and all trees, saplings, bushes, stumps,
roots and wood of every description whether above or below the
surface of the ground, shall be entirely removed therefrom,
before the excavation or embankment shall be commenced
thereon. On a space or strip of twenty feet wide on each side
of the space so to be grubbed, all the trees, saplings and
bushes shall be cut down close to the ground so that no part of

10. Ibid., pp. 43-53.
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any stump thereof shall remain more than one foot above the
natural surface of the earth; and shall together with all logs,
brush, rubbish and wood of every description above ground,
(except low stumps as aforesaid) be removed entirely from said
last mentioned space or destroyed thereon.

2d. In all places where no excavation is required, but
where the canal is to be formed, entirely by embankment, the
whole space to be occupied by the canal and its banks, and
also a space of twenty feet wide on each side of the space so to
be occupied, the ground shall be low chopped and cleared as
herein specified: and on a space not less than fifteen feet
broad under each bank throughout the whole length thereof,
the centre of which space shall be under the centre of the
bank, all trees, stumps and roots shall be thoroughily grubbed
out, and removed as above specified. And all ground which
will be flowed by raising the water to the contemplated height
in the canal shall be low chopped and cleared in the manner
above described. -

On a space of fifteen feet wide on each side of the spaces
so to be cleared, all the trees, saplings and bushes shall be
felled or cut down together with all trees which in falling will
be likely to injure the banks of the canal or impede the
navigation thereof. No trees, saplings, brush, logs, stumps,
roots or rubbish of any kind shall be felled, laid or deposited
on any adjoining job, nor in any adjacent river or stream, nor
on any adjoining fields or grounds, without the consent of the
owner thereof, when the same can be avoided. And such trees
as unavoidably fall into any adjacent stream, river or field, or
on any adjoining job, shall be removed therefrom by the
contractor.

Dimensions of the Canal Prism

The canal shall be at least twenty six feet wide at bottom,
and forty feet wide at top water line, unless from the peculiar,
difficulties of particular situations it shall be deemed expedient
by the acting Commissioner or Engineer having direction of the
work to diminish the breadth. In all cases where the canal is
formed by the construction of a single bank near the base of a
hill or natural bank, and also when the excavation to the depth
and breadth above required, is not sufficient to raise the banks
to the necessary height, the depth and breadth of the canal
shall be increased beyond the limits above prescribed, to such
extent as the acting commissioner or superintending engineer
shall deem expedient, provided the cost of the canal shall not
be materially increased, nor the safety of the canal materially
diminished thereby.
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Mucking and Ditching

In all places where it is deemed necessary to raise the
banks of the canal, or either of them, above the natural
surface of the earth all wood and rubbish of every kind all
vegetable matter, all muck, all loose and porous earth, shall be
removed from a space at least ten feet wide, or more (if
required by the Engineer having charge of the work) under
each bank; so that the artificial bank may rest upon and unite
securely with the solid and imperishable earth underneath. And
whenever in the opinion of the acting Commissioner or any
Engineer having charge of the work it may be necessary a
ditch shall be dug lengthwise under the centre of each or
either bank or in such other positions as said Commissioner or
Engineer may direct, and of such breadth and depth as they
shall deem necessary. Whenever such ditch shall be required it
shall in all cases be filled with good solid imperishable earth,
before the bank above shall be commenced. And in all cases
where mucking and ditching are required, the same shall be at
all times kept at least fifty feet in advance of the bank, to be
raised thereon, until the contractor arrives at the end of his
section or job, and then shall be carried at least five feet
beyond the extreme end of the foot of the bank, unless the
contractor on the adjoining job shall previously have caused the
same to be done.

Embankment and Excavation

The towing path bank shall be at least ten feet broad at
the top, and the opposite bank not less than six feet. When
either bank is raised above the natural surface of the earth
both the inner and outer slope thereof shall have a horizontal
base of one foot, nine inches for every foot in perpendicular
height, unless otherwise directed by the acting commissioner or
engineer having charge of the work; and if so directed, the
contractor shall form the banks with such slope as may be
prescribed by said commissioner or engineer. The surface of
the towing path shall be nine inches higher on the side next to
the canal than on the other side, and the opposite bank six
inches higher on the side next the canal, in all cases when
there is not a spoil bank in the read of said banks, and when
the natural surface is not above the bank.--But when a spoil
bank or the natural surface of the earth is higher than the
towing path or opposite bank, each of said backs [sic] shall in
such case be so constructed as to be at least one foot higher at
the face than at the back side. Both banks shall be so
constructed as to remain at least two feet above the top water
line after they shall have become solid and well settled, except
in such places as the acting commissioner or engineer having
charge of the work may direct the bank to be left lower in
order to serve as a waste wear or place fothe escape of flood
waters; and in such cases the contractor shall reduce or leave
the bank at the height so required. Whenever the natural
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surface of the earth under the centre of the bank, is at or
below the level of the bottom of the canal, the bank shall be so
made as to remain at least two and a half feet above top water
line, and when the natural surface of the earth under the
centre of the bank is three feet or more below bottom of canal,
such banks shall be raised so as to remain at least three feet
above top water line, after having settied so as to become
compact and substantial. The banks shall be raised to the
height prescribed by the acting commissioner or engineer,
having charge of the work, in all cases where it may be deemed
necessary to secure the canal from the floods of adjacent rivers
or streams.

Whenever it is necessary to form spoil banks in order to
dispose of the surplus earth of deep cuttings, these banks shall
be so formed as to produce no unnecessary injury to the lands

.adjoining the canal; but the spoil bank shall be extended to an

equal distance from the canal, and raised to an equal height as
nearly as may be, according to the quantity of surplus earth to
be disposed of. When there is but a small quantity of surplus
earth, the engineer having charge of the work, may at his
option direct that it shall be placed on the banks, raising them
above what would be otherwise required; or he may direct the
surplus earth be thrown in the rear of the banks and reduced
below the level of the banks.

All embankments shall be built from the surplus earth
furnished by such adjacent parts of the line as contain more
than sufficient to form the banks at such place, so far as such
surplus earth may extend, (provided the removal of such
surplus earth more than twenty chains will not be required
thereby,) unless the acting commissioner or engineer having
charge of the work shall from the peculiar circumstances of this
case dispense with this rule. And in no instance shall earth to
form any embankment be taken from behind the towing path
bank or the bank opposite thereto, where either shall rest on
natural earth below the level of top water line, nor be so taken
as to reduce the surface of the earth behind any such bank
below such level, except by the express direction of the acting
commissioner or superintending engineer, and under such
restrictions as such commissioner or engineer, shall prescribe.

All embankments shall be formed by commencing them at
full breadth on the bottom and continuing the bank at full
breadth as it advances in height, keeping the sides at all times
at least as high as the centre. No part of any embankment
shall be built by throwing, rolling or casting the earth down on
a slope at the end of side thereof from a height of more than
two feet. And no bank shall at any time as it advances show a
greater descent than two feet in any length of ten feet.

All loose and porous materials and all muck and vegetable

earth used in the construction of any bank shall occupy the
outward slope thereof only, and ten feet in breadth of each
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bank from top to bottom shall be formed of the most solid,
compact, durable and water tight earth which the adjoining
excavation will furnish; and that kind of earth which will form
the driest, best and most durable towing path shall be placed
on and near the surface of the towing path bank.

The bottom of the canal shall be level and smooth and the
sides, regular true and smooth, except when from extra depth
or breadth, it may be unnecessary to observe this rule at the
bottom and on the berm bank; and in such cases no stumps,
stones or other substances shall be so left as to endanger the
safe navigation of the canal.

Draining

Draining.--In all cases of deep cutting no part of the
surplus earth or spoil bank shall be deposited within fifteen
feet of the cutting stakes on the towing path side, nor within
ten feet on the opposite side of the canal, unless it be directed
by the acting commissioner or superintendent engineer for the
purpose of raising the bank of the canal above the natural
surface of the earth in order to throw the water back from the
canal. Spoil banks shall in all cases be so formed that the
water which falls thereon will drain back from the canal as
much as possible, and not run down upon the towing path or
berm bank opposite thereto. In forming spoil banks which are
raised higher than the immediate banks of the canal, gaps or
spaces ten feet wide at bottom shall be left in said banks as
frequently as one in every two chains in order to facilitate the
draining of the water from the towing path, and berm banks.
Drains shall also be dug in order to turn the water off from
said banks as frequently, as one in every two chains where the
height of the natural earth and comparative height of the banks
will admit of their being drained in this manner. And where
this method cannot be adopted, ways or drains paved with
stone, and thoroughly secured from undermining by means of
small stones and gravel underneath, well puddied, shall be
constructed as frequently as the acting Commissioner or
superintending engineer shall deem necessary, in order to
permit the drainage water to flow into the canal without cutting
the banks or carrying earth into the canal. Both the towing
path and berm banks, and the side ditches immediately in their
rear shall have a uniform descent of at least six inches to the
chain toward the ditches or paved ways, which shall be made at
the lowest points of said banks or ditches, so that the water
witl in no instance stq?d on either bank, or in the ditches, but
will readily drain off.

11. Although none of the original plans or plats for the construction of
the Ohio and Erie Canal are extant, the Ohio Canal Commission in 1901
prepared cross sections of the canal prism and banks based on the
original specifications. The cross sections, which may be seen on the
following pages, illustrate the specifications of the prism and banks as
applied to various types of terrain.
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2.

from one

Locks
The locks, by which the canal barges were raised and lowered

level to another, were given extensive coverage in the "Rules

and Specifications" as follows:

Dimensions

Locks shall be 90 feet long in the chamber between the
upper and lower gates, and I5 feet broad in the clear.--When
the lift of the lock does not exceed eight feet, the walls shall
be six and a half feet in thickness at the bottom, and laid with
such batter on the backside as will reduce them to four feet six
inches in thickness immediately under the copeing [sic]. When
the lift of a lock shall exceed eight feet lift, three inches in

‘thickness at the bottom shall be added for every foot of excess,

in the lift of the lock above 8 feet, and the walls shall be laid
with such batter on the back side as will reduce the thickness
to 4 |-2 feet immediately under the copeing [sic]. The top of
the copeing [sic] shall be at least two feet above the top water
line of the canal above the lock, and higher when the Acting
commissioner or superintending engineer shall deem it
necessary, and shall direct the same to be done.

Foundations

The foundation shall be laid at such level or elevation as
said commissioner or engineer may prescribe, but in all cases so
low that the top of the lower mitre sill will be four feet below
top water line of the canal below the lock. When a good even
foundation of solid, compact, and durable rock can not, in the
opinion of the commissioner and engineer having charge of the
work, be procured at the proper elevation, the foundation shall
be composed of good, sound, hard and durable timber hewed
square, and not less than one foot in thickness which shall be
laid horizontally cross wise of the lock pit, level and even, not
less than three nor more than five inches beyond the outward
base of the walls. This timber shall rest on a bed of good
gravel puddie of such depth as the said commissioner or
engineer may deem necessary and shall direct, into which it
shall be driven or sunk at least one inch, and the spaces
between the timbers shall also be perfectly filled with good
puddie composed of gravel and such other suitable materials as
said commissioner or engineer may designate, which shall be
thoroughly rammed and packed, beginning at the bottom of each
space. Two or more rows of sheet piling to be composed of
good, sound, straight and square edged white oak plank, set
close together and battened if necessary, extending to such
depth as said commissioner or engineer may deem necessary,
and shall designate, shall be set into the ground across the
foundation, in a ditch to be cut for the purpose, which shall be
thoroughly filled with good puddle well rammed.
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Flooring

A floor to be composed of good sound three inch white oak
plank free from shakes, well jointed as far as to form tight
joints, both at the sides and ends shall be laid over the whole
foundation of timber above described, and thoroughly trunnelled
and spiked down to the timber underneath. The whole space
between the walls of the lock, extending from the breast at
least ten feet below the lower mitre sili, shall also be covered
with a tight well laid floor to be composed of good sound and
firm white oak plank, two inches in thickness, free from
shakes, rots and unsound knots, jointed both at the sides and
at the ends, which shall be thoroughly spiked down with spikes

of the proper size, and not less than ten inches in length. At.

least five spikes in every ten square feet shall be used in
laying this floor.

Facing of Walls

The face of the lock walls shall be laid in courses or range
work, composed of cut stones; the stone forming each course to
be of equal thickness, through the whole course. No fact stone
shall be less than one foot in thickness, unless from the
peculiar circumstances of the case the acting commissioner or
superintending engineer, shall admit stone of less thickness to
be used. Every face stone shall be at least fourteen inches in
breadth thoughout [sic] its whole length, and in no instance
shall be of less breadth than thickness. No face stone shall be
more than half an inch thicker at the face than at the back,
and shall be as nearly of uniform thickness throughout as may
be. The joints or edges of face stone shall be straight and
square both on the beds and at the ends, and the corners full,
making close joints at the ends from the face back six inches at
least. Headers not less than two feet broad and four feet six
inches in length, and as large throughout the whole length as
at the face, shall be prepared and laid into each course except
the bottom and top courses of the face wall, not more than ten
feet apart, measuring from centre to centre, in any place; and
so arranged that the headers in each successive course will be
placed over the space between headers in the course beneath.

The face stone of the locks shall be laid in good well
wrought mortar, free from pebbles and lumps of raw lime,
which shall in all cases be mixed or made at least one week
previous to its being used. The mortar shall be composed of
proper proportions of good quick lime and clean sharp sand,
together with the proper quantity of waterlime, when the same
can be procured; the proportions of each to be determined by
the superintending Engineer. The stone shall be laid with close
joints not exceeding, in any case, one quarter of an inch in
thickness--and both the horizontal and perpendicular joints
shall be thoroughly and completely filled with mortar, extending
from the face of the wall at least eight inches back. The face
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stone shall be thoroughly wet before being laid, and the walls
shall be kept constantly wet during the time of their being
built, and the face stone shall break joints in all cases at least
eight inches. The copeing [sic] stone shall be at least 3 feet
in breadth of uniform thickness as near as may be at the face
and on the back, and those next the hollow quoins shall be
cramped together with iron cramps of the proper form and size.
The head of the lock on each side shall be defended by placing
a heavy stone of at least two feet in thickness; two and a half
feet in breadth, and five feet in length in the upper course
extending from the gate recess to the head, provided the
quarries used will furnish stone of that size.

Backing

All parts of the Lock walls not occupied by the face stones
shall be composed of good solid stone, well shaped so as to
form a strong bond throughout the whole, none of which shall
be of less than 200 pounds weight except such as are necessary
to fill the crevices between stone of the size above defined,
when closely laid.--Headers not less than eight inches in
thickness and 18 inches in breadth throughout their whole
length, and extending from the back, into the wall four feet
(or at least so far as the face stone will permit them to extend)
shall be so placed as to correspond with each course of the face
wall and so that one header from the back side shall extend
into each space between the headers of the face; the back and
face headers interlocking with each other so as to bind the
whole wall firmly together. All the crevices in the walls not
occupied by stone, shall be thoroughly filled with good well
wrought grout, composed of lime and sand with a proper
portion of waterlime (where that material can be procured) so
as to make the whole as solid and tight as possible. The wall
shall be grouted, throughout its whole extent, after laying each
course of face stone and raising the back wall even therewith
from time to time as the wall advances in height and more

frequently if the Engineer having charge of the work shall
direct.

Stone

All stone used in building Locks shall be solid, firm and
durable, not liable to be affected by the action of water and
frost--especial care must be taken to see than all face stones
are of this character.

Gates and Mitre Sills

The lock gates and mitre sills shall be made agreeably to
plans to be furnished by the Engineer having charge of the
work, and shall be composed of good, sound, solid white oak
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timber and plank, and thoroughly secured with iron of good
quality, and proper dimensions made and formed agreeably to
bills and plans to be furnished by said Engineer.

Fender beams and posts of the proper size and dimensions,
of good sound white oak timber shall be placed and secured, at
the head of the Locks agreeably to a plan to be furnished, and
the directions which shall be given therefor by the Engineer
having charge of the work.

The bottom and sides of the canal, extending from the foot
of the lock at least forty feet, shall be secured from the action
of the water passing through the paddle gates, by being paved
with rough stone; or by rough stone thrown loosely thereon, as
may be directed by the superintending Engineer. A tumble to
be built agreeably to a plan to be furnished of cut or hammer
dressed stone shall also be built if required by the engineer or

acting commissioner‘,12to pass the water from the level above to
that below the lock.

12. An article that discusses the details of lock construction on several
American canals, including the Ohio and Erie, is F. W. Trevorrow, "Early
Lock Construction," Towpaths, XVI (1978), pp. 37-47. Included in the
article is an isometric drawing entitled "Lock Wall Construction In
Accordance With Contract Specifications, 1825." A copy of this drawing
may be seen on the following page.
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3.

Culverts and Aqueducts

Along the line of the canal, culverts were constructed to carry

smaller streams under the trunk of the canal, while aqueducts were

designed

to carry the canal over larger bodies of water. The

specifications for these structures were:

Stone Culverts

Stone Culverts shall be formed of good, solid, firm and
durable stone, not subject to be affected by water or frost.
The stone forming the arch shall be well cut so as to form
sections of the required arch, agreeably to a plan to be
furnished, and so as to form regular range work. The wing
and parapet walls shall be of the form, height and thickness
required by the plan, and shall be composed of the same kind
and style of masonry, required in lock walls. The mortar and
grout shall also be of the same description as that required for
locks, and shall be used in the same manner. The mason work
of culverts shall be erected on a floor of solid, firm and
durable hewed timber, laid cross wise of the pit, and close
together so as to form a complete floor, and well secured by
two rows of sheet piling, one at the head and the other at the
foot of the culvert, to be put in in the same manner required
in lock foundations, & securely spiked at the head of the piles
to the floor timbers above described, unless a solid, firm and
durable rock foundation can be procured at the proper
elevation. The ends of the culverts and the adjoining banks of
the canal shall be secured from undermining, by defending the
bottom and sides of the stream with the requisite quantity of
rough stone. The quantity, quality, size and position of which
shall be determined by the acting commissioner or
superintending engineer. A sufficient number of strong and
durable posts or large stakes shall also be set or driven firmly
into the ground around the head of each culvert, in order to
prevent drift wood or ice from loding against or under the
culvert so as to obstruct the passage of the water. The
necessary size, height, number, position and quality of said
posts or stakes, and the manner of setting and securing them
at the bottom, to be determined by the said commissioner or
engineer.

Abutments and Piers of Aqueducts

Abutments and Piers of Aqueducts, shall be composed of
the same kind and style of masonry required in locks. No
mason work requiring the use of mortar or cement shall be laid
after the I5th day of October nor before the first day of April
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in any year except by the express permission of the acting
commissioner,

Puddling for Culverts and Aqueducts

All culverts shall be covered with a coat of good puddle,
at least two feet in thickness throughout their whole length, as
well at the sides as on the crown of the arch. And in all cases
when the banks of the canal comes in contact with or rests
against lock walls, head or wing walls of aqueducts, or any
other walls of masonry, the face of such wall next such bank
shall be laid true and smooth and without any overhanging or
projecting stones, and the bank next the walls for at least
three feet in breadth or thickness, shall be formed of proper
materials for puddling, and shall be well puddied.

Puddle shall in all cases be composed of gravel, which
shall be mixed with clay, loam, or such other convenient
materials as can be conveniently procured; and such as the
acting commissioner or superintending engineer shall direct.
Puddling shall be performed by spreading the material of which
it is composed, level and even, and not more than six inches in
thickness at once, in which state it shall be thoroughly
saturated with water, and trodden with cattle or horses, or
thoroughly punched with hand-spikes or bars, so as to make it
as solid and compact as possible. Another layer or course shall
then be laid on, wetted and trodden or punches in the same
manner, and so on with successive courses until the whole is
completed; confining the puddle in its place by the necessary
embankment or walls as it is progressing.

Wood Culverts

Wood Culverts to be composed of broad pieces of timber
rabbitted together at the corners, so as to leave a sufficient
aperture for the passage of the water (from 8 to 16 inches
square,) and secured together with gripes at proper distances,
may also be ordered to serve as land drains under the canal in
order 150 prevent the flowing of low grounds adjacent to the
canal.

4, Protective Embankments

To give the outer embankments of the canal more solidity
against sliding and security against abrasion from adjoining streams,

Peninsula Aqueduct.
Appendix J.

The contract documents for the construction of the canal contain the
handwritten specifications for the Tinkers Creek Aqueduct and the
Both of these detailed specifications may be seen in
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measures were taken to construct protective embankments. These ‘I
embankments were built:

Detached stone and fragments of rock obtained in
excavating the canal, shall be thrown on the outward slope of
the banks on any part of the same section, whenever the same
may be adjudged necessary by the acting commissioner or
superintending engineer, to prevent the bank from sliding, or
from being washed by the current of an adjoining river or
stream. And in no case shall detached stone be placed or
thrown into the centre of any bank in such quantities and
manner as to occasion leaks or liability to breaches.

The outward slopes of such banks as are liable to be
washed away or injured by the current of adjoining streams,
shall be protected with stone of suitable size, quality and
shape, either laid into a regular slope wall, resting upon the
bank, or thrown loosely thereon, as the acting commissioner or
superintending engineer may deem most expedient, and shall
direct; such commissioner or engineer being the judge of the
necessary quantity, size and quality of the stone, and of the
places where such protection may be required.

5. Road Bridges
Bridges were built at various points along the canal to carry

roads over the waterway. The specifications provided that these
structures would be built as follows:

Road bridges across the canal shall be erected at such
places as the acting commissioner shall designate. They shall
be built of good sound white oak timber, (or of other timber
equally firm and durable,) and covered with plank of the same
description, with the necessary embankments at the ends
thereof. The whole to be done agreeably to a plan to be
furnished for that purpose.

6. General Regulations of Construction

In addition to the specifications for the various component
structures along the canal, the "Rules and Specifications" also enumerated
some general regulations that governed the overall construction operations

of the waterway. These regulations included:

The work generally on the canal shall all be done in a neat
substantial and workmanlike manner, agreeably to the levels,
lines, marks and plans established or which may from time to
time be established by the acting commissioner or any engineer,
who may have charge of the work or line of canal or any part

94



thereof. All work of every description shall be at all times
subject to the inspection of the acting commissioner or any
other commissioner or any engineer in the employment of the
Board. The contractor shall at all times be bound to conform
to any alteration or deviation from the line or level, plan,
manner or style of doing the work or any part thereof, which
may at any time previous to the completion of the job be
determined on by the board of commissioners, the acting
commissioner or any engineer having charge of the work under
them.--And if any contractor, or any person under him shall at
any time have performed or be in the act of performing any
part of the work on his job or under his contract, contrary to
the rules and specifications established, or contrary to
instructions given by such acting commissioner or engineer, in
relation to the manner of doing the work, the acting
commissioner or engineer in the employ of the Board, shall have
full authority to order all further prosecution of such work to
be stopped; which order the contractor or any person under
him employed in the work shall be bound to obey.

No job will be accepted at any time between the first day
of November and the first day of April.

7. Procedures for Measuring and Estimating the Various Kinds of

Work on the Canal

The "Rules and Specifications" also detailed the standardized

procedures the engineering corps took in measuring and estimating the
various kinds of work on the canal. The steps that were taken in this

regard were:

Grubbing and Clearing

Grubbing and Clearing, will be estimated by the chain in
length, measuring the whole length of the section, and
extending the price specified in the contract to each chain
alike, without regard to the relative amount of work to be done
on the several chains, and without regard to the breadth to
which the line is to be grubbed or cleared. The contractor
must take notice of the breadth to be grubbed and cieared as
staked out and regulate his bid accordingly at his own peril.
Nothing will be allowed for any additional grubbing or clearing
which is done merely to obtain earth for embankment.

Excavation

Excavation, is in all cases to be estimated by the cubic
vard.--Earth excavation includes all the various kinds of earth
which may occur in the space to be excavated, as well as

95



detached pieces of rock or stones measuring less than one cubic
foot.

Mucking and Ditching

Mucking and Ditching, where required by the rules and
specifications, or directed to be done by the acting
commissioner or superintending engineer, are to be measured
and estimated as excavation in the canal, and to be paid for at
the same price. No distinction will be made between the
various kinds of earth excavation which may occur in a section.
The contractor must judge as to the difficulties attending the
excavation and regulate his bids accordingly.

Embankment

Embankment, is to be measured in the bank after it shall
have become settled and compact, so that the canal can be
safely filled with water; or, if the bank is measured previously
to its having become thus compact and solid, a due allowance
shall be made for shrinkage, according to the materials of which
it is composed and the manner in which it shall have been
constructed.

Where a part or the whole of any embankment is composed
of materials necessarily excavated in constructing adjacent parts
of the canal, or where it can be so formed, nothing shall be
allowed for such embankment as shall be or may be so formed,
unless the earth to form the same shall necessarily be removed
over one hundred feet to form the same. In places where the
average cutting at the centre, and the two sides of the canal is
less than three feet, and when the line is located along the
steep declivity of a bank or hill side, it shall be at the option
of the resident or superintending engineer, to estimate the
earth necessarily removed to form the canal either as excavation
or as embankment.--Contractors will therefore graduate their
bids accordingly. Nothing will be allowed for the excavation of
earth, excavated beyond the necessary limits of the canal, for
the purpose of forming embankments, provided the embankments
which it composes is estimated, even though the earth may be
moved over one hundred feet.

Mason Work
Mason Work of every description shall be measured and

estimated by the perch when completed; sixteen and a half
cubic feet making a perch.

96



Locks, Culverts, Aqgueducts

In estimating Locks and Culverts and Aqueducts, nothing
is to be allowed for the timber and sheet piling placed in the
foundation, nor for puddling about the Lock, Culvert or
Aqueduct.--Nothing is to be allowed for the centres used in
building Culverts, nor for the gates, paddie gates, floors,
fender posts and beams, nor for the iron, or iron work of any
kind used in the construction and completion of the Lock. The
prices attached to the mason work of lLocks, Aqueducts and
Culverts, is understood to include and cover the expense of all
the items here enumerated.--The price of excavation of the
Lock pit, culvert pits, the embankment about lock, above the
natural surface of the earth, and bearing piles driven, under
the foundation timbers, when necessary--are not included in the
price of the mason work, but are to be estimated and paid for
separately, under their proper heads. Where it is necessary to
procure gravel or other materials for puddling from a distance
exceeding five chains, a reasonable compensation, to be
determined by the resident Engineer, will be allowed for its
transportation.

Rock Excavation

Rock Excavation, whether of solid or detached rock, shall
be estimated by the cubic yard, and the contractor shall be
allowed such price as the resident Engineer shall deem just and
reasonable, after its quality and situation shall be determined,
and when the same shall be removed over one hundred feet, for
the purpose of protecting banks from abrasion or sliding, the
contractor shall be allowed a reasonable compensation therefor
to be determined by said Engineer.

Trunks of Agueducts

Trunks of Aqueducts, are to be estimated by the foot run
when completed, and are understood to include the towing path
bridge connected therewith.

Road Bridges

All the wood work of bridges is to be estimated and paid
for in gross; and the embankments at the ends by the cubic
yard, as other embankments.

Protection Stone

Stone for Protection about Locks, Culverts, Aqueducts, or
on the outward slope of banks are to be estimated by the perch
(or 16 1-2 cubic feet) when corded or piled as closely as they
can be laid together, without breaking them for that purpose.
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General Policies Relating to Contracts

For all work done agreeably to the plan adopted for the
canal, or done by direction of the Acting Commissioner or any
Engineer under him, and for which a price is not specified in
the contract, the contractor shall be paid a fair and reasonable
price to be determined by the Resident Engineer.

All work of every description is to be considered at the
risk of the contractor until his whole job shall be finished and
accepted.--The contractor having no right to demand that any
part of his work shall be estimated until the completion of all
the work contained in the contract.

Whenever in the opinion of the Resident Engineer, the
amount or value of any work to be performed under any
contract shall be materially increased or diminished by
conforming, in obedience to the direction of the Acting
Commissioner or Engineer having charge of the work, to any
alteration or deviation made after the execution of the contract
from the line level, plan, manner or style of doing the work
previously established, such increase or diminution, both in the
amount and comparative value of the work occasioned by such
alteration shall be determined by the Resident Engineer, and
the sum to be paid to the Contractor, shall be increased or
diminished accordingly.

D. Component Structures on Cleveland-to-Akron Sector of the Canal

All of the original contracts for the construction of the Ohio and
Erie Canal between Cleveland and Akron during the 1825-27 period are in
the Records of the Department of Public Works of Ohio, Series 23|, at
the Ohio Historical Society. According to the contracts, the following
component structures were built on that portion of the line that is now
within the boundaries of Cuyahoga National Recreation Area between 1825
and 1827:

Sections No. 35 - Lock No. 24
Culvert

Section No. 36 - Lock No. 25
Culvert

Sections Nos. 37-38 - Lock No. 26
Culvert

Sections Nos. 39-40 -
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l. Section No. 4l - Dam
Waste Weir

Towing Path Bridge

' Sections Nos. 42, 45-46 - Culvert
Section No. 43 - Lock No. 27
l Culvert
Section No. 44 - Culvert
I Section No. 47 -
. Section No. 48 - Culvert
Sections Nos. 49, 51, 63 -
I Section No. 50 - Lock No. 28
Culvert
Protection Wwall
l Sections Nos. 52-53 - Locks Nos. 29-30
Culvert
Peninsula Aqueduct
I Towing Path Bridge

Section No. 54 -

Section No. 55 -

Section No. 56 - Lock No. 3i
I Culvert
Pier or Mole Across River
l Sections Nos. 57-59, 65 - Culvert
Section No. 60 - Lock No. 32
I Culvert
Section No. 62 - Lock No. 33
Culvert
' Sections Nos. 64, 67 - Culvert
l Section No. 66 -
Section No. 68 - Culvert
l Sections Nos. 69-70 -
Sections No. 7! - Lock No. 35
Culvert
. Mole or Pier
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Sections Nos. 72, 75, 76 Mole or Pier ' .'
Lock No. 36
Culvert

Mole or Pier

Sections Nos. 73-74

Sections Nos. 77, 78, 8l Culvert

Mole or Pier

Sections Nos. 79-80 - Culvert
Section No. 82 - Lock No. 37
Culvert

Protection Walli

Section No. 83 -

Section No. 84 - Tinkers Creek Aqueduct
Culvert
Mole or Pier
Protection Wall

Sections Nos. 85, 88 - Culvert
Mole or Pier
Protection wall

Road Bridge
Section No. 86 - Lock No. 38 ‘I
Culvert
Section No. 87 - '
Section Nos. 89-90 - Culvert
Section No. 9l - Lock No. 39 l
i
i
i
1
]
®
i
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CHAPTER SIX: OPERATION OF THE OHIO AND ERIE CANAL AFTER 1827

A. Problems Encountered and Solutions Used After Initial Opening of
Canal: 1827-32
During the five-year period from July 4, 1827, to October 1832, when

the Ohio and Erie was completed to Portsmouth, a number of problems
requiring remedial action were encountered on the Cleveland-to-Akron
sector of the waterway. As was mentioned in Chapter 4, the canal
commissioners rushed the completion of the Cleveland-to-Akron sector of
the canal during the spring and early summer of 1827 to improve their
chances of obtaining further loans in the eastern financial markets.
Thus, they postponed certain work, such as feeders to the main trunk
and sluices or waterways around the locks, until after that section of the
canal was opened to navigation on July 4. The postponment of such
work, however, caused frequent interruptions to the operation of the
canal because of the inadequate supply of water which resulted and lack

. 1
of necessary water control mechanisms.

The interruptions to canal navigation during the summer of 1827 led
to immediate efforts to remedy the problem of an inadequate water supply.
As soon as the banks of the canal had become sufficiently firm to permit
the canal engineers to raise the water in the prism to operating levels,
plans were laid to construct two feeders in the Cuyahoga Valley to
enhance the water supply. The two feeders were built at the "Pinery"
just below Lock No. 36 and at a point just below Lock No. 2I, where the
canal.2 entered the Cuyahoga Valley on its northward descent to Lake
Erie.

1. All costs relating to new construction and repair work between
July 4, 1827, and December |, 1832, were charged to the original
construction expenditure of the canal. ’

2. "Sixth  Annual Report of the Board of Canal Commissioners,"
January 17, 1827 [1828], Kilbourn, Public Documents, pp. 275-276.
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In July 1827 a temporary feeder from the Cuyahoga River was
constructed to enter the canal below Lock No. 36 at the "Pinery," while
plans were developed for a permanent feeder complex. On July 26 a
contract was let to Henry R. Burnam to build a permanent dam and
feeder that would become known as the "Pinery Feeder Dam Complex" at
that same location. According to the terms of the contract, Burnam

would

construct a dam across the Cuyahoga River near the head of
the first rapids below the mouth of Chippewa Creek, & a feeder
from thence to the canal below the Lock [No. 36). . . . The
walls at the head or guardgates to be built of stone masonry in
the same manner as to the kind of work as Lock walls are
required to be built on the Canal, the dam to be formed b
timber bolted to the rock at the bottom of the river. . . .

The "Pinery Feeder Dam Complex" was completed to the point that it
was put into use during the fall of 1827. Apparently, the contract for
the complex was abrogated, for on December 6 a new contract was let to
William Brown and Merrick Sawyer to complete the work. Later in

January 1833, the canal commissioners described the feeder complex:

Immediately below lock no. thirty six, north of Portage
summit, seventeen miles from Cleveland, a copious and constant
supply of water is introduced from the Cuyahoga by means of a
feeder of twelve chains in length, called the "Pinery Feeder."
The surface of the rock which forms the bed of the river
having about the same elevation, as the water line of the level,
into which the feeder is introduced, the dam at its head is
required to be of no greater elevation than is necessary to
divert the proper quantity of water from the river into the
canal, and is formed by bolting timbers to the rock. Besides
furnishing water for navigation, this feeder furnishes a large
quantity which may be used for hydraulic purposes, both at
Cleveland and the intermediate locks, round inch an ample
stream constantly flows from one level to another.

3. Articles of Agreement between Henry R. Burnam and Alfred Kelley,
July 26, 1827, "Contracts," Records of the Department of Public Works of
Ohio, Series 1231, Ohio Historical Society, Columbus.

4. "Eleventh Annual Report of the Board of Canal Commissioners,"
January 22, 1833, p. 9, and Articles of Agreement between William Brown
and Merrick Sawyer and the Canal Commissioners of the State of Ohio,
December 6, 1827, "Contracts," Records of the Board of Public Works of
Ohio, Series 1231, Ohio Historical Society, Columbus.
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The feeder below Lock No. 21 was also constructed during the
summer and fall of 1827. Head gates, supported by walls of stone
masonry, were built to control the flow of water on this complex as well

as that at the "P‘inery.“5

By the end of the boating season in 1827 the canal commissioners
were pleased to announce that the Cuyahoga River was providing a more
than adequate supply of water for the Cleveland-to-Akron sector. In

January 1828 they observed that:

During the driest part of the past season, about one third

part of the medium quantity of water, then flowing in the

Cuyahoga, was received into the canal through the feeders, and

was found to be an abundant supply. Indeed, while this

portion of the river was introduced, a large quantity of water

was almost constantly flow'gwg out of the canal, at the waste

weirs on the various levels.

Immediately after the canal opened, the inadequate water supply was
complicated by the difficulty of passing water through the culvert gates
of the locks with sufficient regularity to maintain equal water depths in
the numerous short levels on the Cleveland-to-Akron sector. The culvert
gates were easily shut by either accident or design and frequently
clogged with floating debris, thus raising the water in the level above the
lock and forcing it to overflow the waste weirs. Such occurrences caused

further losses of water in an area that already had an inadequate water

supply.

Thus, the engineering staff drew up plans to build '"regulating
wears" around the locks to pass the water regularly from one level to
another. During the summer and fall of 1827 the '"wears" were
constructed at an average cost of $250 for those of cut stone masonry

resting on foundations similar to those of the locks, and $I50 for those of

5. ibid.

6. "Sixth Annual Report of the Board of Canal Commissioners,"
January 17, 1827 [i828], Kilbourn, Public Documents, p. 278.
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wood and constructed either on rock foundations or on gradual earthen
slopes secured from abrasion by timber, brush, or stone. Later in

January 1833 the canal commissioners described the "wears" as channels

by which the water is passed round each lock from a higher to
a lower level, and a tumble of stone or wood erected to prevent
the water in its descent from cutting away the earth and
depositing it in the canal below, have been constructed at ail
the locks on the Ohio canal, with the exception of a few where

the peculiar location prevented their erection, or rendered them
unnecessary.

These regulations are of great importance in preserving
the equable flow of water from one level to another, and
keeping it at an uniform height in each; at the same time
greatly diminishing the trouble and expense attendant upon
passing water through the locks.

As the water flows over those tumbles from the surface of
each level to the next below, the upper [sic] level is not liable
to be too much exhausted, and no attention ?s required, except
to keep the regulators clear from drift wood.

The construction of the additional feeders and the "wears" made it
possible for the newly-opened section of the canal to operate without
major interruption until late December. The operation of the canal,
however, continued to be hampered by various problems. One of the
principal causes of interruption to canal navigation resulted from the
heavy rains in late October which caused flooding and torrential stream
flow in parts of the Cuyahoga Valley. The breaches in the canal banks

caused by the high water and the measures taken to repair those

breaches were described by the commissioners:

The water of the Little Cuyahoga rose to a very unusual
height; overflowed its banks and broke into the canal, at a
place where a new channel had been formed for the stream, in
order to avoid the necessity of crossing and recrossing it with
the canal, and having passed along the canal about one fourth
of a mile broke out by overflowing and cutting down the bank.
The current of Tinker's creek, by a partial change of its

7. "Sixth Annual Report of the Board of Canal Commissioners,”
January 17, 1827 [i828], Kilbourn, Public Documents, pp. 275-276, and
"Eleventh Annual Report of the Board of Canal Commissioners,"
January 22, 1833, p. 24.
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course, was directed against the bank of the canal, where it
was not sufficiently protected to resist the force, and by
cutting away the earth, occasioned by a breach into the canal.
Both these breaches were repaired in a few days after the high
water had far subsided, as to permit work to be advantageously
applied to that purpose. Means have been taken to prevent a
repetition of these or similar accidents by enlarging the channel
of the Little Cuyahoga and raising the adjacent banks of the
canal, so as to prevent their being overflowed in one case and
by thoroughly protecting the banks with brush and stone in the
other.

The expense of repairing these breaches and of securing

the canal against their recurrence, has not been ascertained;

it howeger does not probably exceed seven or eight hundred

dollars.

Other defective parts of the line were discovered and remedied
during the first year of operation. In some places the soil through which
the prism was dug was found to be "insufficiently firm" to resist the
pressure of the water, thus causing leaks which undermined the banks on
either side of the prism. It was also found that the embankments,
especially those that were '"raised to a considerable height and not well
packed" during construction, settled and shrank after being saturated
with water.

Hence it became the job of the engineering staff to raise and
strengthen the embankments of the canal, particularly those in locations
where they were exposed to the strong currents of the Cuyahoga River.

In some of those places where the water was deep

strong piles have been -driven and interwoven with brush, in
order to ward off the violence of the current, until a more
permanent protection could be made. Slope walis of stone
resting on the slope of the bank, or walls of hewn timber firmly
secured to the bank by means of ties, have been built where
the current was so rapid as to render the cheaper method of
protecting the banks insufficient. In most places the plan of
throwing rough heavy stone on the outward slope of the bank,
has been found a cheap, effectual; and, it is believed,

8. "Sixth Annual Report of the Board of Canal Commissioners,"
January 17, 1827 [1828], Kilbourn, Public Documents, pp. 275-276.
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permanent method of preventing it from the abrasion of the
current.

Some of these jobs were delayed with the view of using the l
canal itself for the transportation of stone from places where
they can be easily procured to places where they are wanted I
for protecting the banks. The expense of these works is much
diminished by this operation below what it would otherwise have
been. Those points exposed to the greatest danger have already
been secured, and ample provision has been made for securing l
all those which remain unfinished.

Despite the problems with the defective embankments, the
commissioners observed that:

On the whole, the banks and other works on this part of
the canal have proved to be as firm and secure, and as few
breaches or other accidents have occurred during the past
season, as were anticipated--fewer it is believed than usually
occur on the first trial of new canals equally expgsed to the
operation of floods, and to injury from other causes.

In January 1828 a major flood struck the Cuyahoga Valley, causing
damage to the canal and leading to the adoption of measures to protect .
the waterway from similar floods in the future. The commissioners
described the effects of the flood:

o

The damages occasioned by the great flood of January
last, were principally sustained by that part of the Canal which
extends from the Portage Summit, north along the valley of the
Cuyahoga. This river in many places, rose from one to two
feet higher than had ever been previously witnessed by the
oldest inhabitants residing near its banks. Such an
extraordinary rise of water was not indicated by any water
marks which were discoverable at the time of locating the
Canal, nor by the recollections of the first settlers in the
country; and was not fully provided against by the erection of
guard banks, of the requisite height.

9. Ibid., pp. 276-277. A number of contracts were let between March
and November 1827 for the transportation of stone (each perch was to
weigh more than 50 pounds) to various sections of the canal between
Cleveland and Akron to strengthen and secure the embankments of the
waterway. A list of the contracts that were found may be seen in
Appendix K.
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Very little damage was sustained from the flood, except in
places where the water rose above the top of the banks, and
even in these cases, the injury was less at the points where
the water flowed into the Canal, than at those where it passed
out. Between these points, little or no damage was occasioned
by the flowing of the water along the Canal. in several
instances, this operation was evidently beneficial, by sweeping
from the bottom of the Canal, the deposit of earth, which had
washed down from the newly formed banks.

The da‘mage to the canal was repaired at a cost of approximately
$6,000. In addition to the repairs, measures were taken to prevent the
canal from similar flooding in the future. The steps taken included:

Guard banks have been raised from one to two feet above
the highest rise of the last winter's flood, wherever they were
necessary. Extensive waste ways have also been formed by
reducing the height of the towing path bank, at places where
the natural surface of the earth is nearly on the same level
with top water line in the Canal, where the waters of the river
do not rise above the level, and where the situation and quality
of the earth is such as not to be washed away by the water's
flowing over it. Any quantity of water which may be thrown
into the Canal by floods or other accidental occurrence, and
which can possibly pass forward between the banks, may escape
at these places without injury to the Canal. At those places,
on the contrary, where a breach would be attended with great
damage, on account of the height of the artificial embankment
above the natural surface of the earth, the banks have been
raised to such a height above top water line in the Canal, as
will, in any event, secure them from being overflowed. This
method of securing the banks from injury, in consequence of
high water within the Canal, is attended with small comparative
expense, whilst it is believed to be more effectual than any
plan heretofore adopted.

In the wake of the flood, the commissioners were proud to announce
that the component structures on the canal had remained secure during
the high water. They observed that

all the locks, aqueducts, culverts and other important
structures on the Ohio Canal, so far as they have been tested,
prove to have been founded and built in a very permanent and
substantial manner, and to answer fully the purposes for which
they were designed. No instance has occurred in which any of
these important works have been undermined, or otherwise
seriously injured by floods. The locks and culverts,
particularly those which have been more recently erected, are
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believed to be as substanﬁbal and durable, as any works of the
kind in the United States.

The canal between Cleveland and Akron was prepared for its first
full season of navigation during the early months of 1828. At least three
contracts were let in February and March to m.ake various structural
modifications along the canal. These were to enable the waterway to be

opened for navigation in early April. The contracts provided for the
following work:

a. To protect the locks from serious damage caused by boats
entering the lock chambers, a contract was let to Frederick A. Sprague
on February 13

to prepare and put in to each of the Locks (for which provision
has not otherwise been made) between Akron & Cleveland an
extra bumping beam to be laid on a level with the upper mitre
& to be connected with the lower bumping beam by means of a
plank or timber of four inches in thickness & 20 inches in
breadth boxed in to each of the bumping beams . . . & firmly
spiked on, also to trim the gaﬁs & put in two snubbing posts
to each lock where necessary--

b. To improve the operation of the lock gates, a contract was let
to John Wright of Akron on February I5 to

make two new wrenches to each lock, north of Portage Summit,
to repair the gate stems & so fix them as to fasten a wrench on
each-work over the old wrenches when necessary & do such

other iron work as may be necegsary to put the locks in a state
convenient for navigation. . . .

c. In places where the towpath and berm embankments were still

too low, efforts were made to raise them to sufficient grade to allow for

10. "Seventh Annual Report of the Board of Canal. Commissioners,"
January 6, 1829, Kilbourn, Public Documents, pp. 325-326.

11. Agreement between Frederick A. Sprague and Canal Commissioners of
State of Ohio, February 13, 1828, "Contracts," Records of the Board of
Public Works of Ohio, Series 123l, Ohio Historical Society, Columbus.

12. Agreement between John Wright and Canal Commissioners of State of
Ohio, February 15, 1828, "“Contracts," Records of the Board of Public
Works of Ohio, Series 1231, Ohio Historical Society, Columbus.
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optimum operating conditions. Accordingly, contracts were let to perform
such work, one being let to John Armstrong and N. T. Daly on March IS5

13 In addition

to raise the towpath on Section No. 7| near Lock No. 35.
to these contracts, some unspecified changes were made to secure the
lock embankments that had been found to be susceptible to damage from
"accidental floods" because of the rapid descent of the canal in the

Cuyahoga Valley and the "contracted limits of the valley" itsel‘f.14

The canal north of Portage Summit operated in good order
throughout the 1828 boating season with only one major breach
interrupting canal traffic. Nevertheless, additional steps were taken to
protect the locks north of Akron from being "injured by the careless or
unskillful navigation and management of boats." To regulate the course
of a boat in entering a lock chamber and "prevent its coming in violent
contact with the walls," a contract was let to Justus and Chester Hamilton
on May |, 1828, to deliver piles at both the head and foot of the majority
of the locks between Akron and Cleveland. According to the terms of the
contract, the Hamiltons were

to deliver at each of the Locks between Lock No. |7 & Lock No.
42 inclusive thirty piles, except at Locks 28, 29, 30, 35, 36 &
14 piles at each of the Locks last enumerated, each pile to be {2
feet long 9 inches in diameter clear of bark, to be sharpened
agreeably to a plan given, to be straight & sound of white or
red oak, black walnut or red elm & to be delivered within fifty

feet of the Locks respectively . . . to deliver at each of the
Locks between said Lock No. 17 & the Summit when piles can be
driven at the head & foot of the Lock . . . thirty two piles, 28

of which are to be of the description above mentioned, & where
piles can be driven only at one end of the Lock |6 piles at each
Lock, 14 of which are to be of the description above mentioned
& the others to bée |6 feet in length & in other respects of the
same description--and also to deliver 4 piles of 16 feet in length
at each of the Locks below Lock No. |7 inclusive, where thirty
short piles are to be delivered by the first clause of this
agreement & 2 piles 16 feet long at each of the other Locks first

13. Agreement between John Armstrong and N. T. Daly and the Canal
Commissioners of the State of Ohio, March 15, 1828, "Contracts," Records
of the Board of Public Works of Ohio, Series 1231, Ohio National Society,
Columbus.

14. "Seventh Annual Report of the Board of Canal Commissioners,"
January 6, 1829, Kilbourn, Public Documents, p. 327.
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mentioned all to be sharpened as aforesaid' & to be of the saniug

description first above mentioned except as to length.

The piles were driven by "a machine fixed upon a flat boat." The
piles, together with the construction of the "regulating wears" that had
been built around the locks in I827‘, enabled the canal commissioners to

dispense with regular lock tenders along the line of the cana!.16

Besides the measure to protect the lock walls, the canal commission
continued to work toward raising and strengthening the ‘canal
embankments. At least two contracts were let during the year to secure
the canal embankments by depositing stone, in the form of perches of
rough stone weighing a minimum of 40 pounds and measuring a minimum
thickness of four inches, on the outer slopes of the towpath and berm

embankments .17

By 1830 it was determined that another feeder was needed to insure
an adequate water supply for the Cleveland-to-Akron sector of the canal.
During that year the Peninsula Feeder was constructed about one-half
mile below the Peninsula Aqueduct. The feeder complex consisted of a
canal, approximately 135 feet in length, and a low brush and stone dam
across the river that diverted water into the feeder. The short waterway
was protected from flood waters by head gates, supported by walls of cut
stone masonry founded on rock. According to the canal commissioners,
the feeder was built to provide a permanent and ample supply of water
"to the northern sector of the canal and also "to replenish i'n the shortest

15. Agreement between Justus and Chester Hamilton and Canal
Commissioners of the State of Ohio, May |, 1828, "Contracts,” Record of
the Board of Public Works of OhIO, Series 1231, Ohio Historical Society,
Columbus.

16. "Seventh Annual Report of the Board of Canal Commissioners,"
January 6, 1829, Kilbourn, Public Documents, p. 326.

17. Agreement between David L. Brown and Canal Commissioners of State
of Ohio, June 16, 1828, and Silas N. Owen and Canal Commissioners of
State of Ohio, November |, 1828, "Contracts," Records of Board of Public
Works of Ohio, Series 1231, Ohio Historical Society, Columbus.
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possible time" any portion of that line "from which the water may be
partially or wholly drawn off, in consequence of breaches, or other

. 18
accidental occurrences."

Within 2-1/2 years after the Cleveland-to-Akron section of the canal
was put into operation, most of the initial post-construction engineering
and structural problems on that part of the line apparently had been
solved. In January 1830 the canal commissioners reported that the
northern division of the canal had "acquired such a degree of permanency
and strength as to need very small expenditures for repairs." They were
happy to note that during the 1829 navigation season the cost of repairing
breaches and removing bars and slips on the division had been less than
$500. The locks, aqueducts, and other structures along the line of the
canal had "so far fully answered the purposes for which they were
designed" and "no serious injury" had been "sustained by any of them

since their completion. n19

B. Traffic on the Canal: 1827-1850

The Cleveland-to-Akron sector of the canal quickly went into

active operation after it was opened on July 4, 1827. By mid-December
an amount of cargo equivalent in weight to more than 10,000 barreis had
been transported northward, while the equivalent of more than 8,000
barrels had been moved southward. The principal products carried in
the northward trade were flour, tobacco, whiskey, beef, butter, and
cheese, while those in the southward trade were general merchandise,
salt, and fish. Near the end of 1827 coal began to be shipped from
Tallmadge to Cleveland, and it was confidently expected that the coal
trade would become a'major part of the northward commerce once the
canal reached the Muskingum River and its branches where extensive coal
fields were located near the waterway. Large quantities of stone and

18. "Ninth Annual Report of the Board of Canal Commissioners,"
January |l, 1831, Kilbourn, Public Documents, pp. 404-405, and "Eleventh
Annual Report of the Board of Canal Commissioners," January 22, 1833,
p. 9.

19. . "Eighth Annual Report of the Board of Canal Commissioners,”
January 9, 1830, Kilbourn, Public Documents, pp. 355-356.
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other materials for lock construction and canal bank protection were also
transported without charge. All toid, the amount of tolls received by the

collector at Cleveland between July 4 and December 17 was $909.69, while

that received by the collector at Akron was slightly less than $600.20

During its  first  full year of  operation in 1828, the
Cleveland-to-Akron sector of the canal handled increasing traffic.
Despite a light wheat harvest in the valley, the amount of tolls received
on the Ohio and Erie totaled $4,000 and the majority of that sum was
collected on the line north of Portage Summit. Coal, wool, cloth, and
timber products were the principal items transported on the canal during
the year, and the increase in the trade of those articles gave promise for

the future success of the Ohio and Erie:

Mineral coal has formed a considerable item of
transportation on the Canal, though the low rate of toll charged
upon this article, has added little to the revenue. Coal, after
having been conveyed three miles over land, to the bank of the
Canal, and bhaving passed on the Canal about 35 miles to
Cleaveland {[sic], has been transported thence in schooners, to
the Island of Mackina [sic]. Several boat loads destined for
Buffalo, in the State of N. York, have also been conveyed from
the coal beds, in Stark county, through the northern section of
the Canal. The transportation of this article, promises to form,
at no distant day, a very important and profitable item of
commercial business.

A large amount of wool and cloths, have been conveyed
over land, from Steubenville to Massillon, thence on the Ohio
Canal, to Cleaveland [sic], across the Lake, through the grand
Canal of New York, and by way of the Hudson river and
Atlantic Ocean, to the cities of New York and Boston. It is
understood that the owners, Messrs Wells & Dickinson, made a
considerable saving on the cost of transportation, by adopting
this rout [sic] in preference to that of sending by wagons,
directly to Baltimore or Philadelphia. Even the Oaks which
have formed part of the ancient forests of the country, 30 miles
from the south shore of Lake Erie, have found their way in the
shape of pipe staves, to the city of New York. These facts
demonstrate the great advantages of Canal navigation.

The treasures which have been concealed in our hills, the
forests which for ages have clothed their summits, and which, .
but for the Canal, would have remained comparatively useless,

20. "Sixth Annual Report of the Board of Canal Commissioners,"”

January 17, 1827 [1828], Kilbourn, Public Documents, p. 278.
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for centuries to come, will now be made subservient to an
activeZFommerce, and sources of wealth to the interior of our
State.

During the next several years trade increased on the canal as a
result of opening navigation southward to Massillon in 1829 and to Newark
in 1830. According to the Board of Canal Commissioners in January 183l,
the canal was beginning to have the beneficiai effect on the growth and
development of the state economy that had been predicted some years
before. The stimulus of the canal to the agricultural interests in the

Cuyahoga Valley and north-central Ohio was described:

Notwithstanding the short period of time which has elapsed
since the commencement of navigation south of Massillon, the
advantageous efféects of opening this great channel of internal
commerce, have been very obvious. The cash value of wheat,
which forms a principle staple for exportation, has been
advanced in the vicinity of the canals, nearly one hundred per
cent; while many articles of importation, comprising some of the
most important necessaries of life, have been much reduced in
price. Nor have the benefits of canal navigation been confined
to its immediate neighborhood; but have extended their
influence more than one hundred miles from the extreme point,
to which the navigation has as yet been opened. The ‘stimulus
given to industry, by the increased value of the productions of
our soil, is already felt, and its effects are seen in the great
increase of agricultural productions destined for a foreign
market in those districts of country, which have enjoyed the
great facilities offered by the canal, for commercial purposes, a
sufficient length of time to produce these results.

The amount of property, chiefly agricultural productions,
which has been exported by the way of the Canal, during the
past year, has been five fold greater than that of any
preceding year. This ‘great increase has been chiefly from
those sections of country, to which the Canal navigation had
been previously opened. The stimulus given to the agricultural
interests south of Tuscarawas county, by the Canal, has not as
yet had time to produce its effects; after the farmer is
convinced that the surplus productions of his fields will meet
with certain and ready sale, and command a fair price, time is

21. "Seventh Annual Report of the Board of Canal Commissioners,"
January 6, 1829, Kilbourn, Public Documents, pp. 327-328.
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required to cultiggte his lands, to raise his crops and prepare
them for market.

After the Ohio and Erie was completed to Portsmouth on the Ohio
River in October 1832, the commissioners repbrted on the continuing
growth and future prospects of the canal trade as well as the direct and
indirect political and socio-economic benefits of the waterway to the state.
The commissioners observed that:

The primary object of undertaking these works, was, to
furnish the means of transporting the surplus productions of
our agriculture, our forests, and our mines to market, at a
cost which would notconsume [sic] their whole wvalue at the
place of sale, and leave nothing to compensate [sic] the labour
and the capital employed in their production.

As the expense of transporting any article to market is
diminished, its value at the place from whence it is sent is
increased. Thus we find the present price of wheat in the
centre of our State from fifty to seventy cents per bushel,
where it was formerly worth from twenty five to thirty seven
and a half cents, and where its value at this time would be no
greater than formerly had not the Ohio canal been constructed.
The same remark is equally applicable to various other
productions. Many articles to which no value whatever could

be attached, as articles of exportation, are now advantageously
sent abroad for sale.

When it is considered that much of the property which has
been exported would not have been produced, had not the
facilities for conveying them to market existed, which the canals
now afford. And when the stimulus [sic] given to business of
various kinds of consequence of canal navigation, is also taken
into view, the actual pecuniary gain to the state will appear
much greater than is exhibited in the statement given above.

Nor does the pecuniary advantage end here. The
construction of our canals has induced many men of wealth and
enterprise to locate themselves among us who would not
otherwise have become citizens of our state--and by these
means, a large addition has been made to our active capital.
The flourishing towns which have sprung into existence along
the line of our canals--the rapid advancement of those which

22. "Ninth Annual Report of the Board of Canal Commissioners,"
January IlI, 1831, Kilbourn, Public Documents, pp. 407-408. Also see
"Eighth Annual Report of the Board of Canal Commissioners," January 9,

1830, ibid., pp. 356-357. A copy of the "Rates of Toll" adopted for the
year 1830 may be seen in Appendix L.
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were previously commenced--the mills and manufactories which
owe their origin to the canals--the improvements of wvarious
kinds which every where in their vicinity meet the view, and
the rapid increase of the value of real property, all speak of
the pecuniary benefits growing out of our system of internal
improvements, in a language not to be misunderstood.

These advantages have not been confined to the immediate
vicinity of the canals. Even those parts of the State situated
remote - from the canals, and near the Ohio river, have
participated in them. Much of the produce which was formerly
forced into the same market, and tended to depress the price,
now finds an outlet in another direction, and prices are
enhanced by a competition between purchasers.

But pecuniary advantages are not the onily benefits
resulting from the opening of these great commercial channels
through our state. They serve to bind together, by the strong
ties of interest, different parts of our state and the nation.
They induce intercourse between remote districts, and bring
the people to associate with each other. They tend to destroy
sectional feelings, local jealousies and unfounded prejudices;
making the useful arts, the knowledge and the virtues of each
portion of community, the common property of all. In short,
they tend, by these and various other means, to make us a
homogeggous people, more united, more prosperous, and more
happy .

To justify their optimistic report of the beneficial economic effects that
the canal was having on the agricultural, mining, and manufacturing
interests of the state, the commissioners provided a detailed statistical
abstract of trade on the canal during 1832, concluding that the completed

waterway had saved the state a total of $231,004.05 in shipping costs for
the year‘.24

In 1833, the first full yéar‘ of operation for the entire Ohio and Erie
Canal, trade again experienced a healthy increase. The continued growth
in the volume of traffic on the canal encouraged the commissioners to
observe in January 1834 that

23. ‘'"Eleventh Annual Report of the Canal Commissioners," January 22,
1823, pp. 4-5.

24. Ibid., pp. 37-40. A copy of the abstract may be seen in
Appendix M.
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The amount of exports from the State, by way of the
canals, consisting mostly of the surplus productions of our soil,
have increased in an equal ratio with tolls.

It is worthy of remark, that the ratio of the increase of
transportation on the canals, for the last year, has been equal
to that of any preceding year, making due allowance for the
extent of new canal opened for navigation during each period;
and that the increase of exports from those districts or ports to
which canal navigation was first extended, has been as great
during the past, constrasted with any previous year, as from
those districts to which navigation has been more recently
opened. '

These facts prove that the benefits conferred on the

country by the construction of the canals, are not of a

temporary character, but are calculated to give a permanent

stimulus to industry and enterprise, and to produce lasting
improvements.--That the resources of our state are yet very

far from being fully developed; and that we may safely calculate

on a rapid increase of Ege business and revenue of the canals

for many years to come.

Trade on the Ohio and Erie Canal continued to increase until 1840.
During the 1827-40 period much of the region served by the canal had no
alternative routes of transport to the eastern seaboard and depended
almost exclusively on the waterway for both imports and exports. The
canal was the only water transport link between Lake Erie and the Ohio
River during this period and thus it held a virtual monopoly position for

long-haul freight between the two major market areas of the West.

While the Ohio and Erie Canal held its monopoly position, it was a
spectacular success in its contribution to population growth and economic
development in the region it served. As the opportunities for exporting

25. "Twelfth Annual Report of the Board of Canal Commissioners,"
January 13, 1834, p. 2. A copy of the "Rates of Toll" established for
that year may be seen in Appendix N. By 1833 toll collector's offices had
been established at Cleveland, Akron, Massillon, Dover, Roscoe, Newark,
Columbus, Circleville, Chillicothe, and Portsmouth. Navigation and the
collection of tolls were regulated by two acts of the state legislature
passed on February 23, 1830, and March 10, 183l, and printed in
Kilbourn, Public Documents, pp. 393-402, 440-445.

26. Scheiber, Ohio Canal Era, p. 191.
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to cash markets became more attractive, settlers, both foreigners and
eastern emigrants, began to come into the Ohio and Erie Canal region to
take advantage of the large tracts of cheap and fertile Congressional
lands available at $l.25 per acre. Hence population in the counties
through which the canal ran in northern and central Ohio gained by
70,000 in the 1820s and by another 100,000 in the 1830s, far exceeding the

rate of gain in order settled sections of the state.

A brief look at the statistics of the canal trade indicates the
beneficial effect of the waterway on the growth and development of
northern and central Ohio. Immediately after the canal was opened to
traffic in 1827, farmers in the newly populated Cuyahoga Valley
commenced the commercial production of wheat for the first time as the
price received for the crop more than doubled in the next six years.
Except for vyears when crops failed because of drought or floods,
Cleveland's grain trade increased steadily as receipts of wheat by canal at
that city increased from about 300,000 bushels in 1832 to more than
2,500,000 in i85l and arrivals of flour by canal rose from 54,000 barrels
to nearly 650,000 during the same period. Thus, the earlier expectations
that the Ohio and Erie would make the northern and central sections of
the state a vast granary and emergent Wheat Belt serving the growing
urban population of New York and the Atlantic Coast were fulfilled as the
growing trade made Cleveland the principal market for grain in the Great
Lakes by 1840.

The northern and central sections of the Ohio and Erie ailso proved a
boom to coal mining in those areas of the state through which it passed
as Cleveland and later Akron developed into large markets and termini of
the coal traffic. In 1827 the first coal to be shipped to Cleveland,
amounting to some 30 tons, was carried from Tallmadge, about one mile
east of present-day Akron. By 1829 more than 600 tons of coal was being
shipped from Tallmadge to Cleveland to be used by the latter's homes,
businesses, and lake steamers. Although Cleveland was slow to change
over from the use of wood to coal, it consumed about 80 percent of the
coal shipped over the canal by the mid-1840s. In 1833 "Massillon coal"
from the area around Canal Fulton, Massillon, and Navarre began to
arrive in Cleveland, folloWed by New Castle and Trenton coal in 1835-36.
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The opening of the Pennsylvania and Ohio Canal in 1840 allowed coal from
Trumbull and Mahoning counties to reach Cleveland. Quinton and
"Rouges Hollow" coal was sent to Cleveland in 1844. The coal trade to
Cleveland steadily increased until 1855 when a record 6,339,404 bushels
were received. It was estimated that nearly 25 percent of the coal mined
in Ohio in 1850 was transported over the Ohio and Erie to the developing

grain and steel industries at Cleveland and Akr'on.27

The Ohio and Erie Canal also played a major economic role as a
channel for the increasing demand of imported items from the eastern
seaboard, such as hardware, textiles, clothing, farm implements,
machinery, processed foods, and finished goods, all of which were
classified as "merchandise." Cleveland was the one economical entryway
for such goods destined for northern and central Ohio, and as a result
merchandise shipments by canal from that city to the interior rose from
some 5,200,000 pounds in 1832 to nearly 20,000,000 in 1839. The second
largest import item on the canal was New York salt, a basic dietary item
and a necessity for meat-packing, which had been in short supply in
northern Ohio before the canal but which now came to Cleveland in
increasing quantities from Buffalo. The total imports of salt rose from just
under 30,000 barrels in 1832 to nearly 110,000 barrels in 1839.

Northern and central Ohio also relied on the canal as a conduit for
the export and import of other products. Corn, pork, and whiskey were
major staples of the northward trade to Cleveland for export, while
gypsum and lumber were significant in the southward trade for the
developing region.

Thus the Ohio and Erie played an impressive role in the growth and
development of the Cuyahoga Valley and other parts of northern and
central Ohio. According to Scheiber's Ohio Canal Era, the canal trade,

which reached its peak in 1851, benefited those areas as fb!lows:

Together with the surge in population came the anticipated
increase of land values, reflecting both agriculture's new

27. Earl Heydinger, "Early Coal Traffic on the Ohio & Erie," Towpaths,
X1t (1974), pp. 34-36.
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profitability and the rising total acreage of land in cultivation.
But perhaps the most striking features of development were the
growth of cities and the prominence of commerce and industry
in the central and northern canal regions.

This rapid rate of urban growth was also reflected in the
occupations by which the people earned their livelihood. In the
regions where urbanization was taking hold, along the central
and northern portions of the canal, the proportion of all
nonprofessional workers engaged in manufacturing, trades, and
commerce was 22 percent--as compared to less than 15 per cent
in Ohio counties lacking canal facilities.

This degree of diversification in the local economies of the
northern and central regions was all the more remarkable
" considering the near-frontier status of most of those areas two
decades earlier. Apparently the model of development
postulated by the early canal advocates had been realized:
rising farm income and population brought new business to the
commercial towns, and also a larger "home market" for local
goods produced in shops and factories which had the advantage
of canal transport for raw materials. A diversified economic
structure produced an interaction between agricultural growth
and urban-based commerce and industry that pusheggthe canal
counties ahead in the race for economic development.

C. Boats on the Canal: 1827-1860
The size of the lock chambers, which were 90 feet long and IS5 feet
wide, determined the maximum dimensions of the boats that.could be used

on the canal.29 Boats 78 to 80 feet long by 14 feet wide and 4 to 4-1/2

28. Scheiber, Ohio Canal Era, pp. 191-200, 391-397; Diai, "Construction
of the Ohio Canals," pp. 478-480; and Finn, "The Ohio Canals,"
pp. 25-27. A copy of the "Principal Commodities in Ohio and Erie Canal
Trade at Cleveland: 1832-1860" may be seen in Appendix O. Further
data on the direct and indirect benefits of the Ohio and Erie Canal to the

State of Ohio may be found in History of the Ohio Canals, pp. 109-1li,
119-134. _

29. The process of "locking" a canal boat through a lock required about
10 minutes and 40,000 gallons of water. The chamber was filled with
water to the level of the canal on the upstream side. While the gate on
the downstream side remained closed, the gate on the upper side was
opened, the boat hauled in, and the gate closed. After the boat was
moored securely, the water was permitted to pass through the wicket
valves or gates on the down side until the level in the lock was to same
as that of the canal on the down side. The lower gate was opened and
the boat moved out. In reverse, a boat from the downstream side moved
into the lock, the gate was closed, and the water passed through valves
from above until the lock was filled, thus lifing the boat which was then

ready to move out when the upper gate was opened. "Cuyahoga Valley
History for Volunteer-In-Parks Town Guides," pp. 7-8; Wilcox, The Ohio
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feet deep, drawing up to 3 feet of water when loaded, soon became
standard on the canal. The boats were pulled via a towline 80 to 100 feet
long stretching from the boat to two or three mules or horses walking in
tandem on the towpath under the direction of a driver or "hoggie." The
"itemized cost for one of the first boats used 6n-the Ohio canal totalled
$2,123.34, including six horses for towing . . . and two gallons of whisky

for the 'hands.'"3o The earliest boats, fuller of line and more
blunt in the bow and the stern, enabled them to haul cargoes up to 80

tons.3I

Although there is little specific documentary information on the boats
that traveled on the Ohio and Erie Canal, the laws that were passed to
regulate their navigation indicate some features of their design and mode
of operation. On February 23, 1830, the state legislature passed the first
comprehensive act regulating the navigation and collection of tolls on the
canals of the state. The provisions of the law prohibited boats that did
not have a "firm and permanent bow" which was "at least as sharp or
acute as a semi-circle" from navigating the canal. Rafts or floats, built
of unknown timber, were also prohibited from the canals. The speed of
the boats was restricted to three miles per hour on canal sections that
had been opened to navigation for less than a year and to four miles per
hour on older canal lines. The name of the boat and the name of the
town where it was registered were to be painted on the outside of the

boat in letters at least four inches in height.

The law also provided for the rules of navigation by which the

operation of the boats was to be governed. The navigational rules were:

Sec. 5. When a boat or other float shall overtake any
other boat or float on either of the Canals, it shall be the duty

29. (Cont.) Canals, pp. 21-22; and James D. Robinson, "Headway,"
Towpaths, X (No. I, 1972), p. 10.

30. A. N. Doerschuk, "The Last Ohio Canal Boat," Ohio Archaeological
and Historical Society Publications, XXXIV (1926), p. 2.

3l. Editorial Staff, "The Ohio and Erie Canal," Towpaths (1975), p. 12,
and Baker, Big Ditch, n.p.
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of the master or manager of the latter, to turn from the towing
path, and give to the former every practicable facility for
passing, and to stop whenever it shall become necessary, until
the boat or float first mentioned, shall have fully passed.

Sec. 6. When any float in passing on either of the
Canals, shall meet any other float, passing in an opposite
direction, it shall be the duty of the master of each to turn to
the right hand, so as to be wholly on the right side of the
centre of the Canal; and the horses or other moving power of
the boat, which in turning to the right as aforesaid, shall turn
from the towing path; shall be stopped so as to allow the
moving power of the other and the float itself to pass freely
over the towing rope of the float so turned from the towing

path.

Sec. 7. Whenever two or more floats, moving in opposite
directions on either of the Canals, shall at the same time
approach any place, where, from the contracted breadth of
such Canal, or other cause, they cannot safely pass each
other; it shall be the duty of the master of every such float,
going from Lake Erie on the Ohio Canal, or from the Ohio river
on the Miami Canal, or from Columbus on the Columbus Feeder,
to stop at such distance from such place, as will permit the
float or floats moving in the opposite direction conveniently to
pass by, and there to wait until such passage is effected.

Sec. 8. Any float moving on either of the Canals, which
shall have arrived within one hundred yards of any lock, in
which the water is on the same level with such fioat, shall be

permitted to pass such lock, before any float not on the same
level.

Sec. 9. |If on the arrival of any two or more floats, at or
near to any lock, a question shall arise between their
respective masters as to which shall be first entitled to pass,
such question shall be determined by the lock keeper, or any
other agent of the State having charge of such lock, if any
such lock keeper or agent be present; and each float shall be
passed in the order and manner in which such lock keeper or
other agent of the State shall direct.

Sec. 10. No setting pole or shaft, pointed with iron,
steel, or other metal, shall be used in the navigation or
management of any float on either of the Canals of this State.

Sec. Il. No person shall attempt to pass any float into
any lock, or out of any lock, until the main gates at the head
or foot of said lock, as the case may be, between which gates
such float shall be about to pass, shall first be entirely opened
into their respective recesses, nor until all paddle and culvert
gates of such lock shall be closed.
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Sec. 12. Neither of the main gates at the head or at the
foot of any lock shall be closed, or allowed to close of their .l
own accord, while either of the paddle or culvert gates at the
opposite end of said lock shall remain open.

Sec. 13. When any float shall pass out of any lock, the
main gates of such lock, through or between which such float
shall have passed out, shall be left entirely open, and
completely within their respective recesses; and all the paddle
and culvert gates of such lock shall be left closed: Provided,
however, That where the Acting Commissioner or
Superintendent having charge of that part of the Canal in
which such lock is situated, shall direct any paddle, culvert,
or other gate to be left open for the purpose of passing water -
through the same, such direction shall be complied with and
obeyed by ali lock keepers, masters of floats, boatmen, and all
other persons concerned in navigating such Canal.

Sec. |4. No boat or other float shall be permitted to pass
into any lock nor to strike against any part thereof, with such
force as to injure, or be liable to injure, any part of such
lock, or any gate or other work or devise appertaining thereto,
or designed to protect the same.

Sec. I5. No lock-gate, culvert-gate, or paddle-gate, shall
be closed, nor permitted to close itself with such violence, as
to injure, or be liable to injure the same.

On March 10, 1831, a supplementary act for the regulation of boat

design, canal navigation, and toll collection was passed. Two provisions

of this act pertained to new requirements of boat design as follows:

Sec. |I. . . . That every boat navigating upon either of
the Canals of this State, shail, by means of a guard or plate of
iron firmly attached to the keep and extending back under the
rudder, or by means of some other permanent device, cover
and secure the opening between the keel or stern post and the
rudder, so as effectually to prevent the towing line of any
other boat from entering said opening.

Sec. 2. That it shall be unlawful for any boat, having
any bolt, spike, nail, hook, or other instrument, or any end of
any wale, plank, timber, board, or pin, projecting from the
bottom or side thereof, in such a manner as to be liable to
injure any other boat, or the towing line thereof, or any work

32. "An Act to regulate the Navigation and Collection of Tolls on the
Canals of this State," February 23, 1830, Kilbourn, Public Documents,
pp. 393-395. Violations of these provisions carried a fine of $I0.
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or device appertaining to the3é:ana|, to navigate on either of

the Canals of this State. . . .

In addition to those two laws, the Board of Public Works issued

further regulations affecting the design and operation of the canal boats.

The new regulations included:

6. No boat or other float, strapped or faced with iron on
the front part of the stem, or other most prominent part of the
bow thereof, so as to be liable to strike with such iron facing
against any part of any lock, lock-gate, guard-gate, bridge, or
other work or device appertaining to the canal, shall be
permitted to navigate, or be moved, on either of the canals of
this state, unless there shall be suspended, and thoroughly
secured in front of the stem, or other most prominent part of
the bow of such boat or float, in such a manner as effectually
to prevent the iron facing or strap, thereof from striking upon
or against any lock, lock-gate, guard-gate, bridge, or other
work or device appertaining to the canal, a good and sufficient
fender, composed of rope or rope yarn, at least six inches in
diameter.

7. The master of any boat or float, which shall be found
navigating or moving on either of the canals of this state, in
contravention of the preceding order, shall forfeit and pay the
sum of five dollars for each offence; and each mile that a boat
or float shall be moved in contravention of the provisions
thereof, shall be considered a new offence.

22. Every boat passing on either of the canals of this
state, or on any feeder of either of them, is required, at all
times during the night, to carry conspicuous lights on the bow
of the boat; and every infraction of this order shall subject t§§
master, owner, or navigator to the penalty of ten dollars.

While a variety of craft plied the canal waters, three principal types

of boats evolved over the 'years. The most familiar type
"freighter" or "three-cabin-freighter," generally a squat and
hold simply built and braced but designed to carry bulk
Typically, the front portion of the boat consisted of a forward

was the
squarish
cargoes.
cabin for

33. "An Act supplementary to the Act to regulate the navigation and
collection of tolls on the Canals of this State," March 10, 183I, Kilbourn,

Public Documents, p. 440.

34. Laws for the Protection of the Canals of the State of Ohio .

March 20, 1844 (Columbus, 1844), pp. 14-15, 41-43.
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the steersman and crew and passengers. Behind the forward cabin were
a forward cargo area and an amidships cargo area separated by the stable
cabin that contained space for several mules or horses. Behind the rear
cargo area was the aft cabin for the captain's quarters, containing
bunks, a cookstove, and storage chests, and to the rear of the cabin was
the tiller for steering the rudder. A catwalk extended from stem to stern
in the center and along the sides of the boat, and in the middle of the
catwalk was a capstan winch used for raising and lowering the gangplank
at the side of the boat. In the post-Civil War era, after railroad
competition had driven off most of the passengers and fast freight
business, the freighters became known as "family boats" with the captain,
who was often the owner of the craft, and his family setting up

housekeeping in the stem cabin.35

A second type of canal boat was the "line boat," a versatile craft
designed primarily as a utility boat. Having one long enclosed cabin, the
boat carried cargo that required protection from weather. This boat
sometimes carried passengers but generally at low economy fares with no
food or bedding provided.

The third type of boat was the relatively-luxurious flat-bottomed
packet that carried some 40 to 60 passengers. The packets maintained
published schedules, were generally drawn by well~-groomed horses, and
had priority over all other boats at locks and ports and when passing in
mid-canal. After a temporary packet line was tested successfully between
Cleveland and Hebron in 1836, a private company was established to start
a "first rate daily line of Packets" between Lake Erie and the Ohio River
the following year. Passengers slept in three-tier fold-away canvas beds
in the main cabin, which was generally some 45 feet long and 6 feet high

above the hull. The roof of the cabin served as a promenade deck in

35. Cleveland Plain Dealer, June 5, 1932, and July 3, 1966; Akron
Beacon Journal, November 24, 1968; Baker, Big Ditch, n.p.; The Ohio
Historical Society, Scenes & Songs of the Ohio - Erie Canal (Columbus,
1971), n.p.; L. W. Richardson, "John Malvern: Canal Boat Captain,"
Towpaths, IV (October, 1966), pp. 37-40; Mary G. Smith, "Grandpa &
Peninsula, Ohio," Towpaths, Il (No. 3, 1973), pp. 27-30; and Wilcox, The
Ohio Canals, pp. 25-27.
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good weather, while the passengers huddled around the pot-bellied stove
in the center of the main cabin in cool weather. The fore-cabin in the
bow of the craft housed the 4-to-9-member crew. Behind this was the
ladies cabin and dressing room, and aft of this the main cabin which
served as the dining area, drinking room, and men's dormitory. A
kitchen was located in the stern. The packets traveled the 308-mile

distance between Cleveland and Portsmouth in 80 to 90 hours and charged

X 36
an average of 4 cents a mile per passenger.

One of the best descriptions of a packet was written by John Quincy
Adams on November |, 1843. During a journey from Boston to Cincinnati,
he boarded a packet at Cleveland and passed down the Ohio and Erie.
His vivid description of the features of the boat and the trip were:

We were advised by all means to take the canal route .

and took passage in the canal boat, Rob Roy. This boat is 83
feet long, fifteen feet wide and had about 20 other passengers.
It is divided into six compartments, the first in the bow, with
two settee beds, for the ladies, separated by a curtain from a
parlor bed-chamber, with an iron stove in the center, and side
settees on one of which four of us slept, feet to feet; then a
bulging stable for four horses, two by two by turns, and a
narrow passage, with a side settee for one passenger to sleep
on, leading to the third compartment; a dining hall and
dormitory for thirty persons and lastly, a kitchen and cooking
apparatus with sleeping room for cook, steward and crew and
necessary conveniences.

So much humanity crowded into such a compass was a trial
such as | had never before experienced . . . and | reflected
that | am to pass three nights and four days in it.

The most uncomfortable part of our navigation is caused
by the careless and unskillful steering of the boat in and
through the locks, which seem to be numberless. . . . The
boat scarcely escapes a heavy thump on entering every one of
them. She strikes and grazes agﬁnst their sides, and staggers
along like a stumbling nag.

36. Baker, Big Ditch, n.p.; Editorial Staff, "The Ohio and Erie Canal,"
p. 12; Wilcox, The Ohio Canals, pp. 23-24; "Cuyahoga Valley History for
Volunteer-In-Parks Tour Guides," pp. 9-10; "First Annual Report of the
Board of Public Works of Ohio," January 18, 1837, pp. 4-5; and Cleveland
Plain Dealer, May 22, 1932.

37. James and Margot Jackson, The Colorful Era of the Ohio Canal
(Akron, 1977), p
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As the railroad began to offer increasing competition to the state

canals, in the 1850s, authorities in Ohio began to study ways in which to
increase the speed and tonnage of the boats traversing the state's
waterways. In 1858 the Board of Public Works recommended that
steam-propelled boats replace the older boats driven by horses or mule
power. Basing their estimates on models of boats then in use on the Erie

Canal, projections were made that such boats would be capable of

increasing the speed and tripling the cargo tonnage of the older boats.38

The following year the Board of Public Works reported on
experiments with steam-propelled boats on the Ohio and Erie by a Captain
Duell of Peninsula. According to their report, Duell had constructed and
had

in active use the past season, on the line of the Public Works,
a steam canal propeller, designed for freight. The past
summer's experience with this boat, has demonstrated the fact,
that steam propellers can be so constructed as to draw but
three feet of water when i{oaded with a sixty ton cargo, and at
the same time be able to make a speed of three miles per hour,
at an expense of running of one-half the amount paid for
towing by the present method. The boat of Capt.. Duell,
being, as it is, the first to undertake the experiment of
substituting steam for horse power, has been found to be
defective in model, as well as in the style of wheel that would
be necessary to make it a perfect and complete success:
although it has, with these imperfections, been able to make
equally as great speed, with as large a load, and with one-half
the cost of running, as the horse power boats.

Furthermore, the board observed that:

The cost incurred in constructing the steam propeller, has
been found to be no greater than that of building and
equipping one of the canal boats now in use. Contracts have
been entered into at Cincinnati, by parties, to construct a
steam propeller of sixteen feet in {ength, and capable of towing
two canal boats, each carrying sixty tons, at the rate of three

38. "Twentieth Annual Report of the Board of Public Works of Ohio,"
December 1858, pp. 63-65. Short histories of earlier experiments with
steam-propelled boats appear in L. W. Richardson, "A Controlled
Experiment," Towpaths, XiI (No. 4, 1974), pp. 2-3, and F. W.
Trevorrow, "Steam Powered Canal Boats," ibid., pp. 3-5.
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miles per hour. The State, so long as she remains in possession
of her Public Works, is deeply interested in all enterprises of
this character which tend to increase the facility, and reduce
the cost of transporting property on the lines of her canals.
Should any considerable number of these steam propeliers be
introduced upon the canals the coming year, the Board would
feel themselves authorized to extend to them all the
encouragement within their power. The cost of cutting and
removing the grass from the canals the past year has amounted
to over- $8,000, which expense of the wheel, and to the extent
of the benefit thus derived, the Board would be willing to ma

an exception on the toll sheet in favor of the steam propeller.

D. Maintenance Operations: 1827-1913

-During the early summer of 1827 when the line between Cleveland
and Akron was nearing completion, the canal commissioners devised a plan
of organization for the personnel who would oversee the maintenance
needs of the waterway. The relatively simple organizational framework,
coupled with the assignment of certain responsibilities to various
personnel in the organization, served as a model throughout the operating
period of the canal. Available documentary records indicate that in June
and July Acting Commissioner Kelley contracted with five individuals,
most of whom had been canal contractors, to serve as superintendents of
repairs along the line. The contracts for the superintendents provided
that they would direct state maintenance crews in performing repairs on
the waterway as needed. The superintendents were to receive a monthly

salary of $26 in return for which they would provide the following
services:

to carefully watch and examine every part of said portion of
canal and the works appertaning [sic] thereto, to prevent if
possible any breaches in the bank or any other injury thereto,
and to repair as speedily as possible, any such breaches or
injuries as may unavoidably happen, in doing which he shall
employ the necessary labourers and implements and when not
employed, as above, he shall employ himself and labourers
under him in making such permanent improvements and works

39. "Twenty-First Annual Report of the Board of Public Works,"
December 1859, pp. 76-77. By the late nineteenth century electric canal
boats had been introduced on the Ohio canals, but most of the boats
appear to have operated on the Miami and Erie Canal. "Statement on
Canals. Compiled and Edited Under the Direction of the Board of Public
Works of Ohio, By Charles E. Perkins, Chief Engineer," March 3, 1902,
pp. 16-i7.
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on, or appertaning [sic] to said Canal as the Acting
Commissioner, or any Engineer who may have charge of said
portion of the Canal, or any part thereof my [sic] direct; in all
which acts, doings and things said party . . . shall conform to
such instructions as he may from time to time receive from said
Acting Commissioner or Engineer.

The said party . . . agrees to keep and render to the
Acting Commissioners, as frequently as once in three months,
(and oftener if required by him) an accurate account of all
payments and disbursements made by him in execution of the
above specified works and trust accompanied by proper receipts
and wvouchers in such form as said Acting Commissioner may
from time to time direct.

The five individuals who signed such contracts were:

John McCarthy, Sections Nos. 1-24, signed June 25, 1827
Francis S. Manter, no sections specified, signed June 25, 1827
John McWhiney, no sections specified, July 2, 1827

Theophilus Pherson, no sections specified, July 10, 1827

Bela Brockway, no sections specified, July 18, 1827.40

By January 1830, when the canal had been opened as far south as
the Licking Summit, a more elaborate organization had evoived to handle
the maintenance chores along the waterway. Upon the initiative of Acting
Commissioner Micajah T. Willlams, the canal commission had appointed
members of its engineering staff as "superintending engineers" of the line
then opened to traffic. Each engineer was given full responsibility for
maintenance and orderly navigation on his division of the line. As of
that month, there were three "superintending engineers" on the line:

Richard House -- Lake Erie to Massillon -- 67 miles
Levander Ransom -- Massillon to Caldersburgh -- 68 miles
Bryon Kilbourn -- Caldersburgh to Deep Cut -- 55 miles

40. "Contracts," Records of Board of Public Works of Ohio, Series 1231,
Ohio Historical Society, Columbus.
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Each of the men received an annual salary of $720, an annual subsistence

of $156, and an annual allowance of $52 for horsekeeping fees.41

Under the "superintending engineers" were "superintendents of
repairs," who directed the state crews which performed various
maintenance activities as required. The early activities of the

superintendents of repairs were described:

Superintendents, with a competent number of laborers and
the necessary tools, are employed and stationed on given
sections of the Canal, whose duty it is to prevent breaches
where indications of them are perceived and to repair those
which may occur. When not thus engaged, they are employed
in strengthening weak places in the banks, or raising those
which have become too low in consequence of the shrinkage and
settling of the -earth of which they are composed, and in
protecting such places as may be exposed to injury from the
effects of floods, or strong currents of water. This
arrangement, which is deemed necessary to insure prompt and
efficient aid in cases of emergency, and at the same time the
greatest economy in the accomplishment of both those objects,
renders it extremely difficult to separate the expenses of
ordinary repairs from those properly chargeable t& the account
of construction, or permanent improvements. .

In June 1832 the line north of Chillicothe was divided into four
districts, each having a resident engineer as superintendent and several
assistant engineers as aides. By this time the general duties of the
superintendents had become standardized to the point that repairs were

henceforth classified as "ordinary" and '"extraordinary." Whereas the

41. Scheiber, Ohio Canal Era, p. 76, and "Eight Annual Report of the
Board of Canal Commissioners," January 9, 1830, Kilbourn, Public

Documents, p. 385. Howe remained in this position for some thirty
years.

42. "Ninth Annual Report of the Board of Canal Commissioners,"
January 11, 1831, Kilbourn, Public Documents, p. 408. The
superintendent had boats at their personal dispoal to direct the work and
by the early 1850s they had under their supervision state boarding boats
on which the maintenance crews for their divisions were housed.
"Eleventh Annual Report of the Board of Public Works of Ohio," December
1847, pp. 7-10, and "Fifteenth Annual Report of the Board of Public
Works of Ohio," December 1851, p. 10.
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latter consisted of major renovation or reconstruction work, the former

included:

repairing breaches which occur after the canal shall have been
filled so long that the banks may be said to have acquired that
degree of solidity which results from their being saturated with
water, and_, weli settled; and after such defects as are only
discoverable from the filling of the canal with water, shall have
been disclosed and repaired.--The replacing or repairing of
lock gates, head gates and trunks of aqueducts which are
decayed, --the repairing of accidental injuries sustained by the
various structures on the canal from the careless management of
boats, or from other causes,--and the removal of bars of
deposites [sic] of earth in the canal, or other obstructions to
navigation.

As these repairs have  mostly been made by
superintendents of repairs, who, when not thus employed, are
engaged in the making of d'grprovements, and other works of a
permanent character. . . .

After the canal had been completed to Portsmouth in October 1832, the
maintenance organization was extended over the full length of the canal.
In their annual report issued in January 1834 the canal commissioners

congratulated themselves for establishing such a system:

It is in the power of the state or its agents to render the
transportation of goods by way of the canals and the lake,
expeditious and certain, as to time so far only as our canal is
concerned. Thus far it may be done by the use of due means
to prevent, as far as practicable, breaches or other
obstructions to navigation; and should they unavoidably occur,
to repair the one or remove the other in the shortest possible
time. It is believed that the system adopted for superintending
the canals and keeping them in good repair is as perfect as any
which has elsewhere Bfen devised, in regard both to its
efficiency and economy.

Over a period of years the classification of "ordinary repairs" came

to include numerous other maintenance activities. Such work included:

43. "Eleventh Annual Report of the Board of Canal Commissioners,"
January 22, 1833, pp. 30-31. Also see Kilbourn, Public Documents,
p. 452.

44. "Twelfth Annual Report of the Board of Canal Commissioners,"
January 13, 1834, p. 4.
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a. periodic renewal of wooden structures

b. periodic resheeting, regrouting, and repointing of masonry
structures

c. strengthening of canal embankments

d. building protection walls to secure exposed or weak points in

the canal embankments
e. mowing of "water grass" that grew in the prism

f. dredging and cleaning silted or debris-filled portions of the
' feeders and canal prism

g. cleaning of culverts
h. cutting of brush along the towpath and berm banks
i. filting and plugging of muskrat holes in the embankments

j- placing of new gates, paddles, quoins, and balance beams, heel
posts and snubbing posts in locks

k. periodic graveling of dams

Most of these '"ordinary repairs" were carried out during the winter
season, which generally extended from late November or mid-December to
mid-March or early April, depending on the weather, when ice formed on
the canal and stopped navigation. Often the canal would be drained for

an extended period in early spring to enable the maintenance crews to

carry out their wor‘k.45

45. Baker, Big Ditch, n.p.; "Seventh Annual Report of the Board of
Public Works of Ohio," December 1843, pp. 3-4; "Eleventh Annual Report
of Board of Public Works of Ohio," December 1847, pp. 4, 10; and
"Twentieth Annual Report of Board of Public Works of Ohio," December
1865, p. 12. During the winter months, ice-cutting operations were the

principal economic activity on the canal. Ice blocks were cut and stored
in ice houses such as those erected at Stumpy Basin. In the spring the
ice was shipped to Cleveland via the canal boats. Ice skating on the

frozen canal became a favorite winter recreational activity in the
Cuyahoga Valley. For more information on the subject of winter activities
on the canal, see Fred W. Bishop, "Winter at Stumpy Basin," and "Along
the Canal In Winter From Conservations with James Dillow Robinson,"
Towpaths, XVI (No. 1, 1978) n.p.
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During the early vyears of the canal, Acting Commissioners Kelley
and Williams performed a valuable service toward the maintenance of the
waterway by scrupulously evaluating applications for appointments to
canal posts. As of 1835 the operating canals required five superintending
engineers, fifteen division superintendents, and nUmer‘ous toll collectors,
locktenders, and common laborers, thus creating the possibility of a
machine based on personal, partisan, or political favors. Instead, the
acting commissioners set a precendent for professional competence by
resisting political pressures and attempting to fill the new bureaucracy
with capable men based on their personal reputation and work

. 46
experience.

The political controversies and rivalries between the Whigs and
Democrats in Ohio during the 1830s and 1840s, however, weakened the
administration and maintenance operations on the state canals. The
period of the 1830s witnessed the takeover of the state legislature by the
Jacksonian reform-oriented Democratic Party, and as a result the Board of
Public Works was established permanently in 1839 to replace the Board of
Canal Commissioners as the agency in charge of operating and maintaining
the canal. The successive reorganization and reforms between 1836-39
that led to the formation of the Board of Public Works had a serious
impact on the maintenance operations of the canal by the early 1840s, as
policies were implemented to reduce the size of the engineering staff and
lower the salaries of administrative, maintenance, and engineering
personnel. Although the new policies caused some experienced engineers
to leave the state or seek employment with the emerging private railroad
corporations in Ohio, they did not deter political hacks from applying for
vacant posts, and throughout the 1840s party patronage and the "spoils
system" increasingly became the touchstones in the selection of staff
personnel. Thus flagrant partisanship led to a demoralized engineering
corps, corrupt and incompetent administration, and inefficient maintenance

operations.

46. Scheiber, Ohio Canal Era, pp. 77, 165.
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Aithough the Board of Public Works passed through several
reorganizations, the various commissioners made few modifications in the
basic staff organizations, thus failing to adjust either their administrative
procedures or their hierarchical arrangements to new requirements.
Under the board, after the late 1830s, decentralization of responsibility
and failure to exercise checks prevailed in the supervision and
maintenance of the canals. Aithough the full board met occasionaily to
appoint collectors and other officials and to set canal tolls, there was no
inspection of financial accounts for maintenance work and little attention
given to systematic and periodic surveys of the canals, to determine the
long-range maintenance requirements to keep the canals operating at peak
efficiency. Consequently, many abuses occurred in the awarding of
repair contracts, which were not subject to competititve bidding, and

maintenance problems were often overlooked until they became critical.

Mounting public criticism of the Board of Public Works impelled the
state legislature to reassert its jurisdiction in certain areas of canal
administration. While some of the legislative interference had good effects
on exposing abuses or inefficiency in operational and personnel policies,
sometimes the interference caused difficulties. Examples of such problems
included the reduction of the size and salaries of the engineering staff in
charge of canal maintenance operations--policies which led to an exodus of

experienced engineers from state employment.

Beseiged with petitions for better maintenance of the public works
during the 1840s and 1850s, the legislature occasionally made special
appropriations for major reconstruction or renovation work. Such action
was often carried out with support from the board, because it was often

reluctant to undertake major repair projects requiring large expenditures

without prior legislative approval. For regular maintenance and light
repairs, however, the board relied upon its discretionary authority and
drew upon general canal funds. The costs of maintenance varied

considerably from year to year, influenced by weather conditions and the
occurrence of natural disasters. Ordinarily, a new canal would require

high maintenance for a few years, until the weaknesses were corrected
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and necessary minor alterations made. The record of the Ohio and Erie
conformed to that pattern: its combined maintenance and supervision
costs averaged $511 per mile annually during 1835-39, $349 during
1840-44, $322 during 1845-59, and $316 during 1850-55.%7

In 1856 the system of providing for ordinary repairs under the
direction of division superintendents was replaced by a new system in
which such services were contracted out to private firms under multi-year
agreements. The inauguration of this system by the state legisiature was
accompanied by a drastic reduction in the number of state personnel
assigned to oversee the maintenance of the canals. After the first year
of operation under this system, the Board of Public Works reported on
the dire consequences such a policy was having on the physical condition

of the waterways: -

So far, the contractors have generally met their
engagements with a reasonable degree of promptness. Whenever
their direct interest is at stake, due vigilance is usually
exercised, but it can not be denied that the experience of the
past year shows that the primary interest of the contractors is
to avoid the expenditure of money, except where such
expenditure will bring an immediate return, secure a tangible
advantage to them, or guard against an evident danger. In
case where these results are not secured, such as regulating a
uniform flow of water, removing obstructions from weirs or
gates, cutting and removing grass, and many other small
matters of every day occurrence, requiring the immediate and
prompt attention of the subordinates in charge, and the neglect
of which will not affect the subsequent safety of the canal, or
enhance the cost of its repair, there has too often been a want
of attention which, even in these apparently minor matters, is
necessary to insure free and unobstructed navigation. The
resuit has been well grounded complaints on the part of the
boatmen and occupants of water power. It may be said, these
difficulties could be easily prevented by a resort to that
provision of the contracts which authorizes the agents of the
State to employ persons to perform any labor which has been
neglected by the contractors. |If the agents of the State were
numerous, this might be done, but so long as one or two
persons only are charged with the care and superintendence of
from one hundred and fifty to two hundred miles of line, it is

47. 1bid., pp. 164-177.
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totally impossible. Under the old system, there was seldom
more than from twenty-five to forty miles of line under the care
of one superintendent, and although the want of a direct
interest on his part to prevent the expenditures of money in
repairs of this kind, was liable to lead to abuses, yet it
unqguestionably aided to secure a much more prompt attention to
them, and4g'n consequence to insure a more uniformly good

navigation.

Available records reveal little about the organization of the staff
assigned the task of maintaining the canals under the Board of Public
Works. The first complete list of the entire organization assigned to that
task to appear in an annual report of the board was that submitted for
the year 1858. In that year the Cleveland-to-Akron sector of the Ohio
and Erie was administered and maintained as part of Division No. 1 of the
state public works. Division No. 1 included both the northern divisions
of the Miami and Erie Canal, extending from Toledo to Defiance, and of
the Ohio and Erie Canal, covering the 207-mile distance from Cleveland to
Lockville, as well as the Western Réserve and Maumee Road. The
organizational list included the following personnel categories: resident
engineer, engineer to gauge surplus water, special superintendents,
superintendents of repairs (who supervised the actual maintenance
crews), lock tenders, inspectors, and weigh masters and deputies.

Those portions of the list that apply to the northern division of the Ohio
and Erie may be seen in Appendix P.49

In accordance with an act "to provide for leasing the Public Works of
the State," passed on May 8, 1861, the Public Works were transferred to
Kent Jarvis, William J. Jackson, Joseph Cooper, Thomas Brown, Arnold

Medbury, and Thomas Moore under a 10-year lease at an annual rent of

48. '"Eighteenth Annual Report of the Board of Public Works of Ohio,"
December 1856, p. 19.

49. "Twentieth Annual Report of the Board of Public Works of Ohio,"
December 1858, pp. 18-23.
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$20,075. Under the terms of the lease, which was later extended, the
lessees were to make repairs and maintain the canals as required by the
personnel of the Board of Public Works and to return the lines to the
state at the end of the lease in the same condition as they received them.
Most maintenance activities, however, except for those that were critical
to the ongoing operation of the waterway, fell into serious decline over

the next 17 year‘s.50

After the public works were returned to the state in 1878, the
legislature passed a law on May 15 redefining the powers of the Board of
Public Works and clarifying the duties of its employees in operating and
maintaining the canals. The law, which provided the organizational
framework for the maintenance and administration of the state canals until
their official closing in 1924, called for a board that would consist of
three members each of which would serve as the acting commissioner of
one division of the public works. Furthermore, the law provided that
each acting commissioner would have the following personnel under his

supervision:

A Chief Engineer appointed by the Governor, one
Assistant Engineer, Secretary and Cilerk, the pay of this force
together with the pay of the Board of Public Works and expense
for the care of the office amounting to about $10,500.00
annually.

Besides the above regularly employed force is as follows:
7 Superintendents of Repairs at $1,400 per annum each.

23 Collectors, 13 on the Ohio Canal and 10 on the Miami
and Erie Canal, at an average pay per year each of $418.27.

83 Locktenders, 29 on the Ohio and 54 on the M. & E.
Canal; average compensation per month each $16.06.

50. "Twenty-Third Annual Report of the Board of Public Works of Ohio,"

December 1861, pp. 3-4.
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http:10,500.00

17 Foremen of Repairs, 10 on the Ohio and 7 on the M. &
E. Canal, monthly pay $50.00.

6 Dredge Foremen, 3 on each canal, receiving from $50.00

to $83.00 per month depending on the character of the work.
During the summer, each foreman was allowed to employ four or five
common laborers at $1.50 per day. In addition, more laborers were hired
in cases of emergency, for early spring cleaning activities, and for

performing specialized tasks such as carpentry and stone masonr'y.51

During the last years of the canal's operation, the regular
maintenance crews, consisting of four to five men, lived on state-owned
boarding boats that accompanied the dredge boats assigned to various
sections of the canal. The families of the crew foremen often lived in the
stern cabin of the boats. Two such boats were generally on active duty
between March and October between Cleveland and Akron. The chief
duties of the crews, particularly in the early 1900s, were to cut the
grass along the canal towpath, dig muskrat holes out of the path, keep
the locks in repair, close leaks and breaches in the embankments, and

dredge silted or debris-filled portions of the water‘way.52

Research in the Records of the Board of Public Works of Ohio turned
up two contracts for the construction of state-owned boarding boats in

1887, and one contract for the construction of a state-owned dredge boat

51. "Statement on Canals. Compiled and Edited Under the Direction of
the Board of Public Works of Ohio, by Charles E. Perkins, Chief
Engineer, March 3, 1902," p. 28. That part of the act relating to
resident engineers was later repealed and one assistant engineer was
authorized.

52. The Cleveland Press, September 3, 1977; Robert L. Hunker, comp.,
The Cuyahoga Valley and the Ohio Canal (Hudson 1974), n.p.; and "On
the Ohio & Erie Canal in 1908 as told to Mrs. J. H. McNally of Parma,
Ohio, by Mrs. Carl Gundling of Parma," Towpaths, XI (No. 2, 1973),
pp. 16-18.
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in 1908. The contracts for the boarding boats were let to R. C. Soliday
of Baltimore, Ohio, on May 20, 1887, and to C. H. Payne of Akron on
May 27, 1887. The contract for the dredge boat was let to the Marion

Steam Shovel Company on May 9, ‘1908.53

Although lock tenders were not considered to be part of the formal
maintenance force on the canal, they served a vital function in the
operation of the waterway. Little documentation is available, however,
concerning their responsibilities, the conditions under which they were
hired, and the procedures they were to follow in operating the Ioc:ks.54
The only early document to deal with the responsibilities of the lock
tenders, and then in a cursory manner, was a law passed on
February 23, 1830, to provide for the regulation and operation of the
canal. The act contained five sections that prohibited certain actions by
the lock tenders, the violation of which would cost $10 per offense. The

five sections were:

Sec. 11. No person shall attempt to pass any float into
any lock, or out of any lock, until the main gates at the head
or foot of said lock, as the case may be, between which gates
such float shall be about to pass, shall first be entirely opened
into their respective recesses, nor until all paddle and culvert

gates of such lock shall be closed.

Sec. 12. Neither of the gain gates at the head or at the
foot of any lock shall be closed, or allowed to close of their
own accord, while either of the paddie or culvert gates at the

opposite end of said lock shall remain open.

53. The specifications for all three boats may be seen in Appendix Q.

54. There are scattered references throughout the annual reports of the
Board of Canal Commissioners and the Board of Public Works concerning
the acquisition of land and the construction of lock houses, but no
documentation is available that specifies where the land parcels were
located or what plans and specifications were used to build the
structures.
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Sec. 13. When any float shall pass out of any lock, the
main gates of such lock, through or between which such float
shall have passed out, shall be left entirely open, and
completely within their respective recesses; and all the paddle
and culvert gates of such lock shall be left closed: Provided,
however, That where the Acting Commissioner or
Superintendent having charge of that part of the Canal in
which such lock is situated, shall direct any paddle, culvert,
or other gate, to be left open for the purpose of passing water
through the same, such direction shall be compliied with and
obeyed by all lock keepers, masters of floats, boatmen, and all
other persons concerned in navigating such Canal.

Sec. 14. No boat or other float shall be permitted to pass
into any lock nor to strike against any part thereof, with such
force as to injure, or be liable to insure, any part of such
lock, or any gate or other work or devise appertaining thereto,
or designed to protect the same.

Sec. 15. No lock-gate, culvert-gate, or paddle-gate, shall

be closed, nor permitted to close itself with such violence, as

to injure, or be liable to injure the same,

It is apparent that lock tenders were not assigned to every lock
along the canal. In January 1829 the canal commissioners announced that
the construction of the "regulating wears" around the locks in 1827 and
the installation of piles at the head and foot of each lock in 1828 had
% |n 1858

and 1859, which are the only years for which lists of the lock tenders

enabled them to dispense with the employment of lock tenders.

could be located, salaried tenders were at the following locks between

Cleveland and Akron:

55. "An Act to regulate the Navigation and Collection of Tolls on the
Canals of this State," February 23, 1830, Kilbourn, Public Documents,
pp. 394-395.

56. "Seventh Annual Report of the Board of Canal Commissioners,"
January 6, 1829, Kilbourn, Public Documents, p. 326.
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1858
E. Truly --------a---- Cleveland locks =  ===---cceacean-
Terrance Harvey --- L L
James Lamb = -~------ Pinery feeder locks -------==-------
John McGrotty =--~---- Peninsula l0CKg=======m=mceoceacan-
Henry Monroe ---=----- Yellow Creek " ==-e-emmemcccmcaaan-
D. Allen ====-==-=c---- Akron L
J. B. Dreshell ~---~--- " L
R. McGinn ~ ======-- " U e eccecccmma
Wm. Merritt  ---~-~-- " L
1859
T. Harvey e e Cleveland locks
James Lamb e e e Pinery feeder lock
John McGotty . . . . . Peninsula "
Henry Monroe . . . . . Yellow Creek "
Robert McGinn . . . . . Akron "
Daniel Allen e e e " "
J. R. Dreskill . . . . . n n
John McGinn e e e u n

The number of lock tenders was further reduced in 1860 when the
state legislature passed a law providing for the appointment of tenders
only "at bulkheads or feeder locks." Commenting on this law, the Board
of Public Works described the immediate and long-range effects on the

northern division of the Ohio and Erie:

57. "Twentieth Annual Report of the Board of Public Works of Ohio,"
December 1858, p. 22, and "Twenty-First Annual Report of the Board of
Public Works of Ohio," December 1859, p. 25.
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On the passage of this law, each and every lock-tender
was promptly discharged on this division, except those
authorized to be appointed by this act, and no one has been
employed to discharge the duty of lock-tender and paid for
such services under any other name. '

The economical policy which governed the Legislature in
the passage of this law, was a mistaken one; no engineer,
superintendent, or other person connected with the canals of
this State for any length of time can be found who, under any
circumstances, could possibly justify it.

A person in charge of each lock is indispensably necessary
for the hasty and prompt passage of boats, and for the safety
of the locks and gates. Far more damage will yearly be done to
the locks on the line of the canals by reckless and careless
boatmen than the expense attending the employment of suitable
persons to take charge of the locks; to say nothing of the
damages resulting to owners of boats by detention, and the
carelessness of leaving wickets open, thereby drawing off the
level above, and not unfrequently so reducing the water as to
Erl‘leveré% the passage of boats, until the level can again be
illed.

E. Major Repair/Reconstruction Operations and New Construction:
1833-1975

During the operating period of the Ohio and Erie Canal, a number of

major repair/reconstruction operations were required to maintain the
waterway as a viable and functioning navigable artery. Damage from
floods and severe weather, deterioration from heavy use of the canal, and
the decay of some original weather, that had been built defectively all
played a role in making such major operations necessary. At the same
time, new engineering technology and theories led to the building of new
structures along the line to solve operational difficulties and to make the
canal function more efficiently. The purpose of this section is to
summarize the major repair and new construction on the canal between

Cleveland and Akron during the operating period.

58. "Twenty-Second Annual Report of the Board of Public Works of
Ohio," December 1860, pp. 8-9.
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1. Renewal of Wooden Structures--1834-35

Expenditures for repairs in 1835 were the highest to date in the
operating history of the canal. While the cause of this cost increase was
partially attributed to the rising price of labor, a significant part of the
expenditures was the result of necessary repairs to the numerous
deteriorating wooden structures built along the line, especially those
between Cleveland and Akron. In 1836 the commissioners discussed this

problem in light of their experiences with wooden structures:

The experience of the last two years has shown that
aqueducts, lock gates, water gauges or tumbles, head and
waste gates, and towing path bridges, composed of timber, will
require entire renewal or extensive repairs in periods of from
six to nine years; and yet, to a considerable extent, the evil
cannot be remedied.

In some cases stone aqueducts may take the place of those
of timber, and in all cases where wooden tumbels have been
built, others of stone may be substitued.

By the increased facilities afforded by Canal transportation
for procuring suitable stone at many points along both Canals,
it will be much less expensive to erect stone structures in the
place of those of wood, than it would have been when these
advantages did not exist.

Although the cost of stone structures would considerably

increase the annual expenditures on the Canals for a time, yet
the perpetual expense of repairing wooden structures, and the
frequent interruptions to navigation during that part of the
business season when serious evils must necessarily ensue,
indicate in strong terms, it is believed, the propriety of
substituting stone in the place of wood structures; as it shall
become necessary to rebuild them whenever it shall be
considered practicable, after exercising a proper discretion in
regard to cost and the revenues of the Canal.

Recognizing that the factors of cost and the availability of stone
would require that some wooden aqueducts be rebuilt with timber, the
commissioners determined that such structures be reconstructed in a more
durable manner, based on models then in construction on the Miami and
Erie Canal. The plans for the aqueducts, which presumably would
henceforth be used on the Ohio and Erie, provided that the principal
bearing timbers and side frames within the trunk be entirely covered with

water to make them more secure against premature decay. The cross
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beams were to be suspended under the floor so that either of them could
easily be removed and replaced without interference to the other parts of
the tr‘unk.59

2. Protection Walls and Embankment Walls Along the Cuyahoga
River--1836-38

The protection walls and embankments along those sections of

the Ohio and Erie Canal that were close to the Cuyahoga River were
subject to continued washing and uhdermining by the action Qf the
rushing river water. To make those sections of the canal more secure,
additional crib work, protection walls, and embankments were built along
the river during the years 1836-38 at a cost in excess of S};ZO,OOO.60

3. Tinkers Creek Agueduct Rebuilt--1837

in 1837 the Tinkers Creek Aqueduct was rebuilt, presumably on
a plan similar to that discussed by the commissioners in I836.61

4, Lock Protection--1840-4i

Numerous locks between Cleveland and Dover were protected by
a cribwork, placed at the head and in some instances at both the head
and the foot, formed of hewn timber and filled with stone or gravel. The
purpose of the cribwork was to protect the wing walls of the locks from
injury by approaching boats.62

59. '"Fourteenth Annual Report of the Board of Canal Commissioners,"
January 2, 1836, pp. 6-7.

60. "Fifteenth Annual Report of the Board of Canal Commissioners,"
January 17, 1839, pp. 4-6; "First Annual Report of Board of Public Works
of Ohio," December 1836, p. 5; and "Second Annual Report of Board of
Public Works of Ohio," December 1837, p. 5. :

6l. "Second Annual Report of the Board of Public Works of Ohio,"
December 1837, p. 5.

62. "Fourth Annual Report of the Board of Public Works of Ohio,"
December 1840, pp. 4-5, and "Fifth Annual Report of the Board of Public
Works of Ohio," December 1841, p. 5.
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5. First Major Renovation Effort--1841-42

During 1841-42 a major renovation effort was undertaken to
enable the canal to function efficiently. Some of the principal projects

that were carried out in 184l on the Cleveland-to-Akron sector were:

a. Rebuilding of piers and other repairs to Tinkers Creek
Aqueduct

b. Repairs to secure Cuyahoga River feeder dams

C. Repairs to locks and lock gates

d. Repairs to guard gates and culverts

e. Increase height and width of canal embankments

f. Removal of bars and deposits from canal prism and feeders

The renovation effort continued during the winter and spring of
1841-42. The canal was given a thorough cleaning out by removing bars
and deposits from the canal prism where it had not been done previously
or recently, thus enabling the barges to carry maximum cargoes weighing
more than 60 tons compared to previous averages of 30-40 tons. Other
projects included additions to the height and width of embankments,
extensions and repairs to culverts, protective walling where the canal was
exposed to the action of the river, repairs to locks and lock gates, and

the construction of new gates.63

6. Flood Repairs--1843-44

A succession of floods along the Cuyahoga River and its

tributaries in June 1843 caused considerable damage to the
Cleveland-to-Akron sector of the line. The rain was so heavy and rapid
that the culverts could not handle all the water in the streams passing
under the canal. As a result, the streams flowed across the canal,
sweeping away both banks in many places. The Cuyahoga River also rose
over the canal embankments and overflowed portions of the canal,

63. "Fifth Annual Report of the Board of Public Works of Ohio,"
December 1841, p. 5, and "Sixth Annual Report of the Board of Public
Works of Ohio," December 1842, pp. 5-6. The specifications for the lock
repair work may be seen in Appendix R.
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resulting in nearly one-half of the line between Cleveland and Akron
being under water. Sand from the hills and high embankments in the
vicinity of Cleveland were swept into the canal and in many places the
prism was filled entirely. The canal was closed while the prism was
cleaned out and the canal banks restored. Later in the summer, several
waste gates and culverts were constructed to facilitiate the draining of
the water from the canal in places where bars and deposits required

frequent removal.

During 1844 more extensive repair operations were undertéken to
renovate the line of the canal between Cleveland and Boston that had
been damaged most seriously by the great flood during the previous
summer. Numerous deposits were removed from the prism and other
improvements were made to insure a depth of four feet throughout that
portion of the line. The tops and slopes of the canal embankments were
repaired, drains and drain ditches reopened, protective measures at
exposed points taken, and a waste weirs, locks, and lock gates renewed.
The feeders in the Cuyahoga Valley were improved, head gates and
embankments repaired, and drain culverts inserted through the canal
banks to facilitate draining the waterway when making future repairs at

various points along the line.64

7. Reconstruction of Peninsula Aqueduct--1843-44

The Peninsula Aqueduct had deteriorated to the point that it
was considered a serious risk. Thus, it was rebuilt in I843-44.65

8. Construction of New Tinkers Creek Aqueduct--1844-45

The Tinkers Creek Aqueduct, as originally constructed, had
proven to be '"deficient in water-way for the creek during floods," and at
various times the water from the creek had broken over the aqueduct's

embankments, causing damage to the canal. Moreover, the wood and

64. "Seventh Annual Report of the Board of Public Works of Ohio,"
December 1843, pp. 3-5, and "Eighth Annua!l Report of the Board of
Public Works of Ohio," December 1844, pp. 8-9.

65. Ibid., pp. 3-5.
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stone structure had become so dilapidated as to require reconstruction.
A contract was let during the summer of 1844 to build a new aqueduct
several chains to the north of the old structure, because the new location
provided "a better direction" for the passage of the creek. The new
aqueduct, which was completed in the spring of 1845, was designed to
provide a "sufficient water-way" and thus prevent its overflow in the

future by placing the timber foundation four feet lower than the former

structure. 66

g. Construction of Yellow Creek Culvert--1844

At Yellow Creek the canal originally crossed the stream by
means of an embankment extending across the valley. Flood water was
passed around the embankment by a timber dam and waste weir. Their
economical method of construction served the canal well for about a
decade, but by the early 1840s the bed of Yellow Creek became so filled
with mud and sand deposits, brought down by floods, that navigation was
frequently held up and extensive removal operations were necessary.
During 1844 the difficulty was remedied by the construction of a cutstone
culvert having a chord of 20 feet for the passage of the creek under the
canal. A short feeder from Yellow Creek was also built to supply the

canal with water‘.67

10. Introduction of Cast-iron Arched ,Culverts_--l846

The commissioners announced in January 1847 that a successful
attempt had been made the previous year to substitute cast-iron arches in
culverts whose stone arches had deter'ior'atedf. ‘Such a procedure was
cheaper than reconstructing the culvert with stone and avoided the
necessity of opening. the banks of the canal during repairs. The
cast-iron arch, combined with stone, would result in a more durable
structure.

66. "Eighth Annual Report of the Board of Public Works of Ohio,"
December 1844, pp. 8-9, and "Ninth Annual Report of the Board of Public
Works of Ohio," December 1845, p. 5.

67. YEighth Annual Report of the Board of Public Works of Ohio,"
December 1844, pp. 8-9.
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I‘ One of the first culverts to be built according to this plan was
a new culvert at Cleveland. It carried off the drainage and wash from a
hill behind the canal, from which large quantities of sand were frequently
deposited in the prism during heavy rains. The new culvert was

designed to carry the deposit directly into the Cuyahoga River'.68

11. Problem of Grass in Canal Prism--1851-53

In 1851 problems arising from the growth of grass became a

major concern of the Board of Public Works. According to the Board's

annual report issued in December 185|, the problem was described:

The obstruction to navigation from the growth of grass in
the levels has been greater this year than at any former
period. In some instances the growth was so vigorous and
rank, that it was a most serious obstruction to the regular flow
of the water. Boatmen were subject to great inconvenience
from it, requiring, as they did, from this cause alone,
additional power to move their boats, and compelied, as they
were, to occupy from one-fifth to one-sixth more time to make
their trips. The canal was also in danger, the obstruction to

' the flow of the water having the effect to reduce the water at
the foot of a level from six to ten inches below the true line,
while, at the head of the same level, the water would be as
much above the true line, thus endangering the safety of the
banks.

The steady annual increase in the quantity of grass which
appears in the levels of the Ohio Canal is well calculated to
cause solicitude in the minds of those in whose charge this
canal is placed. All reasonable efforts have been made to
relieve the navigation from this evil, but without any
satisfactory result. In many instances last season, the
Superintendents cut the grass three different times, and it was
generally cut twice; but in a few days it would appear again,
and was stronger and thicker each successive growth. The
hydraulic power was also injuriously affected by the grass, and
the item of superintendence and repairs increased, the
operation of cutting the grass and removing it from the levels
being a very expensive one.

The growth of grass in the canal prism was again a major factor in
impeding the flow of water in the canal between Cleveland and Roscoe in

I‘ 68. "Tenth Annual Report of the Board of Public Works of Ohio,"
December 1846, p. 8.
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i852. To insure that navigation could continue, the grass was cut and
removed from the canal three times during the boating season. It was

the expressed desire of the board that a remedy could be devised to
eliminate that expensive problem.

By 1853 the problem of "water grass" had become even more serious.
The board described the problem:

The grass, of which so much has been said in former
reports of the Board, has caused much trouble, and increased
expense during the past year. It has grown to be so serious
an obstruction to the free passage of the water as to overflow
the banks, impede the passage of boats, and greatly reduce the
value of the water power furnished by the canal. It has been
cut and drawn out, on some portions of the line, six times
during the past season, and even when the roots have been
entirely removed, by excavating the bottom of the canal, in the
Spring, the grass has appeared again before the close of
navigation. We may deem it advisable to employ a Dredging
Machine, more effectually to remove this and other obstructions
from the channels of the canals.

The growth of "water grass" again became a serious problem in 1859
and continued to be a major hindrance to canal navigation in the later

years of the canal's operation.s9

12. Feeder Dams and Peninsula Aqueduct Rebuilt and
Repaired--1857-58
Floods during the winter of 1856-57 took a devastating toll on

the deteriorating feeder dam complexes between Cleveland and Akr'on, as

well as the already-crumbling Peninsula Aqueduct. The Peninsula and
Pinery feeder dams, which had been in a state of decay before the
floods, were repaired in 1857. As part of the work, the west half of the

Pinery feeder dam was rebuilt. Contracts were let in August (857 for

69. YFifteenth Annual Report of the Board of Public Works of Ohio,"
December 185!, pp. 7-8; "Sixteenth Annual Report of the Board of Public
Works of Ohio," December 1852, p. 6; "Seventeenth Annual Report of the
Board of Public Works of Ohio," December 1853, p. 7; "Twenty-First
Annual Report of the Board of Public Works of Ohio," December 1859,

p. 16; and "Forty-Fifth Annual Report of the Board of Public Works of
Ohio," December 1883, pp. 30, 39.
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rebuilding the Yellow Creek and Little Cuyahoga feeder dams. The latter
dam was reconstructed with stone to provide for a more secure dam, and
the work was completed in early 1858 at a cost of some $2,700. The work
on the Yellow Creek feeder dam that had been contracted to D. S.
Alexander was abandoned in 1858 because it was determined that the
amount of water that Yellow Creek could supply to the canal in dry
seasons, which was the only time that that source would be required, was

insufficient to justify the expense of reconstruction.70

13. Protective Measure Against Encroachment of Cuyahoga' River
on Canal Embankments--1858-59
The high water levels of the Cuyahoga River in |858 seriously

undermined the embankments of the canal at many points between
Cleveland and Lock No. 35. Hence an appropriation of $3,000 was
requested to use approximately 600 piles, which averaged a length of 30
feet, and 1,400 perches of protection stone on that part of the line "to
prevent the more exposed portions of the canal" from "being entirely
swept away." The appropriation was not granted in 1859 and the Board
reported in December that:

Each year the inroad made upon the embankments by the
river, is more noticeable, and the expense for this improvement
must be soon met, or the embankments along the stream will be
swept away. The experiment has been tried of driving piles at
the base of the embankment, and filling the space between them
and the bank with brush and stone, which has proved entirely
successful. . . .71

14. New Lock Gates with Enlarged Paddle Gates--1859
During 1858-59 the Board of Public Works determined to install
new lock gates with enlarged paddies along the length of the Ohio and

70. "Nineteenth Annual Report of the Board of Public Works of Ohio,"
December 1857, pp. 10-lI; "Twentieth Annual Report of the Board of
Public Works of Ohio," December 1858, pp. 13-15; and Articles of
Agreement, Board of Public Works of Ohio and D. S. Alexander,
August 13, 1857, "Contracts," Records of the Board of Public Works of
Ohio, Series 1231, Ohio Historical Society, Columbus.

71.  "Twentieth Annual Report of the Board of Public Works of Ohio,"

December 1858, pp. 12-13, and "Twenty-First Annual Report of the Board
of Public Works of Ohio," December 1859, p. i4.
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Erie Canal. The rationale for the new paddle gates, which were to be ‘I

installed first on the northern portion of the canal, was given:

The original number and capacity of the paddle-gates along
this canal have been found to be entirely inadequate to pass,
with that degree of facility, the boats navigating the canal. It
has now become apparent that the number and size must be
increased, in order to keep pace with the improvements and
facilities in the transportation of property that are offered by
other competing channels. The original size of the gates was
two feet square, and the number in each lock was four. The
size now adopted, and which will hereafter be used on this
line, is two and a half feet square, and eight in number. Was
this improvement extended the entire length of the Ohio Canal,
it would materially reduce the cost to the producer of
forwarding his surplus produce to market, and be a gain of two
days to each canal boat making the round trip from Cleveland.
This would incur an expense to the State, in ailé;ﬁtion to the old
plan, of about forty-five dollars for each lock.

During 1859 thirty-two new lock gates were built and placed in the
locks between Cleveland and Peninsula at an expense of $3,200, and

twenty-six between Peninsula and New Portage at a cost of $3,500. The
annual report of the Board of Public Works issued in December went on to

elaborate about the new gates:

In the original construction of this canal each lock had
four paddle gates, one to each gate two feet square.
Experience has demonstrated the fact, that not only the size
but the number of these paddles were too small, and
consequently occupying too much time in lockage, (especially
so, as many of the structures are now more than thirty years
old) and do not admit of meeting successfully the competition of
the Railroads for the freight.

With these facts presenting themselves, as they did with
so much force to those in charge of this division, the number
and size of paddies in each lock, which has received new gates
during the past year, have been increased from four to eight in
number, and from two to two and a half feet square in size,
thereby increasing the capacity to discharge the water in
lockage three hundred per cent, adding to the cost of each lock
forty-five dollars. Should this improvement go on until the
increased size paddle has taken the -place of the original and
smaller size, it would be a gain to the boats navigating the
Ohio Canal, from Cleveland to Portsmouth, of two days on the
round trip.

72. "Twentieth Annual Report of the Board of Public Works of Ohio,"
December 1858, p. 13.
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All told, 164 lock gates had been rebuilt according to the new plan

for the canal between Cleveland and Lockville at a cost of 21;3,700.73

15. Construction of Furnace Run Am.leduct;--l858-60
In July 1858 a twenty-foot section of the cut stone Furnace Run
Culvert collapsed and was "temporarily repaired" to provide for
continuing navigation that season. Additional repairs were made during
the winter and spring of 1858-59 but the culvert continued to pose serious
difficulties to the force maintaining the canal. iIn their annual report
issued in December 1859, the Board of Public Works stated: |

The Furnace Run Culvert, has, by constant watchfulness,
together with temporary repairs, been made to sustain
navigation during the past season. The culvert, as originally
located and constructed, was of necessity placed much below
the surface of the ground. The rapid and increasing quantity
of water passing down this stream over a gravel and sandy
soil, has been for many years making deposits in the culvert
and the channel below, until the obstruction is so great as to
make the culvert entirely inadequate to pass the wvolume of
water coming down the stream during the freshets of the fall
and spring. During the past season, the water raised to a
height upon the berm or upper end of the culvert, so as to
pass over the embankment into the canal, submerging a large
number of acres of cultivated lands, and materially damaging
the growing crops in the vicinity of the canal. This difficulty
can only be obviated by removing the old structure and
substituting a forty foot span aqueduct, which will require an
appropriation of $3,000.

The following vyear, in December (860, the Board of Public Works

reported on the construction of the new Furnace Run Aqueduct, which
had been completed earlier that year to replace the former culvert. The

report contained the following data on the new structure:

Among the new structures on . . . the canal, particular
attention is called to a wrought iron aqueduct built during the
last winter, on Mosley's patent, across Furance Run, ten miles

north of Akron. In the construction of the canal at this point,
an expensive cut stone culvert was put in to carry the stream
under the canal. The culvert was necessarily so low that it

73. "Twenty-First Annual Report of the Board of Public Works of Ohio,"
December 1859, pp. 14-16.
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failed to answer the purpose. At almost every freshet, either
the culvert or some portion of the canal was damaged by the
accumulation of water above the head of the culvert, owing to
its incapacity to pass freely the water in the creek. The
culvert having failed entirely, it was thought advisable to
substitute in its place an aqueduct which would furnish at all
times sufficient water for the stream. The commissioner in
charge entered into a contract with Moseley & Co., of
Cincinnati, to put up one of these patent wrought iron
aqueducts of forty feet span, with twenty-one feet water way,
four feet in depth, to be placed upon stone abutments,
furnished by the State. The aqueduct was completed in April
last, at an expense of twenty-five hundred and twenty-three
dollars and sixty-one cents. It is believed to be the most
perfect and the best adapted to the purpose of any thing vyet
resorted to. In point of economy and durability it presents
advantages which highly commend it to the consideration of
those in charge of the public works. The aqueduct rests upon
abutments and towers of heavy stone masonry, and is as
durable as stone and iron can make it. There was used in the
abutments over two hundred and fifty perches of masonry, of a
superijor quality, which cost, together with removing the old
culvert and other labor required in the ﬂor‘k, about two
thousand dollars, exclusive of the iron trunk.

16. Tinkers Creek Aqueduct Rebuilt--1863

The trunk of Tinkers Creek Aqueduct, consisting of two spans
of 42 feet each in the clear, was rebuilt in 1863. A few timber pieces
that were found to be sound were feft in the trunk. During the
reconstruction the old and unsafe braces were not removed, but new ones

were inserted to provide sufficient support for the whole weight of the
75
trunk.

17. Repairs to Peninsula Aqueduct--1864

It was reported in December 1863 that the Peninsula Aqueduct
needed repairs. As early as 1857 the north abutment wall had begun to

74. "Twenty-First Annual Report of the Board of Public Works of Ohio,"
December 1859, pp. 16-17; "TwentySecond Annual Report of the Board of
Public Works of Ohio," December 1860, pp. 7-8; Articles of Agreement,
Board of Public Works of Ohio and Mosely & Co., December 13, 1858,

"Contracts," Records of the Board of Public Works of Ohio, Series, 123l,
Ohio Historical Society, Columbus.

75. "Twenty-Fifth Annual Report of the Board of Public Works of Ohio,"
December 1863, p. Il.
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crumble because of the defective quality of the stone and the poor

workmanship of the original construction. Its condition was described:

The trunk of the aqueduct will need replanking before
long, and the masonry is also getting out of order--the west
wing of the north abutment pretty seriously so. The east wing
of the south abutment is not so bad, yet it will also soon need
considerable repairs. The water-way for the river under this
aqueduct is not, and never was, of sufficient capacity, and it
is necessary to be careful to keep it free from all lodgments of
drift, &c., to prevent the canal bank to the northward being
cut through by the river at times of high water.

Some of the required repairs, such as on the east wing of the south
abutment, were carried out in 1864, but the aqueduct still needed further
attention. The west wing wall of the north abutment needed to be rebuilt

and additional planking was neces,sar‘y.76

18. Reconstruction of Furnace Run Agqueduct--1866

During 1866 a series of heavy rains caused flooding along the
length of the Ohio and Erie. There were numerous breaches in the canal
banks and navigation was often suspended by the formation of sand bars
in the canal prism. On April | a flood swept down Furnace Run, razing
the north abutment of the cast iron aqueduct down to its foundation.
Because of the difficulty in building a new solid foundation on which to
erect the abutment, several rows of heavy piling were driven to provide a
stable base on which to build. Navigation was suspended for 20 days

while the work was underway.77

19. Repairs Necessitated by Ice Freshet--1868

During the winter of 1867-68 a thick layer of ice formed on the
Cuyahoga River. When the heavy ice broke up in early spring, it was

accompanied by an unprecedented rise of water in the river. The heavy

76. "Twenty-Fifth Annual Report of the Board of Public Works of Ohio,"
December 1863, pp. 11-12, and "Twenty-Sixth Annual Report of the Board
of Public Works of Ohio," December 1864, pp. i3-14.

77. "Twenty-Eighth Annual Report of the Board of Public Works of
Ohio," December 1866, pp. 4-5, I5.
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flow raked the bed of the river "like a seine, carrying with it every
movable object in its onward way." The Pinery and Peninsula feeder
dams, as well as large sections of the protective canal embankments along
the river, were damaged. Numerous breaks and bars occurred between
Cleveland and Akron, and extensive portions of the towpath were
inundated. The canal was repaired to the point that navigation was

opened by April 20.78

20. New Change Bridge at Peninsula, and Additional Piling Along
Cuyahoga River--1869
In 1869 a new change bridge was built at Peninsula and some
300 to 400 piles were driven along the east bank of the Cuyahoga River
near the foot of the towpath bank to protect it from the encroachment of

the r‘iver.79

21. Reconstruction of Superstructure of Tinkers Creek
Aqueduct--1870

The superstructure of  Tinkers Creek Aqueduct was
80

reconstructed in 1870.

22. Reconstruction of Peninsula Aqueduct--1872

The Peninsula Aqueduct was rebuilt in I872.8|

23. Lock Repairs -- 1872
During 1872 many locks in the Cuyahoga Valley received new

sheeting and were regrouted and repointed. A new wing wall and one

pair of gates were built at Lock No. 29.82

78. "Thirtieth Annual Report of the Board of Public Works of Ohio,"
December 1868, p. Ii.

79. "Thirty-First Annual Report of the Board of Public Works of Ohio,"
December 1869, p. 10.

80. "Thirty-Second Annual Report of the Board of Public Works of
Ohio," December 1870, p. Il.

8l. "Thirty-Fourth Annual Report cf the Board of Public Works of Ohio,"
December 1872, p. 5.

82. Ibid., p. I2.
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24. lce Freshet Damage to Peninsula Feeder Dam--1873

An ice freshet in the spring of 1873 carried out 70 feet of the
Peninsula Feeder Dam, but the damage was repaired quickly by

. 83
maintenance forces.

25. New Towpath Bridge Built at Peninsula and North End of

Peninsula

Feeder Dam Rebuilt--1874

In 1874 a new towpath bridge was built at Peninsula. That
same year 100 feet of the north portion of the Peninsula Feeder Dam was

taken out and r‘ebuilt.84

26. Pinery Feeder Dam Rebuilt--1875
In 1875 about one-half of the Pinery Feeder Dam was rebuilt.

The slope of the dam was resheeted and a stone abutment on one side of

the dam was also r‘econstructed.85

27. Realignment of Lock Masonry Above Water Line--1876-77

As early as 1864 it was reported that the masonry in many of
the locks was deteriorating. According to the Board of Public Works, the

wing walls, the upper courses of stone on the chamber
walls, and the cribbing are very imperfect; and many of the
wing and chamber walls have been forced by the pressure of
the banlég from their former erect position and are inclining
inwards.

However, the records appear to indicate that little was done to
remedy this problem until 1876 and 1877. During the spring repairs in

those years, work crews set back the two top courses of masonry above

83. "Thirty-Fifth Annual Report of the Board of Public Works of Ohio,"
December 1873, p. il.

84. "Thirty-Sixth Annual Report of the Board of Public Works of Ohio,"
December 1874, pp. 16-17.

85. "Thirty-Seventh Annual Report of the Board of Public Works of
Ohio," December 1875, p. 19.

86. "Twenty-Sixth Annual Report of the Board of Public Works of Ohio,"
December 1864, pp. 12-13.
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the water line in the chambers and wing-walls of the locks on the division
between Cleveland and Hebron. Such action was required because most
of the locks were constructed "without any frost-batter," thus allowing
frost action to cause the lock chambers to become more contracted each

year.

28. Reconstruction of Pinery Feeder and Furnace Run
Aqueduct--1877

During 1877 the Pinery Feeder, including the large sluice and

wasteway, and the Furance Run Aqueduct were rebuilt. Boat navigation

was closed at the latter site during the reconstruction effor‘t.88

29. Construction of New Culvert Below Lock No. 39--1879

A small culvert was constructed below Lock No. 39 during

1879. 89

30. Reconstruction of Lock No. 29--1880-82

During the winter of 1880-8| stone, cement, and timber were

brought to the site of Lock No. 29 at Peninsula for the purpose of
reconstructing the tock. The stone was provided under the terms of a
contract let to the Peninsula Stone Company. The reconstruction,
however, was postponed for a year because of the severe winter weather
and the fact that the lock's condition was not bad enough to justify the

suspension of navigation during the summer.go

Between January | and April I, 1882, Lock No. 29 was reconstructed
at a cost of $i3,385.07. In December the Board of Public Works
commented on the cost and quality of the work:

87. "Thirty-Eighth Annual Report of the Board of Public Works of Ohio,"
December 1876, p. 18. Later in 188l, the two upper courses of Locks Nos.
32-33 were taken down and rebuilt in a similiar manner.

88. "Thirty-Ninth Annual Report of the Board of Public Works of Ohio,"
December 1877, p. 22.

89. '"Fortieth Annual Report of the Board of Public Works of Ohio,"
December 1878, p. 37.

90. Ibid., pp. 17, 39.
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http:13,385.07

R Considering that the locks cost, when the canal was
built, about $7,000 each, with prices of labor not over
one-third what they are now . . . we believe the State to be
well served in getting this work done for less than $13,500.

There has been paid out since the beginning of work in
1880, on account of this new lock and for tearing out the old

one:

Stone and cutting by contract $5,689.00
Labor and teams 5,558.61
Lumber and hardware 735.77
Sand and cement 799.15
Storage and freight 367.69
Miscellaneous items 72.95
Derricks, coal, etc. 161.90
TOTAL $13,385.07. .

It is universally acknowledged to be one of the finest
structures on the9l1>ublic Works. The stone are very large and
carefully selected.

31. Furnace Run Aqueduct Repaired, Protective Stone At Locks

Nos. 26 and 39, New Towpath Bridge at Pinery Feeder, and
New Cribs at Locks Nos. 30, 33-34--1882

During 1882 a series of repair projects were carried out on the

canal structures in the Cuyahoga Valley. The trunk of the Furnace Run
Aqueduct was repaired. It was reported that the substantial character
of the iron structure after 20 years' use demonstrated that if the state
intended to maintain its works with true economy it must provide for iron
aqueducts. About |50 yards of protective stone were put into the
breakwater north of Lock No. 39, and 60 yards of stone left over from
the reconstruction of Lock No. 29 were put in ne