

















































































































































































































































































































































































































































































































































































	Structure Bookmarks
	historic structure report 
	august 1984 
	NATIONAL RECREATION AREA / OHIO 
	le 
	I 
	I 
	~ 
	I I 
	I 
	I I 
	f' 
	I I 
	I I 
	I I 
	.. 
	I 
	1· 
	HISTORIC STRUCTURE REPORT 
	OH 10 AND ERIE CANAL CUYAHOGA VALLEY NATIONAL RECREATION AREA Ohio 
	by 
	Harlan Unrau and Nick Scrattish, Ph D Branch of Historic Preservation Midwest/Rocky Mountain Team 
	with the research assistance of 
	Ms. Llyn Conrad Ohio Historical Society 
	U.S. Department of the Interior / National Park Service 
	Figure
	el I I I I I I I 
	.. 
	I I I I I I 
	el 
	le 
	I I I I I I I 
	.. 
	I I I I I I 
	TABLE OF CONTENTS 
	Acknowledgments vii Graphics . viii 
	Chapter 
	A. 
	B. 
	C. 
	Chapter 
	A. B. 
	A. B. 
	C. 
	One: 
	One: 
	One: 
	Impact and Origins of the Ohio and 
	Erie Canal 

	Commercial 
	Commercial 
	Activity in Northeastern Ohio 
	1 

	I. 
	I. 
	Conditions 
	Before the Canal 
	1 

	2. 
	2. 
	New 
	Conditions Attributable to the Canal 
	1 

	3. 
	3. 
	Early Recognition of the Need for 
	Improved Waterways 
	5 

	Antecedents: 
	Antecedents: 
	Canal 
	Building in the East 
	5 

	Early Movement for 
	Early Movement for 
	a 
	Canal 
	System in Ohio 
	11 

	1. 
	1. 
	Worthington 
	Administration 
	11 

	2. 
	2. 
	Brown Administration 
	12 

	Two: 
	Two: 
	The Ohio Canal 
	Surveys: 
	1822-25 

	Introduction 
	Introduction 
	16 

	Ohio Canal 
	Ohio Canal 
	Surveys: 
	1822-25 
	. 
	16 

	Passage of the 
	Passage of the 
	11 1825 Canal 
	Bill, 11 
	February 4, 
	1825. 
	22 


	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 26 
	B. Financing the Venture: 1825-27 26 
	C. Organization of Technical Personnel: 1825-27 . 32 
	D. Determination of Final Route, Design, Specifications, and Plans: 1825-27 . 38 
	E. Acquisition of Land and Building Materials for Canal Construction: 1825-27 43 
	Chapter Four: Construction of the Ohio and Erie Canal in the 
	A. B. C. D. E. 
	Chapter A. B. 
	C. 
	Cuyahoga Valley: 1825-27 Introduction: Preparations for Construction 48 Locating the Final Canal Line 49 Letting of Contracts. 50 Labor Force 54 Progress and Problems of Construction 55 
	Five: Completion Data on the Ohio and Erie Canal: 1832 Completion of the Ohio and Erie Canal: 1827-32 66 Completion Data on the Cleveland-Akron Sector of the Ohio and Erie Canal . 76 Detailed Rules and Specifications for Construction of the Ohio and Erie Canal . 80 
	1. Canal Prism 80 2. Locks 87 
	3. 
	3. 
	3. 
	Culverts and Aqueducts 92 

	4. 
	4. 
	Protective Embankments 93 

	5. 
	5. 
	Road Bridges 94 


	iii 
	-----------------------·­
	. --------~ -. ------
	-

	----------·-------·--------·----
	-


	I __ _ 
	I __ _ 
	el 
	6. General Regulations of Construction 94 
	7. Procedures for Measuring and Estimating the Various 
	I 
	Kinds of Work on the Canal 95 
	D. Component Structures on Cleveland-to-Akron Sector of the Canal 98 
	I 
	Chapter Six: Operation of the Ohio and Erie Canal After 1827 
	A. Problems Encountered and Solutions Used After Initial Opening of Canal: 1827-32 101 
	I 
	B. Traffic on the Canal: 1827-1913 111 
	C. Boats on the Canal: 1827-1913 . 119 D. Maintenance Operations: 1827-1913 127 
	I 
	E. Major Repair/Reconstruction Operations and New 
	Construction; 1833-1913 141 
	1. Renewal of Wooden Structures--1834-35 142 
	2. Protection Walls and Embankment Walls Along the 
	I 
	Cuyahoga River--1836-38 . 143 
	3. Tinkers Creek Aqueduct Rebuilt--1837 143 4. Lock Protection--1840-41 143 
	I 
	5. First Major Renovation Effort--1841-42 144 6. Flood Repairs--1843-44 144 7. Reconstri.~ction of Peninsula Aqueduct--1843-44 145 8. Construction of New Tinkers Creek Aqueduct--1844-45 145 
	I 
	9. Construction of Yellow Creek Culvert-1844 146 
	10. Introduction of Cast-Iron Arched Culverts--1846 146 
	11. Problem of Grass in Canal Prism--1851-53 147 
	.. 
	12. Feeder Dams and Peninsula Aqueduct Rebuilt and Repaired--1857-58 148 
	13. Protective Measure Against Enroachment of Cuyahoga River on Canal Embankment--1858-59 149 
	I 
	14. New Lock Gates with Enlarged Paddle Gates--1859 149 
	15. Construction of Furnace Run Aqueduct--1858-60 151 
	16. Tinkers Creek Aqueduct Rebuilt--1863 152 
	I 
	17. Repairs to Peninsula Aqueduct--1864 152 
	18. Construction of Furnace Run Aqueduct--1868 153 
	19. Repairs Necessitated by Ice Freshet--1868 153 
	I 
	20. New Change Bridge at Peninsula, and Additional 
	Piling Along Cuyahoga River--1869 154 
	21. Reconstruction of Superstructure of Tinkers Creek Aqueduct--1870. 154 
	I 
	22. Reconstruction of Peninsula Aqueduct--1872 154 23. Lock Repairs--1872 154 
	24. Ice Freshet Damage to Peninsula Feeder Dam--1873 155 
	I 
	25. New Towpath Bridge at Peninsula and North End of Peninsula Feeder Dam Rebuilt--1875. · 155 
	26. Pinery Feeder Dam Rebuilt--1875 155 
	27. Realignment of Lock Masonry Above Water 
	I 
	Line--1876-77 155 
	28. Reconstruction of Pinery Feeder and Furnace Run Aqueduct--1877 . 156 
	29. Construction of New Culvert Below Lock No. 39--1879 156 
	30. Reconstruction of Lock No. 39--1880-82 . 156 
	•• 
	•• 
	I 

	iv 
	le 
	31. Furnace Run Adqueduct Repaired, Protective Stone at Locks Nos. 26 and 39, New Towpath Bridge at Pinery 
	I 

	Feeder, and New Cribs at Locks Nos. 30, 34-35--1882 157 
	32. Extensive Flood Damage Repaired--1883 158 
	33. Extensive Flood Damage Repaired--1884 159 
	I 

	34. Protective Levee Built at Lock No. 29 and Tinkers Creek Aqueduct Shored Up--1885 160 
	35. Repairs to Locks, Dams, and Bridges--1886 160 
	I 

	36. Construction of Telegraph Line Along Canal--1887 160 37. Lock Repairs--1887 . 160 
	38. New Waste Weir Constructed Between Locks Nos. 24 and 25--1887 161 
	I 

	39. Repairs to Peninsula Towpath Bridge and Feeder Dam--1890. 162 40. Miscellaneous Repairs--1892 162 
	I 

	41. Miscellaneous Repairs--1893 162 42. New Bridges Constructed--1894 164 43. Major Repairs--1895 164 44. Major Repairs--1896 . 165 
	I 

	45. New Catch Basin on Long Pinery Level--1897 165 46. Major Repairs--1898 165 47. Major Repairs--1899 166 48. Supporting Bents Installed in Peninsula Aqueduct--1900. 166 49. Major Repairs--1901 167 50. Major Repairs--1902 167 
	I 

	51. Major Improvement of Northern Division of Ohio and Erie Canal: 1904-09 167 52. General Repairs--1905-09 . 182 
	I 

	53. Reconstruction of Furnace Run Aqueduct--1912 192 
	54. Reconstruction of Tinkers Creek Aqueduct--1975 192 
	Chapter Seven: Heyday and Decline of the Ohio and Erie in the 
	I 

	Cuyahoga Valley 
	A. Progressive Prosperity 193 
	B. The Decline (I) 193 
	I 

	1. Interregional Canals . 193 
	2. Competition with Railroads 195 
	3. Public Disenchantment 198 C. Rehabilitation 200 D. The Decline (II) 202 1. Continued Lack of Public Support 202 
	I 

	2. The March, 1913 Flood 205 3. Conclusion 206 
	I 

	Appendixes Engineers formerly in the service of the State, 
	I 
	Appendix A. 
	11 

	removed by resignation or death" (1830) . 208 
	Appendix B. Arrangement of the Corps of Civil Engineers in the Service of the State of Ohio: January 1830-­on the Ohio Canal" . 209 
	11 

	I 
	V 
	el 
	Appendix C. "Report of Nathan S. Roberts, Esq. Civil Engineer" (c. 1824) . 210 
	I 
	Schedule of Donations to the Canal Fund" (1825) 213 
	Appendix D. 
	11

	I 
	Appendix E. Appraisement of Damages" (1827) 215 
	11 

	Appendix F. List of Contractors for Sections Nos. 39-91 of 
	I 
	Ohio and Erie Canal: 1825-27 224 
	Appendix G. "Form of Agreement" 228 
	I 
	Appendix H. Work under contract north of Portage Summit, December 1825 233 
	I 

	Appendix I. Kinds of work under contract north of Portage Summit, December 1825 235 
	I 
	Appendix J. Articles of Agreement between Leander Ransom 
	and John Flinn and the Board of Canal 
	Commissioners dated September 17, 1825 . 236 
	I 
	Appendix K. Contracts for delivery of stone to secure canal embankments (1827) . 238 
	.. 
	Appendix L. "Rates of Toll" (1830) 239 
	Appendix M. Abstract of canal trade in 1832 240 
	I 
	Appendix N. "Rates of Toll" (1833) 242 
	Appendix 0. Principal Commodities in Ohio and Erie Canal 
	I 
	Trade at Cleveland: 1832-60 246 
	Appendix P. Supervisory and Maintenance Force on Northern Division of Ohio and Erie Canal, 1858 247 
	I 
	Appendix Q. Specifications for building state boats, and general specifications for construction of a 
	I 
	dredge boat (1908) 249 
	Appendix R. Specifications for rebuilding canal locks--1842. 252 
	I 
	Appendix S. Specifications and drawings for the improvement of the northern division of the Ohio Canal, February 1905 . 253 
	I 
	Appendix T. Specifications for the improvement of the northern division of the Ohio and Erie Canal, June 1905 263 
	11 
	28

	Appendix U. "Rebuilding Peninsula Deep Lock No. (1909) 265 
	•• 
	•• 
	I 

	General Bibliography 267 
	vi 
	I 

	ACKNOWLEDGEMENTS 
	ACKNOWLEDGEMENTS 
	ACKNOWLEDGEMENTS 
	le 

	I 
	The authors wish to express gratitude for special assistance given by a number of individuals. Ms. Llyn Conrad, Archivist, Local 
	I 

	Government beyond the 
	supply of Columbus. 
	I 

	Historical Both Ed Audiovisual 
	I 
	I 

	Records, Ohio requirements primary source Mrs. Arlene 
	Records, Ohio requirements primary source Mrs. Arlene 
	Historical Society, Cincinnati Branch, went far of her research contract to provide a steady materials from depositories in Cincinnati and Peterson, Graphic Materials Specialist, Ohio 

	Society, Columbus, could not have been more cooperative. Plentz, Chief Graphics Specialist, and Kathleen F. Leary, Archivist--Ohio Historical Society, Columbus--made possible 
	the reproduction of the 1892 color plats sent to the park. 
	I I 
	,e 
	I I I I I I 
	I 
	vii 
	GRAPHICS 
	el 
	Page 
	I 

	I. Prism Cross Sections 85/86 
	I 
	2. Lock Wall Construction, 1825 91 
	3. Reconstruction of Tinkers Creek Aqueduct, 1905-06 174/175 
	I 

	4. Typical Cross Section of Canal (1908) 184 
	I 
	5. Original and Proposed Cross Section for Canal (c. 1908) 184 
	6. Typical Plan and Cross Section of Lock (c. 1908) 185 
	I 
	7. Map of the Ohio and Erie's Cleveland-Akron sector, showing 191 location and cost of improvements, 1905-09 
	I I 
	el 
	I I I I I I 
	•• 
	•• 
	I 

	viii 
	CHAPTER ONE: IMPACT AND ORIGINS OF THE OHIO AND ERIE CANAL A. Commercial Activity in Northeastern Ohio 
	le 
	I 

	1. Conditions Before the Canal Construction of the Ohio and Erie Canal was the single most 
	I 

	important historical development in the Cuyahoga Valley. Before 1825 the valley and territory surrounding it constituted a nearly unbroken 
	I 

	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, Ii ke 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 
	I 
	I 

	state of affairs. Nevertheless, landowners and squatters alike lived from hand to mouth. Roads were few, and invariably became quagmires in 
	I 

	inclement weather. The region's waterways furnished a series of passageways, but were connected only by portages dating back to prehistoric times. 
	I 

	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 
	I 
	le 

	accumulation of working capital. The overall result was what William Ellis has called 11the anomalous spectacle of a superior population rapidly 
	I 

	111 
	heading for financial disaster .Settlers and squatters who ventured into the wilds of northeastern Ohio lived little better than animals. 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. 
	I 
	I 

	2. New Conditions Attributable to the Canal 
	I 

	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 
	I 

	I 1. William Ellis, The Cuyahoga (New York, 1966) p. 77. 
	1 
	merchants. Pressing needs for stone and wood to build canal components 
	el 
	spawned quarrying and lumber industries. Quarries in the vicinity of Peninsula supplied most of the Berea sandstone used in lock construction 
	I 
	between Akron and Cleveland. White oak was greatly in demand to build gates, culverts, and aqueducts. This resulted in a proliferation of saw 
	I 
	mills along the valley. 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 
	I 
	specialists abounded. 
	I 
	Even so, economic stimuli derived from the canal's construction were only transitory. The long-term impact of the canal in northeastern Ohio, 
	I 
	as elsehwere, was a function of its actual operation. By extension, the slower, secondary economic effects of the canal's presence were less 
	2 

	I 
	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 
	I 
	with alacrity and profited from it. 
	el 
	Within the Cuyahoga Valley the shift from the subsistence farming of corn and swine to the commerical production of wheat and cattle dates 
	I 
	from 1827. After the canal opened settlers began to clear lands they owned to produce cash commodities. Until 1827 the price of wheat near 
	3 
	4 

	I 
	I 
	2. Harry N. Scheiber, Ohio Canal Era: A Case Study of Government and the Economy, 1820-1861 (Athens, Ohio, 1969), pp. 90-91. 
	I 
	3. David S. Brose, "Proposal to the National Park Service, Midwest 11 Cleveland Museum of Natural History. May 1979. Re: scope of work for archaeological investigations at CUVA., p. 108. 
	Archaeological Center. 

	I 
	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, 
	I 
	n. 10. 
	4. "This is manifested in the increased downstream erosion seen at many of the settlers' archaeological sites . . . . 11 Brose, P(MWAC), p. 106. 
	•• 
	•• 
	I 

	2 
	Akron had been 20-30 cents a bushel. By 1833 it was 75 cents. 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. The appreciation of 
	le 
	5 
	I 

	I 
	I 
	6 

	mostly rural property in the valley was not as striking, but the point is that significant economic differences began to appear between settlers and h I h. f f .. I h7 
	I 

	squatters--t e atter aving ar ewer opportun1t1es to accumu ate cas . It was especially between 1827-40 that material prosperity accrued to settlers as a group. Having new-found wealth settlers invested in 
	I 

	personal possessions, more elaborate homes, and in internal improvements of a local nature, such as plank roads. 
	I 

	Plenty of evidence exists to support the view that settlers living in 
	I 

	townships bordering the canal became wealthier. The excavation of valley homesteads known to have been inhabited by settlers bet.ween 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, 
	1 
	I 
	--

	assiduously built personal libraries. 
	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 
	I 
	I 

	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. Settlers wanted quicker access to the canal 
	I 

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

	6. 
	6. 
	6. 
	Ibid., p . 198. 

	7. 
	7. 
	Brose, P(MWAC), p. 105. 

	8. 
	8. 
	Ibid., pp. 106-107. 


	I 
	3 
	I 
	for the shipment and importation of goods. This resulted in the 
	el 
	proximity of roads to the residences of settlers but not necessarily to those of squatters. The economic need for better transportation to the 
	I 
	canal, then, decreased the isolation indiscriminately imposed on settlers and squatters alike before the canal era. 
	I 
	The social effects wrought by the canal can also be discussed conveniently in terms of immediate and secondary developments. As early 
	I 
	as July 22, 1825s the Cleveland Herald described the arrival of 11the hardy sons of Erin11 from New York State. These men were the vanguard of a 
	9 

	I 
	larger movement of laborers into the area, which later included German 10 
	I 

	immigrants .After completion of the Akron-Cleveland sector, some made their homes in settlements along the valley. 
	I 
	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 
	I 
	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 
	1 
	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 origin. In the I aggregate the artificial social mechanisms so prevalent from 1800-25 were much less important during the canal era. Henceforth social status was 
	11 

	I 
	usually a function of a family's economic importance. · 
	I 
	I 
	9. Cited by Scheiber, Ohio Canal Era, p. 208. n. 10. 
	I 
	10. Harlan Hatcher, Western Reserve (New York, Indianapolis, 1949), p. 106. 
	11. Brose, P(MWAC), pp. 107-108. 
	•• 
	•• 
	I 

	4 
	le 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. 
	I 

	One of these, Thomas Worthington--later Governor and Canal Commissioner--actively supported roads and canals in the United States Senate in 1807-08. On the state level an attempt to improve waterborne transportation in northeastern Ohio can be traced to I 807. In that year a 
	I 
	I 
	12 

	scheme was devised to raise money for the improvement of "Cuyahoga and Muskingum Navigation. 11 Local citizens thought that by raising $12,000, 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 
	I 
	I 

	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 
	I 

	13 
	of the lottery tickets was even sold .So ended the first attempt to improve the waterways of northeastern Ohio. 
	I 
	B. Antecedents: Canal Building in the East 
	le 

	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 
	I 

	exceptions. Primitive means of communication linked even the most important urban centers. Efforts to ameliorate the situation consisted of 
	I 

	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 
	I 

	14 
	and physical difficulties and the country's colonial status .
	I 
	I 
	I 
	I 
	I 
	12. Frank W. Trevorrow, Ohio's Canals (Oberlin, Ohio, 1973), p. I. 

	13. Charles Whittlesey, Early History of Cleveland (Cleveland, 1867), 

	I 
	I 
	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 Laursen, The Early Years of Modern Civil Engineering (New Haven, 1932), p. 40. 
	I 
	5 
	I 
	Notwithstanding this inertia, it is the case that as the Revolution 
	el 
	approached Americans began to demonstrate increased interest in the construction of canals. In August 1772 Benjamin Franklin, writing from 
	I 
	Great Britain to the mayor of Philadelphia observed: 
	I 
	Rivers are ungovernable things, especially in hilly countries. Canals are quiet and always manageable . I warmly wish succes~to every Attempt for Improvement of our dear Country .... 
	5 

	I 
	Franklin then proceeded to outline a complex canal system--one _he had 
	I 
	devised. Its purpose was to bring wealth to Philadelphia from the city's 
	agricultural hinterland and coal mines. 
	During the early 1770s of connecting the Potomac improvements and canals. maintained his interest in before the formal cessation Mohawk Valley. Here he canals might be built. 
	I 
	George Washington began promoting the idea and Ohio River valleys by means of river 
	I 
	Throughout the Revolution, Washington developing water routes to the West. Even 
	I 
	of hostilities (1783), Washington toured the examined portages and noted places where 
	el 
	Shortly afterward, in the early fall of 1784, Washington traveled to 
	I 
	Western Pennsylvania. On October 10 of that year Washington wrote to Benjamin Harrison, ·Governor of Virginia. Washington expressed his 
	I 
	desire to develop the fur trade of the Great Lakes by opening a . t· k h I d t W h. 
	16 
	I 

	communica ions networ to t e area. n correspon ence o as mgton, dated November 14, 1784, Harrison replied favorably to Washington's proposal of October 10. When Washington wrote to Richard Henry Lee, President of Congress, on December 14, 1784, he informed him that the 
	17 

	I 
	I 
	15. Cited by Seymour Dunbar, A History of Travel in America (New York, 1937), p. 772. · 
	I 
	16. Jared Sparks,· ed., The Writings of George Washington (Boston, 1846), IX, pp. 64-65. 
	. 17. Ibid., pp. 68-69. 
	• 
	• 
	• 
	I 

	6 
	le 
	I I I I I I I 
	,e 
	I I I I I I 
	I 
	Assemblies of Virginia and Maryland had taken under consideration the 
	feasibility of opening the Potomac and James Rivers to the "western 
	waters. Washington, however, was not merely satisfied with 
	1118 

	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 wel I 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 I 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 estimati<lfg consequently
	Earlier in the year Washington had queried Thomas Jefferson about 
	the distance from New York to the Cuyahoga River. Using "Hutchins• 
	map, Jefferson furnished the following information: 
	1120 

	18. 19. 20. 
	one 
	11

	America, based on personal experience. 11 Peter J. Guthorn, British Maigs of the American Revolution (Monmouth 1;3each, N. J., 1972), p. 3 . Jefferson did not specify which of Hutchins' maps he used. It was most likely 11 A scetch [sic] of the several Indian roads leading from Port Pitt to Scioto, Lake Erie & c, 11 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."
	Ibid., p. 80. 
	Ibid., pp. 80-81. 
	Thomas Hutchins was not only an accomplished cartographer, but 
	of four pioneer British authors of accounts of the interior of North 
	7 
	I 
	el 
	From New York to Albany 164 miles [Albany to] Oneida 165 [Oneida to] Oswego 171 
	I 
	[Oswego to] Niagara 180 
	680 
	I 

	From Niagara to Cuyahoga 140 
	820 
	21 

	I 
	Washington's last known correspondence on the subject was directed 
	I 
	to Jefferson on February 13, 1789: 
	I 
	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 
	I 
	constant and utmost endeavors to obtain precise information respecting the nearest and best communication between the Ohio and Lake Erie, I am not yet able to add any thing more 
	I 
	satisfactory to the observa~~ns, which I have had the honor to 
	make on that subject. . . . 
	el 
	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 voiced 
	I 
	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 
	I 
	usable waterways. By 1793 some 30 canal companies had been chartered 
	in eight of the thirteen states. 
	23 

	I 
	In 1794 two very short canals were opened to navigation. The South 
	Hadley Canal, somewhat more than two miles in length, and sporting five 
	I I 
	21. Andrew A. Lipscomb, et al., eds., The Writings of Thomas Jefferson (Washington, 1905), Ill p. 448:
	-

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

	23. 
	23. 
	Harry Sinclair Drago, Canal Days in America (New York, 1972), p. 42. 


	•• 
	8 
	I 

	I 
	1 fall on the Connecticut River in Massachusetts. The Dismal Swamp Canal, designed to connect Norfolk, 
	le 
	locks, was dug around a 50
	24 

	Virginia, with the Albemarle Sound in North Carolina, was begun in 1787. 
	I 

	Only the sector joining the lower end of Chesapeake Bay with the Pasquotank River was navigable for small boats by 1794. 
	I 
	25 

	Two other canals were started as early as 1785 to facilitate trade 
	I 

	within the Potomac and James River valleys. The Potomac Canal, begun at Great Falls, some 15 miles above Washington, was later absorbed by the 
	I 

	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. 
	I 
	26 

	During the last few years of the eighteenth century, two canals--the 
	I 

	longest yet attempted in America--were dug contemporaneously. Chartered in 1786, and completed in 1800 at a cost of $700,000, the 22-mile 
	I 

	Santee Canal in South Carolina provided a waterway between Charleston Harbor and the Santee River. The Middlesex Canal in Massachusetts, 
	le 
	27 

	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. 
	I 
	28 

	I 
	I 
	I 
	I 
	I 
	24. 
	Fred W. Powell, 11 First Canals on the American Continent, 11 Journal of American History, IV (1910), pp. 407-416. 

	I 
	I 
	25. 
	George Armroyd, A Connected View of the Whole Internal Navigation of the United States (Philadelphia, 1826), pp.150-151. 

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

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

	28. 
	28. 
	Caleb Eddy, Historical Sketch of the Middlesex Canal (Boston, 1843), pp. 3-21. 




	I 
	9 
	Following completion of Great Britain's Bridgewater Canal in 1761, a 
	el 
	boom in canal construction took place throughout that nation. Following completion of the eastern canals noted above, however, no such boom 
	I 
	occurred in the United States. Canal construction in America required huge expenditures and engineering expertise. Neither was readily 
	I 
	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 
	I stockholders to onerous assessments during and after the period of construction. At the end of 10 years of operation, neither was really 
	I 
	profitable; nor did either prove to be the boon to regional transporation h · h d . . d 29 
	t 
	a 
	. 

	e,r promoters env1s1one 
	I 
	Despite the unsuccessful Cuyahoga and Muskingum Navigation scheme in 1808, and the unenviable financial record of early eastern canals, 
	I enthusiasm was not dampened in Northeastern Ohio for internal improvements to enhance the area's commerical potential. New York's Erie 
	I 
	Canal Commission was set up by Governor De Witt Clinton in 1810. The 1s daring nature, held up construction until 
	War of 1812, and the project

	el 
	1817. Afterward westward progress was rapid. By the early 1820s the canal had pierced the Mohawk Valley toward Buffalo on Lake Erie. Ohio, 
	I 
	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 
	I 
	30 
	waterways. 
	I 
	Influential New Yorkers themselves were convinced that a statewide canal system · was inherently superior to a network of turnpikes. 
	I 
	Calculations proved that in a day's time four horses could draw a 
	I 
	29. George Rogers Taylor, The Transportation Revolution: 1815-1860 (New York, 1951), p. 32. 
	I 
	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-Mara;-;-1942), pp. 3-4. 
	•• 
	•• 
	I 

	10 
	wagonload of goods, weighing a ton, 12 miles over an ordinary road. 
	le 

	Using a turnpike, the same team could pull 1-1/2 tons a distance of 24 
	miles. Such economy in horsepower, wages, and time implied that bulky 
	I 

	goods could be taken to market with comparative efficiency. It is worth 
	goods could be taken to market with comparative efficiency. It is worth 
	stressing that these were not merely paper calculations. Their validity 
	I 


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

	I 
	As early as April 1811 New York asked Ohio's Congressional cooperation to secure federal aid for the Erie Canal. In January 1812 the 
	I 

	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, 
	I 

	manufacturing, and internal commerce. The Legislature held to the view that the federal government should help defray the canal's cost. 
	I 
	32 

	Encouraged, New York--in 1815--invited Ohio to join her in building the Erie Canal. 
	I 
	33 

	C. Early Movement for a Canal System in Ohio 
	le 

	1. Worthington Administration 
	As Governor of Ohio from 1814-18 Thomas Worthington helped introduce into American politics the policy of proposing and pushing for 
	I 

	the construction of internal improvements. On December II, 1816, Governor Worthington sent to the Ohio Legislature a letter from De Witt 
	I 

	Clinton--then President. of the New York Board of Canal Commissioners--that stressed the benefits the Erie Canal was likely to 
	I 

	render to Ohio. Clinton thus requested that Ohio participate in the 34 
	expense. A committee was appointed to consider the matter, and, on 
	I 
	I 
	I 
	I 
	I 
	31. Historical Account of the Rise, Progress and Present State of the 

	Canal Navigation in Pennsylvania (Philadelphia, 1795), pp. 3-65. 

	I 
	I 
	I 
	32. January 15 and 17, 1812, Ohio Senate JoLJrnal, 1812. 

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


	I 
	I 
	34. 
	C. C. Huntington and C. P. McClelland, History of the Ohio Canals (Columbus, 1905), p. 2. 


	11 
	el 
	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 
	I 
	York financial aid. Other forms of cooperation were approved. The January 1817 resolution was noteworthy in one other respect: it actually 
	I 
	specified the need for a canal from Lake Erie to the Ohio River. 
	35 

	I 
	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. 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 
	36 
	I 

	I 
	Crawford, dated October I, 1818, Worthington described the desirability and practicality of constructing Ohio canals. 
	37 
	I 

	2. Brown Administration 
	I 
	From 1818-22 Ohio's next Governor, Ethan Allen Brown, zealously carried forward the mission. In his Inaugural Address of 
	el 
	December 14, 1818, he stated that: 
	If we would raise the character of our state by increasing 
	I 
	industry and our resources it seems necessary to improve the internal communications, and open a cheaper way to market f~§ the surplus produce of a large portion of our fertile country. 
	I 
	A few days later Ohio Senator John Thompson of Columbiana County reported a bill: 
	I I I 
	35. Ibid., p. 3. 
	I 
	36. 
	36. 
	36. 
	Ohio Senate Journal, 1818, p. 10. 

	37. 
	37. 
	Ibid., p. 20. 

	38. 
	38. 
	Ibid., p. 84 
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	I 

	le 
	. . . to incorporate a company vested with powers to connect 
	by ca~~ls the waters of Lake Erie with those of the Ohio River. 
	I 

	Thompson's resolution was not destined to get very far. Members of the 
	I 

	State Assembly were adamant that Ohio canals should only be built by the State of Ohio. 0 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 
	4
	I 
	I 

	governor to employ engineers to survey four potential canal routes: Miami-Maumee, Scioto-Sandusky, Muskingum-Cuyahoga, and Grand-Big 
	I 

	. 41 
	R

	B 
	eaver 1vers. 
	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 
	I 
	I 

	route. 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 
	I 
	42 
	1e 

	Brown. Only rarely did the two work in conjunction. Much of the friction stemmed from regional jealousy. Individual legislators were 
	I 

	willing to throw in their support only when the constituents they 43 
	represented stood to benefit directly from a particular proposal. 
	I 
	I 
	I 
	I 
	I 
	39. Ibid., p. 139. 

	40. 11 p. 7. 
	Finn, "The Ohio Canals, 


	I 
	I 
	11 Ohio Historical Quarterly LXV I (January 1957), p. 24. 
	41. John S. Still, "Ethan Allen Brown and Ohio's Canal System, 


	I 
	I 
	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 11 Ohio Historical Quarterly LXIX (July 1960), p. 233 ff. 
	Era, p. 5 and Schieber's "The Ohio Canal Movement, 1820-1825. 

	43. Still, "Ethan Allen Brown, 11 pp. 24-25. 
	I 
	13 
	Governor Brown deserved as much credit as any individual for 
	improvements in general rather than canals alone. His 
	seeing 
	seeing 
	seeing 
	to 
	it 
	that 
	legislative 
	activity 
	was 
	translated 
	into 
	legislative 

	action. 44 
	action. 44 
	In 
	his 
	second 
	annual 
	address, 
	on 
	December 
	14, 1819, 
	Brown 

	minimized 
	minimized 
	the 
	eff
	ects 
	of 
	regional 
	jealousy 
	by · 
	emphasizing 45 
	internal 


	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 position to undertake most likely source for Congress would sell 
	acquired from the Indians the state cou Id resell the In this way, as Brown saw 
	The real significance interest in a canal at 
	unworkable. Ohio's first legislative act regarding 11 navigable communication 
	between Lake Erie and four weeks. Likely appropriated funds for on a land grant from 
	44. Ibid., pp. 24, 43, 
	45. 
	45. 
	45. 
	Ibid., p. 25. 

	46. 
	46. 
	Ibid., p. 26. 

	47. 
	47. 
	Ibid., pp. 26-27. 


	of the route. In Brown's opinion Ohio was in no such a massive project without assistance. The aid appeared to be the federal government. If 
	to 
	Ohio some 4,000,000 acres of land recently at $1. 00 per acre for 10 years without interest, land for $3. 00 per acre once the canal opened. 
	it, the canal could be paid for. 
	47 

	of Brown's report is that it maintained public a time when the project began to appear 
	the Ohio River11 did follow Brown's report by only stimulated by Brown's efforts, the Legislature a canal survey, but made the survey contingent Congress. Congress, however, was not willing to 
	el 
	I I I I I I I 
	e1 
	I I I I I I 
	•• 
	•• 
	I 
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	I 
	le 
	give Ohio land under this condition. Consequently the surveys were not 48 
	performed. 
	During the 1820-21 session of the Legislature, Brown continued to press for survey appropriations. In this he was unsuccessful. For the fourth consecutive year, Brown's 1821 message to the Legislature proposed a canal survey. This time the Assembly appointed a special committee to 
	• 
	I 
	I 

	study the issue, and selected Micajah T. Williams of Cincinnati as chairman. Williams had long been a proponent of internal improvements. 
	I 

	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 
	I 

	Lake Erie-Ohio River canal. The committee strongly recommended the canal be built by the state. 
	49 

	I 
	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, that the Legislature took action. On January 31, 1822, a bill was enacted to: 
	I 
	50 
	1e 

	I (I) Establish a canal commission of seven members to direct surveys, 
	I 

	(2) Authorize the commission to hire a competent civil engineer, and 
	I 
	(3) Survey five possible routes from Lake Erie to the Ohio. 
	51 

	I I 
	48. Ibid., p. 28. 
	49. Ibid., p. 33. For an extract from this important document see John 
	I 

	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, 11 pp. 33-34. 
	I 51. Kilbourn, Public Documents, pp. 26-27. 
	15 
	15 
	I 

	CHAPTER TWO: THE OHIO CANAL SURVEYS: 1822-25 
	CHAPTER TWO: THE OHIO CANAL SURVEYS: 1822-25 


	el 
	A. Introduction On July 4, 1827, the 38-mile section of the Ohio and Erie Canal 
	between the Portage Summit, just north of Akron, 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 
	• 
	I 

	I 
	role that the Board of Canal Commissioners played in superintending the preliminary surveys and securing the passage of necessary legislation for 
	I 
	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 
	I 

	B. Ohio Canal Surveys: 1822-25 
	I 
	As discussed in Chapter One, it was because of the Williams Committee Report, which presented a powerful argument for canals in the 
	I 
	promotion of the argricultural, manufacturing, and commercial interests of 
	Ohio, that the state legislature responded on January 31, 1822, enacting a 
	e1 
	bill to initiate the first canal surveys. This legislation specifically 
	authorized the governor to employ an experienced engineer and to appoint 
	I 
	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 
	I 
	legislature represented a broad cross-section of the state's regional, 
	commercial, and political interests. Those named to the commission 
	I 
	included: Ethan Allen Brown, who recently had been elected to the 
	United States Senate; Alfred Kelley, a banker, lawyer, and real estate 
	I 
	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 
	I I 
	1. Ohio Canal Era, p. 48; Still, "Ethan Allen Brown, 11 pp. 52-53; Georg~White Dial, "The Construction of the Ohio Canals, Ohio Archaeological and Historical Publications, XI 11 (1904), pp. 472-473; History of the Ohio Canals, p. 30; and Frank Wilcox, The Ohio Canals 
	( Kent, 1969), p. 37. 
	•• 
	I 
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	merchant and salt manufacturer from the Muskingum Valley; Benjamin 
	le 

	Tappan, a lawyer and former federal judge from Steubenville; Isaac 
	Tappan, a lawyer and former federal judge from Steubenville; Isaac 
	Minor, a former member of the Madison County judiciary in west-central 
	I 


	Ohio; and Jeremiah Morrow, a farmer and one-time Congressman from Warren County in southwest Ohio. The five possible routes for the 
	I 

	lake-to-river canal that were to be surveyed were: (I) from Sandusky Bay to the Ohio River; (2) from the mouth of the Cuyahoga River at 
	I 

	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 
	I 
	I 

	the state with a population of some 25,000. 
	2 

	I 
	One of the board's first decisions in 1822 was agreement that the projected lake-to-river canal should pass through as many settled regions 
	I 

	of the state as possible to command support from the maximum number of people. Toward that end, the commission hoped to prove the 
	1e 

	practicability of a "diagonal canal 11 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 would run from the main trunk to the Ohio River, near Steubenville. 
	I 
	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 
	I 

	I 
	I 2. Scheiber, Ohio Canal Era, pp. 16-17; Scheiber, 11 The Ohio Canal Movement, 11 p. 238; Finn, "The Ohio Canals, 11 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 
	I 

	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, 11 Alfred Kelley and the Ohio Business Elite, 
	I 

	1822-1859, 11 Ohio History, LXXXV 11 (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, 11 p. 2~ 
	I 
	17 
	for the Ohio canal surveys through the cooperation of Governor De Witt 
	el 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 
	I 
	Valley and New York City via the Erie Canal. The surveys did not begin until mid-April, but over the next eight months some 900 miles were 
	4 

	I 
	examined and the level of 800 miles was taken. While Geddes surveyed all of the five proposed routes, he conducted careful instrument surveys of 
	I 
	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 
	I 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 
	I 
	for in the legislation, had been ordered by the commissioners when it was realized that the 11 diagonal route11 might not prove practicable because the 
	I 
	country between the Scioto and the Miami presented serious engineering and water supply problems. The Scioto-Muskingum line, which it was 
	I 
	hoped would command equally wide support, later became the general route of the Ohio and Erie Canal which followed the Cuyahoga River to its 
	e1 
	termination in Cleveland. 
	5 

	On January 3, 1823, the Board of Canal Commissioners submitted its 
	I 
	first annual report, consisting of a summary of its findings and tentative conclusions, to the state legislature. In addition to reiterating the 
	I 
	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 
	I 
	the central "diagonal route, 11 as Geddes had tentatively endorsed the idea 
	I 
	I 
	4. A short biography of James Geddes may be found in the Dictionary 
	I 
	of American Biography, IV, pp. 204-205. 
	5. The "Hon. James Geddes• Report, 11 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, 51. 
	•• 
	•• 
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	that the headwaters of distant streams might possibly be turned to supply 
	le 

	. "t 6 
	its summ1 . 
	I 

	The general assembly complied with the commissioners• request for an additional $4,000-appropriation to provide for ac'ditional surveys and a 
	I 

	thorough study of the comparative advantages of each route surveyed. 11 acting 
	I 
	The commission was instructed to name two of its members as 

	11 with a fixed salary to serve in a supervisory capacity and spend full time in the field. The legislators transferred from the 
	I 
	commissioners

	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. 
	I 
	I 
	7 

	Because construction of the Erie Canal was reaching its climax in 
	I 

	early 1823, the Ohio commissioners found it impossible to engage a prominent civil engineer to succeed Geddes. Thus, the commissioners 
	1e 

	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 
	I 

	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 
	I 

	the purpose of applying its construction technology to the planning for an Ohio canal. In June 1823 Kelley and Williams were appointed as acting 
	I 
	8 

	commissioners; thus, the two men who later were called upon to supervise the construction of the first Ohio canals initially assume a 
	I 

	I 
	I 
	I 
	First Report of the Canal Commissioners, 11 January 3, 1823, Kilbourn, Public Documents, pp. 31-32, 35-40. 
	6. 
	11 


	I 
	I 
	I 
	11 Ethan Allen Brown, 11 pp. 38-39, and Kilbourn, Public 
	7. Still, 


	Documents, pp. 52-53 . 

	I 
	I 
	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 #151, Box I, Folder 2, Ohio Historical Society, Columbus. 


	19 
	I 

	managerial role in mid-1823, and began a decade in which they provided a 
	el 
	noteworthy continuity to the administration of both the surveys and construction phases of the work. 
	9 

	I 
	With the aid of their staffs, Kelley and Williams accomplished three major engineering tasks in 1823. First, Kelley gauged the streams in the 
	I Sandusky-Scioto portage region. Second, Williams struck out on a new course, locating a line from Cincinnati northward to the Maumee River and 
	I 
	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 
	I 
	Scioto-Muskingum-Lake Erie line, favored by Geddes the previous year. This line ran eastward from the Scioto Valley over the Walnut-Licking 
	I 
	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 
	I 
	explored. 
	I 
	In January 1824 the commissioners reported to the state legislature concerning their findings during the previous year. The board declared 
	e1 
	that the Sandusky-Scioto route was "extremely doubtful" as a feasible canal route because of an inadequate water supply, but that both the 
	I 
	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 
	I 
	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 
	I 
	Cincinnati-Maumee route. Because it would be impossible to connect the populous Miami Valley with the most favorable route, as had been hoped, 
	I 
	it was recommended that a relatively inexpensive canal could be built to serve the western portion of the state, following the general route northward from Cincinnati as surveyed by Williams. Attached to the 
	I 
	annual report was a letter written by David S. Bates, a ·prominent senior 
	I 
	9. Scheiber, Ohio Canal Era, pp. 20-21; Scheiber, "Ohio Canal Movement, 11 242; and Still, "Ethan Allen Brown, 11 p. 39. 
	•• 
	•• 
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	le 
	Erie Canal engineer, concurring in the view that the Sandusky-Scioto route was doubtful while both of the other two routes were feasible canal 
	I 

	. . d . t 10 
	lines rom an engineering stan pcm . 
	f 

	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. 
	I 
	I 
	I 

	To allay discontent in the regions threatened with being bypassed by the two routes, the legislature required the commissioners to engage an 
	I 

	experienced engineer to supervise the final surveys, draw up estimates of work to be done and construction costs and provide a disinterested comparison of the varying 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 
	I 
	I 

	mouth of the Black River. 
	11 

	1e 
	Throughout 1824 the canal commission worked to produce a final report preparatory to the construction of a lake-to-river canal, pinning 
	I 

	all of its hopes on the successful location of a line 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 
	I 

	the Licking Summit between the Scioto and the Muskingum watersheds, for such a route would bind together the interests of those two valleys. To 
	I 

	assure that the board's final recommendations would carry the weight of scientific authority, David S. Bates returned to review the canal 
	I 

	I 
	10. Scheiber, Ohio Canal Era, p. 21; Scheiber, "Ohio Canal Movement, 11 1Ethan Allen Brown," p. 39; "Second Annual Report of the Board of Canal Commissioners, 11 January 21, 1824; Kilbourn, Public 
	I 
	pp. 243-245; Stfif;'

	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. 
	I 
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	commission's work. During the summer of 1824, the field surveys were 
	el 
	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 
	I 
	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 
	I 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 
	I 
	solved the problem of the Licking Summit, approving their plan for an elaborate "deep cut" at the summit and the construction of an extensive 
	I 
	reservoir. He fully endorsed the full lake-to-river canal lines surveyed by the Ohio engineers. 
	12 

	I 
	C. Passage of the 11 1825 Canal Bill, 11 February 4, 1825 On January 10, 1825, the Board of Canal Commissioners issued a 
	I 
	report that contained numerous recommendations based on its three years of survey work. Its principal recommendations included: 
	I 
	(I) The construction of two lake-to-river canals--the Ohio and Erie 
	e1 
	Canal, via the Scioto-Muskingum-Lake Erie route, costing between $and $, and the Miami and Erie Canal, via the Miami and Maumee Rivers, costing some $2,929,957. Of the two routes, 
	2,801,709.85 
	3,061,368.47

	I 
	the commissioners recommended the former for immediate completion and the latter for construction only for the SO-mile section from Cincinnati to 
	I 
	Dayton at a cost of $673,000. 
	I 
	(2) The establishment of a newly-constituted canal commission to supervise the construction and manage the operation of the canals. 
	I 
	(3) The creation of a separate commission to finance the public works by issuing bonds backed by the credit of the state. 
	I 
	I 
	12. Scheiber, Ohio Canal Era, pp. 22-25; Scheiber, "Ohio Canal Movement," pp. 245-249; Still, "Ethan Allen Brown, 11 p. 40; and "Third Annual Report of the Canal Commissioners," January 8, 1825; Kilbourn, Public Documents, pp. 103-112, 115-128, 131-144, 147. 
	22 
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	I 
	le (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 
	I 

	burden on localities where land values would rise quickly because of the canals. 
	I 

	(5) The formation of a sinking fund to pay the principal on the 
	I 

	canal debt, the fund to be accumulated from a special state canal tax on land and by allocation of other revenues as needed. 
	I 
	Aside from the specific recommendations, the report argued that both the Ohio and Erie and the Miami and Erie canals would be profitable 
	I 

	enterprises. The waterways would provide inexpensive transportation between the Ohio Valley and New York, promote settlement in sparsely 
	I 

	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 
	I 
	.. 

	13 
	necessary capital in eastern money markets. 
	I 
	In response to this report, the state legislature passed a law, 11 1825 canal bill, 11 that embodied virtually all 14 
	commonly referred to as the 
	• 

	f th · · 1 • I d t· Th h. f f t f 
	I 

	o e comm1ss1oners princ1pa recommen a ions. e c 1e ea ures o 
	the measure were: 
	I I 
	13. Scheiber, Ohio Canal Era, pp. 25-27; Scheiber, "Ohio Canal Movement, 11 pp. 249-250; Finn-;-'1The Ohio Canals, 11 pp. 11-12; History of 
	I 

	the Ohio Canals, pp. 15-16; and "Third Annual Report of the Canal Commissioners, 11 January 8, 1825, Kilbourn, Public Documents, pp. 104-112, 115-128, 131-144, 147. 
	I 
	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. 
	I 
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	(I) A new seven-man Board of Canal Commissioners was appointed to 
	el 
	supervise the construction and operation of the canals. The responsibilities of the board included the letting of contracts, 
	I 
	superintending the construction operations, and providing for payment to the contractors for work accomplished. The legislature named to the new 
	I 
	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 
	I 
	official and farmer in the upper Miami Valley. The board was authorized to appoint up to three acting commissionersto be paid a salary to 
	11 
	11 

	I 
	supervise the work in the field. 
	I 
	(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 
	I 
	routes were specified, the commissioners were given a great deal of leeway in regard to the exact details of the routes, particularly in 
	I 
	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 
	1 
	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 
	I 
	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 
	I 
	the pledge of state taxes until the income from the canals themselves should be sufficient to meet those payments unassisted. 
	I 
	(4) A three-man Board of Canal Fund Commissioners was established 
	I 
	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 
	I 
	$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 
	•• 
	•• 
	I 
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	Canal Fund Commissioners between 1850 and 1875. Appointed as fund 
	le 

	commissioners were Brown and Buckingham of the old canal commission, 
	both of whom had influential political and business contacts in Ohio and 
	I 

	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. 
	I 

	I 
	(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 
	I 

	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 legislature. 
	I 
	15 

	I I 
	.. 
	I I I I I I 
	15. History of the Ohio Canals, pp. 63-66; Scheiber, Ohio Canal Era, pp. 28-29; Scheiber ;-nc5hio Canal Movement," pp. 252-253; Finn, "The Ohio Canals, 11 pp. 12-13; and Kilbourn, Public Documents, pp. 158-160, 163-166. 
	I 
	25 
	CHAPTER THREE: ACTIVITIES OF THE BOARD OF CANAL 
	el COMMISSIONERS AND THE BOARD OF CANAL FUND COMMISSIONERS IN SUPPORT OF CANAL CONSTRUCTION: 1825-27 
	I 
	A. Introduction 
	I 
	During the 1825-27 construction period, when the 38-mile sector of the Ohio and Erie Canal between Cleveland and Akron was built, the 
	I 
	Board of Canal Commissioners and the Board of Canal Fund Commissioners undertook numerous activities to provide for the construction of the waterway. The principal responsibilities undertaken by the boards 
	I included providing for the (a) financing of the venture, (b) organization of the technical personnel, (c) determination of the final route, design, 
	I 
	and specifications of the canal, and (d) acquisition of land and building materials for construction purposes. 
	I 
	B. Financing the Venture: 1825-27 Enactment of the 11 1825 canal bill11 was a major political triumph, but 
	I 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 
	I 
	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 
	I 
	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 
	I 
	money invested in the canals to draw interest. Finally, the commissioners had investigated the possibility of borrowing money from sources outside 
	I 
	of Ohio such as eastern banking and investment houses, and they received assurances from some of those contacts that future financial 
	I 
	support would be forthcoming. 
	1 

	I 
	1. Finn, "The Ohio Canals, 11 pp. 10-11; Scheiber, Ohio Canal Era, pp. 17-25; Scheiber, "Ohio Canal Movement," pp. 237-249; Still, 11 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 
	•• 
	•• 
	I 
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	Although the canal commissioners had received encouragement from 
	le 

	eastern financiers, bankers, and investment houses, and the State of New York had proven that a state government could borrow capital for canal 
	I 

	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 
	I 

	Erie Canal bonds had been sold. A brief review of the resources that Ohio had to support the canal undertaking illustrates the relative 
	I 

	1s 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 1815. The value of the real estate in Ohio was 
	weakness of the state
	I 
	I 

	$45,025,000 and that of the personal property was $13,992,000. Thus, the projected $6,600,000 cost of the canals was more than one-tenth of 
	I 

	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 mills 
	1 
	I 
	--

	on each dollar of valuation, which was but 80 percent of the true value, thus indicating that the state legislature was hesitant to place an 
	I 

	immediate burden on the state's population, despite the heavy financial drain that would be placed on the treasury by canal construction. 
	2 

	I 
	To enhance the prospects of successful financing, the state legislature appointed men of high standing and ability to the three-man 
	I 

	I 
	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 
	I 

	their surveys indicated that such routes were practicable. Trevorrow, 1s Canals, p. 125 . 
	Ohio

	2. History of the Ohio Canals, pp. 66-67; Finn, 11 The Ohio Canals, 11 
	p. 13; and Scheiber, Ohio Canal Era, p. 36. 
	I 
	27 
	Board of Fund Commissioners given responsibility for obtaining loans and 
	el 
	managing canal funds. As already mentioned, the three commissioners--Brown, Buckingham, and Trimble--all had influential 
	I 
	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 
	I 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 
	I 
	Connecticut Land Company and a leading Ohio banker, was appointed to replace him. 
	3 

	I 
	Aside from appointing able commissioners with a wide range of 
	I 
	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 
	I policy, adopted on the advice of De Witt Clinton, assured potential bond purchasers in the east that if construction failed, or the canals produced 
	I 
	inadequate revenues, the general taxing power of the state would be employed to pay interest and principal on the canal debt. This policy 
	ea 
	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 
	I 
	within the state for the project, the fund board was forced to turn to the eastern capitalists for support. 
	4 
	I 

	A number of influences favored the fund board's mission to secure 
	I 
	financing in the east. First, the leading New York financiers recognized 
	the potential value of an Ohio canal system in expanding their trade into 
	I 
	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 
	I 
	Great Britain and America, and thus they were predisposed to assume 
	that profits might also be made from dealing in Ohio bonds. Third, the 
	I 
	3. 
	3. 
	3. 
	Still, "Ethan Allen Brown," pp. 42-43. 

	4. 
	4. 
	Scheiber, Ohio Canal Era, p. 37. 
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	great rise in New York City's foreign trade since 1815 had increased the 
	le 

	resources of her investment banking firms, and the year 1825 was 
	resources of her investment banking firms, and the year 1825 was 
	especially auspicious for a new American bond issue because a sudden 
	I 


	rise in U. S. exports was temporarily reversing the normally unfavorable balance of trade. 
	I 
	5 

	With these influences favoring its quest for capital, the Ohio fund 
	I 

	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 
	I 
	I 

	Lord, was 97-1/2 (i.e., 97-1/2 cents on the dollar of redemption value) on bonds yielding five percent interest payable semiannually in New York. 
	I 

	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. 
	I 

	The firm agreed to advance the $390,000 in three installments--ten percent or $39,000 at the time of consummating the contract on April 12; forty percent or $156,000 on August I; and fifty percent or $195,000 on 
	The firm agreed to advance the $390,000 in three installments--ten percent or $39,000 at the time of consummating the contract on April 12; forty percent or $156,000 on August I; and fifty percent or $195,000 on 
	November I. 
	--


	1 
	The borrowed funds were deposited by the fund commissioners in the Manhattan Bank of New York City. It was agreed that that institution 
	I 

	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 
	I 
	I 

	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 
	I 

	one of three local banks in Ohio--Western Reserve Bank of Warren, Franklin Bank at Columbus, and Bank of Lancaster--which had been 
	I 

	designated as the disbursing agents. A canal commissioner drew upon 
	5 . I bid . , p . 38 . 
	I 
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	these accounts by submitting certificates signed both by himself and the 
	el 
	payee to the fund commission, members of which then made out checks to the contractor for work accomplished, the landowner from whom land was 
	I 
	being purchased, or an individual whose property had suffered damage. The terms of the loan compared favorably with those obtained by New 
	I 
	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 
	I 
	acquired a stake in its completion. 
	6 

	I 
	After the rapid advancement of construction on the Ohio canals during the summer and fall of 1825, the state legislature, advised by the 
	I 
	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, 
	I 
	$1,200,000 each year, thereby approximately doubling the amount stipulated in the original canal bill. 
	7 
	I 

	In early 1826, however, the market for low-yield securities, such as 
	ea 
	the Ohio canal bonds, was depressed as a result of heavy cotton 
	speculation in New York and new issues of joint-stock company securities 
	I 
	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 
	I 
	coincided with a springtime increase in construction activity in Ohio. 
	Since the fund board paid contractors monthly for work as it was 
	I 
	completed, demands of the canal fund proved heavy, thereby forcing the 
	fund .commissioners to turn to Ohio banks for $500,000 in short-term loans 
	I 

	I 
	I 
	6. Ibid., pp. 38-39; History of the Ohio Canals, pp. 27-29, 67; Still, 11 Ethan Allen Brown, 11 pp. 43-46; Finn, 11The Ohio Canals, 11 pp. 23-24; 11 Report of the Commissioners of the Canal Fund, 11 December 9, 1825, 
	I 
	11 Report of the Committee on Finance, 11 [December 1827], 
	pp. 1-4; and 

	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, 
	11 

	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 
	le 

	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 
	I 

	loans. 
	8 

	I 
	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 
	I 

	quickly advertised for bids on its $1,000,000 issue on July 17, 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, 
	I 
	I 

	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 
	I 

	1s Secretary of War and was the Democratic Party candidate for President in 1848. 
	I 
	Michigan Territory. Cass later became Andrew Jackson

	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 
	le 

	with the purchasers paying a premium of $, a price slightly higher than par value at nearly 101. Although the effective rate of interest was thus higher than the five percent rate carried by the 1825 
	I 
	8,474.76

	bonds, the competition for capital had become more intense, with Pennsylvania, New Jersey, and Delaware having authorized construction 
	I 

	of vast internal improvement projects in 1825-26 and other states planning internal improvements as well. 
	9 

	I 
	At the end of 1826 none of the canal lines under construction had been completed. This was the result of competition primarily from 
	I 

	I 
	8. Still, 11 Ethan Allen Brown, 11 pp. 48-49; History of the Ohio Canals, 
	p. 68; Scheiber, Ohio Canal Era, p. 46; 11 Report of the Commissioners of the Canal Fund ~ecember--11, 1826, 11 p. I; and Kilbourn, Public 
	I 

	Documents, pp. 222-223, 229 . 
	9. Scheiber, Ohio Canal Era, pp. 46-47; History of the Ohio Canals, 
	p. 67; and 11 Reportof the Commissioners of the-Canal Fund, 11 December II, 1826, pp. 1-4. 
	I 
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	Pennsylvania, as both Pennsylvania and Ohio vied for the services of 
	el 
	engineers, laborers, and experienced contractors--a situation which led to labor shortages, higher wages, increasing contract prices, and delays in 
	I 
	readying new work for contract. These problems had an adverse effect on the interest of potential investors in Ohio bonds, and the fund board 
	I 
	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 
	I northern part of the Ohio and Erie Canal between Cleveland and Akron. After rushing that part of the line to completion, the 38-mile section 
	I 
	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 
	I 
	$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. 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 
	10 
	I 

	I 
	compre h ens1ve program o in erna 1mprovemen s. 
	. 
	f . 
	t 
	I . 
	t 
	11 

	.. 
	C. Organization of Technical Personnel: 1825-27 Shortly after the canal bill was passed in February 1825, the new 
	I 
	Board of Canal Commissioners met in Colt,.1mbus 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 
	I 
	canals were in the hands of the board, but the commissioners assigned 
	most of their powers to Alfred Kelley and Micajah T. Williams as 11 acting 
	I 
	to oversee the actual construction in the field. The two 
	commissioners
	11 

	men had observed Erie Canal engineering technology first-hand and had 
	I 
	worked with Erie Canal engineers in Ohio making the surveys, thus 
	I 
	10. 11 Third Annual Report of the Canal Fund Commissioners, 11 December 27, 1827, Kilbourn, Public Documents, pp. 270-272; 11 Report of 
	I 
	the Committee on Finance, 11 [December 1827], pp. 1-18; and Scheiber, Ohio 
	Canal Era, pp. 47-48. 
	11. Scheiber, Ohio Canal Era, pp. 371-379. 
	•• 
	•• 
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	giving them as much on-the-job training as most practicing civil engineers of that day. In their capacity as 11 acting commissioners11 they had charge of locating the final lines, adopting specifications, awarding contracts, 
	le 
	I 

	acquiring land for the canal rights-of-way, obtaining supplies and materials for construction, and supervising the engineering corps that 
	I 

	would provide technical expertise during the building operations. Kelley, who soon became the more dominant partner of the two men, was assigned 
	I 

	to the northern portion of the Ohio and Erie Canal between Lake Erie and Coshocton, while Williams was appointed to the southern part of that canal 
	as wel I as to the Miami and Erie. 
	I 
	12 

	The canal commission organized the engineering corps to enable the 
	I 

	11 acting commissioners11 to carry out their duties. In the hierarchical organization that was adopted, a principal engineer was appointed to head 
	I 

	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 
	I 

	year plus expenses, or nearly twice that of the 11 acting commissioners, who were given a salary of only $3 per day plus $1 per day for expenses. 
	le 
	11 

	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 
	I 

	estimates and contract specifications, supervising the work of the contractors, and certifying to the 11acting commissioners11 the amount of 
	I 

	work done by the contractors. The board set their salary 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 
	I 

	seniority, were those who would serve as staff to the Resident Eng)neers: senior assistant engineers with pay of $45 a month; junior assistant 
	I 

	engineers and surveyors at $35 a month; and rodmen, axe-men, and common laborers, all paid lower wages on a per diem or hourly basis. 
	I 
	13 

	I 
	12. Trevorrow, Ohio's Canals, p: 14; Still, 11 Ethan Allen Brown, 11 pp. 42-43; Scheiber, Ohio Canal Era, p. 40; and Scheiber, 11 Alfred Kelley and the Ohio Business Elite7P-374. 
	13. "Fourth Annual Report of the Canal Commissioners, 11 December 10, 1825; Kilbourn, Public Documents, p. 176, 195; History of the Ohio 
	I 

	33 
	Because of the large number of canal projects in the eastern states 
	el 
	and the relatively small number of trained civil engineers to superintend 
	the construction of those projects, there was a critical shortage of trained 
	I 
	engineers in the United States. This was especially true of a western 
	state such as Ohio. The completion of the Erie Canal in 1825, however, 
	I 
	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 
	I Ohio canal surveys and had held the positions of assistant engineer on 
	the middle division of the Erie Canal (1817) and division engineer in 
	charge of the work in the Irondequoit Valley (1819-24), accepted the 
	I 
	14 
	appointment as principal engineer . Another New Yorker, William H. 
	Price, about whom little is known but who served in various engineering 
	I 
	capacities for several decades on Ohio canals and railroads, was named a 
	resident engineer and assigned to the northern portion of the Ohio and 
	I 
	Erie. Also appointed as a resident engineer and assigned to the 
	15 

	southern portion of the Ohio and Erie as well as the Miami and Erie was 
	I 
	el 
	13. (Cont.) Canals, pp. 26-27; Daniel Hovey Calhoun, The American Civil Engineer: Origins and Conflict (Cambridge 1960), pp. 35, 48-49, 168-171; and Scheiber, Ohio Canal Era, p. 62. 
	I 
	14. Committee on History and Heritage of American Civil Engineering, A Biographical Dictionary of American Civil Engineers, pp. 7-8; Douglass to 
	I 
	Bates, May 12, 1825, Vertical File Manuscripts #2393, Ohio Historical Society, Columbus; and Bates to Kelley, February 5, and April 3, 1826, Manuscripts, C212, RM, Folder I; Cincinnati Historical Society. 
	I 
	15. Dial, "Construction of the Ohio Canals, 11 p. 468; and "Fourth Annual Report of the Canal Commissioners," December 10, 1825; Kilbourn, Pub I ic Documents, p. 176. In later years, Price served as an engineer on 
	I 
	the Walhonding Canal (1836-42), 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 
	I 
	routes for the Hillsborough and Cincinnati Railroad Company in July 1848. Alfred Kelley to Mary Kelley, December 28, 1828, Alfred Kelley Papers, Manuscript Collection #151, Box I, Folder 2, Ohio Historical Society, Columbus; N. N. Hill, Jr., comp., History of Coshocton County, Ohio: 
	I 
	Its Past and Present, 1740-1881 (Newark 1881), p. 286; History of Ross and Highland 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. 1-8. 
	•• 
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	le 
	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 16 
	f Is eng I neering s. per ect hs I 
	I 
	. 
	k"II 
	. . 

	During the spring of 1825 the board employed Nathan S. Roberts, 
	I 

	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. 
	I 

	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, 
	I 

	however, left Ohio in early 1826 for employment as the principal engineer on the western division of the Pennsylvania Canal because of better pay 
	I 

	in that state. 
	17 

	The shortage of experienced and qualified civil engineers in Ohio 
	I 

	had confronted the canal commission since its inception. As early as 1823, Alfred Kelley, who was unable to hire a prominent engineer in New 
	I 

	York to succeed Geddes in directing the Ohio canal surveys, had written that 11 We must train some for ourselves. In the spring of 1826 Micajah 
	le 
	1118 

	T. Williams voiced those same sentiments in a letter to Kelley: 
	We shall be compelled to rely on home made engineers in a 
	I 

	great measure I presume, and to make residents of the most experienced and best qualified citizens we can find. I have one in view . . . who with a little experience I shall b~gvilling to take as a resident engineer if the service requires it. 
	I 

	Accordingly, the canal commissioners relied primarily on the 
	I 

	surveyors who had been on the Ohio staff during the 1822-25 surveys, and promising local talent, in naming assistant engineers, surveyors, and 
	I 

	I 
	I 
	I 
	I 
	16. 
	11 Fourth Annual Report of the Canal Commissioners, 11 December 10, 1825; Kilbourn, Public Documents, p. 176, and Scheiber, Ohio Canal Era, 

	pp. 63-64. 

	I 
	I 
	17. Roberts to Kelley, April 5, 1826, Manuscripts, C212, RM, Folder I, Cincinnati Historical Society, and II Fourth Annual Report of the Canal Commissioners," December 10, 1825; Kilbourn, Public Documents, p. 179 . 


	18. Quoted in Scheiber, Ohio Canal Era, p. 242. 
	19. Williams to Kelley, April 2, 1826, Manuscripts, C212, RM, Folder I, Cincinnati Historical Society. 
	I 
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	I 

	their helpers for the engineering corps. They also depended on their 
	20 

	el 
	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 
	I 
	21 
	corps. In addition, contacts through informal family relationships and 
	personal friendships were used in recruiting engineering talent, as in the 
	I 
	case of the hiring of John Bates--the son of David S. Bates--as a 
	. 22 
	resident engineer. Subsequently, many of the men who were hired into 
	the lower echelons of the corps learned the skills of civil engineering and 
	I 
	canal construction technology through on-the-job training and rose to 
	senior positions in the corps. 
	23 

	I 
	20. Some correspondence in the Kelley papers indicates that he recruited 
	I 
	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 
	I "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 11 was loathe to give up his business unless he 
	with genius of my mind, 

	I 
	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 I, 1826, Manuscripts, C212, 
	-, 
	RM, Folder I, 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 
	I 
	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 
	I 
	contemplated rout [sic] 11 through that part of the country. Hughes to Kelley, May 6, 1826, Manuscripts, C212, RM, Folder I, Cincinnati Historical Society. 
	I 
	21. 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 
	I 
	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 
	I 
	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 
	I 
	of 1829. Hurd to Kelley, March 30, 1826, Manuscripts, C212, RM, Folder I, Cincinnati Historical Society. 
	22. Douglass to Bates, May 12, 1825, Vertical File Manuscripts #2393, Ohio Historical Society, Columbus. 
	•• 
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	23. Scheiber, Ohio Canal Era, pp. 63-64. 
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	As the "acting commissioners, 11 who in effect superintended the work 
	le 

	of the engineering staff, Kelley and Williams began a process of administrative development that involved the growth of bureaucratic 
	I 

	organization, as the canal commission unvariably followed their recommendations in mapping the framework of the corps and delegation of 
	I 

	powers within it. Despite the establishment of an engineering corps, Kelley's style, as the "acting commissioner" of the northern section of the 
	I 

	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 
	I 

	work himself, resulting in close, often heavy-handed supervision of his subordinates. Williams, who was more sensitive than Kelley to the need 
	I 

	for developing a bureaucracy capable of carrying on the work, finally urged him in February 1832 to stay away from the lines occasionally and 
	I 

	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 
	le 
	I 

	necessity of confiding the entire~hange and responsibility of 
	2

	the two canals to these very men. 
	This appeal was timed to coincide with the adoption by the board of a 
	I 

	highly detailed and formal set of guidelines. These set down the rules and specifications governing construction of the various canal components 
	I 

	on the Ohio and Erie. They were intended for the superintending engineers on the lines, and were issued on January 30, 1832. 
	25 

	I 
	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 
	I 

	I I 
	24. Quoted in Scheiber, "Alfred Kelley and the Ohio Business Elite, 11 
	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. 
	I 

	37 
	11 Eighth Annual Report of the Board of Canal Commissioners, 11 issued on 
	el 
	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: 
	I 
	11 Engineers formerly in the service of the State, removed, by resignation or death" and "Arrangement of the Corps of Civil Engineers in the 1126 
	I 
	service of the State of Ohio: January, 1830--0n the Ohio Canal . 
	D. Determination of Final Route, Design, Specifications, and Plans: 
	I 
	1825-27 After funds were assured and the nucleus of the engineering corps 
	I 
	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 
	I 
	the Ohio and Erie Canal line between Coshocton on the Muskingum River and Lake Erie. The legislature 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 
	I 

	I 
	engineers, William H. Price and Samuel Forrer, to accompany Nathan S. 
	Roberts, who had been hired to lend his considerable prestige in canal 
	el 
	engineering circles to the final determination of the line. These three 
	engineers were to submit a detailed analysis of the merits and cost 
	I 
	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 
	I 
	information was suppressed, however, until after the Roberts• survey, 
	apparently to encourage donations of land from Cuyahoga Valley 
	I 
	1s decision. The 
	landholders who thought they might influence the board

	report by Roberts, issued on May 5, confirmed the earlier views of the 
	I 
	commissioners in recommending the Tuscarawas and Cuyahoga route to 
	Lake Erie because it would be more accessible, incur less expensive 
	I I 
	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. 119-121. -----
	-
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	construction costs, and have a more adequate water supply than the other 
	le 

	two routes. 
	27 

	I 
	At their policy meeting in May 1825 the canal commissioners also 
	decided to adopt the specifications used on the Erie Canal for the 
	I 

	construction of the Ohio canals. The latter became a part of the basic 
	28 

	text of all the contracts that were let for canal construction. The 
	I 

	original specifications were: 
	GRUBBING AND CLEARING 
	I 

	First, in all places where the natural surface of the earth is above the bottom of the canal and where the line requires 
	I 

	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, 
	I 

	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 
	I 

	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 
	le 

	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 
	I 

	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 
	I 

	of the sections adjoining this contract. 
	CANAL PRISM AND BANKS 
	I 

	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 
	I 

	I 
	27. Scheiber, Ohio Canal Era, p. 40; Scheiber, 11 0hio Canal Movement, 11 
	I 
	I 
	I 
	p. 254; History of the OhioCanals, p. 20; and 11 Fourth Annual Report of the Canal Commissioners, 11 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. 

	I 
	I 
	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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	el 
	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 
	I 
	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: 
	I the towing path, which shall 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 
	I 
	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, 
	I 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 
	I 
	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 
	I 
	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 
	I 
	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· 1ess than five feet wide at 
	el 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 
	I 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 
	I 
	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 
	I 
	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 
	I 
	admitted into the said space of ten feet last described. 
	I 
	EMBANKMENTS 
	Third: In all cases of embankment, and where the bottom line of canal is above the natural surface of the earth, all the 
	I 
	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 
	40 
	•• 
	I 

	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 
	I 
	le 

	porous earth, shall be removed entirely without said banks, so that the banks may unite securely with the solid earth beneath. 
	I 
	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 
	I 
	I 

	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 
	I 
	I 

	centre to centre.) Buttresses shall be so built that 20 feet in length of the walls opposite the upper gates, and 17 feet in length opposite the lower lock gates shall be 9 feet thick at 
	I 

	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 
	le 

	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 ho I low quoins, which shall be cut smooth and true, agreeably to a pattern to 
	I 

	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 sh al I 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 
	I 
	I 

	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 
	I 

	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 
	I 

	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, paddle 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
	I 
	I 
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	foundation of the lock unless a smooth and firm rock foundation 
	el 
	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 
	I 
	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 
	I 
	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 
	I 
	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 
	I 
	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 
	I 
	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 
	I 
	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 
	I 
	the lock shall be well puddled with good, solid, water tight 
	materials, agreeably to the directions of such engineer. 
	el 
	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 
	I 
	built 
	I 
	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 
	I 
	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. 
	I 
	The moles or piers were to be constructed 
	I 
	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 
	I 
	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 
	le 

	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 
	I 

	rests, half the thickness of the dove tai I 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 sh al I be formed on the inner side, next the canal, of the usual slope, of 
	I 
	I 

	good solid earth as in other cases. The moles so formed sh~ij 
	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 
	I 
	I 

	culverts, aqueducts, waste structures, feeder dam complexes, bridges, and protective walls. A study of the contracts for the Ohio canals 
	I 

	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 
	I 

	11 acting commissioner" or engineer. 
	le 
	specifications were generally handwritten in the contracts by an 

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

	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 
	I 

	canals and the reservoirs to be used as feeders. In addition, the commissioners were empowered to seize timber and stone required for 
	I 

	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 
	I 

	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 
	I 

	I 
	29. 11 Fourth Annual Report of the Canal Commissioners, 11 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. 
	I 
	I 
	e 

	I 
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	appealed to the legislature. Once a settlement was made the 
	el 
	commissioners were required to pay the owner the specified price in 
	return for which the state received title in fee simple to the property. 
	I 
	The legislation also authorized the board to accept donations of land or 
	money from any individuals or municipalities along the routes of the 
	I 
	canals. 
	30 

	The canal commissioners reported in December 1825 that the land 
	I 
	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 
	I 
	commissioners noted that: 
	I 
	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 
	I 
	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 
	I 
	the canals will pass, will set up claims for damages; and still fewer in which they will be allowed by judicious men, if claimed. 
	e1 
	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 
	I 
	particular routes; and the bonds have been made payable, on the completion 39f the canal to certain points therein designated. . . . 
	I 
	The commissioners included a "Schedule of Donations to the Canal 
	11 in their report. Altogether, the donations of land and money up 
	Fund

	I 
	to December I totalled an estimated sum of $25,006. Of this sum $12,070 
	had been received along the line between Cleveland and New Philadelphia 
	I 
	and $12,936 from the area around Chillicothe. Between December I and 10 
	donations amounting to more than $5,000 were received from Cleveland, 
	I 
	I 
	30. Finn, "The Ohio Canals, 11 p. 13 and Scheiber, Ohio Canal Era, 
	pp. 67-68. 
	31. 11 Fourth Annual Report of the Canal Commissioners, 11 December 10, 1825, Kilbourn, 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 made. 
	le 
	32 

	I 
	Despite the apparent success of the land acquisition program, local landowners along the canal right-of-way nevertheless were unhappy over 
	I 

	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 legislature to 
	I 
	I 

	revise the existing procedures for settling disputes over proper compensation for property taken. Although the state legislature 
	I 
	33 

	opposed any changes in the existing law, it applied pressure on the commissioners to establish the appraisal boards provided for in the 
	I 

	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 
	I 

	Ferris of Medina County, and Nehemiah Allen of Cuyahoga County was appointed by Alfred Kelley and sworn into office on September 27, 1827, 
	1e 

	to assess damages claimed by various persons between the Portage Summit and Cleveland. 
	I 
	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 
	I 
	I 

	I 
	I 
	I 
	I 
	32. 
	Ibid. A copy of that portion of the "Schedule of Donations to the Canal~nd11 covering the donations from the area between Cleveland and New Philadelphia may be seen in Appendix D. 

	I 
	I 
	33. 
	The "Report of the Canal Committee of the House of Representatives, Concerning Damages, 18th January 182711 in response to one such petition 


	by the citizens of the Miami Valley may be seen in Kilbourn, Public Documents, pp. 260-262 . 
	34. 11 Appraisement of Damages, 11 1827, pp. 1-2, Records of the Board of Public Works of Ohio, Series 1279, Ohio Historical Society, Columbus. 
	I 
	45 
	had been burned on his property ( Lot no. 42) in Northampton by orders 
	el 
	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 
	I 
	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 
	I 
	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 
	I 
	Newburgh. William Brannan complained that 3,000 perches of stone had been removed from his property in Boston for the construction of locks 
	I 
	and culverts in the vicinity. 
	35 

	I 
	At its meeting on October 31, 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 
	I 
	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 
	I 
	land and crops as a result of construction. 
	36 

	e1 
	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 
	I 
	McMillan, Jr., and Erastus Torrey on July 19, 1825, for 60,000 bushels 
	I 
	35. "Bill of Damage, Oliver Dewey;" 11 Posts Estate Application for 
	I 
	11 11Titus Street and Samuel Hughes Acct, October I, 1827; 11 Brannan to Kelley, November 29, 1826; 11 Contracts, Records of the Board of Public Works of Ohio, Series 1231, Ohio Historical 
	Damages, July 12, 1826; 
	11 

	I 
	11 Series 1199, in the same collection. 
	Society, Columbus. Also see "Abstract of Awards for Damages, 

	36. "Sixth Annual Report of the Board of Canal Commissioners, 
	11 

	I 
	January 17, 1828, Kilbourn, Public Documents, p. · 287. A notebook II Appraisement of Damages" was found in the Records of the Board of Public Works of Ohio at the Ohio Historical Society in Columbus. 
	entitled 

	I 
	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 31, 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 
	le 

	that the two men would 11quarry, burn and grind11 the water lime in a 
	11 

	suitable and proper manner11 so that it would be prepared in every 
	I 
	11 

	respect11 for 11 making into mortar, grout, & water cement, fit and proper to be used in laying the walls of locks, culverts, aqueducts, & other 
	I 

	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 
	I 
	11 

	the junction of the outlet of Summit Lake and Williams Run in Portage Township would yield enough lime to produce 60,000 bushels. 
	I 

	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 I and November I and 
	I 
	I 

	the remainder after April I, 1826. The lime contractors would receive 14 cents per bushel for the lime that could be recovered from the upper six 
	I 

	feet of the quarry, and would receive additional money to cover the cost of quarrying the lime below that level. 
	1e 
	37 

	In summary, it appears that virtually all of the building materials used to build the Ohio and Erie Canal in the Cuyahoga Valley were 
	I 

	acquired locally. In addition to the aforementioned lime contract, the commissioners also obtained lime from the Hale Farm west of the canal 
	I 

	between Lock No. 26 and Furnace Run. Quarries in Peninsula, Akron, and Independence yielded the Berea Sandstone used to build the locks 
	I 

	and other stone structures. Hardwood, such as white oak, was obtained from the region around Peninsula. 
	38 

	I 
	I 37. Articles of Agreement, John McMillan, Jr., and Erastus Torrey, and 
	Canal Commissioners, July 19, 1825, 11 Contracts, 11 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 . 
	I 

	38. 11 Cuyahoga Valley History for Volunteer-In-Parks Tour Guides, 11 pp. 12-14; Hudson Times, October II, 1978; 11 Deep Lock Quarry Metropolitan Park, 11 Green Islands: Your Metropolitan Parks, 111 (May 1963), n.p. and 11 The Mechanics of Deep Lock Quarry Operations, 11 Green Islands: Your Metropolitan Parks, XIX (June 1979), n.p. 
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	CHAPTER FOUR: CONSTRUCTION OF THE OHIO AND ERIE CANAL IN 
	el 
	THE CUYAHOGA VALLEY: 1825-27 
	I 
	A. Introduction: Preparations for Construction 
	After the major technical questions had been settled, the canal commission confronted the delicate political matter of establishing 
	I construction priorities. The 1825 canal law had not required that the Ohio and Erie and the Miami and Erie lines be built simultaneously. The 
	I 
	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 
	I 
	uncertain, the best strategy seemed to be one of building from the projected termini inland by stages, thus resulting in partially-built canals 
	I 
	that would be capable of sustaining navigation in case of forced abandonment or curtailment. 
	1 

	I 
	In determining construction on the Ohio and Erie the commissioners and the engineering corps were presented with a difficult challenge, since 
	I 
	the canal was to cover 308 miles, over which it would rise and fall a total of some I, 207 feet and involve the construction of 146 locks and 14 
	el 
	2 

	aqueducts. 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 
	I 
	division down the Scioto. Valley to the Ohio River before undertaking the remainder of the work, because of the large population and highly active 
	I 
	citizenry demanding immediate construction in that area. The commissioners, however, determined to concentrate their resources 
	I 
	initially on the northern division in the sparsely-settled Cuyahoga Valley and thus fulfill one of the principal goals of the canal movement: the 
	I 
	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 
	I 
	I 
	1. 
	1. 
	1. 
	Scheiber, Ohio Canal Era, p. 42. 

	2. 
	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 II-mile line of the Licking Summit because the heavy excavations 
	le 

	for the 11 deep cut11 there would require more time for completion than any 
	I 
	3 

	other segment of the canal. 
	Thus, the stage was set for commencement of the construction of the 
	I 

	first segments of the Ohio and Erie Canal. On July 4, 1825, groundbreaking ceremonies were held at Licking Summit, three miles south 
	I 

	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 
	I 
	I 

	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 
	I 

	July 21, a similar ceremony was held at Middletown to break ground for the Miami and Erie. 
	I 
	4 

	For the purpose of organizing the material for the construction phase 
	le 

	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. 
	I 

	I 
	B. Locating the Final Canal Line Immediately after the final route of the Ohio and Erie Canal between 
	I 

	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 
	I 
	I 

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

	4. 
	4. 
	Finn, "The Ohio Canals," pp. 1-2. 
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	the ground at intervals of every five chains 11to disclose the true 
	el 
	character of the earth to be excavated, and to prevent disappointment to 
	contractors as to the value of the work. 11 According to the annual report 
	I 
	of the canal commissioners in December 1825, the final location of the line 
	was 
	I 
	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 
	I 
	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 
	I 
	when made--its con.venience 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 
	I 
	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. 
	I 
	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 
	I 
	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 skill; bu15 to determine where it can 
	el 
	be best made, requires much of both. 
	C. Letting of Contracts 
	I 
	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. 
	I 
	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 
	I 
	small enterprisers and that competitive bidding would be stimulated. 
	I 
	As soon as it was determined that a portion of the line was ready 
	for construction, public notices were placed in local newspapers, 
	I I 
	5. 11 Fourth Annual Report of the Canal Commissioners, 11 December 10, 1825, Kilbourn, Public Documents, p. 181. None of the original surveys, profiles, or plans prepared by Price are extant. 
	•• 
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	I 
	indicating the time and place at which bids would be received. Advertisements were also sent to New York where construction on the 
	le 

	Erie Canal was coming to an end. The effort to lure experienced New 
	I 

	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. 
	I 
	I 

	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 
	I 

	contracts which augured well for letting contracts on terms that were 
	6 
	I 

	advantageous to the state. 
	According to Harry Scheiber, the professional canal contractor "was 
	I 

	an unusual breed of entrepreneur. 11 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. . . . 
	18 
	I 

	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 
	I 

	professional met competition in Ohio from numerous "active, enterprising citizens, living near the canal and in the neighboring counties, 11 including farmers, merchants, bankers, land dealers, and lawyer-capitalists. When outbid, whether 
	I 

	shrewdly or recklessly, by an amateur, the professional often hired himself out as a foreman. Some solicited subcontracts. Indeed the practice of employing experienced 11 canallers11 as 
	I 

	foremen was encouraged by a canal commission rule requiring all 11 if not expert themselves, [to] hire a superintendent approved by the Acting Commissioner or Principal Engineer." The commissioners also gave preference to professional 
	I 
	bidders, 

	I 
	6. Ibid., pp. 182-183, and Scheiber, Ohio Canal Era, pp. 44-45, 70. The large influx of New York contractorson the line of the canal within the present boundaries of Cuyahoga Valley National Recreation Area is 
	I 

	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 18 to men from unidentified states. See "Contracts, 11 Records of the Board of Public Works of Ohio, Series 1231, Ohio Historical Society, Columbus. 
	I 
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	el 
	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 
	I 
	received the contracf even if the commissioners knew full well he would lose by it. 
	I 
	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 
	I 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 
	I 
	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 
	I 
	which required further surveying and examination. 
	8 

	I 
	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 1825 provided that the work would be completed by 
	I 
	September I or October I, 1826. The contracts were signed by the contractor and by the acting commissioner on behalf of the state. The 
	ea 
	contracts were made in triplicate, one copy going to the contractor, one copy to the acting commissioner, and one reserved as a public document. 
	I 
	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 
	I construction would begin, the resident engineers would play an inspectoral · role, overseeing the quality of the materials used by the 
	I 
	contractors and of labor performed. The contractors were to be paid 
	I 
	7. Scheiber, Ohio Canal Era, pp. 70-71. 
	I 
	8. Ibid. A list of the contractors for Sections Nos. 35-91 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 
	I 
	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 
	I 

	funds to be paid the contractors who performed work on the canal north of Akron. 
	I 
	9 

	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 
	I 
	I 

	work in the contracts, amounted to $. In addition, it would be necessary to build some 15 road bridges over the canal and that part of 
	I 
	366,939.67

	the line at an estimated cost of $3,000, thus making the total cost of that section of the canal to be $. That sum was $less 
	I 
	369,639.67
	67,639.07 

	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 
	I 

	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 
	1 

	contract prices were attributed to the competition for the work, as some lettings received 23 bids per job--a situation in which some contractors 
	I 

	underestimated the work simply to obtain a contract. 
	10 

	I 
	9. 11 Fourth Annual Report of the Canal Cammi ssioners, 11 December 10, 1825, Kilbourn, Public Documents, p. 182, 188-189; History of the Ohio 
	I 

	Canals, p. 25; Scheiber, Ohio Canal Era, p. 70; and "Contracts," Records of the Board of Public Works of Ohio, Series 1231, Ohio Historical Society, Columbus. A copy of the standard form for the contracts entitled II Form of an Agreement, 11 which was appended to the 
	I 

	aforementioned II Fourth Annual Report, 11 may be seen in Appendix G. 
	I 
	I 
	I 
	10. History of the Ohio Canals, pp. 25-26; Scheiber, Ohio Canal Era, 

	I 
	I 
	p. 
	45; and "FourthAnnual 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 
	el 
	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 
	I 
	unexpectedly quick. Irish immigrant workers who had toiled on the 
	nearly-completed Erie Canal began arriving at Cleveland in large numbers 
	to take advantage of the job opportunities in the Cuyahoga Valley. The 
	I 
	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 
	I 
	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 
	I 
	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 
	I 
	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 11 
	I, 500 and 2,000. 
	I 
	The work of digging the canal consisted of long hours of 
	I 
	back-breaking and often dangerous labor. One writer has described some 
	of the various features of the work of digging the canal prism as: 
	ea 
	Digging up and moving the dirt was a big proposition in the construction of the waterways. Primitive plows drawn by 
	I 
	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 
	I 
	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, 
	I 
	tedious process. Powder holes were drilled by -nt'nd into the 
	blocks of stone in the pathway of the canal. . . . 
	I I 
	11. 11 Fourth Annual Report of the Canal Commissioners, 11 December 10, 1825, Kilbourn, Public Documents, p. 184; Scheiber, Ohio Canal Era, 
	p. 45; T. H. Findley, "One Canaller's Enthusiasm, 11 p .--rS;" Jim Baker, 
	I 
	The .§lg Ditch, 2nd ed. ( Columbus 1975), n. p.; and Robert Hull, 11 The 11 Ohio Bell Voice, (2nd qtr., 1972), n.p . 
	Boats That Walked Up Stairs, 

	12. Cleveland Plain Dealer, May 22, 1932. 
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	According to another writer, digging the pits for the lock chambers 
	le 

	also proved to be back-breaking labor: 
	I 
	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 
	I 

	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. Al I pumping of water had to be done with simple 
	I 

	hand-pumps like those used on the ships of the day. The grubbing ~ut of massive roots and hardpan was a large part of the task. 
	I 
	1

	E. Progress and Problems of Construction 
	Work on the Ohio and Erie Canal north of the Portage Summit began 
	I 

	in early July 1825. By December I the construction was progressing 
	rapidly according to the canal commission, who reported that $
	I 
	63,279.00 

	had been already paid to the contractors. In its annual report on 
	December 10, the board observed: 
	I 
	-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. 
	I 

	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 
	I 

	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 
	I 

	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 
	I 

	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 yards 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 
	I 
	I 

	foundations of locks and culverts, besides the timber already 
	13. Wilcox, The Ohio Canals, p. 14. 
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	placed in the foundations of the locks; between six and seven thousand perches of stone, besides those already laid into the 
	I 
	walls of locks, have been quarried, upwards of four thousand perches of which have been delivered ready for use. 
	I 
	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 
	I 
	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 · 
	I 
	will require strict iCfnomy, and good management, to nett [ sic] even a small profit. 
	Only one major problem had impeded work in the Cuyahoga Valley 
	I 
	during the first five months of construction. In September and early 
	October an epidemic swept through the labor force in Portage and 
	I 
	Northampton townships. The canal commission attributed the outbreak to 
	the fact that most 11of the laborers employed were unaccustomed to the 
	I 
	climate, and neglected to take the necessary precautions for preserving 
	health. 11 Where the laborers had used 11 proper means11 to avoid the 
	.. 
	diseases incident to the season and climate, 11 they were reportedly 
	11 

	healthy, even on those parts of the line that were most exposed to . k 15 
	sic ness. 
	I I 
	14. 11 Fourth Annual Report of the Canal Commissioners, 11 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 
	I 
	north of Portage Summit prior to November 20. A copy of this appendix may be seen in Appendix I of this report. 
	I 
	15. 11 Fourth Annual Report of the Canal Commissioners, 11 December 10, 1825, Kilbourn, Public Documents, p. 184. The disease among the laborers, then commonly referred to as 11canal fever, 11 has been diagnosed by modern doctors as malaria because of the common symptoms of 
	I 
	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 meddle with nature, while the medical 
	I 
	profession believed the fever was due to the early morning miasmic air ( 11 deleterious exhalations11 ) 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 
	•• 
	•• 
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	Irish increasingly became the backbone of the labor force. The Irish 
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	le 
	The construction of the canal prism between Cleveland and Kendall 
	was far enough along by May 1826 that a contract was let to Amos 
	I 

	Seward, Aaron Hine, and Ephraim Clark of Tallmadge to seed the canal 
	bank slopes. The contractors agreed 
	I 

	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 qua
	I 
	I 
	I 

	equivalent thereto . . . according to the quantity of each kind usually sowed by farmers. 
	I 

	The work was to start by mid-June and the contractors were to continue 
	16 
	I 

	their operations on other sections of the canal as they were completed. 
	le 
	When the commissioners issued their next annual report on 
	December 19, 1826, the document mentioned a number of factors that had 
	I 

	impeded the construction work in the Cuyahoga Valley and had prevented 
	the line north of Portage Summit from being completed by October I as 
	specified in the original contracts. Inclement winter weather, floods, a 
	I 

	labor shortage, and outbreaks of typhoid, as well as the fact that some 
	contractors had absconded from their contracts leaving their workers 
	I 

	unpaid, all had played a role in delaying the work. In addition, 
	Pennsylvania was now vying with Ohio for the services of engineers, 
	I 

	15. (Cont.) laborers were sometimes referred to as the "Wild Irish Bog 
	I 

	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 11 a dead Irishman for every mile of canal 11 in Ohio. Findley, 110ne Canaller's Enthusiasm, 11 p. 15 
	I 

	and Baker, The fila 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 1231, Ohio Historical Society, Columbus. 
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	laborers, and experienced contractors, and competing for capital. As a 
	el 
	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 
	I 
	exposed contractors to financial pressures when many workers left Ohio to 
	obtain higher wages in Pennsylvania. This caused a shortage of workers f 17 
	an d an increase o wages in 10. 
	. 
	. 
	Oh" 
	I 

	The heavy rains and freshet that struck the Cuyahoga Valley in late 
	I 
	June 1826, while not causing serious damage to the construction 
	operations, were nevertheless a portent of future problems for the Ohio 
	I 
	and Erie Canal. According to the commissioners, the flooding and its 
	effect on the canal were described as follows: 
	I 
	The heavy rains which fell in the later part of the month of June, produced a freshet in the Cuyahoga river and its 
	I 
	branches, which occasioned some damage to contractors, whose work in the valley 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 vary materially from two thousand dollars. The crib 


	e, 
	e, 
	e, 
	I 

	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, 
	I 
	contrary to the advice of the engineers and acting 
	I 
	17. 11 Fifth Annual Report of the Canal Commissioners, 11 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 
	I 
	present boundaries of Cuyahoga Valley National Recreation Area were abandoned. The contracts covered the construction of: (I) Sections Nos. 15, 16, 42, 45, 46/Locks Nos. 17, 18; (2) Sections Nos. 64, 67; (3) Sections Nos. 79, BO/Culvert; (4) Sections Nos. 86, 105/Lock No. 38; and 
	I 
	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 
	I 
	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 
	I 
	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 11 Contracts, 11 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 
	I 

	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 
	I 

	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 
	I 

	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 weful manner' though unfinished' sustained no material damage. 
	I 

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

	Portage Summit would be completed and ready for navigation by June 
	1827. The board took solace in the fact that: 
	I 

	Although these causes, combined with others of less note, have prevented the finishing of the canal between the Portage 
	I 

	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 
	1e 

	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; 
	I 
	I 

	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 
	I 

	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 
	I 

	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. 
	I 

	I 
	I . 
	18. 11 Fifth Annual Report of the Canal Commissioners, 11 December 19, 1826, Kilbourn, Public Documents, p. 238. 
	e 
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	el 
	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 
	I 
	well as a large proportion of the "ordinary work" on the canal were 
	already done. According to their report: 
	I 
	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, 
	I 
	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 
	I 
	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 
	I 
	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 
	I 
	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, 
	e, 
	e, 
	e, 
	I 

	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 
	I 
	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 
	I 
	bridges have also been erected. 
	Of the more ordinary work, appertaining to the 
	I 
	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 
	I 
	requiring for its completion a little work in trimming the banks, after the frost sh al I have left the ground in the spring. The work on a few of the sections is more backward, but should the 
	I 
	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 
	I 
	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 
	le 
	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 wate~prove to be as substantial and tight as had been anticipated. 
	I 
	9 

	The fact that none of the lines under construction had been 
	I 

	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, 
	I 

	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. 
	I 

	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 
	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 
	S umm,. 
	I 
	·t 20 


	There were other compelling reasons why the commissioners were 
	I 

	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 17, 1828, as follows: 
	I 
	1e 

	The time had arrived when the people of the state had been assured of having an opportunity of witnessing some of 
	I 

	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 
	I 

	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 
	I 

	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 
	I 

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

	20. Scheiber, Ohio Canal Era, p. 47. 
	I 
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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 9ad, subjecting them to great expense and much inconvenience. 
	2

	I 
	The change in strategy succeeeded in renewing the pace of activity 
	on the line in the Cuyahoga Valley. Where the work had been hampered 
	I 
	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, 
	I 
	setting a short time limit for completion. In their annual report of 
	January 17, 1828, the commissioners described their problems with some of 
	I 
	the contractors and the policies they adopted to speed the work: 
	I 
	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 
	I 
	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 
	e1 
	were consequently less advanced at the opening of the spring 
	than had been anticipated. 
	Soon after the season for the commencement of vigorous 
	I 
	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 
	I 
	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. 
	I 
	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 
	I 
	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 
	I 
	the first contractor is the unavoidable consequence. These 
	considerations have induced the acting commissioners to avoid 
	I 
	21. 11Sixth Annual Report of the Board of Canal Commissioners, 11 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. 
	I 

	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 
	I 
	I 

	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 
	I 

	their contracts had expired, and they had been frequently warned of the consequences of heir remiss and unfaithful manner of prosecuting their work. 
	I 
	22

	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 
	I 

	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 
	I 

	board and the canal commission, various state officials, and other 
	1e 

	dignitaries for the voyage 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 
	I 

	dignitaries were joined by another boat named for the governor. 
	Meanwhile, the people of Cleveland had borrowed an Erie Canal boat, 
	I 

	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 
	I 

	original groundbreaking ceremonies had been held. Arriving to the 
	welcoming throngs at Cleveland, the three boats were the focal point of 
	I 

	I 
	22. Ibid., 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. I, 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. 91. See Appendix F of this report for further information
	I 
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	appropriate ceremonies, followed by a memorable state dinner at Belden's 
	el 
	Tavern. A few hours later the first freight canal boat, Enterprise, 
	arrived at Cleveland from the Akron district, carrying a cargo of flour 
	I 
	and whiskey consigned to W. H. Price of Franklin Mills ( Kent) through 
	Merwin, Giddings & Co. 
	23 

	I 
	In their efforts to complete the Cleveland-to-Akron sector of the 
	I 
	canal at the earliest possible date, the commissioners had postponed parts 
	of the work that 11 were esteemed of less pressing importance. 11 The 
	I 
	postponed work included: 
	The construction of feeders from the main Cuyahoga, that 
	I 
	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 
	I 
	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. 
	I 
	The short-cuts taken to guarantee an early completion date, 
	e1 
	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: 
	I 
	The canal was filled and supplied with water, while the rainy season continued, by the small streams naturally flowing 
	I 
	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 
	I 
	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 
	I 
	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 
	I 
	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 
	I 
	even where the supply was most deficient. 
	23. Still, 11 Ethan Allen Brown, 11 pp. 52-53. 
	•• 
	•• 
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	From these causes the navigation of the canal necessarily sustained considerable interruption. 
	I 

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

	the following work was carried out after July 4: 
	I 
	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 
	I 

	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 
	I 

	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. . . . 
	I 

	In January 1828 the commissioners reported that: 
	I 

	After these feeders were so far completed as to admit of 
	,e 

	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 t~~t occasioned by a few small breaches, 
	I 

	until late in December. 
	I I I I I 
	24. Sixth Annual Report of the Board of Canal Commissioners, 11 January 17, 1827[1828], Kilbourn, Public Documents, pp. 275-276. The construction of the 11 wears11 and the feeders will be treated more fully in 
	I 
	11

	Chapter 6. 
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	I 

	CHAPTER FIVE: COMPLETION DATA ON THE OHIO AND ERIE 
	el 
	CANAL: 1832 
	I 
	A. Completion of the Ohio and Erie Canal: 1827-32 Construction operations continued along the line of the Ohio and Erie 
	I 
	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 
	I 
	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. In October 1831 the canal was opened as far south as 
	I 
	Chillicothe, and the work was finally finished to Portsmouth on the Ohio 
	1 
	River in October 1832 .
	I 
	All told, the Ohio and Erie Canal extended 308 .14 miles from 
	I 
	Cleveland, where the Cuyahoga River emptied into Lake Erie, to Portsmouth, where the Scioto River discharged into the Ohio. The canal 
	I 
	stretched some 38 miles through the Cuyahoga Valley, from Cleveland to 
	the north end of the Portage Summit at Akron--rising some the level of the lake via 44 locks (this section of the canal more fully in the next section of this chapter). The Portage Summit level was about nine miles, and from the 
	395 feet above 
	e1 
	will be treated length of the south end of 
	I 
	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, 
	I 
	near the mouth of Wakatomaka Creek, a small westerly branch of the Muskingum. From Web sport, the canal extended some 42 miles to Newark, 
	I 
	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 
	I streams running down to the Muskingum, a 2, 500-acre reservoir was located to supply water for a "deep cut. 11 From the 14-mile Licking 
	I 
	Summit level, the canal descended 202 feet via 30 locks in a southward direction, some 30 miles through the Little Walnut Creek Valley to 
	I 
	Lockbourne, where the II-mile Columbus Feeder entered the main trunk . 
	•• 
	•• 
	I 

	1. Scheiber, Ohio Canal Era, pp. 48-52. 
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	I 

	The canal then descended 211 feet via 24 locks through the Scioto River 
	le 

	Valley, some 87 miles to Portsmouth, where it entered the Scioto, some 
	200 yards above the confluence of the Scioto and the Ohio. 
	I 
	2 

	Along the entire line of the canal, there were 146 lift locks providing a total rise and fall of feet. In addition, there were 5 guard 
	I 
	1,207.35 

	locks, 14 aqueducts, 153 stone culverts, 50 wood culverts, 8 dams for 
	I 

	crossing streams, and 6 feeder dams. Five principal feeder lines 
	connected into the main trunk of the canal: Tuscarawas Feeder 
	I 

	(3.2-miles); Walhonding Feeder (1.3); Muskingum Side-Cut (2.58); 
	Granville Feeder (6.14); and Columbus Feeder (11). 
	3 

	I 
	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. 
	I 

	According to the board, the completed waterways had been constructed as 
	I 

	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, 
	1 
	,-

	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 
	I 

	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. 
	I 

	I 
	I 
	I 
	I 
	I 
	2. 
	Dial, Constructioh of the Ohio Canals, 11 pp. 472-473; "Eleventh Annual Report of the Canal Commissioners," January 22, 1833, pp. 7-8, 
	11 


	10-11, 15-17, 19-23; Trevorrow, Ohio's Canal, pp. 140-145; and Wilcox, The Ohio Canals, pp. 44-60. 

	I 
	I 
	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. 
	I 
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	The walls of the Locks 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 
	I 

	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. 
	I 

	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 
	I 

	between the walls, and the length of the Chambers, being the space between the upper and the lower gates, 90 feet--admitting boats 78 feet in length and 14 feet 10 inches in breadth, to pass freely through. 
	I 

	Aqueducts are constructed with wooden trunks, supported 
	I 

	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. 
	I 

	The stone Culverts on the Ohio Canal, with the exception of a few of a small class, erected soon after commencement of 
	I 

	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 
	le 

	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. 
	I 

	Large Aqueducts and culverts, as well as dams, are founded on piles, except where rock or other secure 
	I 

	foundations could be had. 
	Where it has been found necessary to erect locks, in 
	I 

	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 
	I 
	I 

	coarse gravel of from one to two feet in thickness, wrought into puddle, in which the floor timbers are to be imbeqped. This plan has therefore, in most instances, been adopted . 
	I 

	4. I bid. , pp. 6-7. 
	69 
	I 

	Whereas the original estimate of the cost of the Ohio and Erie Canal 
	el 
	had been set at $, the total cost of constructing the waterway, including early post-completion repairs to December I, 1832, 
	3,081,880.93

	I 
	amounted to $. More than one-half of the excess cost, or $, was due to the expense of work not included in the original 
	4,244,539.64
	675,711.64

	I 
	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 
	I 
	canal from the effects of floods, work necessary to secure the canal after being received from the contractors, and ordinary post-completion 
	I 
	. 5 
	repairs. 
	I 
	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 
	I 
	carried out on the Cleveland-to-Akron sector, was considered under eight subject headings. First, "regulating wears" were constructed around 90 
	I 
	percent of the locks as necessary water control mechanisms to maintain the equitable flow of water from one level to another. 
	el 
	11wears11 or 11tumbles11 the commissioners noted that 
	Concerning the 

	I 
	67 are of cut stone masonry, resting on foundations similar to those of the locks; the walls, in most cases, connected with 
	I 
	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. 
	I 
	These regulators were not included in the original plan, or estimate of the canal; and we believe they were first adopted as 
	I 
	a general appendage of locks on the canals of this State. 
	The cost of their construction cannot be accurately 
	I 
	estimated, as in many instances they are connected with and 
	I 
	5. I bid., pp. 24-31. The additional work done on the canal between July T 1827, and December I, 1832, was charged to the original construction of the waterway. The details of this work will be treated more fully in Chapter 6. 
	•• 
	•• 
	I 
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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 
	I 

	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 $150 each, and the cost of the whole at $26,800. 
	I 

	Second, various measures were taken to prevent continuous injuries 
	to the canal. These efforts included: 
	I 

	Sowing the banks of the canal with grass seed, to prevent 
	I 

	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 
	I 

	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 
	I 

	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 
	I 

	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. 
	le 

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

	commissioners noted: 
	At the time of making the original surveys and estimates of 
	I 

	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 
	I 

	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 
	I 

	abundant that source might be. 
	Experience has shewn [sic] that some of the streams do 
	I 

	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 
	I 

	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. 
	I 
	71 
	The four feeders north of Akron and their approximate costs were: 
	el 
	Pinery Feeder ($2,500); Peninsula Feeder ($900); Little Cuyahoga Feeder 
	($989. 70); and Messele Feeder ($). 
	3,521.03

	I 
	Fourth, cut stone was substituted for rough or hammer dressed 
	stone in many structures. The commissioners explained that: 
	I 
	At the time of forming the original estimates, it was 
	I 
	proposed to construct the arches of culverts, the abutments and piers of aqueducts; the abutments of darns, guard gates, feed gates and head gates of rough or hammer dressed stone. These structures have however, with very few exceptions, been 
	I 
	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 
	I 
	cost growing out of this modification, cannot be stated with certainity. It cannot, however, be less on the whole line, than $35,000 00. 
	I 
	Fifth, where cheaply-constructed darns had originally been 
	contemplated for crossing small streams, aqueducts or culverts had been 
	I 
	constructed. Moreover, 
	el 
	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, 
	I 
	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. 
	I 
	Sixth, additional embankments had been found necessary to secure 
	the canal against flood damage. The commissioners observed: 
	I 
	At the time of locating and forming the original plan of the 
	I 
	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 is 
	I 
	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 
	I 
	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. 
	le 

	This cause alone has increased the cost of the Ohio canal 
	at least $150,000, and may be considered one of the principal 
	I 

	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] 
	I 
	I 

	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 
	I 
	I 

	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 
	I 
	le 

	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. 
	I 

	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 
	I 

	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 
	I 
	I 

	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 
	I 

	of $100,000. 
	Eighth, all ordinary post-construction repairs made to the various 
	I 

	sections of the canal between July 4, 1827, and December I, 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 
	I 
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	el 
	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 wel I settled; and after such 
	I 
	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 
	I 
	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 depositet [sic] of earth in the canal, or 
	I 
	other obstructions to navigation. 
	In summary, the commissioners discussed the principal reasons for 
	I 
	the cost overruns on the canal. Among their comments were: 
	I 
	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 
	I 
	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. 
	I 
	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, 
	e1 
	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 
	I 
	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. 
	I 
	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 labour and 
	I 
	provisions. 
	The extensive works of internal improvements which have been prosecuted with so much energy in the adjoining states, 
	I 
	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 
	I 
	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. 
	I 
	6. I bid. , pp. 24-31. 
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	The frequent abandonment of jobs by contractors, in some 
	cases from dishonest motives, but much more frequently from 
	I 

	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 
	I 

	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 
	I 

	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. 
	I 
	The prices fixed on the work of various kinds, in the original estimates were generally sufficient to cover the expense of its execution--but the quantities were in many, indeed in 
	I 

	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. 
	I 

	In relation to this subject, it should be observed, that the surveys on which the first estimates of cost were formed, were 
	I 

	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. 
	le 

	During the season in which these surveys were principally made, upwards of six hundred miles of canal lines were located 
	I 

	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 
	I 

	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 
	I 

	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 various kinds, necessary to render a canal substantial and convenient, were either entirely omitted, or small and cheap works were supposed to be sufficient where 
	I 
	I 

	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 
	I 

	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 
	I 
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	things, owing 19 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 confluence of the river and Lake Erie. Between the terminus of the canal and the lake there were a harbor, two sloop locks, 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. Ibid., 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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	I 
	le 
	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 
	I 

	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 
	I 

	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. 
	I 

	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 
	I 

	admit the largest class 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, 
	I 

	and a depth of eight feet. Dry docks are so constructed as freely to admit lake vessels 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 
	I 

	thus made, greatly encourage and faci~tate the commercial 
	operations connected with canal navigation. 
	From the basin at Cleveland the canal ascended the Cuyahoga Valley 
	I 

	on the east side of the river some 24 miles to Peninsula, where it crossed 
	le 

	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 
	I 

	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. 
	I 

	On this division of the canal there were 44 locks that enabled the 
	I 

	canal to ascent 395.5-feet above the Cleveland basin. Of the 44 locks, 21 
	were within three miles and 16 were within 1-1/2 miles of the north end of 
	the Summit level. 
	I 

	There were three aqueducts on this division, including a single-span 
	I 

	structure across Mill Creek, nine miles from Cleveland, a two-span 
	structure across Tinkers Creek, thirteen miles from Cleveland, and a 
	I 

	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 
	el 
	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 
	I 
	floor of hewn timbers which extended across the bed of the stream and 
	under each abutment. The wooden trunk of the Tinkers Creek Aqueduct 
	I 
	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. 
	I 
	Concerning the two aqueducts, the commissioners observed: 
	I 
	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 
	I 
	and at the foot. And also by means of placing on the bed of the stream, both above and below the aqueducts, large quantities of stone intermixed with brush. Similar precautions have been adopted in all cases where foundations of aqueducts 
	I 
	and large culverts have been constructed on this plan. 
	It will probably be deemed advisable to substitute culverts 
	I 
	for both these aqueducts, particularly that across [sic] Mill creek, when the trunks shall become so much decayed as to require rebuilding. 
	el 
	The Peninsula Aqueduct was built in a more substantial manner than 
	the other two aqueducts. The trunk was about 100 feet in length, and 
	I 
	the abutments and pier consisted of cut stone masonry laid in regular 
	range work, resting on the clay slate bed of the Cuyahoga River. 
	I 
	The 38-mile sector of the canal was supplied with water by four 
	feeders. The feeder lines were described: 
	I 
	Immediately below lock no. thirty six, north of Portage 
	I 
	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 
	11 
	11 

	I 
	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 
	I 
	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 
	•• 
	•• 
	I 

	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 
	I 

	11 A low dam of brush and stone across the river 
	Feeder. 

	diverts the necessary quantity of water into this feeder. 
	Both these feeders are secured from the influx of too 
	I 

	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, 
	I 

	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 
	I 

	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 
	I 

	necessary. 
	The generally narrow and precipitous confines of the Cuyahoga 
	I 

	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: 
	I 

	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. 
	I 
	~ 

	A great extent of narrows, and wash banks, was also encountered; rendering it necessary to construct the canal in 
	I 

	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 
	I 

	serpentine course of both, occasion numerous short curves on this part of the canal, and consequently render it less easy to navigate. 
	I 

	With the exception of these obstructions, and the great amount of ascent to be overcome by locks, this division 
	I 

	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 
	I 

	the average cost of the whole; and for the same reason, th§ 
	amount and expense of ordinary repairs will also be greater . 
	9. Eleventh Annual Report of the Canal Commissioners, 11 January 22, 
	11 

	1833 I PP• 7-10 • 
	I 
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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 
	I 
	Commissioners included as an appendix the "Rules and Specifications, Relating to the Construction of the Ohio Canal: And the Estimating of Work Performed Thereon. 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 
	1110 
	I 

	I 
	over seven years of actual canal construction as the Erie Canal technology II Rules and Specifications" 
	was applied to the Ohio and Erie. The 

	I 
	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 
	I 
	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 various 
	I 
	kinds of work and to construct the different component structures on the canal. 
	I 
	I. Canal Prism 
	ea 
	The first portion of the "Rules and Specifications" related to the construction of the canal prism and its ancillary embankments. The 
	I 
	specifications and construction procedures for this component of the canal were: 
	I 
	Grubbing and Clearing Canal Right-of-Way Preparatory to Excavation 
	I 
	1st., In all places where excavation will be required between the ban ks of the canal, the whole breadth to be occupied by the canal and the banks thereof shall be 
	I 
	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, 
	I 
	before the excavation or embankment sh al I 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 
	I 
	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, 
	I 

	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. 
	I 

	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 
	I 

	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, 
	I 

	the centre of which space shall be under the centre of the bank, all trees, stumps and roots shall be thoroughly grubbed out, and removed as above specified. And all ground which 
	I 

	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. 
	I 

	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 
	I 

	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 
	re 

	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 
	I 

	on any adjoining job, shall be removed therefrom by the contractor. 
	I 
	Dimensions of the Canal Prism 
	The canal shall be at least twenty six feet wide at bottom, 
	I 

	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 
	I 

	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 
	I 
	I 

	shall deem expedient, provided the cost of the canal shall not be materially increased, nor the safety of the canal materially diminished thereby. 
	I 
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	Mucking and Ditching 
	el 
	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 
	I 
	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 
	I 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 
	I 
	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 
	I 
	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 
	I 
	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 
	I 
	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. 
	I 
	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 
	I 
	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 
	I 
	contractor shal I form the ban ks 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 
	I 
	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 
	I 
	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 
	I 
	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 
	I 
	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 
	•• 
	•• 
	I 
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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 
	le 
	I 

	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 settled so as to become compact and substantial. The ban ks 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 
	I 
	I 

	or streams. 
	Whenever it is necessary to form spoil banks in order to 
	I 

	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 
	I 

	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 
	I 

	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. 
	I 

	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 
	I 
	1 
	--

	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 
	I 

	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. 
	I 

	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 
	I 

	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 
	I 

	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 
	I 
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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 
	el 
	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 surf ace of the towing path bank. 
	I 
	The bottom of the canal shall be level and smooth and the sides, regular true and smooth, except when from extra depth 
	I 
	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. 
	I 
	Draining 
	I 
	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 
	I 
	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 
	I 
	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 
	I 
	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 
	ea 
	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 
	I 
	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 
	I 
	stone, and thoroughly secured from undermining by means of small stones and gravel underneath, well puddled, shall be constructed as frequently as the acting Commissioner or 
	I 
	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 
	I 
	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 
	I 
	will in no instance st,~d on either bank, or in the ditches, but will readily drain off. 
	I 
	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 ban ks 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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	le 2. Locks 
	le 2. Locks 
	The locks, by which the canal barges were raised and lowered 

	from one level to another, were given extensive coverage in the Rules 
	I 
	II 

	and Specificationsas follows: 
	11 

	Dimensions 
	I 

	Locks shall be 90 feet long in the chamber between the upper and lower gates, and 15 feet broad in the clear. --When 
	I 

	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 
	I 

	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 
	I 

	with such batter on the back side as will reduce the thickness to 4 1-2 feet immediately under the copeing [sic]. The top of the copeing [sic] shall be at least two feet above the top water 
	I 

	line of the canal above the lock, and higher when the Acting commissioner or superintending engineer shall deem it necessary, and sh al I direct the same to be done. 
	I 

	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 
	I 
	1 
	--

	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 
	I 

	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 puddle of such depth as the said commissioner or engineer may deem necessary and shall direct, into which it 
	I 

	shall be driven or sunk at least one inch, and the spaces between the timbers shall also be perfectly filled with good puddle composed of gravel and such other suitable materials as 
	I 

	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 
	I 

	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. 
	87 
	I 

	Flooring 
	el 
	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 
	I 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 
	I 
	least ten feet below the lower mitre sill, 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 
	I 
	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 
	I 
	laying this floor. 
	I 
	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 
	I 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 
	I 
	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 
	ea 
	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 
	I 
	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 
	I 
	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 
	I 
	so arranged that the headers in each successive course will be 
	placed over the space between headers in the course beneath. 
	I 
	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 
	I 
	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 
	I 
	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 
	le 
	I 

	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 
	I 

	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. 
	I 

	Backing 
	I 

	All parts of the Lock walls not occupied by the face stones shall be composed of good sol id stone, well shaped so as to 
	I 

	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, 
	I 

	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) 
	I 

	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 
	le 

	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 
	I 

	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 
	I 

	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 
	I 

	direct. 
	Stone 
	I 

	All stone used in building Locks shall be solid, firm and durable, ~liable to be affected by the action of water and 
	I 

	frost--especial care must be taken to see than all face stones are of this character. 
	I 
	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 
	I 
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	timber and plank, and thoroughly secured with iron of good 
	quality, and proper dimensions made and formed agreeably to 
	el 
	bills and plans to be furnished by said Engineer. 
	Fender beams and posts of the proper size and dimensions, 
	I 
	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. 
	I 
	The bottom and sides of the canal, extending from the foot of the lock at least forty feet, shall be secured from the action 
	I 
	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 
	I 
	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 ,z:o pass the water from the level above to that below the lock. 
	1 

	I I I 
	el 
	I I I I I I 
	12. An article that discusses the details of lock construction on several 
	American canals, including the Ohio and Erie, is F. W. Trevorrow, 11 Early Lock Construction, 11 Towpaths, XVI (1978), pp. 37-47. Included in the article is an isometric drawing entitled 11 Lock Wall Construction In Accordance With Contract Specifications, 1825. 11 A copy of this drawing may be seen on the following page. 
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	3. Culverts and Aqueducts 
	el 
	Along the line of the canal, culverts were constructed to carry 
	smaller streams under the trunk of the canal, while aqueducts were 
	I 
	designed to carry the canal over larger bodies of water. The 
	specifications for these structures were: 
	I 
	Stone Culverts 
	I 
	Stone Culverts shall be formed of good, solid, firm and durable stone, not subject to be affected by water or frost. 
	I 
	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 
	I 
	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 
	I 
	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 
	I 
	together so as to form a complete floor, and well secured by two rows of sheet pi Ii ng, one at the head and the other at the foot of the culvert, to be put in in the same manner required 
	el 
	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 
	I 
	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 
	I 
	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 
	I 
	prevent drift wood or ice from lading against or under the culvert so as to obstruct the passage of the water. The necessary size, height, number, position and quality of said 
	I 
	posts or stakes, and the manner of setting and securing them at the bottom, to be determined by the said commissioner or engineer. 
	I 
	Abutments and Piers of Aqueducts 
	I 
	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 15th day of October nor before the first day of April 
	92 
	•• 
	I 

	in any year except by the express permission of the acting 
	le 

	commissioner. 
	I 
	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 
	I 
	I 

	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 puddled. 
	I 

	Puddle shall in all cases be composed of gravel, which 
	I 

	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. 
	I 

	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 
	I 
	le 

	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. 
	I 

	Wood Culverts 
	I 

	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 
	I 

	square,) and secured together with gripes at proper distances, may also be ordered to serve as land drains under the canal in order 0 prevent the flowing of low grounds adjacent to the canal. 
	I 
	13

	4. Protective Embankments 
	To give the outer embankments of the canal more solidity 
	I 

	against sliding and security against abrasion from adjoining streams, 
	I 
	13. The contract documents for the construction of the canal contain the handwritten specifications for the Tinkers Creek Aqueduct and the Peninsula Aqueduct. Both of these detailed specifications· may be seen in Appendix J. 
	I 
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	measures were taken to construct protective embankments. These 
	el 
	embankments were built: 
	I 
	Detached stone and fragments of rock obtained in excavating the canal, shall be thrown on the outward slope of the ban ks on any part of the same section, whenever the same may be adjudged necessary by the acting commissioner or 
	I 
	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 
	I 
	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 
	I 
	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 
	I 
	bank, or thrown loose I y 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 
	I 
	places where such protection may be required. 
	5. Road Bridges 
	I 
	Bridges were built at various points along the canal to carry 
	roads over the waterway. The specifications provided that these 
	el 
	structures would be built as follows: 
	I 
	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 
	I 
	description, with the necessary embankments at the ends thereof. The whole to be done agreeably to a plan to be furnished for that purpose. 
	I 
	6. General Regulations of Construction 
	In addition to the specifications for the various component 
	I 
	structures along the canal, the II Rules and Specifications" also enumerated 
	some general regulations that governed the overall construction operations 
	I 
	of the waterway. These regulations included: 
	I 
	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 
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	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 
	le 
	I 


	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 
	I 

	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 
	I 

	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 
	I 
	I 

	him employed in the work shall be bound to obey. 
	No job will be accepted at any time between the first day 
	I 

	of November and the first day of April. 
	7. Procedures for Measuring and Estimating the Various Kinds of 
	I 

	Work on the Canal 
	The Rules and Specificationsalso detailed the standardized 
	1e 
	11 
	11 

	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: 
	I 

	I 
	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 
	I 
	I 

	which the line is to be grubbed or cleared. The contractor must take notice of the breadth to be grubbed and cleared as staked out and regulate his bid accordingly at his own peril. 
	I 

	Nothing will be allowed for any additional grubbing or clearing which is done merely to obtain earth for embankment. 
	I 
	Excavation 
	Excavation, is in all cases to be estimated by the cubic yard. --Earth excavation includes all the various kinds of earth which may occur in the space to be excavated, as well as 
	I 
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	detached pieces of rock or stones measuring less than one cubic 
	el 
	foot. 
	I 
	Mucking and Ditching 
	Mucking and Ditching, where required by the rules and specifications, or directed to be done by the acting 
	I 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 
	I 
	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. 
	I 
	Embankment 
	I 
	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 
	I 
	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 




	e, 
	e, 
	e, 
	I 

	of materials necessarily excavated in constructing adjacent parts of the canal, or where it can be so formed, nothing shall be al lowed 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 
	I 
	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 
	I 
	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 
	I 
	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 
	I 
	moved over one hundred feet. 
	I 
	Mason Work 
	Mason Work of every description shall be measured and estimated by the perch when completed; sixte~n and a half 
	I 
	cubic feet making a perch. 
	•• 
	•• 
	I 

	96 
	Locks, Culverts, Aqueducts 
	le 

	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 
	I 

	Aqueduct.--Nothing is to be allowed for the centres used in building Culverts, nor for the gates, paddle gates, floors, fender posts and beams, nor for the iron, or iron work of any 
	I 

	kind used in the construction and completion of the Lock. The prices attached to the mason work of Locks, 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 
	I 
	I 

	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 
	I 

	exceeding five chains, a reasonable compensation, to be determined by the resident Engineer, will be allowed for its transportation. 
	I 

	Rock Excavation 
	Rock Excavation, whether of sol id 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 
	I 
	1e 

	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 
	I 

	to be determined by said Engineer. 
	Trunks of Aqueducts 
	I 

	Trunks of Aqueducts, are to be estimated by the foot run when completed, and are understood to include the towing path 
	I 

	bridge connected therewith. 
	Road Bridges 
	I 

	All the wood work of bridges is to be estimated and paid 
	I 

	for in gross; and the embankments at the ends by the cubic yard, as other embankments. 
	I 
	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. 
	97 
	I 

	General Policies Relating to Contracts 
	el 
	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 
	I 
	the contract, the contractor shall be paid a fair and reasonable 
	price to be determined by the Resident Engineer. 
	I 
	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 
	I 
	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 
	I 
	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 
	I 
	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 
	I 
	amount and comparative value of the work occasioned by such alteration sh al I be determined by the Resident Engineer, and the sum to be paid to the Contractor, shall be increased or 
	I 
	diminished accordingly. 
	D. Component Structures on Cleveland-to-Akron Sector of the Canal 
	e1 
	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 
	I 
	the Records of the Department of Public Works of Ohio, Series 1231, at 
	the Ohio Historical Society. According to the contracts, the following 
	component structures were built on that portion of the line that is now 
	I 
	within the boundaries of Cuyahoga National Recreation Area between 1825 
	and 1827: 
	I 
	Sections No. 35 Lock No. 24 Culvert 
	I 
	Section No. 36 Lock No. 25 Culvert 
	I 
	Sections Nos. 37-38 Lock No. 26 Culvert 
	I 
	Sections Nos. 39-40 
	•• 
	•• 
	I 
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	Section No. 41 
	le 

	Sections Nos. 42, 45-46 Section No. 43 
	I 
	I 
	-

	Section No. 44 Section No. 47 Section No. 48 
	I 
	I 

	Sections Nos. 49, 51, 63 Section No. 50 
	-
	I 

	Sections Nos. 52-53 
	I 

	I 
	Section No. 54 
	Section No. 55 Section No. 56 
	1e 

	I 
	Sections Nos. 57-59, 65 
	I 
	-

	Section No. 60 
	I 
	Section No. 62 
	Sections Nos. 64, 67 Section No. 66 
	I 
	I 

	Section No. 68 Sections Nos. 69-70 Sections No. 71 
	I 

	I I 
	Dam Waste Weir Towing Path Bridge 
	Culvert 
	Lock No. 27 Culvert 
	Culvert 
	Culvert 
	Lock No. 28 Culvert Protection Wal I 
	Locks Nos. 29-30 Culvert Peninsula Aqueduct Towing Path Bridge 
	Lock No. 31 Culvert Pier or Mole Across River 
	Culvert 
	Lock No. 32 Culvert 
	Lock No. 33 Culvert 
	Culvert 
	Culvert 
	Lock No. 35 Culvert Mole or Pier 
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	Sections Nos. 72, 75, Sections Nos. 73-74 
	Sections Nos. 77, 78, 
	Sections Nos. 79-80 Section No. 82 
	Section No. 83 Section No. 84 
	Sections Nos. 85, 88 
	Section No. 86 
	Section No. 87 
	Section Nos. 89-90 
	Section No. 91 
	76 -Mole or Pier 
	Lock No. 36 Culvert Mole or Pier 
	81 -Culvert Mole or Pier 
	Culvert 
	Lock No. 37 Culvert Protection Wall 
	Tinkers Creek Aqueduct Culvert Mole or Pier Protection Wal I 
	Culvert Mole or Pier Protection Wall Road Bridge 
	Lock No. 38 Culvert 
	Culvert 
	Lock No. 39 
	I 
	el I I I I I I I 
	e1 
	I I I I I I 
	•• 
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	I 
	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 chances of obtaining Thus, they postponed 
	spring and early summer of 1827 to improve their 
	further loans in the eastern financial markets. 
	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 of necessary water control mechanisms. 
	1 

	The interruptions to immediate efforts to As soon as the banks 
	the canal engineers plans were laid to enhance the water just below Lock No. canal entered the 
	. 2 
	. 2 
	E 

	r1e. 
	to 
	to canal navigation during the summer of 1827 led remedy the problem of an inadequate water supply. of the canal had become sufficiently firm to permit 
	raise the water in the prism to operating levels, 
	construct two feeders in the Cuyahoga Valley to supply. The two feeders were built at the 11 Pinery11 36 and at a point just below Lock No. 21, where the Cuyahoga Valley on its northward descent to Lake 
	1. All costs relating to new construction and repair work between July 4, 1827, and December I, 1832, were charged to the original construction expenditure of the canal . 
	2. Sixth Annual Report of the Board of Canal Commissioners, 11 January 17, 1827 [1828], Kilbourn, Public Documents, pp. 275-276. 
	11 
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	In July 1827 a temporary feeder from the Cuyahoga River was 
	el 
	constructed to enter the canal below Lock No. 36 at the 11 Pinery, 11 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 
	I 
	11 Pinery Feeder Dam Complex11 at 
	feeder that would become known as the 

	that same location. According to the· terms of the contract, Burnam 
	I 
	would 
	I 
	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 
	I 
	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. 
	I 
	11 Pinery Feeder Dam Complex" was completed to the point that it 
	The 

	was put into use during the fall of 1827. Apparently, the contract for 
	I 
	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 
	I 
	January 1833, the canal commissioners described the feeder complex: 
	e1 
	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 11 Pinery Feeder. 11 
	feeder of twelve chains in length, called the 

	I 
	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 
	I 
	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 
	I 
	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 w~ich an ample stream constantly flows from one level to another. 
	I I 
	3. Articles of Agreement between Henry R. Burnam and Alfred Kelley, 11 Contracts, 11 Records of the Department of Public Works of Ohio, Series 1231, Ohio Historical Society, Columbus. 
	July 26, 1827, 

	I 
	4. 11 Eleventh Annual Report of the Board of Canal Commissioners, 11 January 22, 1833, p. 9, and Articles of Agreement between William Brown and Merrick Sawyer and the Canal Commissioners of the State of Ohio, 11 Records of the Board of Public Works of Ohio, Series 1231, Ohio Historical Society, Columbus. 
	December 6, 1827, "Contracts, 
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	I 
	J 
	The feeder below Lock No. 21 was also constructed during the 
	le 

	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 
	I 

	115 
	as that at the "Pinery . 
	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 
	I 
	I 

	January 1828 they observed that: 
	I 
	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 
	I 

	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~g out of the canal, at the waste 
	I 

	weirs on the various levels. 
	Immediately after the canal opened, the inadequate water supply was 
	I 

	complicated by the difficulty of passing water through the culvert gates of the locks with sufficient regularity to maintain equal water depths in 
	,e 

	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 
	I 

	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 
	I 

	supply. 
	Thus, the engineering staff drew up plans to build 11 regulating wears11 around the locks to pass the water regularly from one level to another. During the summer and fall of 1827 the 11 wears11 were 
	I 
	I 

	constructed at an average cost of $250 for those of cut stone masonry resting on foundations similar to those of the locks, and $150 for those of 
	I 

	I 
	5. 
	5. 
	5. 
	Ibid . 

	6. 
	6. 
	11Sixth Annual Report of the Board of Canal Commissioners, 11 January 17, 1827 [1828), Kilbourn, Public Documents, p. 278. 
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	wood and constructed either on rock foundations or on gradual earthen 
	el 
	slopes secured from abrasion by timber, brush, or stone. Later in 
	11 wears11 as channels 
	January 1833 the canal commissioners described the 

	I 
	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 
	I 
	the water in its descent from cutting away the earth and depositing it in the canal below, have been constructed at all the locks on the Ohio canal, with the exception of a few where 
	I 
	the peculiar location prevented their erection, or rendered them 
	unnecessary. 
	These regulations are of great importance in preserving 
	I 
	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 
	I 
	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 
	I 
	to be too much exhausted, and no attention fi required, except 
	to keep the regulators clear from drift wood. 
	I 
	11 wears11 made it 
	The construction of the additional feeders and the 

	possible for the newly-opened section of the canal to operate without 
	e1 
	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 
	I 
	heavy rains in late October which caused flooding and torrential stream 
	flow in parts of the Cuyahoga Valley. The breaches in the canal banks 
	I 
	caused by the high water and the measures taken to repair those 
	breaches were described by the commissioners: 
	I 
	The water of the Little Cuyahoga rose to a very unusual height; overflowed its banks and broke into the canal, at a 
	I 
	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. 
	I 
	The current of Tinker's creek, by a partial change of its 
	I 
	7. 11 Sixth Annual Report of the Board of Canal Commissioners, 11 January 17, 1827 [1828], Kilbourn, Public Documents, pp. 275-276, and 11 Eleventh Annual Report of the Board of Canal Commissioners, 11 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. 
	I 

	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 
	I 

	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 
	I 

	other. 
	The expense of repairing these breaches and of securing 
	I 

	the canal against their recurrence, has not been ascertained; it howe~er does not probably exceed seven or eight hundred dollars. 
	I 

	Other defective parts of the line were discovered and remedied 
	during the first year of operation. In some places the soil through which 
	I 

	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 
	I 

	either side of the prism. It was also found that the embankments, 
	especially those that were 11 raised to a considerable height and not well 
	1e 

	packed" during construction, settled and shrank after being saturated 
	with water. 
	I 
	Hence it became the job of the engineering staff to raise and 
	strengthen the embankments of the canal, particularly those in locations 
	I 

	where they were exposed to the strong currents of the Cuyahoga River. 
	In some of those places where the water was deep 
	I 
	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 walls 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 
	I 
	I 

	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, 
	I 

	8. "Sixth Annual Report of the Board of Canal Commissioners, 11 January 17, 1827 [1828), Kilbourn, Public Documents, pp. 275-276. 
	I 
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	permanent method of preventing it from the abrasion of the 
	current. 
	I 
	Some of these jobs were delayed with the view of using the canal itself for the transportation of stone from places where they can be easily procured to places where they are wanted for protecting the banks. The expense of these works is much 
	I 
	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 
	I 
	all those which remain unfinished. 
	Despite the problems with the defective embankments, · the 
	I 
	commissioners observed that: 
	I 
	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 
	I 
	occur on the first trial of new canals equally exp§sed to the 
	operation of floods, and to injury from other causes. 
	I 
	In January 1828 a major flood struck the Cuyahoga Valley, causing 
	damage to the canal and leading to the adoption of measures to protect 
	e1 
	the waterway from similar floods in the future. The commissioners 
	described the effects of the flood: 
	I 
	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 
	I 
	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 
	I 
	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 
	I 
	guard banks, of the requisite height. 
	I 
	9. I bid. , pp. 276-277. A number of contracts were let between March and November 1827 for the transportation of stone (each perch was to 
	I 
	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 ban ks, and even in these cases, the injury was less at the points where 
	I 

	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 
	I 

	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. 
	I 

	The damage to the canal was repaired at a cost of approximately 
	$6,000. In addition to the repairs, measures were taken to prevent the 
	I 

	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 
	I 
	I 

	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 
	I 

	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 
	1e 

	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 
	I 
	I 

	high water within the Canal, is attended with small comparative expense, whilst it is believed to be more effectual than any plan heretofore adopted. 
	I 

	In the wake of the flood, the commissioners were proud to announce 
	that the component structures on the canal had remained secure during 
	I 

	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 
	I 
	I 

	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 
	107 
	I 

	believed to be as substan,\jll and durable, as any works of the 
	kind in the United States. 
	el 
	The canal between Cleveland and Akron was prepared for its first 
	I 
	full season of navigation during the early mpnths of 1828. At least three 
	contracts were let in February and March to make various structural 
	I 
	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: 
	I 
	a. To protect the locks from serious damage caused by boats 
	I 
	entering the lock chambers, a contract was let to Frederick A. Sprague 
	on February 13 
	I 
	to prepare and put in to each of the Locks (for which prov1s1on 
	has not otherwise been made) between Akron & Cleveland an 
	I 
	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 
	I 
	spiked on, also to trim the gafs & put in two snubbing posts 
	1

	to each lock where necessary-
	-

	e1 
	b. To improve the operation of the lock gates, a contract was let 
	to John Wright of Akron on February 15 to 
	I 
	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 
	I 
	each-work over the old wrenches when necessary & do such other iron work as may be nece~¥ry to put the locks in a state convenient for navigation. . . . 
	I 
	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 
	I I 
	10. "Seventh Annual Report of the Board of Canal. Commissioners," January 6, 1829, Kilbourn, Public Documents, pp. 325-326. 
	I 
	11. 
	11. 
	11. 
	Agreement between Frederick A. Sprague and Canal Commissioners of State of Ohio, February 13, 1828, "Contracts, 11 Records of the Board of Public Works of Ohio, Series 1231, Ohio Historical Society, Columbus. 

	12. 
	12. 
	Agreement between John Wright and Canal Commissioners of State of Ohio, February 15, 1828, 11 Contracts, 11 Records of the Board of Public 


	•• 
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	I 

	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 15 to raise the towpath on Section No. 71 near Lock No. 35. In addition 
	le 
	13 

	to these contracts, some unspecified changes were made to secure the 
	I 

	lock embankments that had been found to be susceptible to damage from 
	"accidental floods" because of the rapid descent of the canal in the 
	I 

	14 
	Cuyahoga Valley and the "contracted limits of the valley" itself .
	I 
	The canal north of Portage Summit operated in good order 
	throughout the 1828 boating season with only one major breach 
	I 

	interrupting canal traffic. Nevertheless, additional steps were taken to 
	protect the locks north of Akron from being "injured by the careless or 
	I 

	unskillful navigation and management of boats. 11 To regulate the course 
	of a boat in entering· a lock chamber and "prevent its coming in violent 
	contact with the walls, 11 a contract was let to Justus and Chester Hamilton on May I, 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 
	I 

	to deliver at each of the Locks between Lock No. 17 & 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 12 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 
	I 
	I 
	I 

	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 
	I 

	piles can be driven only at one end of the Lock 16 piles at each Lock, 14 of which are to be of the description above mentioned & the others to be 16 feet in length & in other respects of the same description--and also to deliver 4 piles of 16 feet in length 
	I 

	at each of the Locks below Lock No. 17 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 
	I 

	I 13. Agreement between John Armstrong and N. T. Daly and the Canal 
	Commissioners of the State of Ohio, March IS, 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, 11 January 6, 1829, Kilbourn, Public Documents, p. 327. 
	I 
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	mentioned all to be sharpened as aforesaid· & to be of the san,§ 
	description first above mentioned except as to length. . . . 
	I 
	The piles were driven by 11 a machine fixed upon a flat boat. 11 The piles, together with the construction of the "regulating wears" that had been built around the locks in 1827, enabled the canal commissioners to 
	I 
	16 
	dispense with regular lock tenders along the line of the canal .
	I 
	Besides the measure to protect the lock walls, the canal commission continued to work toward raising and strengthening the canal 
	I 
	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 
	I thickness of four inches, on the outer slopes of the towpath and berm embankments. 
	17 

	I 
	By 1830 it was determined that another feeder was needed to insure 
	I 
	an adequate water supply for the Cleveland-to-Akron sector of the canal. During that year the Peninsula Feeder was constructed about one-half 
	e 
	e 
	I 

	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 
	I was protected from flood waters by head gates, supported by walls of cut stone masonry founded on rock. According to the canal commissioners, 
	I 
	the feeder was built to provide a permanent and ample supply of water 11to the northern sector of the canal and also 11to replenish in the shortest 
	I 
	I 
	15. Agreement between Justus and Chester Hamilton and Canal Commissioners of the State of Ohio, May I, 1828, 11Contracts, 11 Record of the Board of Public Works of Ohio, Series 1231, Ohio Historical Society, 
	I 
	Columbus. 
	16. "Seventh Annual Report of the Board of Canal Commissioners," January 6, 1829, Kilbourn, Public Documents, p. 326. 
	I 
	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 I, 1828, 11 Contracts, 11 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 
	le 

	partially or wholly drawn off, in consequence of breaches, or other accidental occurrences. 
	I 
	1118 

	Within 2-1/2 years after the Cleveland-to-Akron section of the canal 
	I 

	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 
	I 

	northern division of the canal had "acquired such a degree of permanency and strength as to need very small expenditures for repairs. 11 They were 
	I 

	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 11 so far fully answered the purposes for which they were designed" and 11 no serious injury" had been "sustained by any of them 
	I 
	I 

	. 19 
	since their completion. 11 
	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 barrels had 
	I 

	•• 
	•• 
	I 

	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 
	I 
	I 

	Tallmadge to Cleveland, and. it was confidently expected that the coal trade would become a major part of the northward commerce once the 
	I 

	canal reached the Muskingum River and its branches where extensive coal fields were located near the waterway. Large quantities of stone and 
	I 

	I 18. "Ninth Annual Report of the Board of Canal Commissioners," January II, 1831, Kilbourn, Public Documents, pp. 404-405, and "Eleventh Annual Report of the Board of Canal Commissioners, 11 January 22, 1833, p. 9. 
	19. "Eighth Annual Report of the Board of Canal Commissioners," January 9, 1830, Kilbourn, Public Documents, pp. 355-356. 
	I 
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	other materials for lock construction and canal bank protection were also 
	el 
	transported without charge. All told, 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. I 
	20 

	During its first full year of operation in 1828, the 
	I 
	Cleveland-to-Akron sector of the canal handled increasing traffic. 
	Despite a light wheat harvest in the valley, the amount of tolls received 
	I 
	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 
	I 
	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: 
	I 
	Mineral coal has formed a considerable item of 
	I 
	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 having 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 
	•• 
	•• 
	I 

	the Canal. The transportation of this article, promises to form, 
	at no distant day, a very important and profitable item of 
	I 
	commercial business. 
	A large amount of wool and cloths, have been conveyed over land, from Steubenville to Massillon, thence on the Ohio 
	I 
	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 
	I 
	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 
	I 
	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 
	I 
	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, 
	I 
	but for the Canal, would have remained comparatively useless, 
	20. "Sixth Annual Report of the Board of Canal Commissioners, 11 
	•• 
	•• 
	I 
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	for centuries to come, will now be made subservient to an active pommerce, and sources of wealth to the interior of our State. 
	I 
	2

	During the next several years trade increased on the canal as a 
	result of opening navigation southward to Massillon in 1829 and to Newark 
	I 

	in 1830. According to the Board of Canal Commissioners in January 1831, 
	the canal was beginning to have the beneficial effect on the growth and 
	I 

	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: 
	I 

	Notwithstanding the short period of time which has elapsed 
	I 

	since the commencement of navigation south of Massillon, the advantageous effects of opening this great channel of internal commerce, have been very obvious. The cash value of wheat, 
	I 

	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 
	I 

	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 
	I 

	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. 
	I 

	The amount of property, chiefly agricultural productions, which has been exported by the way of the Canal, during the 
	I 

	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 
	I 

	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 
	I 

	with certain and ready sale, and command a fair price, time is 
	I 
	21. "Seventh Annual Report of the Board of Canal Commissioners, 11 January 6, 1829, Kilbourn, Public Documents, pp. 327-328. 
	I 
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	required to culti?t~te his lands, to raise his crops and prepare 
	them for market. 
	I 
	After the Ohio and Erie was completed to Portsmouth on the Ohio 
	River in October 1832, the commissioners reported on the continuing 
	growth and future prospects of the canal trade as well as the direct and 
	I 
	indirect political and socio-economic benefits of the waterway to the state. 
	The commissioners observed that: 
	I 
	The primary object of undertaking these works, was, to · furnish the means of transporting the surplus productions of 
	I 
	our agriculture, our forests, and our mines to market, at a cost which would notconsume [sic] their whole value at the place of sale, and leave nothing to compensate [sic] the labour 
	I 
	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 
	I 
	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 
	I 
	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 
	el 
	productions. Many articles to which no value whatever could be attached, as articles of exportation, are now advantageously sent abroad for sale. . . . 
	I 
	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 
	I 
	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. 
	I 
	Nor does the pecuniary advantage end here. The construction of our canals has induced many men of wealth and 
	I 
	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. 
	I 
	The flourishing towns which have sprung into existence along 
	the line of our canals--the rapid advancement of those which 
	I 
	22. 11 January II, 1831, Kilbourn, Public Documents, pp. 407-408. Also see 11 January 9, II Rates of Toll" adopted for the year 1830 may be seen in Appendix L. 
	"Ninth Annual Report of the Board of Canal Commissioners, 
	"Eighth Annual Report of the Board of Canal Commissioners, 
	1830, ibid., pp. 356-357. A copy of the 
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	were previously commenced--the mills and manufactories which owe their origin to the canals--the improvements of various kinds which every where in their vicinity meet the view, and 
	I 

	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. 
	I 

	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 
	I 

	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 
	I 

	enhanced by a competition between purchasers. 
	But pecuniary advantages are not the only benefits resulting from the opening of these great commercial channels 
	I 

	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 
	I 

	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, 
	I 

	they tend, by these and various other means, to make us a homoge2Jous 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 
	I 

	interests of the state, the commissioners provided a detailed statistical 
	abstract of trade on the canal during 1832, concluding that the completed 
	I 

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

	the year. 
	I 
	In 1833, the first ·full year of operation for the entire Ohio and Erie 
	Canal, trade again experienced a healthy increase. The continued growth 
	I 

	in the volume of traffic on the canal encouraged the commissioners to 
	observe in January 1834 that 
	I 

	I 
	23. 
	23. 
	23. 
	11 Eleventh Annual Report of the Canal Commissioners, 11 January 22, 1823, pp. 4-5 . 

	24. 
	24. 
	Ibid., pp. 37-40. A copy of the abstract may be seen in Appendix M. 


	I 
	115 
	I 
	el 
	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 .. 
	I 
	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 
	I 
	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 
	I 
	those districts to which navigation has been more recently 
	opened. · 
	I 
	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 
	I 
	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 2'5e business and revenue of the canals 
	I 
	for many years to come. 
	Trade on the Ohio and Erie Canal continued to increase until 1840. 
	I 
	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 
	I 
	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. 
	26 

	I 
	While the Ohio and Erie Canal held its monopoly position, it was a 
	spectacular success in its contribution to population growth and economic 
	I 
	development in the region it served. As the opportunities for exporting 
	I 
	25. "Twelfth Annual Report of the Board of Canal Commissioners, 11 January 13, 1834, p. 2. A copy of the "Rates of Toll" established for I 
	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 
	I 
	collection of tolls were regulated by two acts of the state legislature passed on February 23, 1830, and March 10, 1831, 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 
	le 

	eastern emigrants, began to come into the Ohio and Erie Canal region to take advantage of the large tracts of cheap and fertile Congressional 
	I 

	lands available at $1.25 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 
	I 

	rate of gain in order settled sections of the state. 
	I 
	A brief look at the statistics of the canal trade indicates the beneficial effect of the waterway on the growth and development of 
	I 

	northern and central Ohio. Immediately after the canal was opened to traffic in 1827, farmers in the newly populated Cuyahoga Valley 
	I 

	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 years 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 1851 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 an
	I 
	I 
	1 
	I 

	The northern and central sections of the Ohio and Erie also proved a 
	I 

	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 
	I 

	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 coalfrom the area around C
	I 
	I 
	11 
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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 

	el "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 
	I 
	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 
	I 
	grain and steel industries at Cleveland and Akron. 
	27 

	I 
	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, 
	I 
	machinery, processed foods, and finished goods, all of which were classified as "merchandise. 11 Cleveland was the one economical entryway 
	I 
	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 
	I 
	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 
	I 
	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. 
	I 
	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 
	I 
	major staples of the northward trade to Cleveland for export, while gypsum and lumber were significant in the southward trade for the developing region. 
	I 
	Thus the Ohio and Erie played an impressive role in the growth and 
	I 
	development of the Cuyahoga Valley and other parts of northern and central Ohio. According to Scheiber's Ohio Canal Era, the canal trade, 
	I 
	which reached its peak in 1851, benefited those areas as follows: 
	I 
	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, 11 Towpaths, XII (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. . . . 
	I 

	This rapid rate of urban growth was also reflected in the 
	I 

	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 
	I 

	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 
	I 
	I 

	postulated by the early canal advocates had been realized: rising farm income and population brought new business to the 11 home market11 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 
	I 
	commercial towns, and also a larger 

	and urban-based commerce and industry that pushe~the canal counties ahead in the race for economic development. 
	I 
	8 

	C. Boats on the Canal: 1827-1860 
	The size of the lock chambers, which were 90 feet long and 15 feet 
	wide, determined the maximum dimensions of the boats that. could be used 
	I 

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

	I 
	28. 11 Construction 11 pp-.-478-480; and Finn, 11 The Ohio Canals, 11 11 Principal Commodities in Ohio and Erie Canal 
	Scheiber, Ohio Canal Era, pp. 191-200, 391-397; Dial, 
	of the Ohio Canals, 
	I 
	pp. 25-27. A copy of the 

	11 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. 109-111, 
	I 
	Trade at Cleveland: 1832-1860

	119-134. 
	29. 11 locking11 a canal boat through a lock required about 10 minutes and 40,000 gallons of water. The chamber was filled with 
	The process of 
	I 

	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 
	I 

	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. 11 Cuyahoga Valley 
	I 

	11 pp. 7-8; Wilcox, The Ohio 
	History for Volunteer-In-Parks Town Guides, 

	~ ---
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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 11 hoggie. 11 The 11 itemized cost for one of the first boats used on the Ohio canal totalled $, including six horses for towing ... and two gallons of whisky 
	2,123.34

	11130 
	. for the 'hands . The earliest boats, fuller of line and more blunt in the bow and the stern, enabled them to haul cargoes up to 80 tons. 
	31 

	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 11firm and permanent bow11 which was 11at least as sharp or ac
	The law also provided for the rules of navigation by which the 
	operation of the boats was 
	Sec. 5. When a other boat or float on 
	29. (Cont.) Canals, pp. Towpaths, X (No. I, 1972), 
	to be governed. The navigational rules were: 
	boat or other float shall overtake any either of the Canals, it shall be the duty 
	21-22; and James D. Robinson, 11 Headway, 11 p. 10. 
	30. 
	30. 
	30. 
	A. N. Doerschuk, "The Last Ohio Canal Boat, 11 Ohio Archaeological and Historical Society Publications, XXXIV (1926), p. II~ 

	31. 
	31. 
	Editorial Staff, "The Ohio and Erie Canal, 11 Towpaths (1975), p. 12, and Baker, ~ 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. 
	I 

	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 
	I 
	I 

	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 
	I 

	over the towing rope of the float so turned from the towing path. Sec. 7. Whenever two or more floats, moving in opposite 
	I 

	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 
	I 

	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 
	,e 
	I 

	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 float, shall be 
	I 

	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 
	I 

	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 
	I 

	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. 
	I 

	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. 
	I 

	Sec. II. No person shall attempt to pass any float into 
	I 

	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. 
	121 
	I 

	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 
	el 
	own accord, while either of the paddle or culvert gates at the 
	opposite end of said lock sh al I remain open. 
	I 
	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 
	I 
	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 
	I 
	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 all lock keepers, masters of floats, boatmen, and all 
	I 
	other persons concerned in navigating such Canal. 
	Sec. 14. No boat or other float shall be permitted to pass 
	I 
	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, 
	I 
	or designed to protect the same. 
	Sec. 15. No lock-gate, culvert-gate, or paddle-gate, shall be closed, nor permitted to close itself ~th such violence, as 
	I 
	to injure, or be liable to injure the same. 
	On March 10, 1831, a supplementary act for the regulation of boat 
	el 
	design, canal navigation, and tol I collection was passed. Two provisions 
	of this act pertained to new requirements of boat design as follows: 
	I 
	Sec. I. . . . That every boat navigating upon either of the Canals of this State, shall, by means of a guard or plate of 
	I 
	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 
	I 
	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 
	I 
	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 
	I 
	injure any other boat, or the towing line thereof, or any work 
	I 
	32. "An Act to regulate the Navigation and Collection of Tolls on the Canals of this State, 11 February 23, 1830, Kilbourn, Public Documents, pp. 393-395. Violations of these provisions carried a fine of $10. 
	•• 
	•• 
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	or device appertaining to thefanal, to navigate on either of 
	3

	the Canals of this State .. 
	I 

	In addition to those two laws, the Board of Public Works issued 
	further regulations affecting the design and operation of the canal boats. 
	I 

	The new regulations included: 
	I 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 
	I 

	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 
	I 

	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 
	I 

	work or device appertaining to the canal, a good and sufficient fender, composed of rope or rope yarn, at least six inches in diameter. 
	I 

	7. The master of any boat or float, which shall be found navigating or moving on either of the canals of this state, in 
	le 

	contravention of the preceding order, sh al I 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, sh al I be considered a new offence. . . . 
	I 

	22. Every boat passing on either of the canals of this state, or on any feeder of either of them, is required, at all 
	I 

	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. 
	I 

	While a variety of craft plied the canal waters, three principal types 
	of boats evolved over· the years. The most familiar type was the 
	I 

	freighteror 11three-cabin-freighter, 11 generally a squat and squarish 
	11
	11 

	hold simply built and braced but designed to carry bulk cargoes. 
	Typically, the front portion of the boat consisted of a forward cabin for 
	I 

	I 
	33. An Act supplementary to the Act to regulate the navigation and collection of tolls on the Canals of this State, 11 March 10, 1831, Kilbourn, Public Documents, p. 440. 
	11 

	34. Laws for the Protection of the Canals of the State of Ohio March 20, 1844 (Columbus, 1844)-;-pp.14-15, 41-43.
	I 
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	the steersman and crew and passengers. Behind the forward cabin were 
	el 
	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 
	I 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 
	I 
	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 
	I 
	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 
	I 
	business, the freighters became known as 11 family boats11 with the captain, who was often the owner of the craft, and his family setting up housekeeping in the stem cabin. 
	35 

	I 
	A second type of canal boat was the 11 line boat, 11 a versatile craft 
	I 
	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. 
	e, 
	e, 
	e, 
	e, 
	I 

	The third type of boat was the relatively-luxurious flat-bottomed packet that carried some 40 to 60 passengers. The packets maintained 
	I 
	published schedules, were generally drawn by well-groomed horses, and had priority over all other boats at locks and ports and when passing in 
	I 
	mid-canal. After a temporary packet line was tested successfully between Cleveland and Hebron in 1836, a private company was established to start 
	I 
	a 11 first rate daily line of Packets11 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 
	I 
	above the hull. The roof of the cabin served as a promenade deck in 
	I 
	35. Cleveland Plain Dealer, June 5, 1932, and July 3, 1966; Akron 
	I 
	Beacon Journal, November 24, 1968; Baker, !!!9_ Ditch, n.p.; The Ohio Historical Society, Scenes ! Songs of the Ohio -Erie Canal (Columbus, 11 John Malvern: Canal Boat Captain, Towpaths, IV (October, 1966), pp. 37-40; Mary G. Smith, 11 Grandpa & Peninsula, Ohio, 11 Towpaths, 11 (No. 3, 1973), pp. 27-30; and Wilcox, The Ohio Canals, pp. 25-27. 
	1971), n.p.; L. W. Richardson, 
	11 
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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 
	le 


	bow of the craft housed the 4-to-9-member crew. Behind this was the 
	I 

	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 
	I 

	distance between Cleveland and Portsmouth in 80 to 90 hours and charged 
	an average of 4 cents a mile per passenger. 
	I 
	36 

	One of the best descriptions of a packet was written by John Quincy 
	I 

	Adams on November I, 1843. During a journey from Boston to Cincinnati, 
	he boarded a packet at Cleveland and passed down the Ohio and Erie. 
	I 

	His vivid description of the features of the boat and the trip were: 
	We were advised by all means to take the canal route ... 
	I 

	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 t
	I 
	,e 
	I 

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

	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 
	I 

	boat scarcely escapes a heavy thump on entering every one of them. She strikes and grazes a9jfnst their sides, and staggers along like a stumbling nag .... 
	I 

	I 36. Baker, !!1..9. Ditch, n. p.; Editorial Staff, 11 The Ohio and Erie Canal, 11 p. 12; Wilcox, The Ohio Canals, pp. 23-24; "Cuyahoga Valley History for Volunteer-In-Parks Tour Guides, 11 pp. 9-10; "First Annual Report of the Board of Public Works of Ohio, 11 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. 18. 
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	As the railroad began to offer increasing competition to the state 

	el 
	canals, in the 1850s, authorities in Ohio began to study ways in which to 
	1s 
	increase the speed and tonnage of the boats traversing the state

	I 
	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 
	I 
	Canal, projections were made that such boats would be capable of 
	38 
	I 

	increasing the speed and tripling the cargo tonnage of the older boats. 
	The following year the Board of Public Works reported on 
	I 
	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 
	I 
	in active use the past season, on the line of the Public Works, 
	I 
	a steam canal propeller, designed for freight. The past 1s experience with this boat, has demonstrated the fact, that steam propellers can be so constructed as to draw but three feet of water when loaded with a sixty ton cargo, and at 
	summer

	I 
	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 
	el 
	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 
	I 
	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. 
	I 
	Furthermore, the board observed that: 
	I 
	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 
	I 
	been entered into at Cincinnati, by parties, to construct a steam propeller of sixteen feet in length, and capable of towing two canal boats, each carrying sixty tons, at the rate of three 
	I I 
	38. 11 Twentieth Annual Report of the Board of Public Works of Ohio, 11 December 1858, pp. 63-65. Short histories of earlier experiments with steam-propelled boats appear in L. W. Richardson, 11 A Controlled 11 Towpaths, XI I (No. 4, 1974), pp. 2-3, and F. W. Trevorrow, 11 Steam Powered Canal Boats, 11 ibid., pp. 3-5. 
	Experiment, 
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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 
	I 

	the cost of transporting property on the lines of her canals. Should any considerable number of these steam propellers 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 
	I 
	I 

	of the benefit thus derived, the Board would be willing to ma~
	9 

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

	of organization for the personnel who would oversee the maintenance 
	needs of the waterway. The relatively simple organizational framework, 
	I 

	coupled with the assignment of certain responsibilities to various 
	personnel in the organization, served as a model throughout the operating 
	I 

	period of the canal. Available documentary records indicate that in June 
	and July Acting Commissioner Kelley contracted with five individuals, 
	le 

	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 
	I 

	the waterway as needed. The superintendents were to receive a monthly 
	salary of $26 in return for which they would provide the following 
	I 

	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 
	I 
	I 
	I 

	under him in making such permanent improvements and works 
	I 
	39. 11Twenty-First Annual Report of the Board of Public Works, 11 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. 11Statement on Canals. Compiled and Edited Under the Direction of the Board of Public Works of Ohio, By Charles E. Perkins, Chief Engineer, 11 March 3, 1902, 
	I 

	pp. 16-17. 
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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 
	I 
	such instructions as he may from time to time receive from said Acting Commissioner or Engineer. 
	I 
	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 
	I 
	above specified works and trust accompanied by proper receipts and vouchers in such form as said Acting Commissioner may from time to time direct. 
	I 
	The five individuals who signed such contracts were: 
	I 
	John McCarthy, Sections Nos. 1-24, signed June 25, 1827 Francis S. Manter, no sections specified, signed June 25, 1827 
	I 
	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 
	I 

	e1 
	By January 1830, when the canal had been opened as far south as the Licking Summit, a more elaborate organization had evolved to handle the maintenance chores along the waterway. Upon the initiative of Acting 
	I 
	Commissioner Micajah T. Williams, the canal commission had appointed members of its engineering staff as "superintending engineers" of the line 
	I 
	then opened to traffic. Each engineer was given full responsibility for maintenance and orderly navigation on his division of the line. As of 
	I 
	that month, there were three "superintending engineers" on the line: 
	Richard House --Lake Erie to Massillon --67 miles 
	I 
	Levander Ransom --Massillon to Caldersburgh --68 miles Bryon Kilbourn --Caldersburgh to Deep Cut --55 miles 
	I I 
	40. 11 Contracts, 11 Records of Board of Public Works of Ohio, Series 1231, Ohio Historical Society, Columbus. 
	•• 
	•• 
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	I 
	Each of the men received an annual salary of $720, an annual subsistence 
	le 

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

	I 
	Under the "superintending engineers" were "superintendents of 
	repairs, 11 who directed the state crews which performed various 
	I 

	maintenance activities as required. The early activities of the 
	superintendents of repairs were described: 
	I 
	Superintendents, with a competent number of laborers and the necessary tools, are employed and stationed on given 
	I 

	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 
	I 

	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 
	I 

	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, 
	I 

	renders it extremely difficult to separate the expenses of 
	ordinary repairs from those properly chargeable ~ the account 
	le 

	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 
	I 

	assistant engineers as aides. By this time the general duties of the 
	superintendents had become standardized to the point that repairs were 
	I 

	henceforth classified as 11ordinary11 and "extraordinary. 11 Whereas the 
	I 
	I 41. Scheiber, Ohio Canal Era, p. 76, and "Eight Annual Report of the Board of Canal Commissioners, 11 January 9, 1830, Kilbourn, Public Documents, p. 385. Howe remained in this position for some thirty years. 
	I 

	42. "Ninth Annual Report of the Board of Canal Commissioners," January 11, 1831, Kilbourn, Public Documents, p. 408. The 
	I 

	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, 11 December 1847, pp. 7-10, and "Fifteenth Annual Report of the Board of Public Works of Ohio, 11 December 1851, p. 10. 
	I 
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	latter consisted of major renovation or reconstruction work, the former 
	included: 
	el 
	repairing breaches which occur after the canal shall have been 
	I 
	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 
	a 
	I 
	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 
	I 
	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 
	I 
	navigation. 
	As these repairs have mostly been made by superintendents of repairs, who, when not thus employed, are 
	I 
	engaged in the making of Jgiprovements, and other works of a 
	permanent character. . . . 
	I 
	After the canal had been completed to Portsmouth in October 1832, the 
	maintenance organization was extended over the full length of the canal. 
	I 
	In their annual report issued in January 1834 the canal commissioners 
	congratulated themselves for establishing such a system: 
	-1 
	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 
	I 
	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, 
	I 
	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 .f..fen devised, in regard both to its 
	I 
	efficiency and economy. 
	Over a period of years the classification of "ordinary repairs" came 
	I 
	to include numerous other maintenance activities. Such work included: 
	I 
	43. 11 Eleventh Annual Report of the Board of Canal Commissioners, 11 
	I 
	January 22, 1833, pp. 30-31. Also see Kilbourn, Public Documents, p. 452. 
	44. 11 Twelfth Annual Report of the Board of Canal Commissioners, 11 January 13, 1834, p. 4. 
	•• 
	•• 
	I 
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	le· 
	a. periodic renewal of wooden structures 
	I 
	I 
	I 
	I 
	b. 
	periodic resheeting, reg routing, and repainting of masonry 

	structures 

	I 
	I 
	I 
	c. 
	strengthening of canal embankments 

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

	I 
	I 
	e. mowing of "water grass11 that grew in the prism 

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

	g. cleaning of culverts 

	I 
	I 
	h. cutting of brush along the towpath and berm banks 

	I 
	I 
	i. 
	filling and plugging of muskrat holes in the embankments 

	I 
	I 
	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 
	le 

	season, which generally extended from late November or mid-December to 
	mid-March or early April, depending on the weather, when ice formed on 
	I 

	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 work. 
	I 
	45 

	I 
	I 45. Baker, _§lg Ditch, n.p.; 11 Seventh Annual Report of the Board of 
	Public Works of Ohio, 11 December 1843, pp. 3-4; "Eleventh Annual Report 11 December 1847, pp. 4, 10; and "Twentieth Annual Report of Board of Public Works of Ohio, 11 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 
	I 
	I 
	of Board of Public Works of Ohio, 

	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, 11 Winter at Stumpy Basin, 11 and "Along the Canal In Winter From Conservations with James Dillow Robinson, 11 Towpaths, XVI (No. 1, 1978) n.p. 
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	I 

	During the early years of the canal, Acting Commissioners Kelley 
	el 
	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 
	I 
	engineers, fifteen division superintendents, and numerous toll collectors, locktenders, and common laborers, thus creating the possibility of a 
	I 
	machine based on personal, acting commissioners set a resisting political pressures 
	with capable men . 46 
	experience. 
	The political Democrats in Ohio administration and period of the 1830s 
	based 
	controversies and rivalries between the Whigs and during the 1830s and 1840s, however, weakened the maintenance operations on the state canals. The 
	I 
	witnessed the takeover of the state legislature by the 
	partisan, or political favors. Instead, the precendent for professional competence by 
	I 
	and attempting to fill the new bureaucracy on their personal reputation and Work 
	I I 
	Jacksonian reform-oriented Democratic Party, and as a result the Board of 
	I 
	Public Works was established permanently in 1839 to replace the Board of Canal Commissioners as the agency in charge of operating and maintaining 
	el 
	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 
	I 
	policies were implemented to reduce the size of the engineering staff and lower the salaries of administrative, maintenance, and engineering 
	I 
	personnel. Although the new policies caused some experienced engineers to leave the state or seek employment with the emerging private railroad 
	I 
	corporations in Ohio, they did not deter political hacks from applying for 
	vacant posts, and throughout the 1840s party system11 increasingly became the touchstones personnel. Thus flagrant partisanship led to corps, corrupt and incompetent administration, operations. 
	46. Scheiber, Ohio Canal Era, pp. 77, 165. 132 
	patronage and the 11 spoils in the selection of staff 
	I 
	a demoralized engineering and inefficient maintenance 
	I I 
	•• 
	•• 
	I 

	I 
	Although the Board of Public Works passed through several reorganizations, the various commissioners made few modifications in the 
	le 

	basic staff organizations, thus failing to adjust either their administrative 
	I 

	procedures or their hierarchical arrangements to new requirements. Under the board, after the late 1830s, decentralization of responsibility 
	I 

	and failure to exercise checks prevailed in the supervision and maintenance of the canals. Although the full board met occasionally to 
	I 

	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 
	I 
	I 

	repair contracts, which were not subject to competititve bidding, and maintenance problems were often overlooked until they became critical. 
	I 

	Mounting public criticism of the Board of Public Works impelled the 
	I 

	state legislature to reassert its jurisdiction in certain areas of canal administration. While some of the legislative interference had good effects 
	le 

	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 
	I 

	charge of canal maintenance operations--policies which led to an exodus of experienced engineers from state employment. 
	I 

	Beseiged with petitions for better maintenance of the public works 
	I 

	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 
	I 

	reluctant to undertake major repair projects requiring large expenditures without prior legislative approval. For regular maintenance and light 
	I 

	repairs, however, the board relied upon its discretionary authority and drew upon general canal funds. The costs of maintenance varied 
	I 

	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 
	I 
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	and necessary minor alterations made. The record of the Ohio and Erie 
	el 
	conformed to that pattern: its combined maintenance and supervision 
	costs averaged $511 per mile annually during 1835-39, $349 during 
	I 
	1840-44, $322 during 1845-59, and $316 during 1850-55. 
	47 

	I 
	In 1856 the system of providing for ordinary repairs under the 
	direction of division superintendents was replaced by a new system in 
	I 
	which such services were contracted out to private firms under multi-year 
	agreements. The inauguration of this system by the state legislature was 
	accompanied by a drastic reduction in the number of state personnel 
	I 
	assigned to oversee the maintenance of the canals. After the first year 
	of operation under this system, the Board of Public Works reported on 
	I 
	the dire consequences such a policy was having on the physical condition 
	of the waterways: 
	I 
	So far, the contractors have generally met their engagements with a reasonable degree of promptness. Whenever 
	I 
	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 
	el 
	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 
	I 
	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 
	I 
	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 
	I 
	necessary to insure free and unobstructed navigation. The result has been well grounded complaints on the part of the boatmen and occupants of water power. It may be said, these 
	I 
	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 
	I 
	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 
	I 
	47. Ibid., pp. 164-177. 
	•• 
	•• 
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	le 
	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 unquestionably aided to secure a much more prompt attention to 
	I 

	the~, _and ~n consequence to insure a more uniformly good nav1gat1on. 
	4

	Available records reveal little about the organization of the staff 
	I 

	assigned Works. task to the year and Erie 
	I 
	I 

	the task of maintaining the canals under the Board of Public The first complete list of the entire organization assigned to that appear in an annual report of the board was that submitted for 
	1858. In that year the Cleveland-to-Akron sector of the Ohio 
	was 
	state public 
	I 

	of the Miami the. Ohio and 
	I 

	Lockville, 
	administered and maintained as part of Division No. 1 of the 
	works. Division No. 1 included both the northern divisions and Erie Canal, extending from Toledo to Defiance, and of Erie Canal, covering the 207-mile distance from Cleveland to 
	as well as the Western Reserve and Maumee Road. The organizatio)lal list included the following personnel categories: resident 
	le 

	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. 
	I 

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

	I 
	In accordance with the State," passed on 
	I 

	Kent Jarvis, William J. Medbury, and Thomas 
	I 

	I 
	an act "to provide for leasing the Public Works of May 8, 1861, the Public Works were transferred to Jackson, Joseph Cooper, Thomas Brown, Arnold Moore under a 10-year lease at an annual rent of 
	I 11 Eighteenth Annual Report of the Board of Public Works of Ohio, 11 December 1856, p. 19 . 
	48. 

	49. 11 December 1858, pp. 18-23. 
	"Twentieth Annual Report of the Board of Public Works of Ohio, 

	I 
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	$20,075. Under the terms of the lease, which was later extended, the 
	el 
	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 
	I 
	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 
	I 
	to the ongoing operation of the waterway, fell into serious decline over 50 
	the next 17 years. 
	I 
	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 
	I 
	Public Works and clarifying the duties of its employees in operating and maintaining the canals. The law, which provided the organizational 
	I 
	framework for the maintenance and administration of the state canals until their official closing in 1924, called for a board that would consist of 
	I 
	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 
	I 
	supervision: 
	el 
	A Chief Engineer appointed by the Governor, one Assistant Engineer, Secretary and Clerk, the pay of this force together with the pay of the Board of Public Works and expense 
	I 
	for the care of the office amounting to about $annually. 
	10,500.00 

	I 
	Besides the above regularly employed force is as follows: 
	7 Superintendents of Repairs at $1,400 per annum each. 
	I 
	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. 
	I 
	83 Locktenders, 29 on the Ohio and 54 on the M. & E. Canal; average compensation per month each $16. 06. 
	I I 
	50. "Twenty-Third Annual Report of the Board of Public Works of Ohio," December 1861, pp. 3-4. 
	•• 
	•• 
	I 
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	le 
	17 Foremen of Repairs, 10 on the Ohio and 7 on the M. & 
	I 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. 
	I 

	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 
	I 

	in cases of emergency, for early spring cleaning activities, and for 
	51 
	I 

	performing specialized tasks such as carpentry and stone masonry. 
	During the last years of the canal's operation, the regular 
	maintenance crews, consisting of four to five men, lived on state-owned 
	I 

	boarding boats that accompanied the dredge boats assigned to various 
	sections of the canal. The families of the crew foremen often lived in the 
	I 

	stern cabin of the boats. Two such boats were generally on active duty 
	between March and October between Cleveland and Akron. The chief 
	I 

	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 
	le 

	the locks in repair, close leaks and breaches in the embankments, and 52 
	dredge silted or debris-filled portions of the waterway. 
	I 
	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 
	I 

	1887, and one contract for the construction of a state-owned dredge boat 
	I 
	I 
	I 
	I 
	I 
	11Statement 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, 11 p. 28. That part of the act relating to 
	51. 


	I 
	I 
	52. The Cleveland Press, September 3, 1977; Robert L. Hunker, comp., The Cuyahoga Valley and the Ohio Canal (Hudson 1974), n.p.; and 110n the Ohio & Erie Canal in 1908 as told to Mrs. J. H. McNally of Parma, 11 Towpaths, XI (No. 2, 1973), pp. 16-18. 
	Ohio, by Mrs. Carl Gundling of Parma, 



	resident engineers was later repealed and one assistant engineer was authorized. 
	I 
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	137 
	I 

	in 1908. The contracts for the boarding boats were let to R. C. Soliday 

	el 
	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 
	I 
	Steam Shovel Company on May 9, 1908. 
	53 

	I 
	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, 
	I 
	concerning their responsibilities, the conditions under which they were 
	54 
	hired, and the procedures they were to follow in operating the locks. 
	I 
	The only early document to deal with the responsibilities of the lock tenders, and then in a cursory manner, was a law passed on 
	I 
	February 23, 1830, to provide for the regulation and operation of the canal. The act contained five sections that prohibited certain actions by 
	I 
	the lock tenders, the violation of which would cost $10 per offense. The five sections were: 
	I 
	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 
	el 
	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 
	I 
	into their respective recesses, nor until all paddle and culvert gates of such lock shall be closed. 
	I 
	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 
	I 
	own accord, while either of the paddle or culvert gates at the opposite end of said lock shall remain open. 
	I I 
	53. 
	53. 
	53. 
	The specifications for all three boats may be seen in Appendix Q. 

	54. 
	54. 
	There are scattered references throughout the annual reports of the 


	I 
	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. 
	•• 
	•• 
	I 
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	le 
	I I I I I I I 
	le 
	I I I I I I 
	I I 
	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 a.II 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 purp
	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 ~th 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. the construction the installation enabled them to 
	In January 1829 the canal commissioners announced that of the "regulating wears" around the locks in 1827 and of piles at the head and foot of each lock in 1828 had dispense with the employment of lock tenders. In 1858 
	56 

	and 1859, which are the only years for which lists of the lock tenders 
	could be located, salaried tenders were at the following locks between 
	Cleveland and Akron: 
	55. 
	55. 
	55. 
	"An Act to regulate the Navigation and Collection of Tolls on the 11 February 23, 1830, Kilbourn, Public Documents, pp. 394-395 . 
	Canals of this State, 


	56. 
	56. 
	"Seventh Annual Report of the Board of Canal Commissioners, 11 January 6, 1829, Kilbourn, Public Documents, p. 326. 
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	el 
	1858 
	I 
	E. Truly Cleveland locks 
	II II 
	Terrance Harvey 
	I 
	James Lamb Pinery feeder locks 
	John McGrotty Peninsula locks-------------------­
	11 
	-------------------
	Henry Monroe Yellow Creek 
	-

	I 
	D. Allen -------------Akron II-------------------II 
	-

	J. B. Dreshell -------­II-------------------
	-

	II 
	I 

	R. McGinn II-------------------
	-

	II 
	I 

	Wm. Merritt II-------------------
	-

	I 
	1859 
	T. Harvey Cleveland locks James Lamb Pinery feeder lock 
	II 
	John McGotty Peninsula 
	II 
	Henry Monroe Yellow Creek 
	•• 
	•• 
	I 

	II 
	I 

	Robert McGinn Akron 
	II II 
	Daniel Allen 
	II II 
	J. R. Dreskill 
	John McGinn 
	II II 

	I 
	The number of lock tenders was further reduced in 1860 when the 
	I 
	state legislature passed a law providing for the appointment of tenders only "at bulkheads or feeder locks. 11 Commenting on this law, the Board 
	I 
	of Public Works described the immediate and long-range effects on the northern division of the Ohio and Erie: 
	I I 
	57. Twentieth Annual Report of the Board of Public Works of Ohio, 11 December 1858, p. 22, and "Twenty-First Annual Report of the Board of Public Works of Ohio, 11 December 1859, p. 25. 
	11 

	•• 
	•• 
	I 
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	I I I I I I I 
	I I I I I I 
	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 circumstances, 
	A person for the hasty 
	A person for the hasty 
	any length of time can be found who, under any could possibly justify it. 

	in charge of each lock is indispensably necessary 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 preveia the passage of boats, until the level can again be filled. 
	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 floods and the decay played a time, new structures 
	as a viable and functioning navigable artery. Damage from severe weather, deterioration from heavy use of the canal, and of some original weather, that had been built defectively all role in making such major operations necessary. At the same engineering technology and theories led to the building of new 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 11 December 1860, pp. 8-9. 
	Ohio, 
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	1. Renewal of Wooden Structures--1834-35 
	el 
	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 
	I 
	partially attributed to the rising price of labor, a significant part of the 
	expenditures was the result of necessary repairs to the numerous 
	I 
	deteriorating wooden structures built along the line, especially those 
	between Cleveland and Akron. In 1836 the commissioners discussed this 
	I 
	problem in light of their experiences with wooden structures: 
	The experience of the last two years has shown that 
	I 
	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 
	I 
	cannot be remedied. 
	In some cases stone aqueducts may take the place of those 
	I 
	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. 
	•• 
	•• 
	I 

	Although the cost of stone structures would considerably 
	I 
	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, 
	I 
	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 
	I 
	considered practicable, after exercising a proper discretion in 
	regard to cost and the revenues of the Canal. 
	I 
	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 
	I 
	durable manner, based on models then in construction on the Miami and 
	Erie Canal. The plans for the aqueducts, which presumably would 
	I 
	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 
	•• 
	•• 
	I 
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	beams were to be suspended under the floor so that either of them could 
	le 

	easily be removed and replaced without interference to the other parts of the trunk. 
	I 
	59 

	2. Protection Walls and Embankment Walls Along the Cuyahoga 
	I 

	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 undermining by the action of the rushing river water. To make those sections of the canal more secure, 
	I 
	I 

	additional crib work, protection walls, and embankments were built along the river during the years 1836-38 at a cost in excess of $20,000. 
	I 
	60 

	3. Tinkers Creek Aqueduct Rebuilt--1837 
	I 

	In 1837 the Tinkers Creek Aqueduct was rebuilt, presumably on a plan similar to that discussed by the commissioners in 1836. 
	61 

	I 
	4. Lock Protection--1840-41 
	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 
	I 

	purpose of the cribwork was to protect the wing walls of the locks from . . b h. b 62 
	mJury y approac mg oats. 
	I 

	I 
	59. 11 Fourteenth Annual Report of the Board of Canal Commissioners, 11 January 2, 1836, pp. 6-7. 
	I 

	60. 11 Fifteenth Annual Report of the Board of Canal Commissioners, 11 January 17, 1839, pp. 4-6; 11 First Annual Report of Board of Public Works 
	I 

	of Ohio, 11 December 1836, p. 5; and "Second Annual Report of Board of Public Works of Ohio, 11 December 1837, p. 5. 
	I 61. "Second Annual Report of the Board of Public Works of Ohio," 
	December 1837, p. 5 . 
	62. 11 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. 
	I 
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	5. First Major Renovation Effort--1841-42 
	el 
	During 1841-42 a major renovation effort was undertaken to enable the canal to function efficiently. Some of the principal projects 
	I 
	that were carried out in 1841 on the Cleveland-to-Akron sector were: 
	I 
	a. Rebuilding of piers and other repairs to Tinkers Creek Aqueduct 
	I 
	b. 
	b. 
	b. 
	Repairs to secure Cuyahoga River feeder dams 

	C. 
	C. 
	Repairs to locks and lock gates 


	I 
	d. 
	d. 
	d. 
	Repairs to guard gates and culverts 

	e. 
	e. 
	Increase height and width of canal embankments 


	I 
	f. Removal of bars and deposits from canal prism and feeders 
	The renovation effort continued during the winter and spring of 
	I 
	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 
	I 
	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 
	I 
	exposed to the action of the river, repairs to locks and lock gates, and the construction of new gates. 
	63 

	I 
	6. Flood Repairs--1843-44 A succession of floods along the Cuyahoga River and its 
	I 
	tributaries in June 1843 caused considerable damage to the Cleveland-to-Akron sector of the line. The rain was so heavy and rapid 
	I 
	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 
	I 
	over the canal embankments and overflowed portions of the canal, 
	I 
	63. "Fifth Annual Report of the Board of Public Works of Ohio," II Sixth Annual Report of the Board of Public Works of Ohio," December 1842, pp. 5-6. The specifications for the lock 
	December 1841, p. 5, and 

	•• 
	•• 
	I 

	repair work may be seen in Appendix R. 
	144 
	resulting in nearly one-half of the line between Cleveland and Akron 
	le 

	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 
	I 

	prism was filled entirely. The canal was closed while the prism was cleaned out and the canal ban ks restored. Later in the summer, several 
	I 

	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. 
	I 

	During 1844 more extensive repair operations were undertaken to 
	I 

	renovate the line of the canal between Cleveland and Boston that had been damaged most seriously by the great flood during the previous 
	I 

	summer. Numerous deposits were removed from the prism and other improvements were made to insure a depth of four feet throughout that 
	I 

	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 
	I 
	.. 

	banks to facilitate draining the waterway when making future repairs at various points along the line. 
	I 
	64 

	7. Reconstruction of Peninsula Agueduct--1843-44 
	The Peninsula Aqueduct had deteriorated to the point that it was considered a serious risk. Thus, it was rebuilt in 1843-44. 
	I 
	65 

	I 
	8. Construction of New Tinkers Creek Agueduct--1844-45 The Tinkers Creek Aqueduct, as originally constructed, had 
	I 

	proven to be "deficient in water-way for the creek during floods, 11 and at various times the water from the creek had broken over the aqueduct's 
	I 

	embankments, causing damage to the canal. Moreover, the wood and 
	I 
	64. "Seventh Annual Report of the Board of Public Works of Ohio," December 1843, pp. 3-5, and "Eighth Annual Report of the Board of Public Works of Ohio," December 1844, pp. 8-9. 
	65. Ibid., pp. 3-5. 
	I 
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	I 
	stone structure had become so dilapidated as to require reconstruction. 
	el 
	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 
	I 
	11 a better direction" for the passage of the creek. The new aqueduct, which was completed in the spring of 1845, was designed to 
	provided 

	I 
	provide a "sufficient water-way" and thus prevent its overflow in the 
	future by placing the timber foundation four feet lower than the former 66 
	I structure. 
	9. Construction of Yellow Creek Culvert--1844 
	I 
	At Yellow Creek the canal originally crossed the stream by means of an embankment extending across the valley. Flood water was 
	I 
	passed around the embankment by a timber dam and waste weir. Their economical method · of construction served the canal well for about a 
	I 
	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 . 
	I 
	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 

	I 
	10. Introduction of Cast-Iron Arched .Culverts--1846 The commissioners announced in January 1847 that a successful 
	I 
	attempt had been made the previous year to substitute cast-iron arches in · Such a procedure was 
	culverts whose stone arches had deteriorated. 
	~ 

	I 
	cheaper than reconstructing the culvert with stone and avoided the necessity of opening the banks of the canal during repairs. The 
	I 
	cast-iron arch, combined with stone, would result in a more durable structure. 
	I I 
	66. 
	66. 
	66. 
	"Eighth Annual Report of the Board of Public Works of Ohio, 11 December 1844, pp. 8-9, and "Ninth Annual Report of the Board of Public Works of Ohio, 11 December 1845, p. 5. 

	67. 
	67. 
	11 Eighth Annual Report of the Board of Public Works of Ohio, 11 December 1844, pp. 8-9. 
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	One of the first culverts to be built according to this plan was 
	le 

	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 
	I 

	designed to carry the deposit directly into the Cuyahoga River. 
	I 
	68 

	11. Problem of Grass in Canal Prism--1851-53 
	In 1851 problems arising from the growth of grass became a 
	I 

	major concern of the Board of Public Works. According to the Board's 
	annual report issued in December 1851, the problem was described: 
	I 

	The obstruction to navigation from the growth of grass in 
	I 

	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 
	I 

	from it, requiring, as they did, from this cause alone, additional power to move their boats, and compelled, 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. 
	I 

	I 
	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 
	I 

	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 
	I 

	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 
	I 

	the item of superintendence and repairs increased, the operation of cutting the grass and removing it from the levels being a very expensive one. 
	I 

	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, 11 December 1846, p. 8. 
	I 
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	1852. To insure that navigation could continue, the grass was cut and 
	el 
	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 
	I 
	eliminate that expensive problem. 
	I 
	11 water grass11 had become even more serious. 
	By 1853 the problem of 

	The board described the problem: 
	I 
	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 
	I 
	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 
	I 
	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 
	I 
	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. 
	11 water grass11 again became a serious problem in 1859 
	The growth of 

	and continued to be a major hindrance to canal navigation in the later 
	•• 
	•• 
	I 

	years of the canal's operation. 
	69 

	I 
	12. Feeder Dams and Peninsula Aqueduct Rebuilt and 
	Repaired--1857-58 
	I 
	Floods during the winter of 1856-57 took a devastating toll on 
	the deteriorating feeder dam complexes between Cleveland and Akron, as 
	well as the already-crumbling Peninsula Aqueduct. The Peninsula and 
	I 
	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 
	I 
	Pinery feeder dam was rebu_ilt. Contracts were let in August 1857 for 
	I 
	69. 11 Fifteenth Annual Report of the Board of Public Works of Ohio, 11 
	I 
	11 Sixteenth Annual Report of the Board of Public Works of Ohio," December 1852, p. 6; "Seventeenth Annual Report of the 11 December 1853, p. 7; "Twenty-First Annual Report of the Board of Public Works of Ohio, 11 December 1859, 
	December 1851, pp. 7-8; 
	Board of Public Works of Ohio, 

	p. 16; and "Forty-Fifth Annual Report of the Board of Public Works of 11 December 1883, pp. 30, 39. 
	Ohio, 

	•• 
	•• 
	I 
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	rebuilding the Yellow Creek and Little Cuyahoga feeder dams. The latter 
	le 

	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 
	I 

	on the Yellow Creek feeder dam that had been contracted to D. 5. Alexander was abandoned in 1858 because it was determined that the 
	I 

	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. 
	I 
	70 

	I 13. Protective Measure Against Encroachment of Cuyahoga River 
	on Canal Embankments--1858-59 The high water levels of the Cuyahoga River in 1858 seriously 
	I 

	undermined the embankments of the canal at many points between Cleveland and Lock No. 35. Hence an appropriation of $3,000 was 
	I 

	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 11to prevent the more exposed portions of the canal 11 from 11 being entirely swept away. 11 The appropriation was not granted in 1859 and the Board 
	le 
	I 

	reported in December that: 
	Each year the inroad made upon the embankments by the 
	I 

	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 
	I 

	and the bank with brush and stone, which has proved entirely 
	successful .... 71 
	I 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 paddles along the length of the Ohio and 
	I 

	I 70. Nineteenth Annual Report of the Board of Public Works of Ohio, 11 December 1857, pp. 10-11; 11 Twentieth Annual Report of the Board of Public Works of Ohio, 11 December 1858, pp. 13-15; and Articles of Agreement, Board of Public Works of Ohio and D. 5. Alexander, 
	I 
	11 

	11 Contracts, 11 Records of the Board of Public Works of Ohio, Series 1231, Ohio Historical Society, Columbus . 
	August 13, 1857, 

	71. 11 Twentieth Annual Report of the Board of Public Works of Ohio, 11 December 1858, pp. 12-13, and 11Twenty-First Annual Report of the Board of Public Works of Ohio, 11 December 1859, p. 14. 
	I 
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	Erie Canal. The rationale for the new paddle gates, which were to be 
	el 
	installed first on the northern portion of the canal, was given: 
	I 
	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 
	I 
	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 
	I 
	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 
	I 
	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. 
	I 
	This would incur an expense to the State, in ~ition to the old 
	plan, of about forty-five dollars for each lock. 
	I 
	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: 
	•• 
	•• 
	I 

	In the original construction of this canal each lock had 
	I 
	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 
	I 
	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. 
	I 
	With these facts presenting themselves, as they did with so much force to those in charge of this division, the number and size of paddles in each lock, which has received new gates 
	I 
	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 
	I 
	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 
	I 
	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, 11 
	•• 
	•• 
	I 

	December 1858, p. 13. 
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	All told, 164 lock gates had been rebuilt according to the new plan 
	le 

	for the canal between Cleveland and Lockville at a cost of $3,700. 
	73 

	I 
	15. Construction of Furnace Run Agueduct--1858-60 
	In July 1858 a twenty-foot section of the cut stone Furnace Run 
	I 

	Culvert collapsed and was "temporarily repaired" to provide for 
	continuing navigation that season. Additional repairs were made during 
	I 

	the winter and spring of 1858-59 but the culvert continued to pose serious 
	difficulties to the force maintaining the canal. In their annual report 
	issued in December 1859, the Board of Public Works stated: The Furnace Run Culvert, has, by constant watchfulness, 
	I 
	I 

	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 
	I 

	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 
	I 

	make the culvert entirely inadequate to pass the volume 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 
	1 

	can only be obviated by removing the old structure and substituting a forty foot span aqueduct, which will require an appropriation of $3,000. 
	I 

	The following year, in December 1860, the Board of Public Works 
	reported on the construction of the new Furnace Run Aqueduct, which 
	I 

	had been completed earlier that year to replace the former culvert. The 
	report contained the following data on the new structure: 
	I 

	Among the new structures on . . . the canal, particular attention is called to a wrought iron aqueduct built during the 
	I 

	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 
	I 

	73. "Twenty-First Annual Report of the Board of Public Works of Ohio, 11 December 1859, pp. 14-16. 
	I 
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	el 
	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 
	I 
	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 
	I 
	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 
	I 
	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 
	I 
	dollars and sixty-one cents. It is believed to be the most perfect and the best adapted to the purpose of any thing yet resorted to. In point of economy and durability it presents 
	I 
	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 
	I 
	abutments over two hundred and fifty perches of masonry, of a superior quality, which cost, together with removing the old culvert and other labor required in the j2(0rk, about two 
	I 

	thousand dollars, exclusive of the iron trunk. 
	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 
	I 
	that were found to be sound were left 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 
	I 
	trunk. 
	75 

	I 
	17. Repairs to Peninsula Aqueduct--1864 
	It was reported in December 1863 that the Peninsula Aqueduct 
	I 
	needed repairs. As early as 1857 the north abutment wall had begun to 
	I 
	74. 11 11 TwentySecond Annual Report of the Board of 
	"Twenty-First Annual Report of the Board of Public Works of Ohio, 
	December 1859, pp. 16-17; 

	I 
	11 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, 1231, Ohio Historical Society, Columbus. 
	Public Works of Ohio, 

	•• 
	•• 
	I 

	75. 11 December 1863, p. II. 
	"Twenty-Fifth Annual Report of the Board of Public Works of Ohio, 
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	crumble because of the defective quality of the stone and the poor 
	le 

	workmanship of the original construction. Its condition was described: 
	I 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 
	I 

	of the south abutment is not so bad, yet it wi 11 al so soon need considerable repairs. The water-way for the river under this aqueduct is not, and never was, of sufficient capacity, and it 
	I 

	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. 
	I 

	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 
	I 

	attention. The west wing wall of the north abutment needed to be rebuilt 
	76 
	I 

	and additional planking was neces~ary. 
	18. Reconstruction of Furnace Run Agueduct--1866 
	During 1866 a series of heavy rains caused flooding along the. 
	I 

	length of the Ohio and Erie. There were numerous breaches in the canal 
	le 

	ban ks and navigation was often suspended by the formation of sand bars 
	in the canal prism. On April I a flood swept down Furnace Run, razing 
	the north abutment of the cast iron aqueduct down to its foundation. 
	I 

	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 77 
	I 

	while the work was underway. 
	I 
	19. Repairs Necessitated by Ice Freshet--1868 
	During the winter of 1867-68 a thick layer of ice formed on the 
	I 

	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 
	I 

	I 76. 11 Twenty-Fifth Annual Report of the Board of Public Works of Ohio, 11 December 1863, pp. 11-12, and 11 Twenty-Sixth Annual Report of the Board of Public Works of Ohio, 11 December 1864, pp. 13-14. 
	77. 11 Twenty-Eighth Annual Report of the Board of Public Works of Ohio, 11 December 1866, pp. 4-5, 15. 
	I 
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	flow raked the bed of the river "like a seine, carrying with it every 
	el 
	movable object in its onward way. 11 The Pinery and Peninsula feeder dams, as well as large sections of the protective canal embankments along 
	I 
	the river, were damaged. Numerous breaks and bars occurred between Cleveland and Akron, and extensive portions of the towpath were 
	I 
	inundated. The canal was repaired to the point that navigation was opened by April 20. 
	78 

	I 
	20. New Change Bridge at Peninsula, and Additional Piling Along Cuyahoga River--1869 
	I 
	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 
	I 
	near the foot of the towpath bank to protect it from the encroachment of . 79 
	th 
	th 
	I 

	e river. 

	21. Reconstruction of Superstructure of Tinkers Creek Agueduct--1870 The superstructure of Tinkers Creek Aqueduct was 
	reconstructed in 1870. 
	80 

	•• 
	•• 
	I 

	22. Reconstruction of Peninsula Agueduct--1872 
	I 
	The Peninsula Aqueduct was rebuilt in 1872. 
	81 

	23. Lock Repairs --1872 I 
	During 1872 many locks in the Cuyahoga Valley received new sheeting and were reg routed and repainted. A new wing wall and one 
	I 
	pair of gates were built at Lock No. 29. 
	82 

	I 
	78. "Thirtieth Annual Report of the Board of Public Works of Ohio, 11 December 1868, p. II. 
	I 
	79. "Thirty-First Annual Report of the Board of Public Works of Ohio, 11 December 1869, p. 10. 
	I 
	80. 
	80. 
	80. 
	11 Thirty-Second Annual Report of the Board of Public Works of Ohio, 11 December 1870, p. II. 

	81. 
	81. 
	"Thirty-Fourth Annual Report cf the Board of Public Works of Ohio, 11 December 1872, p. 5. 
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	82. Ibid . , p. 12. 
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	le 24. Ice 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 
	I 

	. t f 83 
	orces. 

	main enance 
	I 
	25. New Towpath Bridge Built at Peninsula and North End of Peninsula 
	I 

	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 rebuilt. 
	I 
	84 

	I 
	26. Pinery Feeder Dam Rebuilt--1875 In 1875 about one-half of the Pinery Feeder Dam was rebuilt. 
	I 

	The slope of the dam was resheeted and a stone abutment on one side of the dam was also reconstructed. 
	85 

	I 
	27. Realignment of Lock Masonry Above Water Line--1876-77 
	le 

	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 
	I 
	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 !he ban~% from their former erect position and are inclining inwards. 
	I 

	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 
	I 
	I 

	I 
	I 
	I 
	I 
	83. 11Thirty-Fifth Annual Report of the Board of Public Works of Ohio, 11 

	December 1873, p. II. 

	I 
	I 
	84. 
	Thirty-Sixth Annual Report of the Board of Public Works of Ohio," 
	11



	December 1874, pp. 16-17 . 
	85. 11Thirty-Seventh Annual Report of the Board of Public Works of 11 December 1875, p. 19. 
	Ohio, 

	86. 11 December 1864, pp. 12-13. 
	"Twenty-Sixth Annual Report of the Board of Public Works of Ohio, 
	I 
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	I 
	the water line in the chambers and wing-walls of the locks on the division 
	el 
	between Cleveland and Hebron. Such action was required because most 11 thus allowing 
	of the locks were constructed "without any frost-batter, 

	I 
	frost action to cause the lock chambers to become more contracted each 
	87 
	I 

	year. 
	28. Reconstruction of Pinery Feeder and Furnace Run Agueduct--1877 
	I 
	During 1877 the Pinery Feeder, including the large sluice and wasteway, and the Furance Run Aqueduct were rebuilt. Boat navigation 
	I 
	was closed at the latter site during the reconstruction effort. 
	88 

	I 
	29. Construction of New Culvert Below Lock No. 39--1879 A small culvert was constructed below Lock No. 39 during 
	I 
	1879. 
	89 

	30. Reconstruction of Lock No. 29--1880-82 
	I 
	During the winter of 1880-81 stone, cement, and timber were brought to the site of Lock No. 29 at Peninsula for the purpose of 
	-, 
	reconstructing the lock. The stone was provided under the terms of a contract let to the Peninsula Stone Company. The reconstruction, 
	I 
	however, was postponed for a year because of the severe winter weather 1s condition was not bad enough to justify the 90 
	and the fact that the lock

	suspension o urmg e summer. I 
	. 
	f . t' d 
	. th 

	nav1ga 10n 
	Between January I and April II, 1882, Lock No. 29 was reconstructed 
	I 
	at a cost of $. In December the Board of Public Works 
	13,385.07

	commented on the cost and quality of the work: 
	I 
	87. 11 
	"Thirty-Eighth Annual Report of the Board of Public Works of Ohio, 

	I 
	December 1876, p. 18. Later in 1881, the two upper courses of Locks Nos. 
	32-33 were taken down and rebuilt in a similiar manner. 
	88. 11 
	"Thirty-Ninth Annual Report of the Board of Public Works of Ohio, 

	I 
	December 1877, p. 22. 
	89. 11 Fortieth Annual Report of the Board of Public Works of Ohio, 11 December 1878, p. 37. 
	•• 
	•• 
	I 

	90. Ibid., pp. 17, 39. 
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	le 
	I I I I I I I 
	le 
	I I I I I I 
	I 
	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 one: 
	Stone and cutting by contract Labor and teams Lumber and hardware Sand and cement Storage and freight Miscellaneous items Derricks, coal, etc. TOTAL 
	lock and for tearing out the old 
	$
	5,689.00 

	735.77 799.15 367.69 
	5,558.61 

	72.95 161.90 $. 
	13,385.07

	It is universally acknowledged to be one of the finest 
	structures on the ~ublic Works. The stone are very large and 
	9

	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 150 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 near Lock No. 26. A new towpath bridge was b
	92 

	91. 
	91. 
	91. 
	"Forty-Fourth Annual Report of the Board of Public Works of Ohio, 11 December 1882, pp. 24, 29. 

	92. 
	92. 
	Ibid., pp. 30-32. 
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	32. Extensive Flood Damage Repaired--1883 
	el 
	During 1882 and 1883 heavy rains fell on the sector of the Ohio and Erie Canal between Cleveland and Akron. In February 1883 the 
	I 
	highest flood on record for that part of the state occurred. From November 1882 to November 1883 a total of 32. 54 inches of rain fel I at 
	I 
	Akron, and on February 3, 1883, a downpour of 3.66 inches occurred there in less than 24 hours. The heavy rain fell on frozen ground, breaking the thick ice and causing serious flood damage to the 
	I Cleveland-to-Akron sector of the canal. The repairs that were made to the waterway in the wake of the flood included: 
	I 
	a. New waste gates were put in at the Pinery Feeder, and new 
	I 
	waste weirs were constructed at Locks Nos. 6 and 21. 
	I 
	b. The dams at Lock No. 16 and Akron were swept away and were replaced by more substantial structures, while temporary dams diverted water into the canal during the reconstruction operations. The Peninsula 
	I 
	dam was damaged also, and its repair cost $250. 
	el 
	c. The aqueducts at Peninsula, Furnace Run, and Yellow Creek were all damaged. The repairs to the Peninsula Aqueduct cost only 
	I 
	$131. 50, but the Furnace Run Aqueduct was carried off and one abutment was washed out. A substantial abutment was built on a pile foundation, whereas the earlier one had rested on mud sills. A long row of protection 
	I 
	piling was driven near the aqueduct to afford it better protection. An abutment and the trunk of the Yellow Creek Aqueduct were washed out 
	I 
	and rebuilt, and its superstructure was replaced. 
	I 
	d. Protective piles and stone were placed in areas damaged by the flood. Such materials were put behind the collector's office at Cleveland, 
	I 
	at Lock No. 29 in Peninsula, south of Lock No. 29, and at Lock No. 16. 
	e. The Pinery Feeder was damaged badly by the flood. New head 
	I 
	gates and frames were put in, the walls were relaid, and the race cleaned out. 
	•• 
	•• 
	I 
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	le 
	I I I I I I I 
	le 
	I I I I I I 
	I I 
	f. 
	f. 
	f. 
	One dredge was employed to repair the breaks caused by the floods on the northern division. The principal locations of the dredging work were as follows: guard lock at Akron; Locks Nos. 4, 8, 36; three-mile level south of Lock No. 41; and the paper mill at Cleveland. 

	g. 
	g. 
	Virtually all the locks were damaged to some extent and received 


	repairs, although the most serious damage occurred at the Akron guard 93 
	lock and Locks Nos. I, 4, and 15. 
	33. Extensive Flood Damage Repaired--1884 
	During the winter of 1883-84 another flood struck the Cuyahoga Valley, causing numerous breaks in the canal embankments and the formation of bars in the prism. In the spring of 1884 a narrow ridge of earth was put on various portions of the canal embankments over the 10-mile stretch of the waterway south of Cleveland. In June repair crews hauled earth to raise and widen the towpath to its proper dimensions. The amount of earthwork required for this work was: 
	From Lock No. 38 to 41 --1,650 yards From Lock No. 33 to 37 --3,220 yards From Pinery Feeder to Peninsula Feeder 3,405 yards From Akron to Lock No. 26 --350 yards 
	Other flood damage that was repaired included the reconstruction of 80 feet of rip rap wal I at the Pinery Feeder, 120 feet at the Peninsula Feeder, and 150 feet at the Akron locks. The east abutment to the feeder dam at Lock No. 16 and the entire Peninsula feeder dam were reconstructed. Nearly all of the locks required repairs since many of the lock walls had settled, contracting the width of the chamber on top and necessitating the relaying of the top courses. 
	94 

	93. 
	93. 
	93. 
	11 Forty-Fifth Annual Report of the Board of Public Works of Ohio, 11 December 1883, pp. 25, 28, 36-39 . 

	94. 
	94. 
	11 Forty-Sixth Annual Report of the Board of Public Works of Ohio, 11 December 1884, pp. 32-33. 
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	34. Protective Levee Built at Lock No. 29 and Tinkers Creek 
	el 
	Aqueduct Shored Up--1885 In 1885 a levee, measuring 900 feet in length, 5 feet in height, 
	I 
	and 4 feet in width, was built from Lock No. 29 at Peninsula to a point on the hill nearby. Because the Tinkers Creek Aqueduct was about 
	I 
	ready to fall down in the spring, new timbers and plank were put in to make it safe for navigation. 
	95 

	I 
	35. Repairs to Locks, Dams, and Bridges--1886 During 1886 numerous repairs were made to the walls of the 
	I 
	locks in the Cuyahoga Valley. The walls of Locks Nos. 27, 31, and 32 and the Peninsula Feeder Lock were straightened up and set back. 
	I 
	Because of the 11 very leaky condition 11 of Lock No. 39, it was 11 recemented throughout. 11 The walls of Lock No. 28 were dressed down and the 
	I 
	bottom repaired. In addition to the lock repairs, the bridge at Tinkers Creek Aqueduct, measuring 60 feet in length and 9 feet in width, was replanked, and the Pinery and Peninsula feeder dams were renovated with 
	I 
	96 
	el 

	brush and gravel. 
	36. Construction of Telegraph Line Along Canal--1887 In 1887 the Baltimore and Ohio Telegraph Company constructed 
	I 
	a telegraph line adjacent to the towpath of the Ohio and Erie between Cleveland and Massillon. The work was done under the direction of the Chief Engineer and division superintendents of the canal. 
	97 
	I 

	37. Lock Repairs--1887 
	I 
	During 1887 a major repair effort was undertaken to make the northern division of the Ohio and Erie Canal operate at a modicum of 
	I 
	efficiency. The repairs made in that year were: 
	I 
	95. "Forty-Seventh Annual Report of the Board of Public Works of Ohio, 11 December 1885, pp. 26-27. 
	I 
	96. 
	96. 
	96. 
	"Forty-Eighth Annual Report of the Board of Public Works of Ohio, 11 December 1886, pp. 19-20. 

	97. 
	97. 
	Motion of Baltimore and Ohio Telegraph Company, 11 April 13, 1887, "Contracts, Records of the Board of Public Works of Ohio, Series 1231, Ohio Historical Society, Columbus. 
	11 
	11 
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	I 
	le 
	I I I I I I I 
	le 
	I I I I I I 
	I I 
	Locks Nos. 24-26, 28 and Peninsula Feeder Lock--stone set back 
	Lock No. 37--new pair of lower gates, new bucking beam, and coping stones set back entire length of lock on both sides 
	Locks Nos. 25 and 30--gates and waste weir repaired, 90 yards of sheet piling used in waste weir of Lock No. 31 
	Locks Nos. 32, 38--two courses and coping stones set back for entire length 
	Pinery Feeder Lock--new set of flood gates with ratchets to hoist them, ratchets put on four feeder gates 
	Despite the aforementioned repairs, the chief engineer of the Public Works reported that further work was necessary on the locks. The tail walls of some were so badly out of plumb that boats were chafed in passing. Some chamber walls needed repairing where the stone had crumbled. Much of the work could be done by using hard-burned brick and cement or good concrete, materials that had been used for the first time in 1887. Before that year grout and wood had been used for repairs. Stone work repairs were need
	98 

	38. New Waste Weir Constructed Between Locks Nos. 24 and 25--1887 A new waste weir was constructed between Locks Nos. 24 and 
	25, composed of sheet piling backed up with 65 yards of protection 99 
	stone. 
	98. 
	98. 
	98. 
	11 Forty-Ninth Annual Report of the Board of Public Works of Ohio, 11 December 1887, pp. 32-33, 37. 

	99. 
	99. 
	Ibid., p. 36. 
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	39. Repairs to Peninsula Towpath Bridge and Feeder Dam--1890 
	el 
	During 1890 a new floor (100 feet long and 8 feet wide) was put in on the Peninsula towpath bridge. The Peninsula Feeder Dam was 
	I 
	raised 6 inches for a distance of 100 feet with 2-inch plank. The west end of the dam was graveled and the feeder bank protected by a new 100 
	I 
	riprap wall 43 feet long and 4-1/2 feet high .
	40. Miscellaneous Repairs--1892 
	I 
	A variety of repairs was performed on the canal between Locks Nos. 24-39 during 1892. The major items included: 
	I 
	a. Piers of Peninsula Aqueduct repaired 
	I 
	b. New dam built in berm bank at entrance of Sand Run or Yellow Creek 
	I 
	c. 
	c. 
	c. 
	Surfaces of chambers adjusted and aligned on Locks Nos. 32-35 and 39 

	d. 
	d. 
	Wing wall rebuilt at Lock No. 27 


	•• 
	•• 
	I 

	I 
	e. Wood and iron Furnace Run Aqueduct repaired and 101 
	I 

	repainted . 
	41. Miscellaneous Repairs--1893 Numerous repairs were carried out on the northern division of 
	I 
	the canal during 1893. The principal items of work included: 
	I 
	a. Tinkers Creek Aqueduct--!, 150 feet of new 2-inch plank on sides and bottom, approaches caulked 
	I 
	I 
	100. 
	100. 
	100. 
	"Fifty-Second Annual Report of the Board of Public Works of Ohio," December 1890, pp. 33-36. 

	101. 
	101. 
	"Fifty-Fourth Annual Report of the Board of Public Works of Ohio, 11 December 1892, pp. 34-36. 
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	I 
	le 
	le 
	le 
	le 
	b. Peninsula Aqueduct--new iron band and protection plank around center pier in river 

	c. Furnace Run Aqueduct--new towpath bridge 

	I 
	I 
	d. 
	Peninsula Feeder Dam--graveled and caulked for distance of 125 feet, logs and other debris removed 

	I 
	I 
	I 
	e. 
	Lock No. 37--two upper courses of stone set back 4 inches, 

	stone under upper mitre sill taken up and relaid in cement 

	I 
	I 
	I 
	f. Lock No. 36--new upper wing wall, part of other upper wing wall rebuilt, and 1,000 feet of 2-inch oak plank put in floor 

	g. Locks Nos. 34, 38--stones set back or chipped off 

	le 
	le 
	le 
	I 
	h. Waste gates on Long Pinery Level--new stone wall laid in cement under mud sill, and 1,000 feet of new 2-inch oak plank 

	put in waste weir 

	I 
	I 
	i. New waste gate and sluice put in on Goose Pond Level above Lock No. 35, using 3,000 feet of 2-inch oak plank 


	I 
	I 
	I 
	I 
	I 
	I 
	I 
	j. 
	Waste weir at Lock No. 36 reconstructed with 4,000 feet double breast timber and planking 

	k. 
	k. 
	Yellow Creek waste weir repaired with two boat loads of stone, two of gravel, and one of dirt 
	I 


	I 
	I 
	I. Waste weir above Lock No. 27 broke and was repaired with 1,000 feet of 2-inch oak plank and 100 yards of gravel 

	I 
	I 
	m. New bridge built over Pinery Feeder 


	n. Footbridge at Lock No. 24 replaced 
	I 
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	I 

	o. New wooden trunk sluice placed under towpath on Goose Pond 
	el 
	102 
	Level to wash Murphy's Bar. 
	I 
	42. New Bridges Constructed--1894 Three new bridges were built on the northernmost sector of the 
	I 
	Ohio and Erie Canal in 1894. The new bridges were at the high water waste weir on the Short Pinery Level, Lock No. 29 at Peninsula, and the 
	I 
	Peninsula Feeder. 
	103 

	43. Major Repairs--1895 
	I 
	During 1895 a major effort was undertaken to bring the Ohio and Erie Canal to an optimum level of operating efficiency. The repairs 
	I 
	included: 
	I 
	a. Stone work on Locks Nos. 34, 37, and 28 and the Peninsula Feeder Lock 
	I 
	b. All lock valves, sheeting, and mitre sills were repaired on Locks Nos. 1-28 
	el 
	c. Tinkers Creek and Peninsula Aqueducts repaired (trunk 
	I 
	carrying water around the latter was rebuilt) 
	I 
	d. Furnace Run Aqueduct rebuilt 
	e. Protection stone placed in river in several places between 
	I 
	Peninsula and Cleveland to protect banks from being washed where the river and canal were in close proximity 
	I 
	f. Galley Run Dam or mud catcher and one on Long Pinery Level 
	I 
	built. 
	104 

	I 
	102. "Fifty-Fifth Annual Report of the Board of Public Works of Ohio, 11 December 1893, pp. 32-36. 
	103. "Fifty-Sixth Annual Report of the Board of Public Works of Ohio, 11 December 1894, p. 60. 
	•• 
	•• 
	·1 

	104. "Fifty-Seventh Annual Report of the Board of Public Works of Ohio," December 1895, pp. 45-48. 
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	I 
	le 
	I I I I I I I 
	le 
	I I I I I I 
	I 
	44. Major Repairs--1896 
	Major repairs or reconstruction activities on the Ohio and Erie Canal in 1896 included work on the aqueducts, catch basins, dams, and locks in the Cuyahoga Valley. The principal items of work were: 
	a. 
	a. 
	a. 
	Tinkers Creek Aqueduct rebuilt 

	b. 
	b. 
	New trunk and bottom placed in one span of Peninsula Aqueduct ( 48 feet) 

	c. 
	c. 
	Construction of new catch basin built of brush at mouth of run on Short Pinery Level 

	d. 
	d. 
	61 feet of Peninsula Feeder Dam renewed 

	e. 
	e. 
	New brush and stone dam (38 feet long and 6 feet high) built at Solomon's above Peninsula 

	f. 
	f. 
	Wing walls of Locks Nos. 37 and 38 rebuilt. 
	105 



	45. New Catch Basin on Long Pinery Level--1897 
	A new catch basin was built at Burns• upper bar on the Long 106 
	Pinery Level between Locks Nos. 36 and 37 in 1897 .
	46. Major Repairs--1898 
	During 1898 numerous major repairs were carried out on the northern division of the Ohio and Erie Canal. Among the principal projects in the Cuyahoga Valley were: 
	105. 
	105. 
	105. 
	11 Fifty-Eighth Annual Report of the Board of Public Works of Ohio, 11 December 1896, pp. 38-40 . 

	106. 
	106. 
	"Fifty-Ninth Annual Report of the Board of Public Works of Ohio, 11 December 1897, p. 38. 
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	I 

	I 
	a. New trunk lining was put on the bottom and part of the sides 
	el 
	of the Peninsula Aqueduct. Four new needle beams, eight new rods, new ends to the center pier, and a new end to the south 
	I 
	abutment were constructed. 
	I 
	b. The walls of Locks Nos 24 and 28 and the Peninsula Feeder Loe k we re repaired . The floors of Locks Nos. 24-39 were 
	I 
	repaired, and new mitre sills were placed in Lock No. 36. 
	C. New bridges were built at the Goose Pond waste weir and the 
	I 
	Peninsula Aqueduct. 
	107 

	I 
	47. Major Repairs--1899 Various repairs were carried out on the canal in the Cuyahoga 
	I 
	Valley in 1899. These included extensive stone work repairs and new sheeting on Locks Nos. 27, 28, and 32, and repairs to the Pinery Feeder Dam. New flooring, floor timbers, and needle beams were placed on the 
	I Tinkers Creek Aqueduct, and the Peninsula Aqueduct was reinforced with supports by placing bents under it. The Furnace Run Aqueduct, having 
	el 
	been displaced by floods lifting it off its foundation, was placed in position and repaired. New plank was put on the Tinkers Creek 
	I 
	Aqueduct bridge (120 feet), the Goose Pond waste weir bridge (300 feet), and the Furnace Run Aqueduct bridge (140 feet). 
	108 

	I 
	48. Supporting Bents Installed in Peninsula Agueduct--1900 Supporting bents were placed under the north span of the 
	I 
	Peninsula Aqueduct in 1900. 
	109 

	I 
	I 
	107. 11Sixtieth Annual Report of the Board of Public Works of Ohio, 11 December 1898, pp. 33, 45. 
	I 
	108. 11Sixty-First Annual Report of the Board of Public Works of Ohio, 11 December 1899, pp. 43-45. 
	109. 11 Sixty-Second Annual Report of the Board of Public Works in Ohio, 11 December 1900, p. 55. 
	•• 
	•• 
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	49. Major Repairs--1901 A variety of significant repairs were carried out on the Ohio and Erie Canal in the Cuyahoga Valley in 1901. A new wing wall and gate 
	le 
	I 

	recess were placed on the towpath side of Lock . No. 27 and concrete was poured under the lock. The north span of the Peninsula Aqueduct was 
	I 

	rebuilt and the south span and the structure's masonry were repaired. New footbridges were built at Locks Nos. 34 and 35, and new bridges 
	110 
	I 
	36. 

	were built at the Goose Pond waste weir and Lock No. 
	50. Major Repairs--1902 Major repairs during 1902 included the placement of new flooring in the bottom of Locks Nos. 27, 28, and 29. The walls of Locks Nos. 27, 
	I 
	I 

	28, 31, 32, 36, and the Peninsula Feeder Lock were realigned. A new towing bridge was built above Lock No. 39. The Pinery Feeder Dam was 
	I 

	raised one foot, and the Peninsula Feeder Dam was repaired. 
	111 

	I 51. Major Improvement of Northern Division of Ohio and Erie Canal: 1904-09 
	le 

	Since the 1861-78 period, when the Ohio canals had been leased to private interests, the physical condition of the waterways had deteriorated. In December 1902 Chief Engineer Charles Perkins described the physical condition of the canals as follows: 
	I 

	I believe that your officers and employees on the line of the canal have at all times exercised excellent judgmnt [sic] in th [sic] work performed and economy of expenditure in their 
	I 
	I 

	care of the State property, and a decided improvement in the physical condition of the public works, as an entirety, has been accomplished during the year. 
	I 

	However, it remains true, as I have stated at length in former reports, that the canals have suffered a slow decay that commenced at the time they were permitted to be leased, and 
	I 

	that they are still undergoing constant deterioration which, if 
	not soon arrested, will, in my opinion, lead to irreparable ruin. 
	I 
	110. "Sixty-Third Annual Report of the Board of Public Works of Ohio, 11 December 1901, pp. 57-59. 
	111. "Sixty-Fourth Annual Report of the Board of Public Works of Ohio, 11 December 1902, pp. 51-52. 
	I 
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	el 
	This gradual decline will continue so long as your department is forced to pursue the policy thrust upon it by insufficient appropriations for the maintenance of the Public Works, which 
	I 
	necessitates the patching of structures rather than their substantial reconstruction, and which inspires a want of confidence on the part of navigators, mill-owners and all other 
	I 
	parties having financial interests at stake, which to say the least is not wholesome--a policy, in fact, that, "if applied to any of our great railway systems would re~~t in forcing them 
	2

	I 
	11 
	into the hands of a receiver without delay. 

	In November 1904 Perkins elaborated on the continuing deterioration of the 
	I 
	Ohio canals: 
	Owing to the bad showing, both physical and financial, 
	I 
	which resulted from seventeen years of abuse of the public works while under lease to a private corporation which misused them for its own selfish ends, the people lost confidence in 
	I 
	their future stability, and that attitude of the public, together with the fact that the appropriations made by the Legislature have ever since been utterly inadequate to restore the public works to their former degree of physical efficiency, account 
	I 
	perfectly for their steady decline until they have reached their present deplorable condition, and explain why so many parts have been suffered to be abandoned and forsaken. 
	e1 
	It is a well understood axiom that buildings of the poorest construction, or any structures that have been allowed to 
	I 
	decline for want of proper attention, require the largest comparative outlay for their maintenance. It has been the experience of builders, especially where common carriers are concerned, that it is decidedly the best policy from an 
	I 
	economical standpoint to require the best construction and the highest standard of physical efficiency, as that insures the maintenance of operating expenses at a minimum cost. That 
	I 
	policy, which is now admitted to be of paramount importance, was sadly neglected in the early history of the eletric road. It is in recognition of that policy that steam railroads are spending millions of d.ollars in betterments in order to save 
	I 
	expense of operation, thereby insuring the greatest earning capacity and correspondingly the best actual business showing. The utter disregard of this principle by the Legislature as 
	I 
	applicable to the public works is, more than any other cause, the reason for their wrecked condition and their indifferent record for some twenty years past. 
	I 
	112. Ibid., p. 38. 
	•• 
	•• 
	I 
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	le 
	If the Legislature, which in fact directs the affairs and policies of the department, instead of neglecting the public works after their surrender by the lessees, had provided 
	I 

	sufficient funds to restore them to a proper state of efficiency, or if it had enforced the fulfillment of the provisions of the lease as to their restoration to the same physical excellence in 
	I 

	which they were turned over to the lessees in 1861, the history of the public wo¥3 would have been one of progression instead of retrogression. 
	I 
	1

	Because of such policies, Perkins observed that the "present material 
	body of the Public Works of the State is, in the abstract, worn out. 
	I 
	11 

	Unless the decline of the canals was soon arrested, they would soon be 
	forced out of business as freight carriers and as sources of water supply 
	I 

	for various manufacturing interests. The conditions of the canals had 
	become 
	I 
	such as to render it in some sections a menance to the safety of our people and a source of constant damage to abutting property. Owing to neglect, necessitated by the indigency of 
	I 

	the Department, many of the walls were overhanging more than a foot; the feeder dams were leaky and some of them out of commission; many aqueducts and other minor structures had become in bad physical condition, until it was a common saying of your employees that they could not understand what kept these structures standing unless it was "force of habit, 11 and 
	I 
	le 

	the falling in of a canal prism which became a hindrance to 
	navigation. 
	Thus, Perkins pressed the state legislature to appropriate funds to 
	I 

	rehabilitate the Miami and Erie and the northern division of the Ohio and 
	Erie canals so as 
	t 

	to insure their maintenance at a minimum cost. All new 
	I 

	masonry to be of first-class character; the foundation timbers 
	of locks and the unlaid portions of the lock walls to be fully grouted and faced, where required, with Portland cement concrete; new gates and mitre sills to be supplied where 
	I 

	required; the timber entering into any kind of work to be sound and durable; all new aqueducts of over 20 feet span to be of a combination of steel and wood; present timber aqueducts 
	I 

	113. "Sixty-Sixth Annual Report of the Board of Public Works of Ohio, 11 December 1904, pp. 43-44. 
	I 
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	el 
	that will stand the test to be repaired in a good substantial manner; all dams and waste-ways to be rebuilt and repaired with timber and concrete where necessary, and al I work of 
	I 
	every character and kind to be done in a good and workmanlike manner, so as to insure stability; the entire channel of the canal, where required, to be newly excavated so as to admit 
	I 
	the free passing of boats loaded to their maximum capacity; the improvement to be confined to the present canal right of W~)(the ownership of which is held by the State in fee simple. 
	4 

	I 
	After serious discussion about the physical condition and the future 
	use of the Ohio canals, the state legislature responded by passing 11 An 
	I 
	Act to provide by appropriation for the Improvement of the Northern 
	Division of the Ohio and Erie Canal" in 1904. It was contemplated that 
	I 
	the improvement would enable boats carrying a net weight of 115 tons to 
	travel on the canal. The law, which was signed by Governor Myron T. 
	Herrick on May 6, 1904, contained the following provisions: 
	I 
	Section I. That as part of a continuing appropriation 
	I 
	hereby begun, for the improvement of the Ohio and Erie canal, there is hereby appropriated from any moneys to the credit of the general revenue fund, not otherwise appropriated for the 
	el 
	year 1904, the sum of seventy-five thousand ($75,000) dollars, and for the year 1905 the sum of one hundred and twenty-five thousand ($125,000) dollars, the same to be expended by the state board of public works, under the direction of the state 
	I 
	engineer, and substantially in accordance with plans and specifications prepared by said engineer, and now on file in the office of the state board of public works, for the reconstruction 
	I 
	of the northern division of the Ohio and Erie canal, beginning 
	at its northern terminus at Cleveland, Ohio. 
	Provided, that the appropriation herein made shall not be 
	I 
	available until new water leases have been made between the state of Ohio and the present water lessees along the said northern division of the Ohio and Erie canal, aggregating in 
	I 
	rentals at least the sum of thirty thousand ($30,000) dollars per annum. Such new water leases shall not be for a greater term than five years, and shall become operative and payable at (the) new rates, as agreed upon in such new leases, as soon as 
	I 
	the state of Ohio shall have begun said improvement of the Ohio and Erie canal, which will substantially involve an expenditure of five hundred and seventy-three ·thousand, sixty-four and 
	I 
	thirty-three one-hundredths dollars ($) in accordance 
	573,064.33

	114. "Sixty-Ninth Annual Report of the Board of Public Works of Ohio, 11 
	•• 
	•• 
	I 

	December 1907, pp. 41-45. 
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	le 
	with said plans and specifications prepared by the state 
	engineer and now on file in the office of the state board of 
	I 

	public works. All new leases, before becoming operative under the provisions of this act, shall be approved by the governor, the staf,board of public works and the chief engineer of public works. 
	I 
	5

	By January 1905 it had been determined that the necessary increased water rentals had been secured, and thus the $200,000 appropriation was 
	I 

	made available for the improvement of the northern division of the Ohio and Erie Canal. T. D. Paul was appointed Engineer in Charge of the 
	I 

	Improvement on January 12, two days after advertisements for bids were published. On February 14 three contracts were let for the work on 
	I 

	locks, sluices, waste weirs, and other minor structures: Locks Nos. 22-28 to McGarry & McGowen of Akron; Locks Nos. 28-36 to P. T. Mccourt of Akron; and Locks Nos. 36-42 to George W. Carmichael & Co. Before the enjoined the Board of Public Works from formally entering into the three contracts, claiming that they were 
	I 
	contracts were signed, the latter firm 
	O 
	I 

	the lowest bidders for al I the work and that the Board had deprived them of their rights. The Court of Common Pleas and the U. S. District Court 
	le 

	both upheld the Board, and thus the injunction was finally negated on April 22. The Board was obligated to give 30 days• notice before 
	I 

	withdrawing water from the canal, and thus the improvements could not begin until the latter part of May. 
	116 

	I 
	A number of other contracts were let during 1905 to augment the aforementioned agreements in providing for the improvement of the northern division of the Ohio and Erie. On February 14 a contract was 
	I 

	I 
	I 
	I 
	I 
	I 
	115. 
	"Sixty-Sixth Annual Report of the Board of Public Works of Ohio, 11 

	December 1904, pp. 43-44. 

	I 
	I 
	116. 
	"Sixty-Seventh Annual Report of the Board of Public Works of Ohio, 11 December 1905, p. 181 and Contract for the Improvement of the 


	Northern Division of the Ohio Canal between the Board of Public Works of Ohio and McGarry & McGown, February 14, 1905, and Contract for the Improvement of the Northern Division of the Ohio Canal between Board of 11 Contracts, 11 Records of the Board of Public Works of Ohio, Series 1231, Ohio Historical Society, Columbus. A copy of the specifications and drawings attached to 
	I 
	Public Works of Ohio and P. T. Mccourt, February 14, 1905, 

	the contracts may be seen in Appendix S. 
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	let to Murphy and Miles of Columbus to provide 5,000 barrels of Atlas 
	el 
	brand Portland cement for use in the improvement work. That same day 
	a contract was let to Russell & Co. of Massillon to provide an 8 x 10, 
	I 
	IS-horsepower traction engine to facilitate the work. On June 14 two 
	contracts were let: one to the Atlantic Foundry Company of Akron for 
	I 
	cast and wrought iron, spikes, bolts, etc., for locks, lock-gates and 
	11

	11 and one to the King Bridge Co. of 
	repairs to dams and other structures

	I 
	Cleveland to construct steel superstructures and wooden trunks for the 
	Mill Creek, Tinkers Creek, and Peninsula Aqueducts. 
	117 

	I 
	The progress of the northern division improvement project was 
	described at length in the reports of T. D. Paul in 1905 and 1906. On 
	I 
	December 1905, Paul submitted his first report to Chief Engineer 
	I ' Perkins. In the report, Paul mentioned the problems concerning the 
	I 
	0 the work: 
	acquisition of labor and materials for

	I 
	We . . . found that it was as impossible for us to procure good laborers and mechanics as it was for the contractors to secure them. There was plenty of work for them at high wages 
	el 
	in Cleveland and Akron; and they generally preferred to stay there rather than go down along the canal and do rougher and dirtier work. They also preferred to stay at home where there were amusements and attractions they wanted. 
	I 
	We did all that we could to aid the contractors by furnishing any men we could, or putting in sub-contractors for them, but the work could not be pushed to completion under 
	I 
	those circumstances. 
	It was especially difficult to secure good timber, which 
	I 
	should have been cut during the winter. We have succeeded in getting extra white oak timber for our lock-gates, however. 
	We believe that they are well framed also. 
	I I 
	117. 11 Contracts, 11 Records of the Board of.Public Works of Ohio, Series 
	I 
	1231, Ohio Historical Society, Columbus. A copy of the specifications attached to the contracts with the Atlantic Foundry Company and the King Bridge Company may be seen in Appendix T. The dimensions of the three reconstructed aqueducts and the drawings of the Tinkers Creek Aqueduct may be seen in the following pages. 
	•• 
	•• 
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	Dimensions of Mill Creek, Tinkers Creek, and Peninsula Aqueducts as Reconstructed in 1905-06 
	le 
	I 

	Mill Creek 
	I 

	Length of Trunk -42 feet Space between face of Abutments -30 feet Waterway -22 feet Towpath -8 feet Number of Spans -one 
	I 
	I 

	I 
	Tinkers Creek 
	I 
	Length of Trunk -95 feet Space between face of Abutments (2 each) -35.6 feet 
	I 

	Waterway -22 feet Towpath -8 feet 
	le 

	Number of Spans -two 
	Peninsula 
	I 

	Length of Trunk -102 feet Space between face of Abutments -85 feet Waterway -18 feet Tow path -8 feet Number of Spans -one 
	I 
	I 

	I I I 
	I 
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	Relative to the progress of the improvements, Paul commented: 
	el 
	The old upright, butterfly valves; or wickets, in the gates 
	I 
	required 30 inches between the arms of the gate at the bottom, where the space should be least, and weakened the arm above them. 
	I 
	A new design of horizontal wickets has been substituted, which requires but 16 inches between the arms. 
	I 
	The old style of sluice-gates were of a cheap construction; but were unhandy and insufficient. 
	I 
	It has been deemed best to substitute a style having masonry sides and bottoms; with open slides, or gates, which are at all times accessible and workable. Probably there are no structures which will more amply repay their cost in decreased 
	I 
	operating expenses, than well-planned sluice-gates; and we will therefore expend in their construction about $13,000, not anticipated in the original estimate. 
	I 
	Concrete spillways have ben [sic] planned to take the place of the old wooden structures at nearly every lock. They are made with a curved front so as to discharge the water with 
	I 
	less undermining tendency. Timber is on hand for rebuilding the Pinery Feeder Dam at Lock 36; and for rebuilding about 200 feet in length of the west end of the Peninsula Dam, but owing 
	el 
	to the high water it has not been practicable to rebuild them, and work has been deferred to next season. 
	The head-gates, sluice-gates and weir at the canal were 
	I 
	rebuilt at the Pinery Feeder, with neat but massive concrete structures, resting on rock foundations, at the cost of about $2,500. 
	I 
	They are about five feet higher than formerly; so as to largely avoid the high floods. 
	I 
	New culverts were put in three-quarters of a mile north of Lock 40, and three-quarters of a mile south of the same lock; and also, one three-quarters of a mile south of Lock 39. 
	I 
	They are built entirely of concrete, with flat tops, reinforced with steel rods, and cost about $1,800 for the three. 
	I 
	Twelve sluice-gates have been built to date at a cost of about $7500 and ten more are under contract. 
	I 
	Locks 22, 23, 24, 25, 26, 28, 29, 30, 31, 32, 33, 36, 37, 38, 39 and 40 have been rebuilt and Locks 34 and 35 are being rebuilt. 
	•• 
	•• 
	I 
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	Neither Locks 27 nor 41 have been touched yet, but will be 
	le 

	finished in the spring. 
	The rebuilding consists of tearing out the old defective masonry, and cleaning out and filling the spaces between them with concrete, and the new walls are built of the same material. 
	I 

	New sheeting and miters are then placed and new gates are being placed in every lock. The wood work for the gates will cost about $8,000 and the iron about $2,000. 
	I 
	I 

	The abutments for Mill Creek Aqueduct have been rebuilt at a cost of about $1,500, and about $500. 00 expended in repairing those at Tinker's Creek; making them better than ever. 
	I 

	The abutments of Peninsula Aqueduct are being rebuilt 
	I 

	from bed-rock up and will cost about $6,000. 
	We have increased the width of the aqueduct trunks two feet at Peninsula and four feet on the other two. 
	I 

	New superstructures are being placed by the King Bridge Co. 
	I 

	They consist of steel trusses supporting wooden trunks. 
	Peninsula Aqueduct was formerly two spans of 39 feet each; we have removed the center pier, making one span of 85 feet. 
	le 

	This greatly increases the effective flow section of the stream and diminishes the danger of the river breaking through and across the canal below the lock as it did in 1883. At that time Lock 29 had just been rebuilt; but it was undermined by 
	I 
	I 

	the flood, and walls were now found to be crowded in at the 
	top. 
	I 

	We had hoped that some cheaper method than relaying the walls could be adopted, but on a more close and careful examination than was possible before, it was deemed necessary 
	I 

	to relay the entire walls of the lock. The foundation timbers have sunk in the center, allowing the walls to lean inward at the top. 
	I 
	We found that the foundation timbers were about 5 feet above the shale rock, which extends under the lock in a nearly level sheet, and that under the walls, beneath the timbers, 
	I 

	were rough walls extending down to the rock; and between these walls across the lock was a gravel and earth filling. This gravel and earth was entirely taken out and refilled with concrete up to the top of the timbers. 
	I 
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	The extra cost was about $6,000. 
	el 
	A survey and cross-section of the canal bed has been made from Lock 22 to Lock 42, and an estimate of the amount of 
	I 
	excava-tion necessary to secure a five foot depth, with 30 feet bottom, and proper slopes to the banks was made. 
	I 
	The distance is 30 miles, and the excavation necessary is 
	about 7,000 cubic yards per mile. 
	A contract has been let to D. E. Sullivan & Co. at 15 
	I 
	cents per yard and the necessary machinery is now nearly completed for beginning the work. Said dredging work, when completed, will cost about $. 
	33,000.00

	I 
	A 15 horse power traction engine with hoister attached, together with a pulsmeter pump, and two small conrete force-pumps for grouting lock-walls have been purchased. By 
	I 
	the use of these concrete pumps we are enabled to grout considerable of the old walls and save tearing out and rebuilding to that extent. 
	I 
	These will be available for other work after finishing this section. 
	I 
	The cost of the work has been increased partially by the injunction, and partly by the increase of price of materials; and labor, due to the great amount of the construction work now 
	el 
	being carried on everywhere; but more especially because we believed it to be good economy, to rebuild the work on a better scale than originally contemplated; spending more money on the aqueducts, and sluice-gates, and on the Peninsula lock, than 
	I 
	was originally contemplated; but getting better results. 
	It will be necessary to take out all of Lock 41 and lower 
	I 
	the bed timbers about 14 inches. This entails an expenditure 
	not contemplated at first, as the lock is condition, and only needed slight repairs. 
	impracticable to get a depth of five feet by sinking the lock. 
	The cost of work done to date estimated cost of the same completed Dresden Locks, or, including Dresden follows: 
	on is 
	apparently in nice But it was found 
	I 
	the miter sill except $and the 
	101,169.59 

	I 
	is $excluding Locks, distributed as 
	174,179.27 

	I I 
	•• 
	•• 
	I 
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	le 
	Estimated total Total cost cost when to day completed 
	Preliminary engineering..................... $ Construction engineering ................... . 
	. Inspection ................................. Advertising and printing ................... . Miscellaneous supplies ..................... . Engine and pumps ........................... . 
	I 
	I 

	Hardware ................................... . 
	Lock gates ................................. . 
	Aqueduct superstructures ................... . Lumber and sheeting, dams and repairs ..... . Rip-rap stone .............................. . 
	I 

	Freight and teaming ........................ . 
	I 

	Cement ..................................... . Iron 123,623 lbs. to date, including blacksmithing............................. Excavation 4,849 cubic yards to date........ Concrete 7,522 cubic yards to date.......... Labor by contractors. . . . . . . . . . . . . . . . . . . . . . . . Use of contractor's machinery............... New stone, 156 cubic yards to date.......... Old stone, 1,329 cubic yards to date........ Excavation canal bed. . . . . . . . . . . . . . . . . . . . . . . . 
	I 

	,e 
	I 

	Sluice gate lumber.......................... 
	479 27 $ 479 27 3,308 67 4,500 00 3,010 25 4,000 00 600 00 650 00 1,000 00 1,250 00 1,800 00 1,900 00 522 43 650 00 2,974 00 8,000 00 4,582 00 9,300 00 3,500 00 4,000 00 2,500 00 3,000 00 600 00 800 00 6,500 00 6,000 00 
	4,300 00 4,700 00 1,251 00 1,600 00 35,016 58 50,000 00 8,000 00 11,000 00 4,100 00 5,600 00 1,170 00 1,500 00 6,645 00 8,000 00 1,500 00 1,500 00 3,000 00 4,000 00 
	Labor on dams ........................................ . 500 00 Head-gates ........................................... . 1,500 00 Dredging ............................................. . 33,000 00 
	I 

	Labor state forces and miscellaneous items.. 4,810 38 
	6,750 00 

	$101,169 59 $174,179 27 Dresden locks estimated .............................. . 14,230 15 
	I 

	Miscellaneous work ................................... . 11,590 58 
	Grand total ..................................... . $200,000 00 
	I 

	The section of the canal repaired is the most costly and 
	I 

	difficult of the Northern Division; being subject to floods from the Cuyahoga River and embracing 22 locks having a fall of 198 feet out of a total lockage of 843 feet, very nearly one-third of the entire Northern Division from Cleveland to Dresden. 
	I 

	This includes all the cost of the work whether incurred by the Engineer through contracts or expense accounts or by the 
	I 

	State forces working under the direction of Superintendent 
	Chas. Hatch . 
	Mr. Hatch organized several gangs of laborers and mechanics; framing and placing new miter sills, trimming lock walls, and refilling embankments taken out, and at one time had about thirty laborers cleaning out the prism of the canal, with shovels and wheelbarrows. 
	I 
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	A section three-quarters of a mile long extended south 
	el 
	from Lock 39 was deepened to 5 feet with a bottom width of 30 feet and nicely trimmed slopes, but the work was found to be too costly, cisting [sic] us about 45 cents per cubic yard, so 
	I 
	the for,i was discharged, leaving the balance to be 
	8 

	dredged. 
	On November 5, 1906, Paul submitted another report to Perkins, 
	I 
	detailing the improvements made to the northern division of the Ohio and 
	Erie that year. Among his comments were the following: 
	I 
	We have constructed four additional sluice gates and one waste way 60 feet long with reinforced concrete tow path 
	I 
	bridge. 
	The five mile lock No. 41 was entirely taken out and 
	I 
	rebuilt. It was necessary to take out the bed timbers and replace them 18 inches lower than they were. Ever since the removal of the 3 mile lock the five mile lock has been too shallow for even a four foot canal; and to get a five foot 
	I 
	depth, the only feasable [sic] plan was to lower and rebuild the 
	entire lock. 
	I 
	The cost was $exclusive of the gates. The dam at Brechsville [sic] on 17 mile feeder was entirely rebuilt and the old part of the Peninsula dam was also taken out and 
	10,750.00 

	el 
	rebuilt. 
	At the Peninsula feeder new head gates, sluice and a tow path bridge were built of stone and concrete in a very 
	I 
	substantial manner making a better and more efficient arrangement than it ever was before. This will ensure a better water supply from Peninsula, north. Locks 27, 34, and 35 
	I 
	were also rebuilt during the year. 
	Gates have been completed for all the locks from 22 to 42. 
	I 
	Eleven miles have been dredged under a contract with D. 
	E. Sullivan & Son from Brecksville to one mile south of Lock 41. The amount removed was 71,355 cubic yards at 15 cents per 
	I 
	yard. 
	They have had a dredge constructed at Marion, Ohio. 
	I 
	It is a much better machine than the State dredges which were built over 30 years ago. A still better dredge could be built by the State; and in my opinion no better investment 
	I 
	could be made, than to supply the Northern Division with dredges of proper construction, and place them in service by our own forces. 
	•• 
	•• 
	I 

	118. 11 Sixty-Seventh Annual Report of the Board of Public Works of Ohio, 11 December 1905, pp. 181-183. 
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	le 
	We have raised the County bridges over the canal at Alexander, Tinker's Creek, 12 mile lock, South Park and 
	I 

	Zimmerman's, so that all the County bridges in Cuyahoga 
	County will have 10 feet clearance. 
	Considerable time had been devoted to a survey of the 
	I 

	canal; and canal lands through Akron. A base line has been laid out conforming to the canal lines; and measurements have been made with steel tapes, corrected for strain and 
	I 

	temperature. 
	Angles have been checked very carefully; and the whole connected with street and block lines; which have also been 
	I 

	surveyed and marked; so that the survey can always be 
	retraced. 
	Considerable measuring has been done to locate the property lines permanently. 
	I 

	The canal property in Akron was merely taken by the State and there are no deeds. Nor were there any maps or plans made showing what was taken. The evidence on which we must base our title, is largely the occupation; every year 
	I 
	I 

	encroachments are made, and evidence obliterated by adjoining 
	,e 

	owners. A complete survey should have been made years ago, 
	as the lands are quite valuable and considerable has been lost. During the coming se.;i;,gn we expect to finish the work in a very complete manner. Apparently, the state legislature was impressed with the accomplishments to date because during the 1906 session it made an additional appropriation of $250,000 for the northern division improvements, thereby bringing the total appropriations for the work to 
	I 
	I 

	$450,000. Virtually all of the work under the additional appropriation was 
	I 

	120 
	22. 

	for improvement of the canal south of Lock No. 
	John A. Hanlon, who had been appointed field engineer of the 
	I 

	northern division in 1906, submitted the third annual report of the 
	improvement work on the northern division on December 17, 1907. By 
	I 

	that time, most of the reconstruction work in progress was south of Lock 
	I 
	119. "Sixty-Eighth Annual Report of the. Board of Public Works of Ohio," December 1906, pp. 58-59. 
	120. Ibid., pp. 41-42. 
	I 
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	No. 22, but some dredging operations north of that point were still 
	el 
	underway. The dredging was being done by the contracting firm of D. 
	E. Sullivan & Son. According to Hanlon: 
	I 
	Their contract, comprising 29. 7 miles extending from Cleveland to Lock 22, had been completed on December 1st from 
	I 
	Cleveland to the B. & 0. bridge crossing the canal north of Peninsula, a distance of 20.4 miles, leaving yet to be dredged on this contract, 9.3 miles. 
	I 
	In October a second dredge was installed on this contract, but up to December 1st less than one-fourth of one mile had 
	I 
	been dredged. 
	If both dredges are kept in operation at the speed of the first dredge since July, they would complete their contract 
	I 
	about May I, 1908, but this can scarcely be expected through 
	the winter season. 
	I 
	The average excavation per mile from~1eveland to the present location has been 10,800 cubic yards. 
	12

	In his report, Hanlon discussed the manner in which the locks had 
	been rebuilt on the northern division. He stated that an effort had been 


	e, 
	e, 
	e, 
	I 

	made 11 to utilize to the fullest extent all of the material in place, or 
	removed and replaced, which will at the same time be consistent with good 
	workmanship. 
	11122 

	I 
	52. General Repairs--1905-09 
	I 
	While the northern division of the Ohio and Erie Canal was 
	undergoing rehabilitation during the years from 1905 to 1909, the state 
	I I 
	121. Sixty-Ninth Annual Report of the Board of Public Works of Ohio, December 1908, p. 69. The contract was completed in 1908 with the exception of dredging at the entrances to locks and under bridges across 
	11
	11 

	I 
	the canal. The story of life on one of the dredging boats in this operation is provided in 11 0n the Ohio & Erie Canal in 1908 as told to Mrs. 
	J. H. McNally of Parma, Ohio, by Mrs: Carl Gundling of Parma, 11 Towpaths, XI (No. 2, 1973), pp. 16-18. 
	I 

	122. Ibid., p. 74. This annual report contained drawings showing the typical cross section of the reconstructed canal compared with the original and proposed cross sections as well as a typical plan and cross section of 
	•• 
	•• 
	I 

	a lock. Copies of these drawings may be seen on the following pages. 
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	I 
	was also undertaking a separate program of extensive general repairs and 
	le 

	new construction on the canal. These repairs, which were performed by 
	the regular maintenance crews, were far-reaching in scope and more thorough than had been attempted for more than. forty years. The work conducted under this program for each year was: 
	I 
	I 

	1905 
	I 

	Aqueducts 
	I 

	Tinkers Creek Aqueduct, 40 feet in length, 8 feet wide. 
	Peninsula Aqueduct, 50 feet in length, 10 feet wide. 
	I 

	Sand Run (Yellow Creek) Aqueduct, wing walls extended with concrete. Locks 
	I 

	Lock No. 38, four courses of stone trimmed off and set back, 50 feet long, 2 to 4 inches deep. 
	I 

	Lock No. 37, two courses, 30 feet long, 2 to 4 inches deep. Lock No. 36, three courses, 40 feet long, 2 to 4 inches deep. Lock No. 35 (both sides), 50 feet long, 8 feet high, 2 to 6 inches 
	le 

	deep. Lock No. 34 (both sides), 70 feet long, 4 feet high, 2 to 6 inches deep. Lock No. 33 (both sides), 30 feet long, 6 feet high, 2 to 4 inches 
	I 

	deep. Lock No. 32 (one side), 20 feet long, 4 feet high, 2 to 4 inches deep. 
	I 

	Pensinula Feeder Lock (both sides), 40 feet long, 8 feet high, 2 to 4 inches deep. Lock No. 28 (both sides), 60 feet long, 8 feet high, 2 to 3 inches deep. 
	I 

	Lock No. 24, four courses, 30 feet long, 8 feet high, 2 to 4 inches deep. 
	Lock Gates 
	I 

	New chafing plank put on upper gates of Locks Nos. 37 and 35 and the Peninsula Feeder Lock. 
	I 

	New chafing plank put on the lower gates of Locks Nos. 38, 37, 35, and 33 and the Peninsula Feeder Lock. 
	I 
	Dams Pinery Feeder Dam repaired with 220-foot timbers braced with stone. 
	•• 

	I 
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	Banks Raised 
	el 
	On 14-mile level, 4 boat loads of shale to raise towpath. On Long Pinery Level, 10 boat loads of shale to raise 200 feet of towpath. 
	I 
	On Short Pinery Level, 4 boat loads of shale to raise 80 feet of towpath. North of Lock No. 35, 2 boat loads of shale to raise 75 feet of 
	I 
	towpath. 
	Waste Weirs 
	I 
	Waste weir on Yellow Creek Level, backed with stone. Waste weir on Yellow Creek Short Level, backed with stone. 
	I 
	Waste and Feed Gates 
	New Gates put in wooden sluice on Yellow Creek. 
	I 
	Sluices 
	I 
	Concrete sluice put in at Yellow Creek. 
	1906 
	e, 

	I 
	Locks: 
	Lock No. 35 received two bucking beams, old stone miter sill left in and faced up with 4 x 8 timbers, lower miter sill put in and grouted also 35 x 15 ft. of lower end was sheeted with 2 in. plank. 
	I 
	90 ft. of the old stone wall left in on the tow-path, also 60 ft. in berm side was trimmed off from I to 4 in., then pointed and grouted. 
	I 
	Lock No. 34 received 2 new bucking beams, steel miter sill put in at upper end of locks and grouted, 18 x 15 ft. at upper end was sheeted with 2 in. plank, 50 x 15 ft. of lower chamber of locks was sheeted with 2 in. plank, 70 ft. in berm side and 60 ft. in tow-path side of the old 
	I 
	walls were trimmed off from I to 5 in. 
	The lock was cleaned of debris left in by contractors, and water 
	I 
	pumped out 3 times on account of springs. 
	Lock No. 33 received 2 new bucking beams at upper end, steel miter 
	I 
	sill put in at upper end. 42 x 15 ft. of lower chamber was sheeted, 16 x 15 ft. of lower chamber was sheeted with 2 in. plank. 
	65 ft. of berm side and 50 ft. in tow-path side of old stone wall was 
	I 
	trimmed off 2 courses from I to 4 in., it was then pointed and grouted, the sand had to be wheeled in wheel-barrows across old river bed and hauled with 4 horses across plowed ground. 
	•• 
	•• 
	I 
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	Lock No. 32 received 2 new bucking beams at upper end, steel miter sill at upper end and grouted 18 x 15 ft. at upper end was sheeted, 40 x 15 ft. of lower chamber was sheeted with 2 in. plank. 
	le 

	Ninety ft. on tow-path side and 70 ft. on berm side of old walls 
	I 

	were trimmed off 2 courses from I to 5 in., it was then pointed and grouted. 
	Lock No. 31 received 2 new bucking beams at upper end steel miter sill at upper end and grouted. 40 x 15 ft. of lower chamber was sheeted, 18 x 15 ft. of upper end was sheeted with 2 in. plank. 
	I 
	I 

	Ninety ft. of tow-path side and 90 ft. of berm side of old stone walls were trimmed off three courses from I to 6 in., it was then pointed and grouted. 
	I 

	Peninsula Feeder Lock received 2 new bucking beams at upper end, steel miter sill at upper end 60 x 15 ft. of lower end of chamber was 
	I 

	sheeted, 16 x 15 ft. of upper end of chamber was sheeted with 2 in. plank, lower miter sill put in and grouted, 90 ft. on berm side and 110 ft. on tow-path of old stone walls were trimmed off 2 to 3 courses from I to 5 in., then pointed and grouted. 
	I 

	Lock No. 29 received 2 new bucking beams at upper end, lower miter sill put in and grouted. 115 x 15 of lower chamber was sheeted with 2 in. plank. 
	I 

	Lock No. 27 50 x 15 ft. at lower chamber sheeted, 16 x 15 ft. at upper end of lower chamber sheeted, 16 x 15 ft. at upper end of lock was sheeted with 2 in. plank. 
	,e 

	Seventy ft. on tow-path side, 60 ft. on berm side of old stone walls were trimmed off 2 to 3 courses from I to 4 in. in depth, then pointed and grouted. 
	I 

	Grouted back of all hollow quoins of Locks Nos. 24-29. 
	I 

	Banks Raised and Repaired: 
	I 

	On II-mile Level at ends of culvert, towpath side, 36 x 18 x 9. On II-mile Level, retaining wall, berm side, 36 x 8 x 7. 
	Waste Weirs: 
	I 

	New concrete waste weir at Lock No. 39, cut down I foot. 
	I 

	Towing Bridges: 
	Towing bridge on Long Pinery, new plank put on. Towing bridge at Peninsula, 2 stone abutments 15 ft. long 9 ft. high with concrete covering I ft. thick, 12 ft. wide, II ft. long, also reinforced with steel rails and wire netting. 
	I 

	•• 
	I 
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	I 
	Darns: 
	el 
	Pinery Feeder Darn repaired with 3 one ft. timbers, also filled with concrete and planked, length 150 ft. 
	I 
	A false darn was built at Brecksville 150 ft. long, 4 ft. high. 
	Peninsula Feeder Darn was torn out at west end, a distance of 45 ft. 
	I 
	and repaired with I ft. sq. timbers which were 3 timbers high in front, 2 timbers high in back, it was then cross tied with 4 x 12 timbers 12 ft. long, paved with stone and graveled. 
	I 
	A false darn built 75 ft. long, 5 ft. high. 
	Feed Gates: 
	I 
	At east end of Peninsula the old floor gates and stone abutments were torn out and relaid. The walls are 4 ft. thick, 12 ft. long, 12 ft. 
	I 
	high, also 2 new flood gates. 
	At upper end of Peninsula Feeder 2 new concrete walls were built, one 3 ft. thick, 16 ft. long, 12 ft. high; one 3 ft. thick, 28 ft. long, 12 
	I 
	ft. high; one new feeder gate. Piled back of feeder walls. 
	Aqueducts: 
	I 
	Tinkers Creek Aqueduct was cleaned of debris left in by contractors, twice during summer. 
	e1 
	Peninsula Aqueduct repaired as follows: new plank and concrete at north end, timber for gate to rub against, cut holes in for gates and concreted around timber, timber put from wal Is to top of aqueduct to 
	I 
	clear tow-lines, and built concrete blocks to hold railing at end of towing bridge. 
	I 
	Furnace Run Aqueduct, rods replaced. 
	1907 
	I 
	Aqueducts: 
	I 
	New gates post on Tinkers Creek Aqueduct. 
	Banks Raised: 
	I 
	Banks raised, strengthened, and repaired on II-mile, 14-rnile, and Yellow Creek Levels. 
	I 
	Em ban krnent Protection: 
	Embankment north and south of Lock No. 37 protected against encroachment of river. 
	•• 
	•• 
	I 
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	I 
	le 
	I I I I I I I 
	1e 
	I I I I I I 
	I 
	1908 Locks: Backfill with proper grading behind Locks Nos. 24, 26, and 27. Banks Raised: Bank along Goose Pond Level raised. Tumbles: Tumbles at Locks Nos. 33 and 34 lowered. Sluice Gates: 
	Sluice gates north and south of Lock No. 26, south of Lock No. 24, and north and south of Botsum were each earth-filled. Bulkhead Walls: 
	Concrete bulkhead wall across Galley Run on east side of canal above Lock No. 36. 
	1909 
	Culverts; 
	Culvert near Lock No. 26, ditch cut to river. 
	Culvert south of Botzum, ditch cut to river (400 feet long, 2 feet deep, 4 feet wide). 
	Locks: 
	Locks Nos. 24 and 27 backfilled and graded. Lock No. 29, masonry and concrete repairs 
	Lock No. 28: 
	Both chambers were chipped off with chipping machine from 6 to 10 inches deep, 90 feet long, 16 feet high. On both sides the top was blown off 4 feet, 3 feet wide, 90 feet long. 
	Casing was built, poured with concrete, reinforced with half-inch iron rods 20 feet long, 12 inches apart, then 18-inch rods were driven into the old backing and bent around upright rods. 
	The east wing wall was extended to hold dirt to make the fill 20 feet long, 4 feet thick, from 6 to 12 feet high. The old stone wall at lower end was torn down and rebuilt with stone 20 feet high, 35 feet long . 
	The west wing wall, top course and coping was relaid. A protection wall 4 feet high, 18 feet long, was built of old stone. 
	189 
	The upper wing walls were dug under from 2 to 3 feet deep to get 
	el 
	solid foundation, and were filled with concrete. 
	There was a double bulkhead put across canal at upper end of lock, 6 feet high, to keep water in Johnnycake level; also dam at lower end of 
	I 
	lock. After lock was completed, dams were removed, casing removed, taken apart and rubbish taken away. On tow-path side it was graded from 16 to 20 feet wide. 
	I 
	Two new snubbing posts were set in concrete. 
	I 
	Lock Gates: 
	New wooden wicket stops placed in gates of Lock No. 28. Gates in Locks Nos. 28 and 39 remitered. 
	I 
	Collars on all lock gates from Locks Nos. 28-39 threaded, oiled, and adjusted. 
	I 
	Bridges: 
	New bridge crossing Lock No. 28. 
	I 
	Embankments: 
	Embankments raised and strengthened along II-mile and Goose Pond 
	I 
	Levels. 
	Tumbles: 
	e1 
	Tumble at Lock No. 35 was rebuilt and stone protection walls placed along the embankment on both sides of channel. 
	I 
	Wing walls and apron of tumble at Lock No. 28 lengthened. 
	Tumble at Lock No. 27 cut down from 6 to 10 inches. 
	I 
	Dams: 
	Peninsula Feeder Dam caulked with gravel. 
	I 
	Sluice Gates: 
	I 
	~ sluice gate on Johnnycake Level and four on Yellow Creek Level. 
	I 
	123. "Sixty-Seventh Annual Report of the Board of Public Works of Ohio, 11 December 1905, pp. 207-213; "Sixty-Eighth Annual Report of the Board of Public Works of Ohio, 11 December 1906, pp. 65-68; "Sixty-Ninth 
	I 
	Annual Report of the Board of Public Works of Ohio, 11 December 1907, pp. 87-89; "Seventieth Annual Report of the Board of Public Works of Ohio, 11 December 1908, pp. 59-62; "Seventy-First Annual Report of the Board of Public Works of Ohio, 11 December 1909, pp. 99-104; and Likens to Hatch, July I, 1908, and "Agreement, by and between Chas. Hatch, 
	•• 
	•• 
	I 

	Superintendent, and A. A. Likens," May 17, 1909, 11 Contracts, 11 Records 
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	53. Reconstruction of Furnace Run Agueduct--1912 
	Figure
	During 1912 Furnace Run Aqueduct was wrecked when its north abutment was undermined. A new abutment was built on a piling 
	I 
	foundation; and the south abutment was also repaired. The truss was replaced, the trunk was resheeted, and new retaining walls were 
	I 
	constructed. 
	124 

	I 
	54. Reconstruction of Tinkers Creek Agueduct--1975 
	In 1975 the Tinkers Creek Aqueduct was reconstructed with funds provided by the United States Steel Corporation. The aqueduct, 
	I 
	which had last been rebuilt during the 1940s, was found to be leaking, and hence a crew was hired to repair the structure. White fir logs were 
	I 
	used in the reconstruction effort. The structure was important to U. S. Steel since that corporation leases an 8-mile section of the canal from just 
	I 
	south of Harvard Road, S. E., to State Highway 82 in Brecksville to 
	125 
	I 

	channel water to the mill operations at its Cuyahoga Works .
	I I I I 
	123. (Cont.) of the Board of Public Works of Ohio, Series 1231, Ohio 
	I 
	Historical Society, Columbus. A copy of a map showing the location and cost of the improvements to each structure on the northern division during the 1905-09 period may be seen on the following page. A full report on the reconstruction of Lock No. 28 may be seen in Appendix U. 
	I 
	124. "Seventy-Fourth Annual Report of the Board of Public Works of Ohio, 11 December 1912, p. 83. 
	.. 
	125. Akron Beacon Journal, November 6, 1975. 
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	CHAPTER SEVEN: HEYDAY AND DECLINE OF THE OHIO AND ERIE CANAL IN THE CUYAHOGA VALLEY 
	le 

	I 
	A. Progressive Prosperity 
	I 

	From the initial year of its operation, in 1827, until 1840, the Ohio and Erie enjoyed a special role in the development of Ohio's economy. In northeastern Ohio, for example, there was no alternate route of 
	I 

	transportation to or from the East. During the period 1827-40, the canal thus enabled this part of Ohio to raise farm prices and increase population--two of its primary goals. Because of the Ohio and Erie, northeastern Ohio soon found its place in an emergent regional wheat belt. Cleveland became the center of this important export trade. 
	1 
	I 
	2 
	I 
	3 

	As discussed in Chapter I, the canal generated commerce that materially aided the inhabitants of the Cuyahoga Valley. Some, of course, prospered more than others--but the issue is that the valley was 
	I 
	I 

	transformed dramatically. Before the canal, the valley was in a frontier sprinkled with members of a second wave of immigration. After the 
	.. 
	4 

	canal, the valley was integrated into one of the most economically progressive areas of the state. By 1840, Ohio itself was recognized as 
	I 

	the "Third State of the Union11 --ranking only behind New York and Pennsylvania in measurable criteria of economic development. 
	I 
	B. The Decline (I) 
	I 1. Interregional Canals 
	Often overlooked, however, is the fact that the heyday of the Ohio and Erie was short. And one may well suspect this materially 
	I 

	I 
	I. Scheiber, Ohio Canal Era, p. 191. 
	2. Finn, "The Ohio Canals," p. 26. 
	I 

	3. Scheiber, Ohio Canal Era, pp. 192, 194 . 
	4. Finn, "The Ohio Canals," p. 40, who cites Frederick Jackson Turner, 
	.. 

	The Frontier in American History (New York 1920), p. 19ff. in this context. 
	I 
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	affected the economic development of the Cuyahoga Valley. It is 
	el 
	generally accepted that from 1827 until the 1850s the Ohio and Erie supported the economy of northeastern Ohio, and--by extension--that of 
	I 
	the Cuyahoga Valley. Afterward, railroad competition supposedly began to adversely affect the basic conditions of commerce. As Scheiber has argued, the facts say otherwise. Before extensive railroad competition 
	I with interregional canals in the 1850s, two changes occurred in the 1840s. One was the proliferation of new canal routes. The second was a 
	I 
	resultant decline of freight rates charged on all major waterways, whether old or new. 
	5 

	I 
	In 1840, the opening of the Pennsylvania and Ohio Canal between Akron and Youngstown broke the monopoly of the Ohio and Erie between 
	I 
	Akron and Cleveland. Three major commodities from the Mahoning Valley then began to pass through the Cuyahoga Valley on their way to 
	I 
	Cleveland, namely: coal, wood and dairy products. Although augmenting Cleveland's export of these products, the Pennsylvania and Ohio was a 
	I 
	threat to Cleveland's export of goods to Ohio's interior. Henceforth, consumers in northeastern Ohio were free to import commodities by way of 
	.. 
	the Ohio River, the Pennsylvania and Ohio, and the Ohio and Erie. Pittsburgh took advantage of the situation, retarding the development of an ironware industry in northeastern Ohio. 
	6 

	I 
	The Pennsylvania and Ohio Canal definitely stimulated dairy 
	I 
	production in the Mahoning Valley. Before 1840, farmers in this area had to transport their cheese by wagon, eastward to the Ohio River, or 
	I 
	westward to the Ohio and Erie in Akron. The Pennsylvania and Ohio's facilitation of transportation to both markets coincided with an increased 
	I 
	demand for Ohio cheese in New York, Canada, and, after 1849, in far-away California. Though statistics are lacking for comparative 
	7 

	I 
	5. Scheiber, Ohio Canal Era, p. 212. 
	I 
	6. 
	6. 
	6. 
	Ibid., pp. 215-217. 

	7. 
	7. 
	Ibid., p. 216. 


	.. 
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	I 

	I 
	purposes, it must be assumed that dairy production in the Mahoning Valley blunted the large-scale production of cheese and butter in the Cuyahoga Valley. It is known that the volume of cheese transported on the Pennsylvania and Ohio Canal increased 600 percent between 1841-50. 
	I 
	8 

	Freight rates on the Ohio and Erie declined during the 1840s, because of interregional competition from Pennsylvania, Indiana, and 1 llinois canals. Yet, even while these lines were under construction, the 
	I 
	I 

	Mississippi River system that served New Orleans showed remarkable resiliency. The expansion of steamboat capacity, and the hardy 
	I 

	competition given steamboats by river flatboats, kept rates down. Between 1841 and the late 40s, shipments from Cincinnati to New Orleans 
	I 

	fell from 50 cents per 100 pounds to 20-28 cents. This situation gave the canal commissioners of Ohio all the more incentive to cut tolls on the Ohio 
	and Erie. Naturally, the proliferation of canals and staying power of the southern river system forced boat operators on the Ohio and Erie to pare their rates during the 1840s. 
	I 
	I 
	9 

	2. Competition with Railroads 
	.. 

	In the 1840s, then, interregional competition from waterways severely restricted profits on the Ohio and Erie. Although other factors 
	I 

	contributed, the development of the Ohio railroad system was the primary cause of the Ohio and Erie Canal's demise. Trouble for the canals loomed as early as 1837, when the Loan Law of March 24, 1837, allowed the investment of state funds in railroad companies. The Loan Law of 1837 is significant, because it marked a change of official state policy toward 
	I 
	10 
	I 

	internal improvements. For three years, state construction of public works was abandoned in favor of state aid to private enterprise engaged 
	I 

	I 
	8. Ibid., p. 216, n. 13. 
	I 
	9. Ibid., pp. 213-214. "The interregional rate decline of the forties was greater, in fact, than any further decrease that occurred when east-west railroads challenged the water lines in the 1850s." Ibid., p. 214. 
	.. 

	10. Finn, "The Ohio Canals," p. 28. 
	I 
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	in such work. The era of privately owned internal improvements in the State of Ohio had dawned. 
	I 
	To be sure, the Loan Law of 1837 was repealed on March 17, 1840. One cause was public outcry over a plundering of the state treasury to 
	I 
	finance loans for fly-by-night companies. The deeper cause, however, was the general distrust of state participation in internal improvements. 
	I 
	On March 13, 1843, the trend was underlined when the State Assembly forbade state aid of any kind to private companies constructing internal improvements. The logical conclusion was embodied in the State 
	I 
	Constitution of 1851, which prohibited the state from extending credit to, or becoming a stockholder in, any private company. 
	11 

	I 
	The absence of public support was noticeably detrimental to Ohio's 
	I 
	canal system, but did not abate the proliferation of railroads in the state. By 1851 Ohio was no longer poor. Indeed, Ohio entrepreneurs were eager to invest their own capital in internal improvements. The decade 1850-60 
	I 
	was characterized by furious railroad construction throughout the country--but in no state was the rate of construction greater than in 
	.. 
	Ohio. In 1850 there had been only a little more than 300 miles of track in Ohio. By 1860 there were approximately 3,000. 
	12 

	I 
	Reasons for the preference of private capital to invest in railroads 
	I 
	rather than canals are easily found. For one thing, areas of the state initially by-passed by the canals burned to match or exceed the transportation networks installed in favored areas. For emotional as well 
	I 
	as logical reasons, these areas were not about to invest in canals. Another advantage that from early on accrued to the railroads was the 
	I 
	Ohio public's underestimation of how much competition railroads were going to offer canals. Few in the early 1840s thought railroads would do 
	I I 
	11. Ibid., p. 29. 
	.. 
	12. Scheiber, Ohio Canal Era, p. 290. 
	I 
	196 
	le 
	-more than act as connecting lines between towns served by canals. Only in the later 1840s, was the seriousness of railroad competition with the 
	I . d 13 
	cana I s proper I y appraise . 
	By the time the Ohio Board of Public Works recognized the situation in 1851, it was too late. Discriminatory rates advocated by the board against railroads in favor of canals were blithely ignored. In 1851, and 
	I 
	I 
	14 

	thereafter, the Legislature refused to generate canal appropriations. Competitively, the bottom line had been reached: the horse and mule 
	I 
	15 

	could not compete with the iron horse. The canals had become all too quickly an anchronistic transportation system. 
	16 

	I From about 1850 on, arguments to save the canals thus begged the issue. Farmers, merchants, and travelers who could choose between 
	I 

	railroads and canals usually picked the former. Rails offered the public speed. Shipments of goods from Ohio's water routes to the Atlantic coast 
	I 

	were en route several weeks. Rail shipment for the same distances took only a few days. Rail transport was also usable the year round; whereas, the canals and Lake Erie were closed for as many as four or five months annually. Even when navigable, floods, drought, or damage 
	I 
	" 

	to canal components halted traffic for weeks. Railroads were not, of course, immune from operational problems--but rerouting rail traffic through connecting lines was comparatively expeditious. After telegraphic 
	I 

	communication became widespread, railroads permitted their clients to reap the advantages of short-term price movements in interregional markets. 
	I 
	17 

	I 
	I 11 The Ohio Canals, 11 pp. 32-33. 
	13. Finn, 

	14. Ibid., 34-35. 
	I 

	15. 
	15. 
	15. 
	Scheiber, Ohio Canal Era, p. 299 . 

	16. 
	16. 
	11 The Ohio Canals, 11 35. 
	Finn, 


	17. 
	17. 
	Scheiber, Ohio Canal Era, pp. 320-327. 
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	I 

	el 
	3. Public Disenchantment 
	Nothing came of a proposal in the 1852-53 session of the Legislature to sell the canals. After 1853, however, declining tonnage on the trunk lines eroded the public's confidence in the future of Ohio's canals. In 1855, increased expenditures for maintenance induced the 
	18 
	I 

	I 
	Board of Public Works to conclude a five year contract with private firms for maintenance and repair of the canals. The plan was a failure. In 
	I 
	1857, the General Assembly declared the 1855 contracts fraudulent. Ensuing lawsuits dragged on, allowing the canals to fall into an even greater state of disrepair. Their condition in 1856 has been described I aptly. by Scheiber: 
	19 

	I 
	mud was allowed to slip down the banks into the water, culverts collapsed, and vegetation clogged reservoirs, feeder lines, and the main ditches themselves. Never had navigation 
	I 
	been so uncertain or difficult, and this was disasterous at a time when the railroads were c~B1peting successfully against even the best of America's canals. 
	I 
	During the 1850s, Ohio's canal system suffered one misfortune after another. Droughts in 1851 and 1856 bottled up traffic on the Ohio and 
	.. 
	Erie for weeks. In the mid-1850s, the Pennsylvania and Ohio Canal was essentially put out of business when it was sold to the Mahoning Railroad. For 17 years this canal had acted as the only feeder for the 
	21 
	22 
	I 

	I 
	18. Finn, 11 The Ohio Canals, 11 35. 
	I 
	19. 
	19. 
	19. 
	Scheiber, Ohio Canal Era, pp. 302-303. 

	20. 
	20. 
	Ibid., p. 303. 


	I 
	21. Ibid., p. 327. 
	22. 11 When the Mahoning Railroad was built in 1852 to Cleveland it largely 
	I 
	destroyed the usefulness of the canal [the Pennsylvania and Ohio], which was bought up by the rai I road. The state sold its share of $30,000, but stipulated that the canal should be kept in· a navigable condition. The 
	I 
	railroad soon after raised the tolls so high that the traffic ceased, and after the boats ceased to run, they cut the embankments and let the water out. After much litigation the courts finally declared the canal abandoned. 11 Ernest L. Bogart, Internal Improvements and the State Debt in Ohio (New York: 1924), p. 126. Naturally, before the proliferation of railroads in northeastern Ohio, a defunct Pennsylvania and Ohio Canal 
	•• 
	•• 
	I 

	would have enhanced the status of the Ohio and Erie between Akron and Cleveland. 
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	northernmost sector of the Ohio and Erie. Loss of the Pennsylvania and Ohio to the main line was followed by serious floods in 1858 and 1860. 
	le 
	23 

	I Disgust with the canal's performance became widespread among Ohio's politicans. Governor Salmon P. Chase advocated sale of the canals in his 
	I 

	annual addresses of 1857, 1859, and 1860. The Assembly balked at selling, but the act of April 6, 1859, authorized leasing the state's entire 
	I 

	public works system for an annual rental of not less than $54,000. Rail roads were excluded from submitting bids. No other bids were 
	I 

	received, however, and the state continued to struggle with its 24 
	down-at-the-heels canal system. 
	I Public dissatisfaction, a Republican Legislature, and active lobbying by the railroads resulted in the act of June 2, 1861. It provided that the 
	I 

	public works of the state be leased to the highest bidder for 10 years. A syndicate of six operators submitted the higher of two bids received. 
	I 

	For $20,075 per annum, Ohio's canals were handed over to these men. For a time, Ohio was out of the public utility business. 
	.. 
	25 

	11 neither brilliantly good nor terribly bad . The syndicate's record was sufficiently competent to win another 10-year lease. Even so, traffic kept declining, especially in the summer of 1875. On December I, 1877, after 
	Between 1861-77, the private operation of the canals was 
	I 
	1126 
	I 

	two half-hearted years of operation, the syndicate surrendered its lease. The main reason was undoubtedly the canals' unprofitableness. 
	I 
	27 

	I 
	23. Scheiber, Ohio Canal Era, p. 327. 
	I 
	I 
	I 
	I 
	24. 
	Finn, 11 The Ohio Canals, 11 pp. 35-36. 

	25. Ibid., p. 36. 

	I 
	I 
	26. Ibid., p. 36. 

	I 
	I 
	27. 
	11 The alleged reason was 'that the act of April 24, 1877, authorizing the City of Hamilton upon certain specified conditions to fill up a part of the canal basin in that city amounted to, or operated in causing an eviction of them from what they the lessees claimed to be a valuable part of the leased property. 111 Bogart, Internal Improvements, p. 115. 
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	I 

	el 
	After a short period of receivership, from December 1877 to 
	I ' May 15, 1878, the Board of Public Works again took charge of the canals. The act of May 14, 1878, reorganized the board, so it could better 
	I 
	administer the canals. Nevertheless, between 1878 and 1902 the system continued to deteriorate. Traffic kept slipping, and canal sections were 
	I 
	even abandoned or acquired by railroads. As early as 1875, the Ohio and Erie's northern terminus in Cleveland had been relocated three miles 
	28 

	I 
	farther south. At that time, Lock 42 was rebuilt to provide access to the river. The Valley Railroad--then slated for construction through the valley--acquired the canal bed from Locks 42 to 44 as part of its 
	I 
	. h f 29 
	rig t-o -way. 
	I 
	The c. 1880 exhaustion of coal mines near Akron caused gross tonnage for coal--the principal article hauled through the Cuyahoga 
	I 
	Valley--to plummet. Debilitating floods struck in 1882 and 1884. These left the canal full of debris, and damaged feeder components--especially 
	I 
	dams. On November 15, 1882, there was only $689 in the canal fund for maintenance and repair. By this date the Valley Railway ran through the valley, and it attracted business normally received by the canal. The 
	30 

	.. 
	1880s and early 90s were characterized by the abandonment of almost all of Ohio's branch and feeder canals. In 1894 only the two trunk lines and 
	I 
	a few feeders had survived--and these were mostly in deplorable d ·t· 31 
	con 1 10n. 
	I 
	C. Rehabilitation The roots of a movement to save Ohio's canals can be traced to 1878, 
	I 
	when Governor Thomas L. Young stressed in his January 7 message that 
	I 
	28. Ibid., pp. 115-116. 
	I 
	29. James and Margot Jackson, The Colorful Era of the Ohio Canal, p. 21. 
	I 
	30. 
	30. 
	30. 
	Bogart, Internal Improvements, p. 117. 

	31. 
	31. 
	Ibid., pp. 130-131. 
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	the state could not afford to abandon them. Two years later, Governor 
	le 
	32 

	Richard M. Bishop echoed Young's sentiments, adding that: 
	I 
	Efforts [the canals] off portions 
	I 

	facilities for 
	by corporations or individuals to dismember them or reduce their capacity for usefulness by cutting of them under the pretense of affording greater commerce are generally vicious inheir tendency 
	31

	and ought to be discouraged by the Legislature. 
	Following Governor Joseph B. Foraker's pro-canal message of January 2, 1888, a three-man canal survey commission was established by 
	I 

	the act of March 28, 1888. Its principal task was 
	I 

	to establish the boundaries and lines of canals, canal basins, 
	I 

	reservoirs, etc., by an accurate survey--and to define and protect the ownership and titles of the stat~4n and to all lands belonging to and connected with said canals. 
	I 

	Between 1888 and 1902, the commission--reduced to two men in 1892--worked to overcome myriad obstacles. The resu Its of their 
	I 

	exhaustive investigations did, however, produce results beneficial to the state. The Legislature was sufficiently impressed with the commission's efforts to pass the act of April 9, 1902. It stated 
	35 

	that it is hereby declared as the settled policy of this state 
	I 

	that the Miami and Erie, together with its water supplies, etc., --shall be retained and maintained as a public canal; also that the same policy is hereby declared as to the ~orthern 
	I 
	3

	division of the Ohio Canal--from Cleveland to Dresden. 
	This act also included provisions for the investigation of the condition of 
	I 

	the Ohio and Erie's southern division. 
	I 
	I 
	32. History of the Ohio Canals, p. 51. 
	I 33. I bid. , p. 52. 
	34. 
	34. 
	34. 
	Bogart, Internal Improvements, p. 132 . 

	35. 
	35. 
	Ibid., pp. 132-133. 


	36 . I bid . , p . 138 . 
	I 
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	In 1903 the extensive report of Chief Engineer Perkins of the Board 
	el of Public Works helped implement a rehabilitation program described fully in Chapter 6. The main purpose of this program was to adapt the canals 
	I 
	to the demands of modern traffic. As noted in Chapter 6, Perkins furnished cost estimates for improvements to individual canal components. 
	I 
	Sufficient state-wide sympathy motivated the Legislature to make financial allotments from the General Revenue Fund in 1904. For the improvement of 
	I 
	the main line canals, $75,000 was appropriated for 1904, $125,000 for 1905, $250,000 for 1906, and $356,000 for 1907. To make practicable the improvements from Cleveland to Dresden--which included a canal with a 
	37 

	I 
	minimum of five feet of water--Perkins calculated it would be necessary to secure $30,000 worth of water leases along the Ohio and Eries 
	1

	I 
	northernmost division. 
	38 

	I 
	As described in Chapter 6, the Ohio and Erie from Akron to 39 
	Cleveland was dredged in 1905-06 at a cost of $. In addition 1s components in the Cuyahoga Valley from Locks 21 through 38 were scheduled for refurbishment. 
	79,741.64
	to dredging and lock repair, almost all of the canal 

	•• 
	•• 
	I 

	D. The Decline (II) 
	I 
	1. Continued Lack of Public Support Despite material improvements to the canal in the valley and 
	I 
	elsewhere along the Ohio and Erie1s northern division, the Chief Engineer of Public Works1 annual report for 1911 is evidence that public opinion toward the canals had not really changed. In Chief John I. Engineer 
	I 
	Miller's words: 
	I 
	have discovered a tendency which is crystallized into public opinion in many parts of the State, to further the 
	I 
	I 
	37. 
	37. 
	37. 
	Ibid., pp. 138-139. 

	38. 
	38. 
	History of the Ohio Canals, p. 51. 

	39. 
	39. 
	James Dillow Robinson, "Canal Maintenance and Recollections, 11 Towpaths, XVI I (1979), p. 10. 
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	le 
	process of decadence of the state's valuable canal properties by encroachment, and by a strong spirit of opposition to any movement that seeks to rehabilitate .fb1ese water-ways and rather 
	I 

	desires their absolute abandonment. 
	In his 1911 report Miller confirmed that the Ohio and Erie from 
	I 

	Cleveland to Dresden had been rebuilt for most of the way. Yet, no 
	aqueduct existed at Roscoe, a few miles north of Dresden--and "dredging 
	I 

	was discontinued at Tuscarawas on account of lack of funds. 11 In Miller's 
	opinion, these deficiencies put the whole system out of commission. 
	41 

	I 
	Miller's December 1911 report concluded with a plea for the state to 
	settle on a fixed policy in its attitude toward the canals: 
	I 

	The history of canals in this state for the past 50 years shows that there has been anything but a consistent policy in this respect, unless it has been the policy of indecision and disintegration. One legislature will decide to improve the canals and make an appropriation to that end; the next General 
	I 
	I 

	Assembly will adopt a different policy and refuse to make appropriations. The result is, that work started under the authority of the first appropriation is not completed until the money is all spent, and there is nothing granted by the succeeding legislature nor until the work thus partially completed is old and has to be done again. Succeeding legislatures ignore the canals and hence a piece-meal policy that 
	I 

	gets nowhere is the result. 
	Either take the necessary steps to restore the canals in the minimum of time hat it would require, or abandon them outright. Why delay? 
	I 
	42

	Events just before the disastrous flood of March 1913 show that no 
	I 

	reversal of the state's or the public's attitude toward the canals was in 
	the cards. In 1912 Miller was promoted to the Superintendency of the 
	I 

	Board of Public Works. As superintendent, he vigorously prosecuted two 
	I I 
	40. 
	40. 
	40. 
	Executive Documents: Annual Reports for 1912, Part I, p. 871 . 

	41. 
	41. 
	Ibid., p. 876. 


	42. Ibid., pp. 877-878. 
	I 
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	el interrelated projects. One of these was the continuation of surveying and platting canal lands. The other involved Miller's attempt to dispose of major lawsuits in which the board was attempting to recover state 
	I 
	43 
	property. 
	I 
	The canal survey commission established by Governor Foraker in 1888 had determined quickly that the state did not have a clear title to all of 
	I 
	the canal lands. Many of the early records kept by the canal commissioners were simply missing. These had contained the proceedings by which the state originally acquired canal property, in the form of 
	I appropriations, donations, purchases, and--in western Ohio--grants from the federal government. The dearth of original titles compelled the 
	I 
	commission to resort to a compilation of second-hand information. Whenever germane, information was gleaned from records of the awards of 
	I 
	damages in the Board of Public Works Office--or from records in the State Auditor's or County Recorders' offices. As a last resort, the testimony of engineers and contractors who had participated in canal construction was taken down. Of course, many of these people were now dead. Particularly disconcerting to the commission was the discovery that there 
	44 
	45 

	•• 
	•• 
	I 

	were no plats of state owned canal lands. Either they had never been made or, if made, were lost or stolen. 
	46 

	I 
	By 1912 the state had managed to compile a partial survey of canal 
	I 
	lands undoubtedly in its possession. It was far more difficult, though, to ascertain what lands in the possession of other parties really belonged to the state. Even when the board thought it had a good argument, 
	I 
	court decisions were likely to go against it. Such was the case in 1912, 
	I 
	43. 11 
	"Seventy-Fourth Annual Report of the Board of Public Works, 1912, 

	I 
	Executive Documents: Annual Reports for 1912, Part I, p. 839. 
	44. 11 
	"Sixty-Third Annual Report of the Board of Public Works, 1901, 

	p. 8. 
	I 

	45. 
	45. 
	45. 
	Bogart, Internal Improvements, pp. 132-133. 

	46. 
	46. 
	11 Executive Documents: Annual Reports for 1912, Part I, p. 835. 
	"Seventy-Fourth Annual Report . . 1912, 
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	when the Ohio Supreme Court ruled in favor of the Cleveland Terminal and Valley Railroad. At issue was the state's attempt to recover approximately three miles of abandoned Ohio and Erie property--formerly between Locks 42 and 44. Subsequent to its abandonment in 1875, the land was granted to Cleveland by Ohio's General Assembly for the city's 
	le 
	I 
	I 

	municipal needs. Soon after, Cleveland leased the property to the railroad company for 99 years--said lease renewable in perpetuity. The state thus 
	I 

	received no compensation for this property. Miller considered the 1912 Valley Railroad decision the "most humiliating defeat" ever administered to 
	I 

	the Board of Public Works. 
	47 

	I 2. The March, 1913, Flood Seen in this perspective, the March 1913 flood only accelerated the demise of Ohio's unpopular canal system. To be sure, the flood 
	I 

	wrought unprecedented devastation. One of the two scenes of maximum damage on the Ohio and Erie was the Portage Summit at Akron north to 
	I 

	Brecksville. Between these two points--a distance of 16 miles--the canal was literally destroyed. The sub-sector from Brecksville to Cleveland was considered salvageable. But it was only considered desirable to salvage it because it had a good supply of water, and furnished it to "several important industrial establishments. 
	I 
	1148 

	Following the March flood, Ohio's 1913 canal commission was appointed 
	I 

	to make recommendations for the disposition of the state's canal system. The commission's report stressed the feasibility of reconstructing part of 
	I 

	the old system--with federal aid--as a barge canal across Ohio. There was, however, no hint that any part of the Ohio and Erie from Cleveland 
	to Portsmouth was eligible for this modernization. The commission's following recommendations were the death sentence of the Akron-Cleveland sector: 
	I 
	49 
	I 

	I 
	I 
	I 
	I 
	47. Ibid., p. 840. 

	48. "Seventy-Fifth Annual Report of the Board of Public Works, 1913, 11 p. 5. 

	I 
	I 
	49. 
	"Seventy-Sixth Annual Report of the Board of Public Works, 1914, 11 pp. 11-12. 
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	2nd. The Commission finds that the rehabilitation of the 
	canals of the State on the original basis or standard of 
	construction is impracticable and highly inadvisable. 
	3rd. In the event a barge canal is not feasible, and inasmuch as it would not be advisable to rehabilitate the canal into the original standard of construction and specifications, the Commission advises that the State retain its ownership in the rights of way in the sections of canal that are producing revenues in the way of water rentals. 
	4th. The Commission recommends that the water-ways, both natural and artificial, be developed and improved for water power and industrial purposes wherever possible; that the canals be drained at such points where the revenues do not justify the cost of maintenance, and placed in such condition as to prevent their ecoming nuisances to the communities through which they pass. 
	50

	3. Conclusion 
	For 20 or so years, the Ohio and Erie contributed mightly to 
	the economic development of the Cuyahoga Valley. With the multiplication 
	of railroads, however, the slower mode was destined to yield. No one in 
	the early 1820s was prophetic enough to realize that canals would outlive 
	their usefulness so quickly. From the 1850s on arguments to save them 
	were either based on the assumption that canals offered railroads a 
	modicum of intraregional competition, or that the state was under some 
	sort of moral obligation to preserve the canals, because the canals had 
	done so much for the state. The first argument was more difficult to 
	defend than the second. Then as the Ohio and Miami and Erie, fell into an advanced state of argument, too, lost its force. 
	50. Ibid., p. 12. 
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	APPENDIX A 
	el 
	I I I I 
	.~,n.p;ineers formerly in :the service 'Of the Sta.te,.:1·emoved, 
	I 
	1
	re.~1~g-nation or' death. . . . , 
	~:!3-!MIM 4wft . t'PPrnPIZTII L£! Q z:::r:±===\ 
	Rank. . . · Principal · do Exploring Resident do · 
	rlo · 
	·Assi~tant 
	do ,. do ' do· do do do do 
	do 
	· clo 
	do 'do do do 
	do 
	Remorl,,i:, 
	I 
	' crli'I o serHcc expired i11 10'.!2 
	• Di8charged in l\1a rch, 1829 Resigned, . Spririg, 1827 L!':ft service do 182( Resigned · do 182f do· ···r · do 1829 . do <lo • 1822 Dird Fall, 1823 Resigned do 1824 Diccl Spring, 1827 Rc~igned Fnll, · 1827 Died · : Summer, 1329 
	•• 
	I 

	I 
	do do 1a21 · do do 1820 do Fall, 18 "7 do ·do · 18 .'9 
	I 
	Resigned Summer, 1829 do do 1828 do Spring, IR27 do J·um:1r.v, 1829 
	I 
	do Uecembcr, 1829 
	I I I 
	Eighth Annual Report of the Board of Canal Commissioners, 11 January 9, 1830, Kilbourn, Public Documents, p. 386. 
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	' 
	.Arrangement of the Corps of Civil Engineers in tl1.e service of the State or 01,io: 
	:!" 
	JANUARY, 1830-0N 'fHE OHIO CANAL.' 
	l!!l!!!l!!!lll!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!ll!!!!!!!l!!!!!!!!!!!!!!!!!'!!.!!!!!!!!!!!!!~!!!!!!!!!!!!~!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!"!"!!!!!!!!!!!!!!!'!1!!!'!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
	' • : Name,. • · R411k. . 
	' Ricbaadliowe-Resident . Lea\lder. R11nsom · ·.· clo 
	Gardner f'.ield , :.:-• Senior A1sistant Andrew Young · .. _. t: .do ,l.ohn B. Warren'.···;. Junior Assistant Lewis Roberts . . , . do . . Byron Kilbourn. · . Re11i<lent Sebried Dodge, : jt . do . Wm. H. Knapp 4. ,,, Ju~aor Amstanl Darius Lapham . :. d.o Nl\tbaniel MP.dbery Resident John M'Car.thy ·:: __ ,r•~ Junior A11iatant 
	', , , '..' ' ~. I do 
	Je19e L. Wiiliam1 1 h Resident 
	0. P: Jeonit1on ' ·,--;Junior Assistant Wm; R. W illiatn100; · ·' · do ti. :;,:,.•,lt Rl'Bideot Thos. B. Ada11111·1 ~-rienior Aasist11nt 
	Wm. H Price· 

	Charlea Voorbie1 ~-Francia <'leanlanct · Steam, Fii.her~ · · TimotbfG. Batea .-. 
	· unior · do . Resident · · 
	-

	Junior A11i11tant Senior'-·'.~ do··~ 
	Jln· :.Rn'l IJln'l Length nual ;1ub· h'rse of di,-: . Where, and how employed, pa11. !'nee. k'pg 1rict. 
	-
	Jifo Sl56 
	720 540 540 360 360 720 7i0 3611 3f.O 
	7'l0 
	360 
	360 
	720 360 36u I 200 640 
	:-160 
	no 
	360 
	540 
	I 66 ,156 156 
	·156 
	156 
	156 
	156 
	lli6 
	156 
	166 
	166 
	166 156 156 I 6ti 200 
	ss2 67 miles From L11ke Erie lo Massillon; as Superintending Engineer. · 6_2 60 111• i. Massillon to Caldersbu,gh; as Superintending Engineer. · 
	"" 52 62 . 52 
	., 
	55 " CRlderahurgh to Deep Cut, as Superintending Engineer. 29 " De~p Cut to Columbus Feeder, as Constructing E;ngineer. 
	27 · Columbus Feeder and ~ain Line to Circl~ville, as Constructing Engio!er. 
	11 

	· 5224 _i.n 52 c ... · Circlefille to Pai~t Cteek, as Constructing Engineer. 
	'. '. 
	' 
	H m 64° c Paint Creek to Pee Pee Bluff&, as C_onstru~ting Engineer. 
	16fl ,: '., 166 · 166 62 !lS m,;16 c Pee Pee Blulf, to· Ohio lil.iver, a, ~onttructing Eocineer. 166 · 
	. . · · · · · 166 ; ... ' J ' ~. ~ · ,. · • • . .. · \ . 
	) 
	)> "'O "'O 
	m 
	z 
	0 
	X 
	DJ 
	I 
	APPENDIX C 
	el 
	I 
	·, 
	I 

	REI"ORT OF NATHAN S. ROBERTS, ESQ. CJVlL ENGINEEll. 
	. .. ,. 
	.. •{ . ,., ..... 
	.. To thr Hcmornble 1hr Board of Canal ( ommi:si1J11ers oJ tht nate o,f fl~io: 
	GtNTLE!,jEN-ln rompliance with a resolutior. of )'OUr ho.,rri, and at the apr>1 ial rcq111·;;1 of David S. Bal<·~, Esquin.-, ~ nur principal 1•r1gi1,en. I hav~ a,· ·om.prrnied_ '\'.c~srf. Price and Forrer, eni.;ineers nc1m!:!rl in s;iid n·solutiori~ 
	I 
	for the purp<•Fe of m.tkii,g thP. necessary ex,,min11t1ons :wd ,ur,·,·)s to er,r1hle the hoard to delerm'111e wl1ich of the proposPd routes ht:liern Co~hocton and L;iice Erie oughi 10 be :,dopted as the Jir,e of the cariaJ.· . .-• ' . . 
	For lhis purpc-~e. we hav1 ('Xr1mjned CHCh of those routes, and comp,,rrd 
	I 
	the <litli, ultws and mo;:t expen~ive pn rts on each line; and al~o have ex.1mi11ed tbP roule of the feeders, ar,d lhP sourcr.s of their supply for the summitF 1.nd other parts of these severa.1 routes, We first ex;1miued the Cu)ahoga and Tu~c:nawa!\ route. · · · 
	I 
	We find that 1hi, lir1e is lorafed on ground ver) favor::ihle for a <.anal, bPin, mos11y alonl! allu~ial botl~,m~. or f\11 pl;iir1~, nf a snil romp0S1·d of sar,rt_, or gravellJ loain, whi.-11 can be. rn most pla,·r~, ,e,,dil~-cxrarntf'd hy the pl<-ugkl anrl sr'r,iper, ~·l11ch ,s the hest \\'H) ol <"on~truc:ti11g thf' hauks ofa r:a11al. 
	I 
	The deptl1 of ruttir,g i~ ·nr} uniform. ha,·ir1J! bu, a sm;ill prnpor1ion of deep cutting or Prnh:-rnkmen·; nnd the lockQ and other artificial works call bP lncat,·d, ir, mo~t cr1si·s, 1_,, gond ad,·a11t:.J!'t', 
	Tl-ie 'qu;itilJ of the gruhb11-,g on this ro1i"t1·, i~ very favorr1h)c; Nbout thirty milP.s of which. bl'ing on the phi ins, is vr·rJ ligt,1-t,1 ir,g of rnch drscriptioa as the farmers get grubhed and , learrd, fi: for pkughir.g, for four or fil'e dol· lars the acre; the rernnindt-r oftht' gruhhi1·g if u-u,dh heavy. 
	This line ha~ a numiwr Clf w:-i~h·b:11,h ar,d ~lip l~1;h. of Fome diffirulry. Al,1r1g 1hr Cu) ahog:1, tl11·ir uuit.e<l le11~tl1 if one and three fourths of ;i mile; 
	•• 
	•• 
	I 

	and on the Tusc"r ,w;i~, they :1mnunt to four mill's ar·d six, l1c1in~. fr n nny case~, thl' m·1teri1-1l~. (1 Hrlh ,11,d stonP,) are l'r:-ir at hand. lo f,,r rn the c:.,,:-d by' su, h places; in otlrers, the material~ ~f!,_more dis1a11t aud Hllt:r,ded ~-i1L m0re
	-

	I 
	expe11Fe. ·· · · · · . 
	l\losi of these was_h·h~n!;~• 1)1!1~.t \w pro~en,·d by a stoN' fari_r,J! <>r witll, o, Uii-out-s1de. to cou.ntet,it.t 1ht'. abr-<1sion or tt.e wat .. r, i,, tim;. nt_ 're~hes i1, the, ri,!~1.'·' 'i:'heJ:fi' Rfe iteqis,oJ~OJ)sider<!LJ~ diflil'ultf~n.d !!Xfll:IIEt!, Rnd havr b1.;c11, 
	I 
	esti_matt-d H•·cordingly; · . . . . . : ~-. . . . , . A re~ rock)· poin1,· ap~ to he rut throug-b, hut of ~mall amour,t: Tt e RI"."· tifi~.iil) work•. FUCh a.~.:tnJS!~.·-Wt'ir~~ .aqupr)ll• 1~, rnh·erl~, d.-irH, .-md g'Ullrd Joe ki} 
	I 
	are neither numerou~ nor arP_ the) rt:l'!•~rk;.,hl) txp<'u~i:vfl-; tire m;,f<'ri;,IP. as} of'a ·suitable quaJi1y,_H_!''c fo~!1_4 ~¢!..Y fOIIVt'IH!:nl j_n most pJanf on t.bi~'1 Uiie:·;.-,-.:. .. . .. ·.. .. . .-•.. :1' . 'fl,e locks are e~fimiiten at the P,ime p~ire hy thr pei:ch, on E'arh of the 1i11e~ 
	stol'e. 

	I 
	Lo, k ~tone are foui,cl <,n thf' Cu) ahoga aud Tu.rnra\\·a~ lir;e, of tll_(' firFt qn:,l~-­ty, for ~,z~ a11d_ cl11,1abilih j the~· are. a 8111,~·Stor,(', t'll~iJJ q_ullrried Ill d flit fofJ; u~dul· purpo~es.: 'fh.c water·hrne 111 found or J?ood q11al11y, near the nu;al liN{ in. the Valley' of th~ '· uyahoga ;-this We ex:1mined aud S,1W Epnin ens of 
	I 
	the cemcn~ .. ,",' :_,: -''"1'. : . I .'. , -~ 
	, 
	' • . I • • , ., ' • 
	' As w-tfer i11 nn indi~peoRah)e articl~ in-~11 r:mal r.:1k11lntio1:~. A <·erh1i111111 .ah1111dant iupplj" of \hat cleine11t must he a vrirnary rnl'~it.11•rntion with ~,·1,rr,' engineer, in locatirig 3 line ot canal i and great rnutiol' ~hould' be n,11de. use~ ofto ascertain the clepPnd~nr.e whir~ .,C.~!1 b~ plared 011 tl:,oFIJ;'iUPI·li•, ~·.r)JJj( public; 'f,Jr 1•xte1,~ivt• rnmmrrciHI purp~~es; a~ th1· P1Pl'nSL·,of.'.n!r•,•.ru~-iir,g ,·; gr_eaf r,nhlic-.-a,-111 j,i wholly"rr ... ,iicatf'~ '_or. ,n_ioyil'I!
	-
	I 

	•• 
	•• 
	I 
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	I 
	. !he. T~st.'\fflff'.I~ n~d C_uy,,ho~a line i~ rnrnarka?le for the farilitiee hy 
	•h1r11 !t c1111 be SUf'l'lied 'fli 1th •v,,ter. at the mo~t lnvorablP nnrl llt"< t·s~ary poi,,1,:t,Thc li11e cro~·c~~ lhe Tu~n.1r·~was riv"r, w!.irh it lnkP~ i1, a~ a re<"dc·r, near the crntrr. of thC' Port.-1~e-~umm1t, Thi~ strt•;1ni i~ ven rfur,1: (,•, rC' l'iT• inii: i(11 p<!rmn:,ent snpplic~ frc,m a .1:•1rnuer nf ~mnll lak .. 5, · Tl.l's<'. tog,•! ··er wit ... !hr Pnrlagf' l_:<ikc, WC' hav,· otl,·11htc-rf will 1tl all time·~ aff.irrf 110 a!i~:,r.;nt 1i.ipph· r7~ the rnm111it .and th,• l,,f'l<,1gP ,1l ,•
	11 

	fo •·d•ler roflte, · · 
	Afl.,:r '•lesninding north or ~oa!h from the Portage summit, the ranal is. :1l 211 icrP.sfai'~ p·•int~. · r<'pl••:,jqlwil hv tiw ~rri·ilm~ w,,iclt it t'lke,-: ii,, or by fr•:·ie'~ a.rfm1tted from tlw c,., )''1'10!!_'1 ard r, .. r..,ra \\l:t;: river~; an whir.Ii. f't• ••·pt tl1f" r,,,,·'.-lrnwa r ... •rr\"•11r, •irr 1ndudc<l in the esti'lnatcs ns reported by the engineer and rnnal comm1~~iotrers.· • , , ' 
	. . ~ AN ABSTRACT, ·'• · 
	·,-... . , . .,, . . ' ) . nrnou;t of each item o(•rpe~e to be incurred in. cnn.,tf'ttdi11ir the Ohie . -. <.::.ui.at,Jrom CJSh.Jclorl to Lake Erir, b!J cc.ch of the propo.~crl rwtes • 
	$AnD;~'i' 

	BY TUI: FU:ST noUTE,-TUSCAR.\\'f.\S AND' CUVAIIOGA, 
	. 
	: ~t!·: 
	. 

	....a ·,·-~·. ., • 
	·:~ First Src io>1-from Coshocton to Portnge Summit, !Mm. 13cb. 55. 
	Orubhin~ n:id c:lea,ing, l ._. prrparatory . S 
	On b.irrowi ' 
	; .. 
	Es,·:1\"ation . Em'•a11kment ~rotec_li,,.~ w.-111~~ at wa~h-l 
	hrt11kP, &:,.r. -5· Culv, rt~; in 11u•r,hcr Lock..tgt>, :205 fret iAq11~ciuc1~·: i11 n1?mber 11r>rl feeder& 
	D=,m• 

	3,64;3-at 7 50-27,:,2~ 50 
	3,044-'at 5 00--15,~2". 00 
	--· 
	. 2.46'\5_17 cubic-rardr. : 895,776 ditfo . 
	· 23;050 c:,O ditto . 
	25. from 4 fo '10 feet rhord9 205 ft. lift, J7,601 perches; 
	2 ;· . 
	~oa~. bridgea u 
	I •t •'. 
	• ~ 
	I 

	tt. 
	' 
	$42.542 5t 277, :?.9? 3~ 147,446 70 
	28.0aO 20 
	·, !,i:120 41 
	131,746 j!) ~4,931 ot 2,421 00 . 2.! 80 0() 
	$666,035 6~ 
	• j 4 • .-•. ;s;; 
	.. ..... ) __ _ Die~~nre 9-1 ms. 1 3 chns. 55 lk~. the avcrnge cost per mile is ~7 ,072 69 cts. Sr.crirvl Section,;,-from Portage Summit to the LRke at Cleaveland. 
	G_ruhbing anc.l rlcaring, i · 2,0~., chairiF, at $7 50
	-

	preparatory S .. . , .. 1 . . .. • . Excavatloii ... : . :,eis7.,162 yards, at ,·,uiousEmh_ank~~nt'."-~ . 274,648. do, at . do, Protecting w=1lls 'to.)• J .. ·.·, 1. ·. '·:·.0 i ~t:!·. i · .•. · 
	-
	-

	wa.11h-banklt··:1 ·. ,:J., ··,-. 12,52~: do.· Rt ~1 00-·. Culverts; in. number. : 12, fr,,m 4 to 10 ft. chord, , Lockni;e, 394· feet,,: 701716 57 -perche~. at $3 50~ · Aqucdur.t . .:.. · ·.;~ :J ,·: · 1 atPeoh1-.ula · Vams arid feeders II oad bridges; iu number 11 and changing road· To""~path down Cu, ahoga Haroor, a~ mouth of Cuyahoga 
	· Total. ·. 
	.. 
	Figure

	......... 
	___ 

	t· . ",:) . . -. . ' . 
	17, t 23 ~S 
	. . 
	125,831* 86 44,235 08 
	.,. ; , '.,, .. : .. , J" .. : 
	· 12.5'.?2 00 , ...a.3ou 13 !l47.66f !I j,;os 00 
	700 00 
	1.410 00 4,1;90 00 5,ooo .oo 
	• ' ' -' '' ' I 
	.. ·--
	-

	Figure
	• , , ·. Dist~nc-e_38 miles, 8 chitins; $12.2~6 14 uerne:P, pe_r mil.e •. r. ,. , Toti.I distance fmm Co~l,ortnn to 1h~ Lah, bl thi~ route, is t 32 milell, !?t chain!, :>b lh1k!1'; •oial 11'moun't of ll1l'k•1ge i• f>H9 fed; Rn,i the totRI amount 
	· of exp"n~f' is estimated at $ , I .>2,232 94; the .avenige .. cost per mile it 8,6ti0 00. , • ,: · · · .. 
	211 
	To the abovfl cstim:i•c~ •ho11ld be adrled !en per rent. for rentingcm i, t 
	I 
	rnpcrintrudrnce, B,·. c~amining tl,e l,oo~ ~f r,lim;'.1";:, 11 ha~ heen n•­c<'rlrunt-J that ~('\'(•ral oml~,'Jnns ha<I happe1wd 111 1·nrrJ111g nUI &.c. Somr. nJtfit1nn lo it,r t·ftim:il rl prin~ of the prokrtir·g "all;: lrn~ hPt·11 ma1!c. J1 ., brli v,..1 th ,r t!ic ahovl' ~talr~mrnts contai11 n lair RllO corn·cl \•alua1i11n ol 11.c , 
	;.,,i 

	el 
	'1rvcr:1I itrrn,; of cxor..,,, .• ("·ith the arldilinn, ah,we nwnlioncd) a11d ofllH.: di•lltll(C and ar,1;i11,·,l ol J<wka!!C', ('11 f'RCh nf the prnpn~ed rnnal route'~. 11 ,vi·1~ <lul_v r.xamiflC'<l :11111 comp:tr<'d the n~lativc nwrit~ of the lhri~ ' rnut•,. of the ,anal, from Cn~hnl'lnn lo L:1kc F.ric, :cind compared the f'Xp•:11-r 
	I 
	0( co·1~tru1 tin:; them. it npPC'ar, that the route h_v the \'nlliL-s flf the Tu~r: raw,,,, P,,rhge 1:ikr, and C11ynhnga ri,·er, i~ tlic m·,~t frmihlP, nnd nrn I•· con,t rurtC'd at a les~. r~prme bJ the mile. :,ncl for tl,r wholr rli~ta11r.P, th;.,: e1lher of !he othP,r ronlP~ in q11r•tinn; :i:·d J !1:wc g(),Jd rea,:oa lo hcli1•v1· 
	-

	I 
	can be completed for t11e rntTI <1t which it is f'~1irnalPd. 
	As it rr.spc•'.t~ an ·am;ilc •P1pph· nf·.1"tll'r on the,~ ·•·n:ral routi-•, I wnulii n.-, &ervc .• _lt-iat th" LINE ·,bn,·r <le~rr_i1:~cl r.an hf' ~11_rpli••d with grr.ater rnt11inl-/ ' th-1'1'.PllhPr or.1 11.-nlh"r~: rrcp11nn'! no ,,,<'xpe"••·: a11d it, f.·rdn· . 
	l·11l1,,u.il 

	I 
	will :,l·.v;n;; he r,..rfcrtly safr, a11d can never be diY• rted from the canal i1 I• i Rrl\· ol hPr ,·IJ:1n11t•I, I 
	I I 
	Kilbourn, Public Documents, pp. 196-197, 201, 203. 
	I 
	•• 
	•• 
	I 
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	APPENDIX D 
	·~~mtlfil.IDW.Itll!l t,f Do1t.tffonr; to Utt <!·«nstl $ttn'b'. 
	~JMON PERKINS-Agreement -to com•ey to the state one equal thi~ part of tl1e town plat of Akron, I'ortag·e county, on condition, that the canal should be located and 'nialle on the enstern route, l·rtween the Sun,mit Lal..e and the Little Cuyahog·a anci a busin matle in said town, l\'l,ich has been done. 'l'he town contains about 160 acre~, and is divi• cled into 306 lots, estimated, from ~ales already made, to be worth ao n re rage of fifty dollars each. One fourth part of this town plat is owned I.Jy Paul 
	Estimated value of 102 lots, at lifty dollars each S 51100 00 
	Simon Perkins-Bond, dated 25th 111ay, l 825, for $500, cash, pa.yable when ·tl,e canal shall be completed, and in u~e as far south as the l\.>rtage Summit 500 00 
	J iarmon Bronson-Deed for fifty acres of land; undivided right in n tr:ict of land, situated on' the canal line, in the township of Boston; conditioned, for making the Ohio canal on the Tuscarawas and Cuyahoga route, e~timated at four dollars per acre; redeemaule for $200 l.'!00 00 
	James Duncan-Deed for the north-east quarter of sec­tion twenty-<me, range nine, township ten, in Stark county, contnining 160 acres, redeemable for $300; conditioned for constructiwn of the canal on the east side of Tuscarawas, at Kendal 300 00 
	James Duncan-Bond dated .Nov. 23, IOi5, for the lay­ing out of a town plat, at the point where the Wooster and Ca11ton road crosses the canal, and deeding to the slate one third part thereof; conditioned for laying out ·und making a Lasin and making the canal ·on the east side of Tuscara• was at that place, and estimated at J 1000 00 
	Alfred Kelly-Deed <lated May 6, 1825, for one equal third p:!.rl of thirty-four rods, on the Cuyahoga ri\'er, near its mouth, in the village of Cleaveland, and running hack from the river a convenient distance for water-lots; conrli­tionerl for making the canal south from Cleaveland to the l\Iu~kingum, and redeemable in four ye,rs at$ I ,ooo, at tbe. option of tile c.louor; e3limated at 800 00 
	Jos~ph l\Jich. Ilimeler-Ilond for i1,000, dater! May 3,. lBl5, payabie three months after the canal shall ue made fro,u the Lake as far ;;outh as Lawrence\'ille, Tuscarawas cou ,l_y, iu land, laLor or provisions S 1,000 0~ 
	J. ll. Brinton-Bond dated ,\pril 5, 1325, for$'WO, pay· able six months after the canal shall be completed from the Lake us fa.1· south as the mouth of Sandy, in Stark 
	eouuty .. 
	Jouathan W. Contly--Bond dated March 9, Hl25, for 5200, payable ~ix months after the canal shall be comp!~ ted from Cleaveland as far south as the mouth of Sandy 
	Henry Laffer....,...Bond dated l\Iay 5, 1825, for S 100, paya• hie biX mouths after .. the canal shall be completed from Clea\·elaud as far so.u'th :\S New Philadelphia 
	l\Iiner Spicer-Deed·Jatcd October 20, 1825, for one acre of laud, lying. on the south side of. the road between Akron and :\Iidc.llebury; estimated at, 
	Jacob Wallz-llond for tweuty-five dollars, dated April. 4, 1825, payable ~ix montqs after the canal shall be com· pletec.l from Cleaveland as far south as New Philad~lphia 
	213 
	200 00 200 00 100 00. 20 00 25 00 
	William Campbell-Boml <lated l\111.y 4, 1825, pay a hie 
	within six months-after the canal shall be completed from. 
	Cleaveland as far south as New Philadelphia 25 00 Nathaniel Colver-Bond dated April 4, 1825, for ~50, · 
	payable when the canal shall be completed from Cleanland. 
	as far south as Gnadenhutten · 50 00John Williams-Bond dated l\fay, 4; 1C25, for $SO, pay­
	-

	able six months after the canal shall. be. completed from. Clea1•eland as far south as Gosheu township; provided the canal be ma<le on the west side of the Tuscarawas river. through said township · · · 50 OG Elias \.Yade-Bond dated May 3, 1825, for SlOO, payable six m()nths after the canal shall be completed from Cleave­J.1.nd as far south as Dover, in Tuscarawas county; provi­ded the same be made on the west side of the river through_ Dover.township. 100 00 Clamtian Deardorff-Bond dated April 30, 1825, for
	William llemlerson-Boucl <lated April 30, 1025, for ~50
	the last 50 00
	1 

	ahuve S 50 OQ;. · Propoi;itions h:we also l,een receivell from three gentlemen, owning lbc laud at the several pl:1ces nea.r Clearel:111d wlierc it is prnpo~rd to termi11:ite Uie canal, for conveying to the stale from three to eight a<;res of ·la11<l as a donation in or:kr to gi,:e the stale the uncontrolled 11~e of the watc: l"'wer, which will Lr. there createci by tl,e construction of the canal.. The lan<l estimated at 300 oo. 
	-

	~12,070 00 
	Fourth Annual R t f h 
	11 

	11 December 10, 
	epor o t e Canal Commissioners, 

	pp. 50-52. 1825, 
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	APPENDIX E 
	le 

	David Long Claims damage for about three acres of land occupied by a part of the basin at Cleveland above the first 
	stop lock. 
	As respects the above claim: it is --land has 
	I 

	been taken. Yet we are of opinion that D. Longs property about said basin is greatly enhanced by the construction thereof, & therefore benefited beyond 
	I 

	the damage or loss of sd. three acres. 
	Abraham Hickiox Claims for anticipated damage in the probable slide of a bank forming a side of the canal. 
	I 

	As the above claimant has sustained no damage, we give him nothing. 
	I 

	Horau Perry Claims damage for lands, waters, streams & materials taken & applied & other injuries by him sustained on and about his farm through which the Ohio 
	I 

	Canal passes. 
	Taking into consideration the advantages & disadvantages ar,smg to the sd. Perry from the construction of the Ohio Canal we are of opinion he is entitled to receive towards erecting a bridge seventy five dollars. 
	I 

	Alphonso Haroby This claim is for occupying land by the canal, severing a small piece of land from the rest of his 
	I 

	farm, and for stopping the usual passage of a small drain of water & thereby flowing two or three acres of ground--on Lot 281. 
	I 

	It is represented to us that there is about to be a ditch cut by which the land now flowed will be drained. Therefore, we say that said Haroby has 
	I 

	sustained damage & is entitled to receive if said ditch be dug by the first day of May 1828--thirty eight dollars; but in case sd. Haroby receive the above 
	I 

	named sum, he shall quit claim his right & title to the small piece of about three fourths of an acre of land lying between sd. canal & the Cuyahoga River to the State of Ohio. 
	I 

	Samuel Dille Claims damage for stopping a drain by which the waters accumulate and flow several acres of improved land, also for so locating the canal as to cut off & have between said canal & the Cuyahoga River of 8 or 10 acres, all of which is on the lot on which sd. Dille now lives. 
	I 

	I 
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	Jedidiah Hubbell 
	Marvin Cochran 
	Joseph A. Paine 
	Bela Brockway 
	Inasmuch as there is a ditch partly constructed & which we are assured will in due time be finished & 
	el drain & leave said farm as respects the flowing in as good condition as before, the location of said canal; Therefore for the flowing already done & the severing 
	I 
	of one part of said Dille's farm from the other we are of opinion he has sustained damage beyond any benefit to one hundred and sixty six dollars. 
	I 
	Claims for damage done on Lots No. 298 & 299 & 295 in cutting & carrying away timber, digging large & deep holes outside of the embankment and for locating 
	I 
	the canal across an old river bed & neglecting to put a culvert in the propper [sic] plan thereby causing a large & offensive body of water to accumulate & steep 
	I 
	rot as also for throwing open to the common his improved field. 
	I 
	We are of opinion that sd. Hubbell has sustained a dcimage beyond any benefit from the construction of the Ohio Canal--therefore he is entitled to receive and his damage over & above his benefit is estimated 
	I 
	to be two hundred dollars. 
	Claims for timber taken from lot No. 5 for Lock & pier on Section 99 for the use of eighteen acres of improvement & for having 8 or 10 acres of improved land between the canal & the River. 
	Taking the variety of damages sustained by the sd. Cochran in to view and the advantages accruing to him in consequence of the construction of the Ohio 
	•• 
	I 

	I 
	Canal, we are of opinion he should receive & be paid eighty dollars. 
	Claims for 30 sticks for having timber from Lot 5 for 
	I 
	Lock & pier on Section 99. 
	We are of opinion that sd. Paine has not derived a 
	I 
	benefit from the construction of the Ohio Canal equal to his loss of timber; therefore we give him ten dollars. 
	I 
	Claims for timber taken for Lock & pier on sections 98 & 99 and damages done on land west of canal. 
	I 
	In estimating the advantages & disadvantages in the construction of the Ohio Canal--we say the sd. Brockway has sustained· damage to fifty dollars--but 
	I 
	if he sd. sum he sh al I quit claim to the State one acre for lock house to be erected by the acting commissioner. 
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	I 

	Jonathan Edmonds Claims damage for timber taken for lock & pier on section 99 of the Ohio Canal. 
	le 

	For the said timber we give the sd. Edmonds nothing for in our opinion his advantages over balance his 
	loss of timber. 
	Lyman Hammond Claims for timber used on section 99 of the Ohio 
	I 

	Canal. 
	We give the said Hammond nothing as he is benefited by the construction of sd. canal more than his loss. 
	I 

	William Green Claims damage for flowing the fields & separating one 
	I 

	part of the farm on which the claimant now lives from the other. 
	After a patient investigation of the above claimant's 
	I 

	damages and due consideration of the advantages accruing to him from the construction of the Ohio Canal, we consider him entitled to receive and as 
	I 

	having sustained damage to one hundred & twenty five dollars provided a bridge be built on sd. Green's farm within a reasonable time by sd. Green & a land of three rods in width be thrown uppon ! sic1 & kept 
	I 

	open from each end of sd. bridge to the south line of sd. Green's farm. 
	Jarms Gillmore Claims damage for Lands occupied by the Canal, and Smith Turner digging holes beyond the embankment, for having a large quantity of grubs on the farm--destroying 
	I 

	grain, dividing farm, and other wrongs, &c &c. 
	As respects the sd. Gillmore & Turner and also the sd. Turner for himself in view of the above damages 
	I 

	except for dividing farm, we do not think them or either of them entitled to receive for any damage they or either of them have sustained because of the great 
	I 

	advantages and increase of value brought to the farms & property of the sd. Gillmore and Turner by the construction of the Ohio Canal--but for dividing farm we give them seventy five dollars to assist in 
	I 

	erecting bridge & to be paid at the request of sd. Gillmore. 

	Edmond Gillmore Claims for lands occupied by the Ohio Canal & for a quantity of gravel taken & dividing farm. 
	Edmond Gillmore Claims for lands occupied by the Ohio Canal & for a quantity of gravel taken & dividing farm. 
	I 

	We consider the farm of the sd. Gillmore much 
	I 

	benefited by the construction of the sd. canal and in as much as we have provided the claimant a way by which he may cross from one part of his farm to the other by lanes to & over Green's bridge we give him nothing more than the privilege then reserved to him in the setling [sic] of Green's demand or claim. 
	I 
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	Titus Street & Sarni. Hughes 
	Stephen Frazee 
	Jared Skinner 
	Jared Fuller 
	Ephraim T. Bailey 
	Ezra Wyatt 
	William Brannan 
	Claim for a large quantity of timber used on section 86, Ohio Canal. 
	Considering the great advantages derived to the claimant from the construction of the Ohio Canal, we allow them nothing for their timber. 
	Claims damage for dividing his farm, for taking earth, without the embankments, letting water over corn & grass-all on the farm on which the sd. Frazee lives. 
	After a prop per [ sic] understanding of the nature of the several claims of the last applicant, we appraise his damage over his benefits and think him entitled to receive on hundred & thirty dollars--provided he quit claim to the state one acre of land to be situated by Commissioner Kelley for lock house. 
	Claims for stone for Lock on section 99 & for aqueduct on 98. 
	Taking the said Skinner's claim in to consideration we consider that the advantages to sd. Jared arising from the construction of the Ohio canal exceed the damage sustained by taking stone as set forth in his claim. 
	Claims damages on amount of road across his farm while the were on it. 
	As to the last applicant we are of opinion that he has sustained damages to ten dollars without any advantage. 
	Claims for locating & constructing the Ohio Canal 
	through his premises of for excavating a large garden. 
	through his premises of for excavating a large garden. 
	through his premises of for excavating a large garden. 
	about three acres and & deep ditch through 
	also his 

	The damage sustained by sd. advantage accruing to him is in hundred & thirty three dollars. 
	The damage sustained by sd. advantage accruing to him is in hundred & thirty three dollars. 
	Bailey above our opinion is 
	any one 

	Claims for 
	Claims for 
	stone for quick lime. 

	As 
	As 
	quick 
	lime 
	was 
	an 
	article 
	in 
	market, 
	the 


	commissioner says he assigned no lime or limestone owned by sd. Wyatt; therefore we can give him nothing. 
	Claims for stone taken from his land in Boston. 
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	el I I I I I I 
	•• 
	•• 
	I 

	I I I I I I 
	•• 
	•• 
	I 

	Whatever the stone taken were worth--the stone left are more valuable than the whole were before the construction of the Ohio Canal. Therefore, benefits beyond his damage or loss. 
	le 
	I 

	Harmon Bronson Claim for stone & timber taken from their lands in & Boston. 
	I 

	Tomlinson It is evident many stone & much timber has been taken from the applicants for the construction of the Ohio Canal. It is also evident vast quantities of 
	I 

	stone remain & in a peculiarly favorable situation--and although they or one of them has made a donation of fifty acres of land to the State to aid in the great 
	I 

	object, yet their property is so greatly enhanced in value from the construction of sd. canal that in our opinion they nor either of them are entitled to receive any further compensation for materials taken as 
	I 

	above. 
	Joseph Croninger Claims for land occupied in Northamption by the Ohio Canal--part of Lot No. 4. 
	I 

	The application not in season. 
	I 

	Hannah Mather Claims for land occupied--timber taken & damages in flowing land in the township of Boston. 
	In as much as the claimant's premises are greatly benefited by the construction of the Ohio Canal far exceeding any damage above represented to have been 
	I 

	sustained we allow her nothing. 
	David Jackson Claims for stone taken for the use of the Ohio Canal. 
	I 

	We are of opinion the advantages to sd. Jackson accruing from the construction of sd. canal exceed the value of sd. stone. 
	I 

	Edwin Foote Claims for lands destroyed by turning the Cuyahoga River across a point of the farm on which he lives & for timber taken. 
	I 

	In view of the advantages & disadvantages the construction of the Ohio Canal has been to sd. Foote 
	I 

	we think him entitled to receive from the State sixty dollars for damages done--and if he· receive sd. sum he shall if required quit claim his right & title to the 
	I 

	lands lying east of sd. river. 
	L. Ingersol Claims for stone taken by Brown . 
	As sd. I ngersol's claim we say he has sustained damage to fifteen dollars beyond his benefit or advantage. 
	I 
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	Sarah Mather Claims for land dividing farm, taken--Lot No. 2., 
	The application 
	occupation of the 
	taken but taking 
	the Ohio Canal 
	obtaining a road 
	not land the to to 
	twenty five dollars. 
	John Taylor Claims for a quantity Newburgh. 
	occupied by the Ohio Canal--for 
	el 
	for stopping drain--for timber Boston. 
	I 
	in season as respects the by sd. canal or for materials advantages & disadvantages of said Sarah we give towards 
	I 
	a bridge near said premises 
	I 
	of stone taken from his lot in 
	I 
	Taking sd. Taylor's claim in to consideration it is considered he has sustained damage to thirty dollars. 
	The Administrator Claims for land occupied by the Ohio Canal--for 
	I 
	on the Estate of dividing sd. Posts Farm & for timber taken. 
	Joshua Post, deed., 
	in Northfield As there is a bridge but a short distance from said farm, we allow & say said Adm. is entitled to receive 
	I 
	to assist the widow and heirs in getting a road to & from said bridge & for all other damages fifty dollars. 
	Joshua Post Claims for timber taken from his premises in Northfield. 
	Considering the advantages to said Post from the 
	•• 
	•• 
	I 

	construction of the Ohio Canal, we think him entitled to receive from the State of Ohio nothing. 
	I 
	Andrew Johnston Claims for having stone chips on his field for diging [sic] drain & damand a finer or the charges for making one on each side of the Canal through his 
	I 
	farm. 
	We are of opinion the sd. Johnston is not entitled to any thing on his claim because of the great 
	I 
	advantages the con-struction of the Ohio Canal has been to him. 
	I 
	Oliver Dewey, Jr. Claims for lime burnt on lot 42, Northampton. 
	The application says he has not a title to the S. lot and the acting comm. having assigned no lime or 
	I 
	stone from sd. premises we can allow him nothing. 
	George Stamford, Claims for dividing farm, taking timber--& opening a 
	I 
	Exr. James waste weir & for land occupied. 
	Stamford of Boston Taking the several claims of the above Stamford into consideration--the advantages & disadvantages--we are of opinion that the sd. Stamford is entitled to 
	•• 
	•• 
	I 
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	receive towards enabling him to build a bridge seventy five dollars provided the sd. Green through open & next open a lane from each and of sd. bridge three rods in width to the North line of said premises for the accommodation of the farm before. 
	le 
	I 

	Gipson Gates Claims for destroying grain on Lots II & 12, Northampton, and asks for a bridge and for 
	I 

	occupying ground with stone chips. 
	As the bridge above sd. Gates is about to be 
	I 

	moved--we give him nothing if sd. bridge be moved--but if it be not moved within one year then we give him fifty dollars. 
	I 

	Samuel Flemelling Claims for pine timber taken from lot 93 in the township of Northfield. 
	I 

	From the variety of evidence before us as to the actual owner of sd. lot together with the vast quantity of timber carried away from and destroyed 
	I 

	upon sd. lot before the location of the Ohio Canal; it is some what difficult to ascertain what timber has been taken--and further it is represented to us, & we have good reason to believe, that the sufferer from 
	I 

	the loss of timber from sd. lot 93 has other lands & property greatly benefited by the construction of sd. canal--Therefore, taking this claim into consideration and viewing it in the variety of shapes in which it presents itself we give the said Flemelling nothing. 
	George Wadsworth Claims for pine & oak timber taken from lot 95 in the 
	I 

	Pinery, Northfield. 
	The damage sustained by the last applicant over his advantages from the construction of the Ohio Canal is in our opinion two hundred & fifty dollars. 
	I 

	James Fowler Claims for timber & stone taken from 92 in Northfield. 
	I 

	Making a proper allowance for advantages, we are of opinion that sd. Fowler has sustained damages to the amount of two hundred and fifty dollars. 
	I 

	William McBride Claim for land destroyed by new river channel--for cutting & timber, overflowing land & for causing stagnant water in the old river bed--cutting of land. 
	I 
	I 

	William McBride Claim for damage done Mill Run & Saw Mill-­& J. W. & G. G . destroying site for grist mill, depriving them of use Wallace of saw mill. 
	I 
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	J. W. & G. G. Wallace 
	David Wadsworth 
	James Dickson 
	Abel Woodard, Guardian of the Minor Heirs of David Parker, deceased and David Younglove 
	Claim for destroying land at the upper end of new 
	el 
	river bed--destroying land below the saw mill and turning the river in such a manner as to keep a continual wearing and destroying the land in high water. 
	I 
	The three last mentioned claims are so intimately connected; that we have thought it best to put them 
	I 
	down in the manner we have, and give the whole claim that attention it deserves; and then endeavour to apportion the damage among the parties as should be just and equitable; without entering in detail the 
	I several claims and our opinion of the par~icular merits of each. Therefore we say William McBride has sustained no individual damage above the benefits 
	I 
	accruing. William McBride & J. W. & G. G. Wallace have sustained a damage in our opinion above any benefit they have derived to the amount of three 
	I 
	hundred dollars. J. W. & G. G. Wallace in our opinion have sustained no individual damages above their benefits. 
	I 
	Claims for lands taken up by the Ohio Canal for dividing his farm & for taking stone, timber, &c. 
	As respects the occupation of claimant's land, the application is not in season nor is that for taking timber & stone but for dividing farm we give him towards erecting a bridge one hundred and twenty five dollars. 
	•• 
	•• 
	I 

	Claims for dividing farm-land occupied--loss of the 
	I 
	use of land for want of all on the farm on which he lives. 
	I 
	We are of opinion said premises have suffered a 
	damage in being separated by the Ohio Canal and to 
	assist in building a bridge on sd. farm we give one 
	hun·dred dollars. 
	I 
	Claim for carnage sustained on Lots 6 & 7 in the township of Northampton in flowing lands by 
	I 
	detaining the waters of Yellow Creek by the Ohio Canal embankment--also for timber taken. 
	As the sd. Guardian & said Younglove put in their 
	I 
	claims separately but without pointing out the line between them by which w.e could determine the amount of land respectively flowed--Therefore we give for the 
	I 
	damage done by flowing one hundred and thirty dollars to be directed in the proportion of land flowed belonging to the respective parties. 
	•• 
	•• 
	I 
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	1.e 
	I I I I I I I 
	I I I I I I 
	I 
	The Heirs of Jeremiah Wilcox, deceased. 
	Clarke Morton 
	Paul Williams 
	A. W. Wadsworth David Long 
	Jared Wells 
	Appraisement of Ohio, Series 1279, 
	11 

	Claims for lime taken by sundry canal contractors from the Wilcox tract in the township of Richfield. 
	Having taken this claim into consideration we are of opinion sd. claimants have suffered damage over & above their benefit derived to sixty dollars. 
	Claims for dividing his farm by the Ohio Canal. 
	Not being satisfied as to the actual owner of the premises on which said Morton's claims that damages has been sustained--we refuse to give an opinion till better advised. 
	Claims for flowing land by the waters of the basin at Akron and for stone & timber taken in the construction of the Ohio Canal. 
	Taking into consideration the great advantages of the Ohio Canal & especially sd. basin to said Williams we are of opinion he should receive nothing more than he has done by the construction of said canal. 
	& Claim damage for the heirs of John Wadsworth for dividing farm by the Ohio Canal . 
	We allow the heirs of sd. John Wadsworth seventy five dollars toward enabling them to erect a bridge. 
	Claims for dividing farm. 
	We are of opinion that sd. Wells is entitled to receive from the state fifteen dollars towards enabling him to get a road to the bridge above. 
	Damages, 1827, Records of Board of Public Works of Ohio Historical Society, Columbus. 
	11 
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	I 
	el 
	APPENDIX F List of Contractors for Sections Nos. 35-91 of Ohio and Erie Canal: 1825-27 
	I 
	Sections and Structures 
	26, 35/Locks 22, 23, 24/Culvert 
	36/Lock 25/ Culvert 
	2, 3, 37, 38/Locks I, 2, 26/Culvert 
	Completion of 
	above contract 
	28, 39, 40/Culvert on Section 28 
	41 
	Dam, Waste Weir, and Towing Path Bridge on Section 41 (across Furnace Run) 
	15, 16, 42, 45, 
	46/Locks 
	17, 18 
	Completion of 
	above contract 
	43/Lock 27 
	Contractor 
	Abraham L. Beaumont and Henry F. Guy 
	Reuben Brackett 
	Robert Blackstock and Daniel Van Slyke 
	John Mason Fuller 
	Theophilus Pherson, John McWhiney, Henry 
	W. McCormick, and Daniel McKeever (Theophilus Pherson & Co.) 
	Stephen Snyder 
	William Van Slyke 
	James Alcott, Caleb B. Merrill, Richard Fitch, George Darrow, Jabez Gilbert 2nd, Ezra Gilbert, Nerum Taylor, and Jacob Kaufman (James Alcott & others) 
	Erastus Torrey 
	James Steward and Alexander McFarlan (executed by McFarlan only; managed by William Van Slyke) 
	Residence 
	Lyons and Lockport, New York, respectively Lockport, New York 
	State of New York 
	? 
	? 
	Lyons, New York 
	State of New York 
	? 
	Portage, Ohio Montgomery County, 
	I 
	I 
	Date of 
	Contract 
	June 14, June 14, June 13, March 15, June 13, 
	June 13, 
	May 26, 1826 
	I 
	June 13, 1825 
	I 
	August 15, 1826 
	I 
	June 17, 1825 New York 
	I I I 
	•• 
	•• 
	I 

	1825 
	I 
	1825 1825 
	I 
	1827 
	I 

	1825 
	1825 
	•• 
	•• 
	I 
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	le 
	I I I I I I I 
	le 
	I I I I I I 
	I 
	Sections and Structures 
	18, 21, 44/Culvert 
	47 
	48/Culvert 
	49, 51 (grubbing and clearing only} 
	I 51, 61, 63 
	49 

	49, 51 (excavating and embanking) 
	50/Lock 28 
	52, 53/Locks 29, 30/ Peninsula Aqueduct/ Towing Path Bridge 
	Completion of 
	above contract 
	Completion of 
	above contract 
	54 
	Completion of above contract 
	55 
	56/Lock 31/ Pier across river 
	57, 58, 59, 65/ 
	Lock 34 
	Contractor 
	John Hartwell and 
	William Hartwell 
	James V. Cole 
	(assigned to John 
	Hassett, n.d.) 
	Volney Wallace and 
	James W. Wallace 
	William Lampson 
	and Jason Hubbell 
	Patt McNamara, Hugh McNamara, and John Gallagher (rescinded as to Sections 49, 51 on October 22, 1825) 
	Volney Wallace and 
	James W. Wallace 
	Samulel Y. Potter and Stephen N. Sergeant 
	John Johnson and 
	John Flinn 
	Alanson Sweet and 
	Horace Wood 
	WIiiiam Stow, Jr. 
	Thomas Gannon, John Somers, and James Doyle 
	Marshall Tompkins 
	Jeremiah Smith 
	Harvey Wellman 
	Asa Randolph, William Brown, and Patrick Frederick Brannan 
	Asa Randolph, William Brown, and Patrick Frederick Brannan 
	Date of Residence Contract 

	Pittsford, New York 
	? 
	Boston, Ohio 
	? ? 
	Boston, Ohio Medina County, Ohio Rochester, New York 
	? 
	? 
	State of New York 
	Medina, Ohio 
	Sandusky, Ohio Cleveland, Ohio State of New York 
	June 14, 1825 
	June 13, 1825 
	June 13, 1825 
	June 27, 1825 
	July 13, 1825 
	November I, 1825 July 12, 1825 July 13, 1825 
	May 9, 1827 November 3, 1827 July 13, 1825 
	May 20, 1827 
	July 14, 1825 July 14, 1825 July 12, 1825 
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	Sections and Structures 
	60/Lock 32 
	62/Lock 33/ Culvert 
	64, 67 
	Completion of 
	above contract 
	Culvert on 67 
	66 
	68/Culvert 
	Completion of 
	above contract 
	69, 70 
	71/Lock 35/ 
	Culvert/ Pier 
	72, 75, 76 
	73, 74/Lock 36/ Culvert/Pier and Mole 
	Pinery Feeder 
	Dam Complex 
	Mole/Culvert 
	Completion of north end of 78 
	79, BO/Culvert 
	Completion of above contract 
	Contractor 
	Patrick Mitton and 
	James Whalen 
	Elias Cozad 
	Reuben Smith and 
	Daniel Washburn 
	William Brown and 
	Merrick Sawyer 
	Samuel Judson 
	Archibald McEnaspy 
	Alanson C. Stewart 
	William Brown and 
	Merrick Sawyer 
	James Whalen 
	Andrew Johnston and Samuel R. Richards 
	John Drake, Jr., 
	William Patrick, 
	Henry F. Guy, and 
	Sylvanus Lathrop 
	Rufus Wright and 
	Spencer Wright 
	Henry R. Burnam 
	Hilley Mercer, David Long, and Asa H. Baker 
	Theophilus Pherson and John McWhinney 
	John Wightman and Frederick Ingram 
	Theophilus Pherson & Co. 
	Residence 
	? 
	Euclid, Ohio 
	Cleveland, Ohio 
	? 
	Hiram, Portage County, Ohio Buffalo, New York Rochester, New York 
	? 
	Buffalo, New York 
	Boston, Ohio, and Lockport, New York State of New York 
	Rockport, Cuyahoga County, Ohio 
	Boston, Ohio 
	? ? ? 
	Date of Contract 
	July 12, 1825 
	July 14, 1825 
	July 12, 1825 
	November 6, 1826 
	August 4, 1826 
	July 13, 1825 
	July 12, 1825 
	April 5, 1827 
	July 12, 1825 
	September 8, 1825 
	October 21, 1825 
	September 7, 1825 
	July 26, 1827 
	May 10, 1827 September 25, 1825 October 15, 1826 
	I 
	el I I I I I I 
	•• 
	•• 
	I 

	I I I I I I 
	•• 
	•• 
	I 
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	le 
	Sections and Structures Contractor 
	Date of Contract 
	September 8, 1825 
	November 4, 1825 
	September 17, 1825 
	September 8, 1825 
	September 10, 1825 Rosseter, John C. Pease and Paul Snyder 
	October 10, 1826 
	September 5, 1825 
	County, Ohio 
	September 26, 1825 
	September 7, 1825 
	May 16, 1826 
	March I, 1827 
	1239, and 1231, Ohio 
	1239, and 1231, Ohio 
	82, 99, 102, 103/ Locks 37, 40/ Culvert 
	I 


	83 
	I 

	I 
	84/Tinkers Creek Aqueduct/Protec­tion Wall 
	I 

	85, 88/Protection Wall/Road Bridge 
	86, 105/Lock 38 
	I 

	Completion of 
	above contract 
	I 

	.. 
	.. 
	87 

	89, 90 
	91/Lock 39 
	I 

	Completion of Lock 39 Completion of 91 
	I 
	I 

	Augustus Southworth 
	Willian Van Slyke 
	(assigned to John 
	Dunne and Michael 
	Hickey, November 7, 
	1825) 
	Leander Ransom, 
	John Flinn, and 
	John Johnson 
	James Orr, Daniel O'Brien, Terah Meech, and James Titus 
	Stephen Snyder, 
	Samuel 
	Harvey Wellman 
	John Smith, Connor 
	Clark, James Doyle, 
	and Patt McGuire 
	Joel Rosseter and 
	Lawrence Barclay 
	William A. Harper 
	( rescinded as to 
	Lock 39 on May 4, 1826) 
	Alexander McFarlan and William Van Slyke 
	George S. Rathbun and John Milliman 
	Residence 
	Holley, New York 
	State of New York 
	Rochester, New York 
	? 
	State of New York 
	Cleveland, Ohio 
	Boston, · Portage 
	? 
	Harpersfield, Ohio 
	State of New York 
	? 
	"Ohio Canal Ledger, A. Kelley's Register, 11 [1825-1827], Series "Contracts," Records of the Board of Public Works of Ohio, Series Historical Society, Columbus. 
	I 
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	APPENDIX G 
	el 
	-~ ~:.~ . ~ :r.ORM ~F "AN AGREEMENT. \.., r -' . ~ ARTic°LE.§~QF-~AN'. ~9:R~EM~N.1',:m~de and conclude/this~ dar, -of--in the yea"".r--::::=.. l>t!tween -· of the one pa.rt, ~11d the canal _rnmmi&-i ,ioners ~f the state ol Oh_io, for and O!l behalf o_f the smd state, of the oth~ti p~r~ whereby it is coveri~nted and agreed as follows, to wit: the said 'part~ of the first part contract and agree to construct, in a good, su_!:_istantial, arl41'. 
	I 

	I 
	workmaulike maunn, ttll that pai:t of·thc lir,e of tlic Ohio canal, wl'iirh is io.!; eluded in seciion --re.lt!rem.:e ~~fo_g herein had to th~-location a11d map.of the said line made ~:Y -· -· engi1,~r-·_1;1greeablJ to·tbe f()llowin'g plan, that.~1 to eay:,, First, in ~!' pl~ces wn:er~_ t}le ,_,atural ~urf~re '.of tl'.e earth is aho,!.e: the bottom of the canal and whae_t~e line r1·qu1res exravation, all the treflll 5aplin~ bushes, ~lumps and roots)l~ll be grubht'd ~nrl dug up'at least ·,u(r.; fed •v1de; th
	I 
	I 
	hcii;:.ht 

	s:al imrf;\ce or the earth, and shall abo, togethn with all lo!!s, lmt~h anti wood ef ev~r) ki1·rl, I,,· rl!mo,·cd entirPl_r from ~aid·~pa~·f>. A11d the tref'~, ~_aplirgs, and hushes ~ -all also be rut dow11 twenty f,•ct wide on earh srd(• uf ~aid ,pace 
	I 
	so a11 lo he dc:1n·d, and also all trees whir.h in Jailing would he liahle to bre1tk ur i.,jure the hank~ of the _cana_l. A~d no part of the trre~, ,a[)­lui;,, ,r·,,,1 .. ; ,1.n~-, w • d'. 1r r·1~1>!s? o· a~y kind. shall he fel1Prl. h11.-i or ile­p; .. ,,cd 0 ,, cibcr ol the ~ed1011s arlJ01111n!! tin,: rontrart. Second: The c11nal 
	I 
	and ha,,k, ~hall he so cuntructed ai,d f.1rm1•d. bJ· ex, ,wation or embankment, as e.irh••r or hoth may be neces~ary. iu ord•·r to hring the same to t .. e prop.-r lrf•·I, -is des,g•,ated-hv the engineers or dther of them in the employ of ~a,d eommissiunrrs, so that the water may in all places be at lea5t fort~ feet wide 
	.. 
	1 ,c nu1al at the :;urf:.tre, tw0 nty :,JX feet wide at the hottnm, anct four li·et d,..,•p: cc1ch •.Jf the ha11ks shall be at least two feet, pcrp<'ndirular me.isnre• m··•H, 11hove the top watrr lhe: and i;uth a slope shal_l he preEerved 011 the in,;f'f ~1de of ~he banks, huth ah,,ve anj below the top water line, tl,at every 
	in 1

	I 
	fool i11 ~airi hanks ~hall gi\·e a tioriz,,nt,l ha~e of 011e loot nhe i•,chi>!I: th.: towi::g path. which shall be made 011 :mrh side ,)f the canal a, ,. .. j,I <:ommi-si,:men: tlr either of thrm, or any e11gineer in thf'ir emplo) may 
	perpl'ndjc11l.ir ri;.e 

	I 
	direr~ ~hall he at least ten feet wirlP at its ~urtarc, and not more than five feet io an} place a hove the top water line; :rnd whenever a dilference in the eJ,·v·,lio,, of rhe towing path s:,all orcur, thP a~rent or tiescent shall' n -t ba greuter t:ian 011e foot sis£-or fall in ariy sixt} six let-t in lt"1,gth. and sh111l be 
	I 
	Jtradu,,1: t!,e towing pat•1 shall he smooth and evf'n, shall l:oc· composed of the bf',t material~ which drn adi'()i•,in!/. excavation will fur1,ish, and !>hall hf' so c,~riftru~ted ,hat the !!ide nex. the canal will he six inche~ higher than the op­po•ate ':'Ide, at the ~urface, with an uniform an-i regular slope, so th:it th•· wa. 
	I 
	tt-r·may run •>ff from ;;aid p;,lh: in i1ll ra;;es whP.re :ht> matenals excavated ah_all r.iise a spoil "bank imm dia:tely hack of the towin!!: path a hove its t·xle­riar 1,unare, -.Ju~, es or. passdges for the water shall either bt> left or cut through ID_id topoil b:mk as freque11tly Ill! one in f'H!f) five rhain,, 60 that the water­
	I 
	may readily drai1, olf from the towirig path in _an oppo~i,e dirr.rtion from the eanaJ: -the-bank opposite rhe t..,wi: g path shall i11 no pla,·e be lei:s thar1 five "feel ·wide· at the 1mrface; ,-hall he smooth and even; and 11either of said ba,,ks shall tiuYe a slope of lt!~.er ba~e in proportion to its·hcight on the onler than 
	I 
	011 the inner 11ide, ei:cept where there is a redundance of '!luff 111creasing the Width of the ha11k heyond the requi~ition aforesaid: all loose an,I porou~ ma­teria_l!l;and those_ ~hich are perishahle or permeable to water shall ou·opy the ou~~r extrem1tl~s of the bank~, a11d for the distance of at least ten feet, i;neasured outwardly from extremifr of the top water line on t>ach side~ the 
	.. 
	I 
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	le 
	banks shall be composed, both al>ove and helow the top water line, of the JJ10:!!l p~re, solid, compact and water tight earth which the adjoining excava· tion cao supplv; an~ no vegetable mould, leaves, r~ll.,_ts, grass. ~eeds, her­l>Rge, Jogs, 11ticks,_bru~h, or any other substance ofa porous or perishable n11• ture, shall be left, laid or in anv way admitted into the said ~pare of ten feet )Mt described/: Third: In all .ca~es of embankmrnt, and where the bottom 
	I 

	lloe of canal is .ihove the natural surface of the earth.· all the trees, bu!'hes;· · saplings and Ft11mp~, c,n the space to be ocrupird by the canal and _it11 he~ke, :shall be cut clorn to the ground. :ind, together with all logs, bruPh and wood oCevery description, shall be r~moved from a space ofat least .~o•·ty,five foet wide on each ,;idc of the centre of the canal; and from a strip fifteen feet wide undt:r each bank to be so situated that the inner side of said strip shall ~·perpendicularly u11d,•r th
	I 
	I 
	I 
	VE'get-.bl
	I 

	founrl and npcf. in a g·'\Cld, sul>sta11tii1l 11nd workmanlike manner, lock ·num-i l,,.r -a!I de~ignated on the surv ... yi:, plan!I, and profiles of ---enl?ineer, iD the following mann~r. viz: The lock shall be so con~t ructed that the chamher will he ~O feet in length and 15 iri breadth in the clear. The wall1 
	I 

	oflh1· l,1ck shall be of solid ma!lonrv laid in watercen•enl, and wdl grouted witb water cement as frequrntly as o~ce in ever_v two feet, a!I the walls pro~reu'. in height from the bottom. The w11lls shall be five feet in thic.kness al the, bottom of tht· loc-k, and four feet at the top water line of the upper nrnalJ. 
	I 

	with butlresse11 firmly uniteti and con11ected with the main wnll, and r;sing, from the hottom of the lock to the top water line, four feet in ler,!?th earh 1md~ extending b:u·k from the main wall four f1·et. Thf'PP. huttrnFes shall l)f' I~ !IO huilij 
	.. 
	feet .apart, (measuring from centre to r.entre.) Buttresses shall he 

	that 20 feet in length of the walls oppo~ile the upper 2ate~. iind 17 (,-rt in\ length oppo!lite the lower lock gates .shall he 9 feet thick :it I ot1om ai:d 8 feetf at the _top water line.· The face of the w11lls ~hall he laid i, courPrP; thef. atone forming each cour1-e to be of uniform thit-knl'i:i: throngh,·,ut the cc,urse,·l 
	I 

	well bedded and the jointll well cnt, i;o ns to make ti~ht jointi: at lf.a!'t Bil[\ inches back frClm the fac.e of the wall. The fare of the· stones shall he ro11,thl .cut.or hammer dresst>d, except the hollow qu ini,. whirh t'hall be cu·, t11rootb1 and true, agreeably to a pattern to be furnished by the enJ?ineer. When .. 
	I 

	the face stone are of coarse sandstone nr freestone, f'ar.h <'OUT~e shall hf' ~ least one foot in thicknes!,. and in all other cai:es not IE'ss than 10 inrhell. Nog; face stone shall have in any place Jess than one foot hrd •. m•o in no case leiia bed than face •.. Binders or hf'aders llhall hf' placed io each conrse. nten~ ing from· the face back through the main wall. FO as not to leave more trui~ ten feet in any place between headena. The headeri: in each succe~siv~1 course ~hall be placed over the spac·
	I 
	I 

	.beneath; and the face stones shall not he more 0-,an half an inch thinner 'oi~ the .back than on the face: culverts. to he formed with stone rut to the pro.f per pattern, shall ht: coni:truded in the walls to pass the water from the) upper canal into the chamber of the lock. with proper gates, all to bei· 
	I 

	such form and dimensions as the engineer havinj!" charJ!e of the "·ork ma direct. _The. walls shall be <'Overed with a cope inf? of firm,· solid stone, not le!!s than three feet in width, well cut.jointed and bedded, and those ri the ~tes serureJy cramped together with iron rrnmv,. The lock gal· 
	I 

	paddle gates, and mitre 11ille ehall al110 be formed and made af!rE'f'ably tot~ .• 
	.. 
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	I 
	el 
	plan to be furnished by D11vid S. Bates·, Fsq. or other enJ?;inee-r in the empleJL of the commissioners; and all the gate~ shall be formed of snrh matC'rials .. flt .such eni.cineer may direct. . The foundation of the Jock. u11les~ H .!-moolh aiid] 
	I 
	firm .rock foundntion can be obtained, shall he corJ1posed of Folid white·~~ timber, hewed square, and one foot in thicknesi;, to be laid horizontalh acririll the foundation, leve.1 and even, as near· together ati such engineer maj· dire,:. and well puddlr.d between the timbers, and rov~red with tfuee iuch whi 
	I 
	oak or pine plank. tree from knob, rots or shakes, well jointed and 6,i:iil tru~nded _or s~ihd to the timher beneath; a flooring compo~ed of two i'!.,~ white-oak or pme plank, free from rots, knots or FhakeP, well Jointed and .8~ curdy Fpiked with spikes ten inches in length, shall be laid throug.~0111 1b.~ 
	I 
	whole. t:hamber of the lock. W~e~ever the reFid;nt engineer . o~ other. en~ ~eer rn t~e employ of the comm1ss10otm, may direct, piles; o( ~uch dim~~ a1on11 and rn such numbers and places as the said engineer may direct, &ha~­be driven into the lock pit, in order to form a firm aud secure foundatfo'­
	I 
	for the lo~k., One or more rows of Pheet piling,as the principal cngi_neer;~ othe~ engmeer in the emplo)'. of the .. said comn,issioners, may ·direct,. to_,.~ formed of good, sound white oak. well jointed, and of such length en~ineer may direct, shall be driven into the (!round acrr.;s the '"undation;" 
	as:_suc.lC] 

	I 
	of the 1<Y'k,; nnd the b"lnk at the breaFt and sides of the l<'rk ~hall be v; .. 11 
	pu f.11 .. d wilti ,:;nod, solid·,. water tight material!, iigreeably lo the directions 
	of i,uct, cn~1rwL·r. _. .. 
	I 
	i• 1--iirf part -of the fir~t o:1rt fiirther rovcn--rnt anrf acrrr !o erect ani 'tuil.:f. in a !?;Ood, sub,t11:1tial a'lci wnrl<m:rnlike ma:,ner, a culvert or cul­Yert. in ·such phce or plar:e~, '"'rl nf ~,1,.h fnrm, <lirnensious and pla11. a~ the to,a flU§if'lncrs or eithP.r of thrrn~ the. resident ,•ngineer, or a•,y ot er t"·•gi­
	A,J 
	, .. 

	I 
	~, in the em!llov of said commi~sioners. ffi'l" direct, which Fhilll in all rnsP.11 be ltoilt of ~ood ~uhstantial stone, laid in water re.mcnt, and made trnc fmd en,,nlh, on the 01Jter as wnll a~ in the. inner side. :.\nd the said parl -of the riMt part farther :u;~rc to ronstrurt. a mole o~ pier of ~ur:h hrc11dth ·.1~d 
	.. 
	hei::,t rt.s Rllid com,nis~ioners or t!1e engineer having !'11pn1:•l,..ndr1c:e of he w •rk 11ndcr them may ,lirect. alnn~ thP. wa~h or slate ha11kF on i;a1d ser.t,,,.,. S·,i,t 'JlOlt: '.!h'III he forrnP.d of.go . ..,d, ,;olid, dnrahle timlwr, of \Vhich that form­in~ the ~icies or the mole shall he wdl 'lcwed, and shall he. at least twelve 
	1
	I 

	I 
	incite, MJU"re and 'l.t least '25 fert in length; the !'idPs shall be laid perµen­dlc11larlv 11nd ~curP.IV conner.ted togethn with tiP.5 nol le~~ than IO inciea ta di11meter, clou of hark. which i,h:lll he l<'t into the side 1 imhers with 11 dove itul Md ,cp1ue shoulder at each end well fitted to ~aid limflers so as to pre­
	1

	I 
	Y~nt their m'>vhg or sli<lin~ u:>on each other. Each tie ~hall he let into the tim\,en, on which it res•s, half the of lhP dove t:iil at the end. and the other half sh'tll be Jet into t'1e side timh<'r r,ext above. so that tl,e side lim· 1,e,:. will meet 11:id forrn "tight joint, an<I the en,-!!' of the ties sh:ill he cut off lnl'>oth and even with the out F.ide of the mole. The crih, ~o form..,,! ~hall he 61led_ •ith 'slate, soap stone. or other Plone or granl, and a bank shall he fnrmed on the 1nner side,
	thiclrnr.ss 
	I 

	I 
	·ani1*1!' with the hank of thP ·canal.--All of which !'hall he done agreeably to -~ ,ttre«Uon, ,,f the eninneer havmg chnrt?;e of the work. · . :.,r. : ~ · !of1.:Ancl It 11 mutu"l!f R~reed th1t.t the i;"id work!!, <I urine their progress, ~hall N carefallv exiimined and inspected, hy the· r.ommi5i;ioners and the eneir.eer1 
	I 
	ID their employ, or either of thrm; · and to prevent all disputes and misunder· 1b1ndini,1, it is that --· -or some other competent Pngineer. to he ,elected by said commi~sioner~ or one of them. shall he the in~pcrtor of ,;aid worb, and c;hall estim11te the numl-ier of cu hie vard11 ot ~xravation and em­
	1t.grP.ed 

	I 
	tiankment of ea_ch of the variou~ de~criptioni: he.rP-in specified, the numher of 
	~he1 · of ma~on work in said lock and the nnmher of pilt .. s. if an_v, m rhc 
	loand11tion thereof, the numhn of perches of mason work and sq,,are feel of 
	1lm~r in any rulvert or culverts to he ererted under this aureement. and 
	hh, estin111te shall bf' fiMI and roncl11sive between the parties t~ tbis contract. 
	-1 
	And the said part -of th·e first part further agree that duri11~ the progr~ss 
	I 
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	o(tfae work he will from time to such ,teviationB ~rom te present canal line or level. and to such alter;ition in t· e form, elope and. • 
	time conform.to 
	I 

	IDf'!n,ions of tbe banks, towing path, herm~ extent and. m_:1nner of grubb111~ an,I cle.,ririg,. or an.r. other of the works. as ~he comm1s~~o~ers or ei. her fh~ or :mv engineer in their employ, shall d_irer.t. A~d it ts further agreed that if, in the opinion of the in~pcctor aforcm1d. the said part -of t~e 61:9t 
	I 
	0 

	'nart 11hall refu9e or unrea~onahlv neglect to prosecute the work spectfied m 
	r.·-. . · h f d te m·1ning that he 11111, 
	this contract, soch rnspertor shall have t e power o e r . 
	· · t· h II erate the comm1s
	· · t· h II erate the comm1s
	I 
	exon 
	-

	abnndoned the contrar.t, and such ,letennina ion s a 

	aioners from even obligation impo;;ed upon them hy this contrac~, i1nd they 
	ID"1': immediately thereafter proceed to di~pnse of th.e said section m the !l:nme m.uner as if this con£ract had nel"er .existed:. and 1t 18 furthe~ .igreed, th~t whenever this contract. in the opinio!l of the inspect.>r afore5aid. s~:ill hale l,een· Completelv performPd in every respect, On the part of the 8llld lf'l\ft ~ 
	I 

	' "f b · ·t· derbu 
	"c>t the fir.t part, the s:iid iospcctor shall ccrb y t. e same lD wri 1_ng 11n hand, loget_~cr with hi! cs!imate of the Rtnoum of the. variou!I kinda or work herein sp,·c1twd. whu·~ shall have been dQne unde~ this rontriidr and ther~:. 
	I 

	upon the saiii _comm1~s!oiwrs ~~·reh., coven~! anc.. agree to. p:n, within teD 4au ,1fter 11nftcf' of ~aid cert1tlcatP. and n:1tn1,,te~. to lhf' Fa1d part ~or the .fir~t p,trt, the ~um whir.h, a•·cor<ling to lhiQ contract, i:hall h,· due, agreeahl7 to said t'~tim;ites of the engineer. at th~ tollnwir,g rares or prices, to wit.: 
	I 

	For thr grnhhing -for deari11g and rP.m,,ving the vegd.ihle ~ubstanrei,· :igre•·Rbly to tl1e term~ of thit1 contract, ---, for earth PJ:cavatio1,, e-tima­ted all f'arth neccf:-ad.r <'XC..tvatt·d hetweeo and under the b,11.ks. inr ludi, g loose pieces of rork, or Ftout>P, of lcsF than 011e fourth of a I ubic } ard carh,. 
	I 

	(wl,il:h 11re to h.e ei:tim11;f'd ''.s earth exc_avatio•·.) --. ce~ts pn, uhir rnrd:-·. for the t-J:c.,vahon ol all s:•l1d rork wl11ch roaJ ocrnr m th,~ r.ontrac:t, ---." · cent~ per c:uhic ,·ard: fur exc,,vatitm ~f loo~t> or dt>lached piP1·es of r ,t"k or. 
	f' 

	·al<J•1f'F, (tho~e 011ly to be cFtim"ted ul:der tl,j~ it..·m which are ,,ver or,e fourth: of a r.utJic rnrd each,) 11t the ralP <>f --cents per rul•ir yard; for r.11cb: cuhic yard of emha11km1!nl neres:-arily made. (lo 1,1" mearnrt-rf i1, the ha,-k,)i --cenH: that where at!\" emha11kment is or ,·an ·t,e fl'rmt:-d ia whole or in part fr,,m rarth ·nccr.s,mril\· l'lt :iva•t,d in the· CPnsfruction of; 
	I 
	providt.od! 

	the "djnini1,g parts of the rana), nothing !IIJHJI be for !'U<:h ernr.an~·· m«·nt. or i;nr:h' part thereof H!I iF, or can he so formed, u11lesF :fht-_f'arth to (orrri t-,e same lih ,It be" nere~sarily r moved ovr.r one h1111dre.d feet:. for e~ch percfi ·nfma~n w11rk (of 16} cubir f·~et) laid into the lock, agreeHl-il) t.: the pliin fnrni"hed. or tire dirP..-tio11 of the commis;:ioners or t:ilhr-r of tt -em, the l'f';,id ·ni enginePr, or othfr t-ngineer-in the emplov of !'oiicJ <'<-mmis,-io1·rri.: if>.. be m
	:illowt.od 
	I 
	I 
	I 

	'.. . . . ( engineers as aforess>id, (except sheet pning) -~ : for each. p~r«h (of 6J~ cabic feet) of mason work, in any colvert .--ir culvert!' to he er~J;ted under thiii 
	. 
	I 

	agreem,•nt~· ---and· whenever the grubbing,· cl<?/Uirg, ex~vat.ion of any1 of tlie different kind~ herein ~p<'rified, emba1,kment, or ariy other work to~ done· unde~ t~is contr:ict, shall be increa~ed or dimini~hrd by coJ)forming ~: any alteration of th(-hne, level or plan of the work nov.· made, agreeably t~ 
	I 

	the direction of the commissioners or eirlier of them, or any engineer in thei~ employ, as he:rein before ag. eed, such incre1t!'e or diminution of any or nil! the kinda of work herein specihed, shall he etitimaled by said inspector :ig~ ahly· to the foregoing rules, and the sum to be paid to the contractor, shall. · . iacre1111ed or diminished accordill!,t1v, agreeably to·the rates Rod prices be · 
	.. 

	I 
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	I 
	el 
	b1 fore !!pPrifif'di: pr1,vidcd9 how~ver9 -and it 1s hereby expres~ly covenantcif ·and agreed, on the part of the said part -of the first !•art, th11t thi.JH®at 
	I 
	tract ri1,~n be folly performPd a11d completed on -part by the -day of~ · Xt fo further understood that all payments made by the comm1ssione~1 unde·r this contaart, are io be bv draft or r-ht:ck on --or other bank· or: ~gent of the commi~sioner@ of . the ram1J fund, whereor with whom, de.: 
	9 

	I 
	posites of money may from time to time be made for the constructi~n of the' 
	:.~~·:.: .. : .. : : \·· /i/ :,;.::::"·:-: ~\~1:·~~-. :_ :··.: · ·· ': · ;.!.:;:t~I/.:;i~ 
	. Jn testimony whereof'. we, have hereto set our hands, the 'da\'. and Jeai. I 
	,,_. . . 6 bo . . . -. . . ~ • . ~ 
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	December 10, 1825, Kilbourn, Public Documents, pp. 212-216. 
	"Fourth Annual Report of the Canal Commissioners, 
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	1'1!1·~ l11r prOLt'ction of banks : J,?'25: piles ,:1."> u~-lvv I'' pile when driven · 4 7.1 00 P,1_,·~ in:lock-pil• : ·· : I ~,05~ do.: , ,Ill· <lo. <lo,.:· \ a:,n vn D •n:i a11d ,vnstt' 1veir . .. J:, 2£10 110 l\li~1·tl11111eous items, not included under the -~~~r~ h~~ds, ' ' . ; fwm·cate :,mount 2;540 ,U 
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	'fo Ii,,. :,hnvr Phou Id hr ndd1•d the ~xprnse of building fiftef'n:rn:ul .,ri,li.?I'!! ov11r tht' · ran;,1. · 110! ~·rt rnntraclcd, 1mdt ..... 11t>l ancludcd tu_llle above abstract, aL an average c:oat ot $,180,ou, iodudiu, emucUJ!uueul 1ur aliuLmc11L11, · . · ·S tl, 00 oo 
	7

	~
	-

	~ · ,,3titt,uJ~ •. if 
	)> "'O "'O 
	m 
	z 
	0 
	X 
	:r 
	I 
	el 
	A\'"~raec cost per mile, incluJinl!' lo~k& 
	$ ,O.!l71 19 

	I 
	.A\'"•·rag~ _coEt ptr mile, ezdu~1ve ol lork! 
	,!.1'51 44 

	Thr· c~ti~atrd rn~t of tht> line ·from the old Port;ige Britie:r to L,1kc Eri1•, ngrt>eahl_\ to the estimates tuhmiflrd ro the 1;1-! Ge11rral A~~emhl~-, 
	T" "''iich add t~·n p<'r «·ent. tn n•vt-r expen~e11 or su­P"'riote11dencies and contingencies, agreeably to liut winter's report,· 
	Total amount of cost, agreeably to the oricinal estimates, . . 
	From wh1c:h dedur.t the c~timated expen,e, per ori• (!i11:,I estimate, oJ line betwet>£J the above poi,,ts nol under roulrart 
	.A.Isl) tPn per cent. on the amount to cover contin-. cie-.,,V('..: 
	• Total amount to be deducted for line not under contract . : · · 
	Cost of line now under contract, Rgrtenhly to the es­tim.,tt>s .;ubmi11,-J to th•·· 1 .. s1 Ge11eral _.\s!'t·mhh·, 
	l:~1iin"R1ed coH of line now undrr contract, a~re,:;,bly_ to late s11rv1::n, at 1·011tract priles." includ1 .. g esti• ,111atc fnr ru,,'1 hridges · . _-·. 
	Sa,ii..; le tbe lil-'lO Crum tbs eri,ioal •sh.mates 
	. . , .. . 
	"Fourth Annual Report of the Canal Commissioners, 11 Kilbourn, Public Documents, pp. 204-205. 
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	APPENDIX I I 
	le 

	1.ECAPfTm .... A Tl ON .-shnri,ig the n~!!rel!ate nmouut of rnch of th"i tiarimu kinds of m,rk pn/ormrrl 011 :3:3 mde.s !>:, Tf; rh ;,,.,, of mnul line, unrlt, cunlract, nflf'lh 1,f Port,'¥" 11um-ni1, prP.viowi t·i .. .'\~ • .!U. 1 ·:1·]!>. · : . 
	-

	....... ---.. ......... ,~ ... -... ... -... --.,._....~~· 
	I 
	· .. 
	' .. 

	Kiniis of work performea. • · -~ · Amount done. 
	----------. -----
	Pruhhin~ 11nd clcari11g 1.n17 T",,.0.6 c-l1ai11~ ~-tm. J7 TH eta.:' ~rtJl eJ:('.HValion, in ca111tl, 13· .313 l'llliic· yards ... 1 
	I 

	Ditto, in lock pats,,:·; .i 28, 40 dirto j. 
	f} ~ · · "·· · Total ~mount of earth excavation 164,453 cubic yardal 
	.... . ' ' ------. :" . 

	aock eJ:rffVation, ill Callal . • 70 t·Ubic-\':trd& • . • I .,( lJ1llo in lock pits . 640 dilto . :J 
	I 

	. '·It 
	Total amou:it of r~rk ~XC'a~ati,,n 710 ditt!i 
	I 
	I 
	V 

	Total ~mnunt of t'XCavation · l u!>1 I ti3 yard,;, '2m~Rnkment · 44,760 cubic y:uds . -i ~--Pitto, stone.and gral'el in crib work 3:13 . . .,; 
	.... ~ ..... ··: ,·; . ·.. . ', ...... :: -;:··:: :::~~'"":·: -.,, ... •. . .~ Total amour~t of_emhankmcut; .. ; ... :.:: .>" .. 45,1!>3 yards.; Lorlcs comm~nced, thrt~e; Fl~ne.wi:irk.laid 10 d1tlo 1,744 perches , · ·. ~l Foundation~ u( locks laid. thrr·e; walls not commenced , ·,I, -~~Ce &!On~for Jock~, CUt R~d delivered 17 ,J02 feet . '! · .... LJ ft 
	I 
	I 

	~'-· l>_1tto,_~ul and not del1vued 1,334 do. · :J.: · 
	y'.) Total amount cut.and not laid--. \'a~~~Ei if~ei .. Ditto quarried :ind delinred, not cut 5, · 40 feet .: Ditto, dilto, not dcliverc,1, not cut 22,678 fLet & 
	::~ 
	Total nm!>nnt quarried and not cut ,7,318 feet·~· Total amount of face stone quarried, not laid --46,:?!>4 
	I 

	-$to:i:3e for backing lork walls and for aqueducts delivered · · '. ·:. Ditto, quarried and not delivered . -_: 
	Total nmount of ditto, quarried and not laid 
	I 

	Timber procured and laid into criha 5,540 Itel Ditto, hewed for crihs R11d cuh·erts 22.~00 feet Ditto, ditto, for lock fou11dations 37,400 feet 
	I 

	Total amount of timber not laid . 
	Total amount of timber prepared 6!>,840 
	i ·. .. 

	';.;· 
	---
	I 
	-

	Piles for lock foundation~. delivered 600 Castings for l•Jr.k , delivt:red · ._ , b to1111 a11d 7 50 pounda Cteario;. for baaou ~8 acre• ·. · 
	I 
	-

	I 
	"Fourth Annual Report of the Canal Commissioners, 11 December 10, 1825, Kilbourn, Public Documents, p. 206. 
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	APPENDIX J 
	el 
	"Specification for the construction of the Aqueduct on Section No. 52-­
	I 
	Masonry. 2 abutments each 30 feet long at bottom of canal & six feet wide with a batter of 3/4 of an inch per foot rise from the foundation on the sides & ends-
	-

	I 
	I. Pier 30 feet long at bottom of canal & six feet wide with a batter of 3/4 inch per foot rise from the foundation 
	I 
	which must be excavated at least 6 inches in the rock at 
	the bottom of the River. The distance between the pier & 
	either abutment at bottom of canal will be 40 feet-
	-

	I 
	2. Wing walls to be connected with the north abutment to describe each 1/4 of a circle 5 feet wide on top at the abutment 3 feet at the ends & 40 feet wide. To rise 5-1/2 
	I 
	feet above bottom of canal with a batter of 3/4 inch per foot from the foundation. All the above work to consist of stone of suitable size laid in lime mortar & that part of the abut-ments & pier below high water line in the River to be 
	I 
	laid in water cement & well grouted all joints on the surface must be pointed with lime mortar & the ends & corners of the abutments & pier & the face of the wing walls rough hewn or hammer dressed. 
	Trunk of wood, to consist of 
	•• 
	•• 
	I 

	8 string pieces, 12 by 16 inches, 48 feet long between two of which on each side are to be secured the foot of the Posts 
	I 
	14 string pieces, 10 by 16 inches, 48 feet long 
	I 
	60 posts, 8 by 16 inches, 5 feet long--the foot of each post to be inserted between the two outer string pieces on each side & firmly trenailed through 
	I 
	44 braces, 10 by 12 inches, 11 feet long 
	4 caps, 8 by 16 inches, 48 feet long in which the tops of 
	I 
	the posts are to be firmly secured by mortise & tenon 
	4 balance timbers on pier, 12 by 12, 30 feet long [and] 7 
	I 
	balance timbers on pier, 10 by 12, 30 feet long--on these the string pieces will rest & be secured & connected with them by bolts or piers 
	I 
	5 levelling pieces, 8 by 10 inches, 20 feet long to be placed lengthwise on the abutments & piers for the balance timbers & ends of string pieces to rest on 
	2300 feet white oak or pine plank, 2 inches thick 
	•• 
	•• 
	I 
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	--Towing Path Bridge-
	le 
	-

	6 string pieces, 10 by 12 inches, 48 feet long 21 posts for railing six by four inches, 4 feet long--Railing 6 by 4 inches, 96 feet long--1000 feet, 2 inch white oak plank. 
	I 

	The timber for the trunk of the aqueduct is to be the best white oak well hewed & counter hewed. The posts caps, the outside string pieces, 
	I 

	balance timbers and braces, & the outside string piece & posts & Railing for the Towing path Bridge must be planed, sawed, or so counter hewed as to efface all hacks & score marks--Tha plank for the trunk of the 
	I 

	aqueduct, white oak or pine free from knots, shakes, rots & wane, well jointed & secured to the string pieces and posts by sufficient wooden pins. The plank for the towing path bridge good white oak well laid & pinned. 
	I 

	Articles of Agreement between John Johnson and John Flinn and the Board of Canal Commissioners, July 13, 1825, Contracts, Records of the 
	I 
	11 
	11 

	Board of Public Works of Ohio, Series 1231, Ohio Historical Society, Columbus. 
	I 
	SPECIFICATION FOR THE TINKERS CREEK AQUEDUCT 
	I 

	To found and erect a good substantial aqueduct over Tinkers Creek on said Section No. 84 the abutments & pier of which shall be built of good substantial stone properly laid and cemented with water cement, with a wood trunk, & a foundation of good sound durable square timber under the whole. The abutments, pier, trunk, sheetpiling and all other things 
	le 
	I 

	pertaining thereto shall be built on such place and of such shape, size, & dimensions as may be directed by the Acting Commissioner or any Engineer in the employ of the board having charge of said work. 
	I 

	Articles of Agreement between Leander Ransom and John Flinn and the Board of Canal Commissioners, September 17, 1825, "Contracts," 
	I 

	Records of the Board of Public Works of Ohio, Series 1231, Ohio Historical Society, Columbus. 
	I 
	I 
	I 
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	I 
	el 
	APPENDIX K 
	CONTRACTS FOR DELIVERY OF STONE TO SECURE CANAL EMBANKMENTS 
	I 
	Amount of 
	I 
	Date Contractor Location Stone 
	March 13, 1827 Johnson Patrick and Sections Nos. 7 4-75 100 perches Henry L. Bangs each section 
	I 
	April 2, 1827 Johnson Patrick and Section No. 88 300 perches Henry L. Bangs 
	I 
	May 5, 1827 Calvin Barns and Sections Nos. 78-80 150 perches Samuel Stewart on Section No. 
	I 
	78 and 500 perches on Sections Nos. 79-80 
	I 
	July 10, 1827 Mason T. Newell Sections Nos. 71 and 76 150 perches on Section No. 
	I 
	71 and 100 perches on A Section No. 
	Jl9'1 
	August 10, 1827 William A. Brower Tinkers Creek Aqueduct 600 perches 
	November 28, 1827 Calvin Barnes and Section No. 80 and 82 300 perches 
	I 
	and 1,000 perches respectively 
	I I I I 
	"Contracts," Records of the Board of Public Works of Ohio, Series 1231, Ohio Historical Society, Columbus. 
	I 
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	APPENDIX L 
	-
	. ,n "' ll .. 'I, .,, ' .E' s or· .. TOLL.··· ,. . ..... . . . . 
	: , .•. ~.)'l/1o') 11·1~·~ m-~ HAT · ,· . · ,1::-:•,' .Hl ••' :. r::. ,; · ;\ T A·t fmt;mlg~or the' B6ard of Caiial_' Co~m\ssio'ii~'rs; .~t Coium_hui,. ~3'1' 
	1 

	FehruA . '183(n ~-·1:111 ._,,, .1:I Iv ·_.I •. .i·' ,.,~ \ ...... · ':' .. ::•·., . •. , .. ·. ·:., 
	".o;./JJt1,:, That Uie roilowing' rates oc'toll. sliall :t,e charged and collecte~ Otl ttie Qhlo 'and. ·Miarrii Canals, from arid after the first day of March, 1830: 
	... "lJ·,·,J!:> I tk>,'-:. !~, ··.10:.):n:.r !~J ... I, ·l,,, ... ~ ,~-• ·~. \ ,,· .. u,•a,',i·~·-~. ! ....... : ' :, ',. •• r,t,·n I h;l~ ,hn'I•; , . .-.. {t 1o ,,,,,11 ··.f,;r,; ,:!1,, . ''.5-~ ,!tr,:• ~,·.;-.1 ,.;., ·; C. M •. i 
	o:n ~u kind11 ~' mei:~~d\ze,, except as hereinafter stated, for the j ~/• · ! · :; 
	I 
	. ~ fi~t t qo Jllile~. _o,r, ~ny le~~r. distance, per ton per ~ile, . : . 1, .; ; ;;, : 1-• · 4 O,~; Ditto, for each mile, m. addition to 100, per ton per m1le,1, ' .. · ! ,., ,·.-·: ~ , 3 O_tJ O,n. hollow glas,:-wart, window: gla!<B, manufactured tobacco, cast,. .I' r· . ~~~ )ng~ qf ('.yery.,d~.cr1p~ion., cord11ge, nails, dye-~tu.tTs, leather, iron,• ~i'll! ~I\: J~)n. ~~rs,. ~les, burh.locks, w.riting and wrapfing paper,,1 ,'.'!.(l~t.} 
	1 

	, when tr;msported 1n Iota, unac;compame~ by merchand1ze belong•Jtln1ll 't.. _ing tot~~ 4mme owners, f~ the first lOO mik:s, or any lesser dis-.,.; ~;r-: 
	tanr.~ pf.t(O~ per mile, , .:, r ,:, • : ; ..... ,: , , : :-1 l 1' '. • ., .-:,; l·:~s! :.;. , , L , t.·~, i 0. "' Ditto. ~C?T:.~~h mile, in addjtion to 1_00, per ton per mile,[!-,+ ; v.1, .. , l, ~-~ OR 1l~tir, ~)l~.b.~~ns, peas, w_hisk'y, all ~indi; of seeds,. salted andi.11~.,1,_,i! rf~esl1, JlrP,V~O.V:St p<>:C;. an4 pearl ashes, black. saltB, beer, porteri.:•.~\f~2~·':•~er~, • .lal;dt,:,b\l.l~er, cheese, . tallow,. beeswax,. soapt. 'Wool, O.ax,1t'!i~ 'tiemp, ·cotton, leaf tobacro, l11des, skins, rags, p
	1 
	-

	.~ 
	.. -~. :eeng?~ qf,}~XP~ of age.or up:w~~d'1 co.opfaL ware,. carpenters'm~ ·., ·~ _and.J91~rst,y;<>,rk pi:-epa_red fo,:,bu1ldmg, wagons, ploughsand all1<r, .. Jij 
	· ~!~r~r~~!j'!~a.\ +n\P.fom~nte,.and,q11 ·domelic ani~ala · r~ ~.:,;,~.-t -~f ..1.~,,ru~pr; aa, le~r.dlatance,,per,ton pe,: m1le,f!~l~-frl??:;/ .Q1 ,o (pr. ~~~rh~~iµ,o~ -~-J90, i,e~t~ pei: mile;,~i~~~'~ On corn, oats,_rye; barley and buckwheat, wh~ther ground or un-'t~--• ground, and on bran or shorts, per ton per nule, for the first 100 f' · 
	l I 0 Ditto, for each mile, i~ addition to too, per ton per mile, ,-. · ·. . o 7 On all mill stones, tomb. ston~s, and other cut stone, grindstones, pig 
	miles, or any lesser distance, . · 

	metal, gypsum, clay -and hme, for the first 100 miles, or any le~ 
	ser distance, pe_r ton per mile, · . . 1 0 Ditto, for each mile, in addition to I 00, per ton per mile, . · 0 7 On mineral coal, and iron ore, for the first 100 miles, or any lesser 
	distance, per ton per mile, . . 0 5, Ditto, for each mile, in addition to 100, per ton per mile, _ 0 3 On bricks for any distance, per thousand per mile, : .. 
	1 ' 
	On stone for building, and stone for lime, and other rough stone, per perch per mile, . · . . 0 5 On staves and heading, for the first 100 miles, or any lesser distance, per ton per mile, · , • · 0 6 Ditto, for each mile, in addition to 100, per ton per mile, · 0 3 
	On boards, plank, scanlling, and other sawed stuffs, (reduced to inch · board superficial measure,) for the first 100 miles, or any lesser · 
	distance, per 1000 feet per mile, , Ditto, for each mile, in addition to 100, per 1000 feet per mile, On timber squared or round, if transported in boats, for any distance, 
	per 100 cubic feet, per mile, . · · . · . ·. . On ~~~:r~ timber, :hen transported ill~ _rans, per 100 feet, per 
	On r.hingles and laths, per 1000 per mile, . · .. · , •, ... On posts and rails, for fencing, per 1000 per mile. . . . . . On wood for fuel, and tanners' bark, per cord per mile, · . · ·. 
	_ 0n charcoal, hay, straw, and vegetables, for any distance, per toa,·, 
	per mile, · . . . . · . ,,.. · ... -·; ._:! . . . ·\ l 0 On all articles not enumerated, per ton per mile, . .-: · • ;:: -:";:.~ 3 0 On boats used chiefly forfreight, per mile, . · • .. ( .. ; ,.. ,. ~. t 0 On each passenger, conYeyed in Rill tioat, per mile, , ... · · ·.· · •,',. Q f 
	1 

	'fhe to~ shall be computed by the net hundred." .... ~-· .. -: .\. · . · .. 
	"Kilbourn, Public Documents, pp. 402-403. 
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	APPENDIX M 
	el 
	ABSTRACT OF CANAL TRADE IN 1832 
	I 
	lJunag the 1>3st year there amvcd at (;f~avelnnd, by w~y of the can:il, from tho interior, the foUoning articles, op which there has been a sn,·ing in the expense oftroosportation,.and.a consequent increase (!fvalue to the 
	I 
	owner, as her~ stated, to wit~ , · •. _ _ ····· •.• :. :·· · •. · .-.'.::, 288,722 bushels of wheat, and 54,404 barrels of flour,~ • _ : : •' ." , . e_qual, io., ~II to 560,742 bushels of whcat,,on which, .:;,;: :;;·:tL (' '. .•... there has been an average sa,ing o( at least 20 cents·· : ·:.:· · :· ·· · '.. 
	I 
	per bushelv h,·,· ... : .-. .:.;.," ~,-.. / ,r, ,...,-:.r, ,.~ .:-. SU2,14Si40 la,801 barre_I1.~fpork, sav~ng atl~as.t off~ ,26 P.e~ bbt· 1 17,161, 25 3.53,101 bbls. lanJ, do:. do, .. l cent per pound\ 3,581 01 
	666,949 lbs. butter, Ba\"ing or one· cent per pound -8~5-69 49. 
	I 
	2,150 barrels whiskey, do $1 per burrel 2,150 Oi> 85,711 lbs. cheese do 1-2 cent per pound 428 55 
	969 hhds. tcbacco do $1 pcr.hhd. ,. 969 O(l 656,949 feet lumber do S2 per thouf:ind 1,313 89 261,026 lbs. pot and pearl ashes i;a,·ing 1 centrer lb.: 2,610 2G 
	I 
	l\lineral coal (12,900 bushels,) building and rough stone, cord wood, oil, fla.,: eeed, com, oats and other coarse.· grain, and various other articles not enumerated-at. . least . · --•. • -. • .. · ·-· ·.· 10,000 QO, 
	I 
	------, 
	-. 

	Aggregate saving on articles of export nurthwardly by. Ohio canal -• · . -$1[6,871 8S.. During_the same period, there has been transported on the .. : 
	I 
	Ohio canal, from Cleveland to the interior of the state .. · ·,., 2~,939barrelsof Onondaga salt, which (at 5 bushels . .-' :··. · of56 lbs. to the barrel) is equal to 149,697 bushels:-: ·. ·,; · This the farmer and packer of provisions have been · · 
	-, 
	·: · able to purchase at a reduction from former prices of-:-,::,:.:• 1·.'. at least 20 cents· per bushel, and at tho same time,;, ... ·.·~. •. : · have procured·a better article-saving ·. · · ··-· .. 29,939 00 5,2ITT>,535 ll:s. Merchandise,' on which there has been . nn average saving in the cost of transportation, and·i · 
	I 
	consequent:y in the price to the consumer, of at least'. . ·· ,•,. ·,:, · , 
	6 mills per lb. . -· · . • ii . 28,302 67· 7,661 barrels orfisb. saving 1 dollar per bbl.•.· . 7,661 0() l 90,800 lf>s. Gyrsum, . do . 1-2 cent per lb. ·. ,-,. 964 oo 
	I 
	113,954 feet of lumber, do 2 dollars per thou!and·· ' 227 90 On vnrious articles, not enumerated, at least -. · . · · 2,000 OQ On Pork and othei nrticle13 traneported to the Ohio river;, :-, · .. _. , 
	,.; on salt and other articles transporte·d from Portsmoutb· :i•• .• ·: ·~ .. ' • 
	I 
	· to the interior-on salt, mineral coal,1ron ore, and-.·~-.:·:··. ro :. ' ·· variouJ other articles tranported between in interme-__ -i . · ! · ,:•· diaie points, at lees~::.· .. -;·. · :-:· · ,.;: : =_.·, _1.-7"; :: ·-. -· ·. 10,1)00 00' 
	~ggregate ·savin~ .to the, :s1~1e .;;· ·di~;~i~~e~ b~b~~ of .. · ,. ...... , . I 
	'.·: transportation on Ohio caoo.l:: · · · ·.:, . •; > .'"'-.,. $233,966 4' 
	It.~·/).~', ., . 1o •• • • ~ ..... , I -,'(",l :'· •• • ,''• 1~ ~~l.-'\l\1:Ji"J .. ').J;·~4•.iltlt • .. 
	._1•.~ 

	1·• i .dilrere~t· ~ethod .of c~~putnti1m mll ·.give nearlj tbe ~~-~~It.!: · 
	Qr property chargeable ·with totl by ,veight,. there has ar-·. · · :· · ·.:· ''. · · I rived at Cleveland, by wny or tho canal durmg,_tbe past••" ~·l'•t-.. yeaf ,. '1-·~ :·. -· .. , . ~ ''· ·• ', ,_ .·: . · •. ;-,-.•·. . ~1,.13,69~,.69.f 
	· Sent from Cleveland on the canal durmg the same p~·:.,<:·: · , · · , · · · riod. u ..... _. -~ • . ~--: •• • • • .• •· _ -: . • ·, .-. --; :·''. 'do._ 18,7_24,622 
	I 
	-~~ .. , ... _..~~·:··~ :;-,·····: r:··. ~-
	. ··: .... ~; 
	-

	u'~ -: ..... • • _,~::.·• •:' :;:~·-'~--· .. -• 
	. 

	Making an aggregate of property payingtoHby ·weigbt o(ac. ~2,419,211 
	i. ·~_,:. ;,, ; . · ... -~ ~--'··· •-:"'"·" _ _;,· __ _ 
	. .... :,,; .. ~1-..' 

	•• 
	•• 
	I 
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	le 
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	Eleventh Kilbourn, 
	11 

	I 
	,'. · A saving in tran11porta~ion 9f an average of on11_ th~d o( ~'.=;'ff~~,, 
	one eent per pound on this amount of property, ·wdl 11ve .._ : ·1~,l · ~ :-:· · 
	total or . • . • · •. • • • • • 6209,064 ,06 
	Add for property not paying toll by weight, such as lum­ber-shingles-wood, and articles not enumerated, ond for properly tran·sported to and from· the Ohio river, and be­h~een places in the interior of the State, an !ggregate sa-
	· vmg of • • • • • • -• -23,000,00 
	Total saving on Ohio canal $. 
	231,004.05

	Annual Report of the Canal Commissioners, January 22, 1833, Public Documents, pp. 37-40. 
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	APPENDIX N 
	el 
	Hrlles of Tull. 
	\1 a ll\o't'li11~: .. r !Ill' 1: .. :,r.J ,,f l'.a11;d C11111111is~i\l\1l'ro, ll('id Ill ·.,1111111,11s. l•,·1,rnary 21. 1X:13. ii \\'as 1,rd,'red, 
	Thal Ill\ ,·;I('" ;JI li,·lc .. r J11'11Jl\'rl_v transpnrtcd ()1\ thr C:,n.d, I ,.f !his Sl:tlt·. llwrc sli:ill II(' cli:1q~cd and cl1l\crtcd 1hr rate ni t11\I IJt'r<'ill aflix1·d 111 s11rl1 arl i,·lc, (11-wil: 
	1 IIIST .. ·-l'lllll'l·'.llT\' \\'ITII Tlll.l. ACCOHlllNG TO \\'Fl\:111. 
	1·11.\1!111'.ll 

	I 
	1 111 ,·arlt tl11111s;1nd J'llllt1•ls. a11d in tl1c san1c propnrlinn f11r :111,· 1,·,,n ,1r !,.:1'1·:iln w1·igl1l :-· 
	I 
	(I[ l11111r. l,r,·:111 nr nllll'r ar1i,·lr 
	111a1111 fart 111,·,\ f r11111 lln11r. \\'hrat ... ·...... . ....... , .. . I ~I'; I II <:. • • • • . • • • • • • • • • • • • • • • • • • • • • • • 
	I 
	111•;1•.:,,.,,,, '',, •••. , • ·, •. , , , • :. • • 
	\\'l,i•:\u·y. hii:11 win,·,. ~11,l .. 1\,..r s I' i r i l • 111:11111f:irt11r,·d 111 Ilic ll11itcd St alt·, ............... .. 
	I 
	Fl:1'<·'f'r1l ~1111 :di 11thrr kin.\, 11[ .\n111rst ic <l't'd< .. , ...... , ..... , .. 
	'.-,'.:,(l,·rl ;111.J fresh prnvi•i1111s, i11cl11d-Ct•. 1\1 ill• i1w lakr. 1'1sh, nr ,,tltn frr•h i For r:i,h 111ilr 1101 !'ll­\\'al~r r1,h ...................... I 
	I 

	crr,li11R' 100 t11ile~ ... ,, (l l ly<trr• and r\:1111• i11 '1 he •lwll ... . S:ill ... • ........................... I For r~rh mile i11 :11l1litin11 
	1· .. 1 :,11,I Jll'~rl :1>\ir< .. , .. , ..... ,., In 1110 :11111 11nt rfrrr,1
	-

	el 
	,, 
	I 

	1:1:1,·k :111,I \\'hill' ,:di• .. r !yr ..... . ing 200 .............. 0 l~,·t·1 :111d pnrtrr l.:11<1 . Fnr rarh mile in a,hlit inn to 200 ............... \I 
	I I 
	I 
	T:illn"· 
	\ lt''''\\':IX ........... , .. , , , , , , , ·, .. 
	I 
	I 
	I 

	T:1ll11\\' rand I rs ............. . S,,ap ........................... . I! :ir:s ......................... , ... I 
	I 
	1 ••.•...•.•.•••••.•••••••..•• 
	,v .... 
	I 

	If r111p .......................... . 
	I I 
	1'1:i, .................. , .. . lh\\· r11tln11 i11 !,~Ir, ............. .. 
	I I I 
	•• 
	•• 
	I 

	242 
	le 
	I I I I I I I 
	le 
	I I I I I I 
	I 
	., ; \,111,H,:l•tJ , •.• , , , , , , , , , , , , , , • , , 
	,·,,·1,,...: 11,,·, ,11,,i :--ki11~ ................. . 
	Figure
	, ,, "·d ln;,t, ;1111! 11111~. till: protluLl ,,i 11,c L,11i1,·d Stale,; ........... . 
	i' .. r, r,...,i11 ;u1il pitch ............. . , , ,, •;1t·r :-.. ,, ;1 rl· ................... . \ ~.11 1,t·11t,·:··-.. ;111d i11i11l'r'.s ,v,)rk pre· 
	1 ,.11,·,! l,1r h11ildi11g ............. . \\·.,·.,1,1,, l·;.i:, .111d ,,tiler carriages. i'i,,\,,, i1;1rrd\\":'\, ;ind nthcr agri­
	,·11'. '. II, ,I j IL1lph-111t.'lll S , • , , , , , , , , , , 
	i:11;,,. 1. .. ,,:,. thl' prnd11c1 0i the l Ii,.,·,, ~i.ih·,. ;and n1ill :,;tones il,,1111' ,,,,·1·,·,11 .................. . 
	t 'I l di'll 
	.,,. 
	' ll'h<'lh,·r ground 
	I 1,,1, 
	Cts. I For ,·:icli 111ill' 11 .. 1 l'X1 ct·ecli11,:-lll1J n1ilcs ..... 0 
	-

	F,,r t·:ich mile in addition 
	I 

	I 
	( 

	1,1 11111 and 1101 CXCL'C<l
	-

	itt!{ '.:!(JO •••.••••. ' •.•.. 0 
	I 
	For <'a.-11 mile i11 addition tn '.!•lO ............... () 
	i 
	I 

	I 
	I 
	I 
	I 
	i 
	J 
	,,r 11ngro111ul. 
	•'.\ 
	1:1:,'d\111'.II 
	1:1:,'d\111'.II 
	Cts. For rach mile not excccdi11g-100 .......... 0 
	,!1, ,r;,~ ............ . ~ l l I l,11iidin~~:. ·,;1:. ;I~~~ 
	-


	r 
	Fnr each mile i11 addition 
	,11:11:1,·· .... 11,l'' I\..:. , ,r ,; r.1 p i r.i11. 
	I .,1 .. ,·. ,·;,,y. sa1ul and ollwr ,·arlhs. 
	.\: .11111 r ... · 
	\\',,,n) ,,,lll·S ....... , ..... , . , , .. , , l ~ i .1 r,·, )., I ••.•.•.•.•.•..•.•••..•• .' .. Ii;,~·. ,, r,111, :11ul other {,1dcl..r .. .. l.11·111~ lrc,·s, pla11ls or shrubs .... . ·r.11111l'l"1 !\ itark ,, .................. . ~1:i,·,,,, hl'adinl( and hoop-poles .. . 
	to 100 ............... 0 I I I I I 
	I 

	I I 
	J 
	,\!ills. 7~ 
	,') 
	Mill~ 
	.', 
	:-1 
	243 
	t )f \\0 11111\l!, \\ l .qtjllll~~, :111d Jll llll 
	-

	Ill~ 1':l(lt'r 111:11111f;11·1111 l'fi i11 1l1i1._ 
	S1;i1,· 
	l;11rl'ig11 111,lk J,l,,,·i,•; :ttt.J 111iJJ ~l•IIH'S 
	111ad1· t lier,· I 111111 \\'h1•(i..lt1IH'" ;111d ',t"\ l\ll' Slt\lll'i; ••• ,,. •'1 ;1t I wr..; 
	I 

	J~IIHllll"', l1ftt1HII l1,111i\lt-,, :illll \1f1H)ll1 

	l"•ll'II 11,,p ..... 1li,· pr,,11111 ,· ,1f 1\11" S1;1\,· .... i•'t.•l~ ... f,q 1·l,:,i1 lnt!li1111·~. ,,r ,,1l1l'I' 
	l"•ll'II 11,,p ..... 1li,· pr,,11111 ,· ,1f 1\11" S1;1\,· .... i•'t.•l~ ... f,q 1·l,:,i1 lnt!li1111·~. ,,r ,,1l1l'I' 
	I l11ll11w \\'1111d ,, .111· ............. .. \\'i11d11\\' ~J;,l,.., .111.J li11llow ,,·.111•, 111:i1111l;1,·111r,·d 111 tlii._ St:11,·. I 11111 1·;1,1 i11~~._ , , I 1·\ c1 _\' ck,1·ript i, 111 
	c·~rl'pl pi,~ ir,111 :111d "'l'l'ap ir11l\ .. I .i11s,·,·d a11<l r:q .... ,,.,.,1 11il ......... . ,\l:11·l1i1w1 y a11d 1111·,·ha11ic's tcn1ls .. . 
	I ) f l':t II" <'< d 1111) i 11 J.:1 J.-s ...... . :-;11gar i11 l1ti1:,l1ncl, nr liarn·I, .... . T,d,:tl'I'<>. 1111~ 111:11111L,r111r,·d) .... . 
	Figure
	1, ', ,, 1 \1 l ~ i, I j~ 1•-; ••••• , • , , • , , • , • , , • 
	>-. 

	,\,1\ i, ...... ;,.,.M''", Cf11\\' l1;1rs, :IXl.!S 1 ii.t·1· 1r,,11 tools wcighiu).{ 
	.ii,,! ,

	,.,·(·r ;, 11,"'. l'aclt .. , .......... , .. . 1 ~·.1,i 1., ;.i,.::o-, ~lll~cl or hars ....... . 
	Figure

	l ·, •i,,•,I y.,: \1:,. , • , • , , . , ••• , •• , , • , , •• 
	.\:.1,i11l.n·:ur1..·d ll1h;n:t:o . , ......... . 
	11.,·1,·:.:,,1,!1-..,·, i1h.:l11cli11g· dry "'· e:r,,,er1,·s, hard a11d hnl­1 crncl~l·ry anti 
	''· 
	·,," \\.,1,·. l'1111cry 

	~ , I · ', \'. .I l"l' 
	. i••1:,.·.,,,ld ,·ill"lllillfl~ :111tl l1.1g-g:1ge, 
	"' l'I' ;;,, d,.:.. p1..~r t.·;u:h paSsl~11gl'r 
	_1,,,1.._ 1)r upw:ird-;, oi the 
	,,, I~ 

	, .. ,,:::., ;., 111,ich lite b:11.;gagc or 
	j 1,111 'di,· ;,,·!111,g~ .............. . 
	.. 1,1<·r :irl ick~ 11"L herein 
	•t'\' l1ll'11 , . , , .. • , . • • , , , , • • 0, , • , , , 
	'j 

	244 
	Cts. 1:,n 1·ad1 111iil-11nt r~,·,·,·cli11>1, ;,ll , , , (l 1:,.r 1·:1clt lllil,• in aclditio11 '" r,11 ................. 0 
	-

	Ct,: 
	j'o'nr 1•:td1 111iJ.. 11nt Cll· 1:<'1·cli111~ ( Ill) .......• , • h,r 1·:1ch 111il,· i11 addition 111 itlll . . . . . . . • . . . . . . . II 
	Ct•. 
	!i l ra11,po1·11·cl 0111 1111· wh11le li-111,:lh 11f ilH· (Jhi11 Canal [ro111 1111• Oltio l(in·r 111 1.ake 
	1hr11111.d1· 

	l•:ri,·. pl'I' lllllc·. (\ 
	Cts. 11 tr;111<.;111,r11·cl 011 1iw 
	, Hi1,1 ~.";,11;d 111 ;1 dar,·,·
	-

	111111 ir.,111 tl1l' l.;ake, i11r each 1nilc not cxl'<'<'cli11)!; Jth} ....... , , , ~ 
	-

	F .. r l':ich 111ilc in ;Hl\lition '" I !',11 and 11ot cxccc<li11e: ~II\) , • , •••• , • •, •••. 1 
	-

	F,,r l'acli mile in addition :!till ....... ' ...... . 
	t,, 

	I ra11sp,1rtcd ~11 the ;\ l 1:1111i Ca11al, or 011 1 h,· l)hi,, Canal towards 1h,· Lake, for each lllilc 1101 11\'('r JOI) .. , •. 
	If 

	For e:1d1 111ilc in addition t,) l tlli ...••.•••••.••• 
	Cis. l;nr c':tl'h 111ilc not ex­crecli11g t1111 .. , ....•.. 2 For c·a,·h mile in additioit 
	le) l Oi'I ;111<1 not cxcrccl­i11)!; ~tlO ....••......•. For ,,~ch 111ilc in addition 
	11) :?1)(1 
	1 . 
	~lilh 
	~ 
	t-1 tll• 
	1l 
	Mills. 
	.\ I 11is 
	I) 
	5 
	(} 
	r; 
	!j 
	l'. ills. 
	II 
	0 
	el I I I I I I 
	•• 
	•• 
	I 

	I I I I I I 
	•• 
	•• 
	I 

	I 
	~. 1 ... ,11-.\,n1c1.1-:s Cll,\l{GEll \Vl'l'll TULL II\' NUJ\llllm OR .MEASURE. 
	l Cts. 1lills. F11r ,·ach 111ile 1101 ex-
	le 
	I 

	l 111 , .11 i1 J111111 ~u1wr(u.:i;tl feet of ceeding £,1) ........... 1 I) 
	li.1.i1'1,. pi.,1d ... ,. sc;111tli11~ an<l Fnr each mile in aclclitjo11 
	I 

	. :.1.-r ·-,1\\·,·.I 1111111,cr, (r,·duci11g ! 1 tn .',II ................ 0 ,) 
	1,, 11,,i.-h .... r,I 111l'as11rc all such :,, 1, , .,·...-, ,11,· inch in thick11css) .. r Ft1r each mile not ex-
	. ccccl i 11g ;,(J . . . . • . • • . • • 0 2 '" , ,,I; I•"'" ,liingli•s or laths.··· Fnr c:1<'11 mile in addition 
	I 
	1 

	1 
	J to r,11 .......•.•••••.. O 
	..• , .. !"11\\ hricks, fc,r C'ach mile ......... ." ................ !.! () , '" ,·.,,I, J .. 11 I'"'" or rails fnr fc11ci11g, iur each mile ....... •• 0 ( 111 1·,wl1 11111 ,·111,i,· fc1·t n£ ti111l,er. ! Fnr rach milr not cx-
	0 

	I 
	" 

	lH·wl'd .... r,01111,I I ra11sp111 It'd i11 1·r1·di11g r,11 ... , , , .... , 
	1 
	l,11:its . . . . . . . . . . . . . . . . . . . . l•nr ra.-11 111ilt' i11 aclditi1111 to &o ..••.•.• , •...••• 0 [, 011 l':t<'lt c11hir i11 .. 1 11f l1cw,·d 1i111lll'r tra11sp11rtl'cl in rahs, (ro11111l 
	I 

	ti111lll'r i11 1 :dis pr11ltihit.-d) f11r ca<:11 111ilc., ......... , ... , 8 0 For rach mile 1101 ex-creeling 1r, .......... . 0 
	I 

	011 earlt c11rd 11i 11·111111 £111· f11<'I .... 
	Fnr l':u:h 111ilu 'in acl<litio11 
	to 15 ................. 0 On 1·:wh pnch t 11i lti~ rul,ic fret) I For 1•ach 111ilc 1101 ex-· nf r1111~l1 s1 .. 111· for l,11ildi11i.: p11r­J c:r,:cli11g 20 ........... 0 r, p11• ... s, fnr li111,·, nr ntlll'r p11r-' 1:,Jr 1·arh mile i11 atltlitio11 
	.I 

	1•• t'-,;l'~ • • . • •••••••••••• l 211 0 
	to ................ 
	·111 tl<ll· ·CIN IIOATS. 
	I 

	t.l ill~. 
	011 ,·aclt 1111:il 11,,·,I rltil'lly f11r 1111• trn11~porlati11n of [rei!(hls )"'I" 111il,· ................................................ 2 0 011 ,·arlt 111,al 11q·,J .-lti.-fly i"r t1:111~p11rta1i1111· n[ passc111,:crs, 
	le 

	jll'I" 111il1• • , .. , ...• , •...•. , , , , •••••• , ..•• , , • , , , , , , f, 
	111111n II· ··C/N l'1\SS1•:Nc:1-.11s. 
	011 r:n:lt pa~.-,·11,:,·r 11[ I~ )Tars ,,j,I :111,l upwards, per mile ..... , 0 r, 
	I 

	111 asrnl;1i11i11g 1111' a111111111l of lc,II chargeable 011 any nrtidc thl' Wl'igl1t ,,f lite rask, 111,x, l,ag·, rrak, vess<'i or thing in which said arlirk is r1111lai11l'd shall Ill'. added to the weight of such article, and tit .. 1,,1! rltargl'd arr,,rclingly. 
	I 

	If lw11 11r 11111n: arlirh-s cltargcaltlc with di1Tcrc11t · rah•s t\£ loll shall l,l: r1111lai1wd i11 tlw s:1n1e rask, box or thing, the ,vholc shall l1l' rltar;:l·;il,ll· with tilt• l1igl1est rail' l)f toll rhargrable 1111 any 
	I 

	.article su r1111t:1i11eol. 
	lu.r;1st· a11y ar1idc tl1l' l'r11durt of this Stale, or the llnitcd Stall's, sl1all lw ,·li:1rgt·:il,lc wi1l1 a l,1wer ralt· of loll than a similar 
	I 

	arlirle tile i'r"dw1 11f 11Ll1n l·111111trics, lhl' Collecl;,Jr shall charge the rak 11i t"II 11"11irl1 ·w,mld be chargl:ablc on such arlide if of fort'ign pr .. d11,·1. 11nlt-ss .the 111,·1H'r, shipper, or master cif the 
	I 

	boat. shall 1'rt,d11n: satisfart11r_1· cvidl'nCl' lo the Collector that Stll'h art id,· is the prc11h1l'I oi !he State or of the United Statci.. · Attest: Ju11 N A. BRYAN, Clal.· ()/ th«· /J()ard of C(//111! Co111111i.rsio11rrs . 
	I 

	History of the Ohio Canals, pp. 163-167. 
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	I 

	APPENDIX 0 
	el 
	PRINCIPAL COMMODITIES IN OHIO AND ERIE CANAL TRADE 
	AT CLEVELAND: 1832-1860 
	I I I 
	:\rrive,-; .,.j;; :he: Canal. 
	---------· 
	I 

	Year \\"hea: Corn C1::il F101:r I L,rk Salt :'ller:!;:in.J:,e Bu.::h~l, Busr:e,5 Ruc:::;t!L; Ihra:i; , f;~,r~~'; B:irrcls P,Jnn,.:~ --· ---·-----------------·--····-----------------. ---. --i-
	-

	:; ; ~· . I ,, 
	I > ; 
	, 

	'£:: i 
	I 
	18:3:3 ............• ·•·••· •. 1 7-t.'H3 -t!l. J:31 !lS.:;i',2 "2~. :-.~~ 2'3.H7 ~I. ~·.ir). -t-l-4 1834 ..................... 1 333,8138 I ::?,653 95,634 ) 105,3::?6 3:LSS-t 36.8JJ3 1'}. I ::?7 013 18:'l.5 I 387.:!3~ .j:3 .373 .50 .-t ,a 13:!.3l!l 19 .!!J.l -to.111 I 1-t .~:lil. •);l.~ 
	3"-<tJ, ~t)1"1 
	:• 
	I 
	I 

	I 
	i 
	I 

	183/i : :: :: :: :: :::: :::::: ::1 46-t.,56 3!l:!. :!:ql 84.~2-t l 16,.5'N 13.-l'Hj ,. :!'2 .:~34 ! 1:3_:w-1.0..;: 
	18-'l, •....•••..••.......•• 1 5-t!U-tl ! :?~t). :?3-t ' 18.3. 4$-l I ' :?l).'3,691 : t)~. ~l77 ! ~ ... ,;. J.",-! 
	18:38 
	....... 
	······ •....... 
	I 
	1,229.012 
	' 
	107,.514 
	,3.2'.12 
	I 
	2S, .·Hi.j 
	-t::?Jl.j7 
	:3!1. ,·,:;.; 
	t~3.-tC.5 
	1.~ 
	.87.). 
	~~,; 

	i ! 
	183!1 ..................... ! 1.515.320 : 6,5.::?,:? 134.881 I :!G-t.BS7 30., 17 I 10::l.91G J!l. J::?.",. ~-i2 18-tll 2,155.-tl), ' ,::?.569 li::?.2111j I .'jtl.j,.l(il :2:3_1117 :1 77 .2.;-1 ' 10.,.•:L5U 
	' 
	I 

	' 
	I 

	I 
	18-tl 1.564.-121 I 2-t-'i.,)18 478,3,1) I 4-tl .-t::?-5 ::?9.,tl-t :1 !i9.i73 15.1"'4. 7-t, 
	' 
	: : : : : : : : :~::~~:::::::I 

	18-'2 .....•.••.••••••.•.•. 1 1.311, 665 I 218,,56 466,84-t I -19::?. ill 53.27:! 49.-t-5,i i M . ,)91 . 80:J li'..t3 .•.. · •....•...•••••.•• 1 813 . ..S.16 ::?2'i .694 I :W.-,834 57,.369 13. li7 q 4-t.310 13 . :?.jt). 7 ,'i.-l 18-t-t 976.551 ' 26.3,508 i 5-tlJ,305 I 49-t.0:)9 ·36.501 " ,3.32.5 11.5.';::?. -lr,O 1/<-t.j 229.105 I 146.272 I 878.,85 I 378,182 18. ,:?-2 I: .j.t. !118 10.8ul .8iii• l~-16 1,597,597 55,,8,2 i 8.'i0.931 ! 3-t::? .210 I -t:1.13~ 58.8fi4 8.2-13.-112 18-t 7 -·· .................. ! 
	i 
	' 
	I 
	I 
	I 
	1,212.88
	•! 
	I 
	I 

	:::::::::::::::::~:::! 
	-, 

	••••••••••••••••••• •• 1 
	!il-19 ...................... S62 .81Q I 52,.464 r 1. 927 . ()41) 3;.; .6~/l I 21. 114 !: : ,3.Bf8 ! 10.3!1.').::?:l.", lii-'i•l l.192.5-'i9 ! 3.11. 704 ' 2.3-17.84-t 3fij'. ,37 19.S.'if• 61. 46., :.! 
	I 
	i 
	9.711.47

	! 
	15-31 : :::::: :: ::::::::::::I 2.s:!9,099 i 998.059 2.9!.l'.?.3-12 645,731) 1::?.0ll I 57 .~64 M.847 .11& 
	I 
	I I I 
	I 
	18-'.:! 2 .!l:!•1.:-,:~-1 8(il .8:•7 : 3. tl-1". ,-t•l I 'iti0,47,j I 12 ,Hi~ -tG. r•"-l I 8 .-a.:~11. ;;.·. 
	I 

	' 
	18-",3 1.817 ,t,77 }Ji,-<, 71:3 4 !)J;!J,1,-t 5.~~·. ~:;,; 15.-~-3'2 3!J.9.',!l : i .-&!•-~. !h, ... ' lil.';.l G,j7 ,:2,;; -1:!8.,S~:) -t. s.~:;. r1, ,:1 :!!l7 .tr.j.'j 41),til~ 3~.f<.-.,; 5. !11)7. :!~ ,.: l~-'i-~ ............. l!lli,:J1.; 6,339,41)-t :!10. lti:-! 1 .......... : 3~l.tJ1t1j I 3.H·'.:!',:: 1~.)1j ................••... 1 384 ,11117 ' :?:!:.! . ):!.i i 5.18-1,3-14 I 2311.)47 I 9,(i.'jl ~9.tJll~j I 3.1.jtj ·'"'" 
	I 
	I 
	! 
	; 
	I 
	I 
	I 
	I 
	I 

	' 
	11:<.j, .................... 1 :!-~!1.-l-!li lti-1 .i.<73 i -t. 1).5.5. c,11 I 157. ,:!-! I 5.1)0:.! i ::? 1 .-t-l ~ I ~ .5~ti,1•~:.! 18;;,3 ..................... ! 3:J:}.t(!l;j 2:J!I. 7 .5.5 I 2 ,2-t::!,0~9 2-5~. ~.;.5 I G,2,1 i 15,5F• I 1. 414. ! -<:l 
	i 
	I 

	' 
	l/<,'j!' .................... I 29.-t:J:3 I 29, j't,2 ! 1. 9:?0. 91;1 1-17 .5/3.'j 6.3\S :1 2.j, :?41 I ! .::1,.~ . .-.:~., 18~•) 211.67-t ~ i8,-t!'l.'; ! 2, Ql.3 .1 j'.j 15~. 2-t:J} \ -151, !: 12. 71i1 I 1 .o-..i. ,.,:4 -'.-----1 -------, !-----'!--------·----------
	....... ··' 
	., 
	I 
	-

	I 
	28.5:t.! .~8(1 I 9. 2[,:J. :!.;7 I 50.3-ll .2,;.-: ! I Gl0,2••3 ,I l . 3ij2. 2•j~l I 2,,1 .. :34, ·""! I ! I I II I 
	9, 7.'i-1. ,i<St 
	'I 

	I I I 
	Scheiber, Ohio Canal Era, p. 193; "Twelfth Annual Report of the Board of Canal Commissioners," January 13, 1834, p. 13; and History of the Ohio Canals, pp. 175-176. 
	•• 
	•• 
	I 
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	I I I I I I I 
	le 
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	I 
	I 
	APPENDIX P 
	SUPERVISORY AND MAINTENANCE FORCE OF NORTHERN 
	DIVISION OF OH IO AND ER I E CAN AL, 1858 
	HESIDEN11· ENGINEERS. 
	Salaries fixed by law. Allowances by Commissioner. 
	' -·· ·-·· ... --,-· ---... . · 1 I Allownn·!Ti~o cm:·~~-oun~ NanH:9. Lo1.mt1on. . SAlnry. .1 •• 1 
	1 

	ccs. p oye~. patu. H11:l1r11·uTiuw(; ·---1N, lJ. Uh10 Uannf-:-:-:1 • -_-I;-500,.--::·:.-•• -1:,,f " 4:,7 eu 
	II. ll. Doclg-c .. ___ . ___ ~~--1.500 ·--:-~~-"."Bt " l.06~ 60 
	ENGlNEEH, TO .GUAGE SURPLUS WATER. Salary allowecl by Commissioner. . 
	I I 
	~===--.. -=··=·===================== 
	Nnme._s.___ Location. l_s_a_I_nr_y_. Time em-Amount 
	ployed. paid. 
	-
	1 
	James G. 1-Ldy ---Nor. Div. Miami & Erie CanaL-1 $1,5(103-m-~n-t-hs-~-~~ 8a111c --... ---Nor. Div. Ohio Canal_. __ --, • 1,5003 " 376 oo 
	SPECIAL SUPERINTENDENTS. Salal'ics and allowances by C'ommi!sioner • . 
	----=:::;=--=:=====i===;===:;===== 
	Nnm~M. I Locntion. / aa1ary.1 Allownn Time em-Am~unt 
	oes, · ployed. pa.td. ~ . 
	M. J. Becker. -l!N. D. Ohio Canat...[!~.~~~-P·l--------l·Jtmontha . .,76 00 SUPERINTENDENTS OF REPAIRS. 
	lllllll'f!P' 

	.i . Salarit1ji,recl lJy la10. .Allo1oances lJy Commissioner. 
	N,:.,: I Lo.Won. 
	·--·
	--
	-

	N. D. Ol1io Canal. 
	A. Medbery & Co • "Section No. l "_ --· Doyle & Miller-·_" Section No. 2" ---· 
	Wm. E. Mead •••• Roscoe to Lick'g Dnm S. C.Doan.-----· ------------------Joo. Douglass---· -----------------R. II. Nugen _____ -----------------· 1\1. Haviland ---.. -----------------
	-
	-

	D. lfcCartby _____ -----------------
	-

	247 
	. 1:1 I • ·1 • Aliow-1'rime em-1 Amount 
	I i..::a n.rics. nnces. ployed. paid. 
	1,0&0 00 
	2,100 00 -------• 6 
	" 

	.. 
	760 00 
	1,500 00 --------6 
	.. 
	720 00 ·------· G 
	.. 
	720 oo ________ 6 720 oo ________ 6 720 oo ____ ----o 
	II 
	II 

	.. 
	720 00 -------
	-

	II 
	720 oo ________ 6 
	I 
	LOCK TENDERS 
	Salaries fixed by Commissioner. No Allowances. 
	el 
	1 , . I 'l'imtJ i • , . 
	Location. , S:dant•s. "' , ,Am l l 111J. 
	1

	1 
	,. 11'.mpoy t: NORTHERN n1v. 011ro CANAL. i \ : 
	I 
	I 

	I 
	13~ 3 " I GG 00 
	E. Truly ---· 1Clcvelan<l locks------··-·-· 
	250 4 " U3 :IG 
	'fcrrencc IJnrvc•y.. " " --··------· 
	James Lnmb --• -. \PinC'rV feeder locks ---__ . _. 
	31'.:? G " 1 v6 OU 'lG•I :J " ( 
	John l\fcGrolly-•• Penin:ula locku _________ 
	i · 
	lGO 00 
	lGO 00 
	2lHl 3 "IS 

	I 
	Henry 1Ionroe ____ \Yellow CreC'k" -------·--
	-

	2G4 -------.I 
	!JI 2G 

	2c,1 j1 " I 154 (JU 
	D. Allen -------·1Akron •• ----------
	-

	11 11 
	2o,i ·11 " I 154 00 Il. McGinn_______ " ----------·! £(i4 ti " I 132 00 
	2o,i ·11 " I 154 00 Il. McGinn_______ " ----------·! £(i4 ti " I 132 00 
	J, Il. Drcshell ---· ----------· 

	I 
	Wm. Merrill ----·I " ::----------·! :JGO !G 29-30" I 
	209 00 

	N. Smith ________ ICJinton "-------·· .. \ J'acob llinC'hnn\._. :zoar 
	::: 
	~::::=.::I 
	P. Rosenbaugh -··!" "-----------1 
	B 12-3011 
	Benj. Bhckcmclefe1:Trenton "--------· __ \ 2G4 
	H. StunrL-------!lloscoe "---· ------·\ 2G•I 
	-------· 
	D. McC11rlJ-----· f " "---·-------\ James Murphy ____ At1,rn1s' 1Jills" ----------·, 2G4 JI. Cochnn -----· UrcHlen "-----· ----· 'ilH 
	1

	8 " 
	llobt. Harnillon._. jllolmcs "·--·------· 1 2G•I 5 1·2 " 
	W. B. Pryor _____ ,Frnzeysburg "----------· 2G4 I 1-2 " 
	W. Pinn:Y····--· Licliiag-dnrn "----------· 240 ··-----· 
	1 

	D. Dowhni;------illocky Fork "----------·! 2•10 3 " 
	2•10 4 1 · 2 ." 2(;,& 
	S. Doyle ,-------1 " " ---· ------· 
	P. Htlfnn -----· iNcwnik " 
	-----------1 · 
	Anclrew Dlancy ___ 1Locliport "----------· '.!00 7 " 2UO 7 
	1 

	Snmuc·l Ktcna11 ___ Taylor's. "-----·-·--·1' " 
	!JG 62 75 00 
	I 
	184 liO 71 00 
	40 10 150 6G 
	I 
	17C 00 121 00 33 00 142 00 
	I 
	GO 00 
	90 00 
	lU I !)3 116 GG 116 GG 
	I 
	ll. Johnson •••• --1Rescrvo1r "----------· 200 Ul-~"i 141 54 
	Webb. _______ -· " " ••••••••••. 200 U 33 
	1-~ " I 

	1 
	Richard Pnul. •••• Deep cut " •••••••••• 200 n .. I 1 liO 00 Wm. McDonnell •. 1 1.!allimoro " ••••••••••. I 200 0 8-3Q" )~7 60 Jnwcsllryan.. •• 1 " " ••••••••••• 11 200 I IG 6G 
	.. I 
	I 

	D. Smitl, ________ Lockvillo "·-····.--..=.:: ~40 8 11i5 OU 
	" 
	l:\:il'ECTOI1.S. 
	I 
	Sala rics fi.rc,l uy law. ..Y1J allowa11Cl'IJ, =--::.:...·: N11u1t•s, Location. I S ] 'Time E,u-' :\. • 'l • u 
	--·--.... _. -----· . --------. --.0:.----=---=-=--===--:.:.=:·--==-----:--· . 
	I 

	, --· 11 nry. I ploycu. \· Int! Ul >~ 
	E,J, F. \\'ii~.un ----1,0levclan<l, Ohio Canal -----1 Gou!5'.· " I 250 33 1 t. J . L 0111111,; _. ___ . .. • • -. -. 450I 1.J~-o " 25(i i5 Juhn L. l{ohlirlson. ,\l<ro11, " ---· GUO 5 " 'l50 00 
	1
	1 

	I 
	WEI.GII :MASTEllS AND DEPUTIES. 
	I 
	Salaries fl.ml by lc.iw. J.Yo .Allowa11re1. 
	:=======---:~-====·.-== 
	Nnmcs. 
	I ... _ 
	------~~Clll-io_,1_. __ 
	Geo, I'. lJ:1Lon . ___ l Cl~vclancl, Ohio Canal ••••• Daniel ll unLou .. _. 1 " " ••••• 
	11 
	C. " ••••• 
	P ... tiirk ( Vcp.) . 

	• W.D.NulL,(Ucp) " " 
	1 

	Solnry. Tirino E:n·1 Am't PaiJ, 
	p oycu. 1 
	, ___ _ I 
	___ 

	$400~~-Monlhsj $100 OIJ trno,1 " 
	1

	=ibo uc 
	HIO:., 
	I 
	wo!3k " 
	1117 L,i, 
	6Ut1!<1 ~ " 
	"Twentieth Annual Report of the Board of Public Works of Ohio, December 1858, pp. 18-23. 
	11 

	•• 
	•• 
	I 
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	APPENDIX Q Specifications for building State boat for the Ohio Canal. 
	le 

	I 
	Hull 
	I 

	I I I 
	Quarter Deck 
	I 

	I 
	Cabins 
	le 

	I I 
	Painting 
	I 

	I I I 
	The hull will be 76 feet in length & 13 ft. 6 inches in width, and four (4) feet deep all the above dimensions are over all or from out to out. Sides and bottom of hull to be constructed of good sound White Oak. The sides to have good boat clasps well 
	11 11 
	2
	8

	• The support of the and deck will consist of two fore-and-aft bulkheads made of 2\inch planks, full 
	secured. The floor timbers to be x 
	11 

	length resting stayed hull to rest 
	of quarter deck in each price, the planks 
	on each other on edge, all well braced, and bolted; the inside of gunwales near top of have plank bolted upon which ends of 
	The quarter deck will be made from good sound inch southern yellow pine, laid lengthwise of the boat, and over the gunwales at each side flush, and 
	having a entire hull 
	There will the stern. 
	11 
	4

	crown of inches in the centre. The to be thoroughly caulked as well as salted 
	be two cabins one on the bow and one on The stern cabin will be 15 feet in length 
	and the bow cabin will be built back 12 feet from the 
	grub 
	grub 
	grub 
	beam 
	and 
	forward 
	to the bow 
	stern. 
	There will 

	be two windows 
	be two windows 
	in each 
	side of each cabin 

	Each 
	Each 
	cabin 
	to 
	be 
	wainscotted 
	up 
	to 
	bottom 
	of 


	windows, and furnished with necessary bunks; stern cabin to have good locker and cupboard both cabins to be decked with good, clear 1\ inch pine 
	All to be thoroughly painted inside and out with three (3) good coats of paint including the priming. All material and labor to be first class 
	"Contract of C.H. Payne of Akron to build State Boat ($900.00 Price), 
	11 

	Contracts, Records of the Board of Public Works of Ohio, Series 1231, 
	11 
	11 

	Ohio Historical Society, Columbus. 
	249 
	I 

	Specifications for the construction of boarding boat to accompany a 
	el 
	dredge on the Ohio Canal. 
	Hull The hull will be 76 feet in length over all. 13 feet 6 inches in width over all, and four (4) feet deep over all. Sides @ bottom of hull to be constructed of white 
	oak. The sides to have secured. The floor timbers 
	The support of the two fore-and-aft bulk heads full length of quarter deck 
	good boat clasps well to be 2 x 8. 
	and deck will consist of made of 2\11 inch planks in each piece, the planks 
	resting on each other on edge all well braced, stayed and bolted; the insides of gunwales near top of hull to have plank bolted upon which ends of rest. 
	Hull 
	Hull 
	Hull 
	to be well 
	salted. 

	Quarter Deck 
	Quarter Deck 
	The quarter deck will be made from (211 ) inch southern yellow pine, laid boat, and over the gunwales at each a crown of 411 inches in the center. to be thoroughly caulked. 

	Cabins 
	Cabins 
	There will the stern. 
	be two cabins one on The stern cabin will 
	the be 


	good sound two lengthwise of the side, and having 
	The entire hull 
	bow and one on 18 feet in length 
	and the bow cabin will be built back 15 feet from 
	grub beam and forward 
	grub beam and forward 
	grub beam and forward 
	to bow 
	stern. 

	There 
	There 
	will 
	be 
	three 
	(3) 
	windows 
	on 
	each 
	side 
	in 
	the 

	stern 
	stern 
	cabin, 
	and 
	two 
	(2) 
	on 
	each 
	side 
	in 
	bow cabin. 

	Each 
	Each 
	cabin 
	to 
	be 
	wainscotted 
	up 
	to 
	bottom 
	of 


	windows, and furnished with the necessary bunks; Stern cabin to have good locker and cupboard. 
	Both cabins to be decked with good clear pine. 
	Painting All to be thoroughly painted inside and three (3) good coats of paint including the All material and labor to be first class. 
	1\11 
	inch 
	out with priming. 
	"Contract With Soliday to Build a Boat for the State ($), · "Contracts, 11 Records of the Board of Public Works of Ohio, Series 1231, Ohio Historical Society, Columbus. 
	1,000.00
	11 

	I I I I I I I 
	el 
	I I I I I I 
	•• 
	•• 
	I 

	250 
	I 
	General Specifications for Construction of Dredge Boat 1 -3/4 yd. dipper dredge for canal service 
	le 

	Capacity--400-800 cu. yds, in 10 hours 
	I 

	Excavate 12 feet below water, dump at height 15-18 feet above water, and deposit material on either side 45-50 feet from 
	I 

	center of the machine. Hull--65 feet long, 14 feet wide, 4-1/2 feet in depth Equipped with vertical spuds 
	I 

	I I I I 
	"Contract of Public Board of Columbus. 
	I 

	I I I I I 
	I 
	between the Marion Stream Shovel Company and the State Board 
	May 9, 1908 ($6,600), Contracts, Records of the 
	Works, 
	11 
	11 
	11 

	Public Works of Ohio, Series 1231, Ohio Historical Society, 
	251 
	APPENDIX R 
	el 
	Specifications for Rebuilding Canal Locks--1842 
	I I I 
	'l'ho following extrnct from th«;i specifications, published nt the time of soliciting bids for rebuilding locks, will 1,how the manner of constructing tho work.: _ · 
	-

	I 
	'' Fuce stone shall not be less thnn twenty rour inches in breadth throughout their whole length. They shall be well and evenly bed­ded, so ni1 to bu of uniform thickness throughout tho width of the ~tone. The joints or edges of tho face stone shall be, ~trnight and 
	I 
	squarl', both on tho beds and at the ends, and tho corners full, making close joints, the whole distance from the fuco hock. Headers not less thnn two feet broud und live feet long, and as large throughout the whole length as at the face, lihall be prepared and laid into each 
	I 
	course, (except the bottom and top courses of the (ace wall,) niter notely, forming what is termed •header and stretcher,' and so arrang­ed that the headers in eneh successive course shall be placed over the spaces between headers in tho course beneath. The top of each course shall be leveled and trimmed, and tho backing so laid as to form a complete bond, and n firm level bed for the benders ond stretchers of the cou rso above, and entirely obviate the necessity of 'chinking or pinning.' The perpendicular 
	•• 
	•• 
	I 

	materials must be prepnred during the sumn'ler und full, and the work of rebuilding commeuced at such time, after the close of navigation, as tho Rcsidont Engineer or Acting Commissioner shall designate. 
	I 
	'l'he work to be completed and in readiness for navigation by the 10th of April. To insure the fuithful performance of tho work, and its bemg completed by the time (ipecified, a bond, with goo~ and sufficient security, is required of the contrnctor." · 
	I I I I I 
	"Sixth Annual Report of the Board of Public Works of Ohio, 11 December 
	1842, p. 6. 
	•• 
	•• 
	I 

	252 
	I 
	I 
	APPENDIX S 
	le 

	SPECIFICATIONS AND DRAWINGS FOR THE IMPROVEMENT OF THE NORTHERN DIVISION OF THE OHIO CANAL (ATTACHED TO CONTRACTS) 
	I 

	WITH MCGARRY AND MCGOWN AND P'. T. MCCOURT, FEBRUARY 14, 1905 
	I 

	lH::XERAL STATE1IEKT. 
	I 

	Tiw ,,,nt:-:id ,rill <·omprii:e; first-~upplic>s of lurnl,er, i:.tone, cement, sewer-pipe, machinery, and iron-work, tc i ... ,_., ,1 1 .• , t: ,, .. ,:;;:,· • '"!''":· --·~ in r,·p.1frs; and F-<·ou<11y -of work, and m:ikriaJs complete, to be done and furnished : ~ (' ,: '.,.:.,,: ::•, ,· . __ .·.:.~ e of :ll 'Jl!t•bd st.:j•·r-:!"".:(!:;r,,,;, f·,,nl r\tC and E'.,)DC:-WOrk for reLuiJding and repairing Jock• 
	I 

	• =:'.:;, ;_: -.::::.· :.,,, i >.-~: ... i::;;-·.-.-:ill!;, ~;ite-,·::i]]~, , uh-Lrt,, :inJ. oilier Hrue:tur,:s, paYing and excarnting !or cnln·rta, :_.--:i.t,_;:. :-.::.i !.:::-:•J:: ;.:~.:. :;.;re:=., ;me. wc,od, and in•n-work, for iod:-;;ates, s1uice fates, ga~es, tow-path bridges, an~ 1:-:iniJr ,,:ru:.:t...:rcE, ::rnu fur ri1°rap and proiL-c-tiun stone, a(·c·orJing to p1ans and specifications hereto annexed, and spec, ial rlans :l!,d in;:.::uciiom to be furnished as th~ work profrc-s.ses. 
	I 
	w;;.;:.te 

	The quantities of material and the amount of work of any kind will be 1rnbject to increase or decrease by order oJ the Enginc-u as the n:.tnre and exigencies of the work may make it adrisable and the rates of payment will remain_ tht 
	ii 

	I 
	fame. ,/ 
	The "ork will be di,idcd into sc·paratc parcels, a~d contracts will be let for aU or part of each parcel, or fq./:ny number of parcels, as separate contracts, or for the entire work as one contract. / Parcel N'nd,er One will be for Porliand cement purchased. 
	i1 

	Farced Kuml.er Two will be for machinery purcl:ascd. 
	,e 

	Parl"el Xun:l>i:r Three will be for timber purcliased Lut not placed in 6tructures. 
	Parc:el Xumkr Four will lie for riprap and prot.cc:lion skme. 
	~I 

	Parcel Xu1:1ber Fi,e will be for three aqueduct snperslr_ucturcs .complete. 
	. Par~l Xum1er Six will comprise all the lock-gates, feeder and waste gates, and other minor structures, paring, eoncrete, and stc,ne-work, for abutments, lock-walls, gate-walls, culverts and minor structures, with all the excavating 
	I 

	and materials required therefor, between the north end of the Canal and the highway bridge :first south of Lock' 36. , ' 
	Parcel Number Se,en will include like items to those of Number Six between sai'd high~ay bridge and."the rail­J"Oad bridge first south of Lock 28. 
	I 

	Parcel Number Eight will include like items from said railroad bridge to the south end of Lock 22. 
	The Slate reSenes the right to make any repairs to locks, wing-walls, piers, abutments, or to any work or struc­
	I 

	ture that the engineer may direct, by its own force of workmen, and only such work shall be done by the contractor as he may be directed to do by the engineer. 
	The repairs to the walls of Lock 29 and some of the other Jock and aqueduct walls and all the walls and founda­tions of the other locks below the usual surface of the water in the 1ower level at each lock will be made by the Stat.e. 
	I 

	Contractors shaTI take down such upper portions of each wal1 as they are directed to take out, and then leave the lf'Ork free from rubbish, or encumbrances and in the best poi;sible condition for the repair men to work to the best ad­
	I 

	Tantage on the foundations and lower parts of the walls . 
	253 I 
	I 

	TIMBER DELIVERED . 
	el 
	...... :.J•·'fl.--$"' ... ", ":=-""i,1·'1.-...::.·':·,··:: -rllt"':?•:',.:· . .:..:.1,1 ~-:-:\. .... t-J· L--·:·.,,.· · ,.::;-~·-:·,···, ... · "• ~.:-.r. · · • ... ' ~! -·-. .:-· .. -: ..... , ..... ~-·· .. " 
	Tnrni:n for rni~ng ana rcsheeting dams, at or near Locks 30 and 36 to be of sound white oak, free from loose "knots, sap-wood or oec-ay to be delivered on the site of the work where required and to be sawed to dimcn~ions specified. 
	I 
	Timber for resb.eeting locks -comisting mostly of two-inch planks, free from sap-wood, loose knots or decay and to be of oak, elm or other acceptable hard wood -to be ilcli,ered and distributed to the locks as required; to be in 1£:ncihs of not ks foar. fourtc:en i£:et and all ddi,·cred at am one lock to he of the same width, none being less than 10 
	~ 
	. 
	I 
	inc-he.;; "ide and Slwed straight and of cxac.:t width. 
	I 
	SEW'EP. PIPE. 
	All sewer ripe io be hard, well-burned :Ko. 1 pipe of Juuble strength and 24 inches in diameter -to be free from eracks, bfo,frrs or c,th.;r impl·rfcctions and to be maile of ~hale, and ~alt glazed, and not to vary in diameter over two 
	I 
	inches in any place. The amount to be med will be deh:rmined after worl--lias ken hegun. 
	I 
	It is no\o inten1.:-d to u;:,c about 40 frd at p:ich Joel,;, and pric£· hid must include freight on &mall lots shippPd to ~ifYerent statiom neal"l'si the work as required. STONE PROTECTION. 
	I 
	About ;;oc,o t-:it:5 of prc,!,·d ion j,a i!c•in-d. to !,t· <ldin'.rcd on hanks oC Canal at points ac~i;nntPd, in b"oat lo3d lots. 
	I 
	Pric:cs will be c:ihn for stonc;; wei;,;1,irig lr~s than 1000 pounds each, and for protection st1rne rangrng from lOOO pounds up 2nd awraging 2000 pounds. 
	e I 
	CE:\1E:NT. 
	I 
	All cement n~ on the work by the contractor, or purc·ha~ed by the State, shall be of some well and farnrnbly l:nown brand, ar:d s\ii.II be :fn~h and in goM conilition. AnJ brand of c.:mrnt, which is known to the engineer to Jiave c·ntercd into work, and which has pro\"cd to be of 
	I 
	calitJ may be n,jecli::d by the engineer. 
	I"' .. ,r q It !'h:111 meet any _tLl:ts he:rdofore made or prc-scriLco by the s\mcrican Socic-ly of Ci dl Engineers, or any other ,,,pH k=ts; :ill of wl,;ch :;hall be open to the inspc-ction of the u,ntraclor. 
	1 
	I 
	The tc;;ls whid1 will be considered of greatest irnpc,rlance will he those for checking and cracking and for fim•ncs!.. 1\ot less than ~5 pc.r c-e;:it shall pass through a fifiy rncsl: ~ic,·c, and not less than 90 per cent through a lrnndre<l rnesb Eiet'i· The tensile strength must not be less tlinn 400 pounds to the square inch, for neat cement, one day in air, and six 
	I 
	days in water. 
	Any barrel or lot of cement may be conspicuously marked "condemned" and it shall at once be removed from the work by the contractor. 
	I 
	The contra~or sball so arrange his supplies as to give ample time for testing or rejection without delaying work. 
	Any cement re('Eirn<I or purch;ised, which does not stand these requirements will be rejected and not allowed to 
	I 
	be used. ' 
	In addition to the cement to be sued by the contractor an additional supply of the same quality estimated at 5000 
	I 
	barrels is de:;ired. 
	e 
	254 
	le 
	It must be delit'ered in car load lots, at any designated railroad stations, in or between Cleveland and . upon the ll"ritten requisition of the engineer, which shall designate the station to which it is to be shipped. 
	I 
	Barberi.on

	Shipments must be made from some point not further away than 300 miles, within five days of the mailing of the requisition. The price bid is to include all freight charges .to the designated point. 
	The right is resen-ed to take from the car and store and to test at any place desired, and such action will not be an acceptance. 
	I 

	H it fails to meet any of the tests or requirement$ liereinbefore specified, it shall be rejected, and not paid for, Dor used on the work. Thereupon the contractor furnishing the same must at once remo,·e it and-replace it with accept• 
	I 

	able cement. 
	STONE WORK: 
	I 

	If it is ik:terminl.'d to t.ake out any stone work in any lock wall, pier, abutment, or other 13tructure, and rebuild or relav said ,mil with stone masonry under this contract, it shall be paid for at tJ1e price bid, which shall include th~ 
	I 

	<'~--t 0 { t.:arini: out the old work, and all necessary excavation connected with the work. It shall include the cost of cut­ting or re-cutting all the old stone used and thoroughly cle.ining the same. It shall also include all pumping to keep thn 
	~~ . 
	I 

	The contractor Till use all the stone which is suitah1P from the old work, and dispose of the balance so as not to ob­!:tnicl the cl.annel of the stream or the Canal and when desired the State may remo,e the stone not used and use it for protection Etone. All ne..-stone shall be sound, durable, and well shaped, free from cracks and other defP.Cts; and must 
	I 

	be equal to i.!ic be:,--t qulllity of P~ninsula sto!le. 
	The fac.-e stone sball be accurately squared, jointed r.nd bedded and laid in regular horizontal courses to corre£>pond with the old work or d.ro"R"ings and each course must carry a uniform thickness through the work. Each course must \l'? 
	le 

	completed bcf(lre the nerl course is commenced. 
	Ti1e stones sball consist of headers, and stretchers, 1:0 arranged that not more than two stretchers shall be placr:i! l•l·:i.·..-.,n a!h.-rn:1ie l1rad:.-rs. Foundation courses shall contain no stretchers except such as carry a full bed 3% fc-et 
	I 

	l•:ic\: fr,,m the face or fhe wall . 
	1:., -~, .. :,.,,, 1111.:•t !-.e bit! on it'" n,.1 u,-3) 1 .... tJ, w},it'h JJJt1i.t he pr<•Joe:rly dr<·!!'!!'ed before laying. 
	0 
	I 
	-

	.l .: :-:-::..-~ ~ ... ::-.:, :.::: a:::-.:.: .. ·::21 ~->,"I." ~.:11! mu;;i not c,xc(.~.-d ~~ inch in '"idth at the face or within G inches 
	t: :--:.!. 
	.. 

	St.ttc:-,E-:5 m:i.;t nrJt be less than -1 1,; feet long anJ carry full beds back 2% feet. Headers must not be of less width 
	I 

	than 1% nor mvri: t:1an 1~2 times their hl'ight; and must be 4~ feet long, except in walls under 6 feet thick, where they mn5t erl:nd through ~e walJ. Stones shall be so arranged as to form the best possible bond, and shall break joints at least 12 wc:l:cs. Bacl,ng shall be 0£ as large stones as the face stones, and similarly arranged, so as to tie the whole 
	I 

	val) tocether. All stones f urni~hr~ new are to conform fo these specifications, and all old stone used, as nearly 88 ~sible. All stones are to be la1J m full cement mortar beds, and ,ertical joints filled with same, bn.ck 6 inches from face and rear. 
	I 

	Balance or the intu;.ticcs will be filled .-ith ~11cret,., and no Fpalll' :itlo\\"t-c1 cxc('pt thi'y be fu11bNJW in !IOft 
	1 

	concn·te or mortar. 4 · 
	I 
	I 
	255 
	I 
	EXC.\ \".\TIOS. 
	el 
	'flu: CXl·anllion for cu1wrt!', and for wnlh; of ~atl-5', an<l otlwr minor i-lrudures, FllRll be or i=uffiC'il·nt dim .. n,-ion!! to gi,·e one root of clear spare Lcyond the 11a\"ing. The tn,nclH,,; mu;;t be le\"d nnd i-mooth in the 1,ottom, nnd mnst l,e 1-l'pt 
	clear of water by the contractor at l1is own cost i:.o as ~ot to intcrfnc wjtl1, the pr~per con;;lruction of the work. All old stone taken up shall Ldong to the State, and ,;}iall 1e piled up at conlrnctor s cost, m rnch a mnnner ns to be conn:niently reached for removal OJ boat after th~ work is completed. 
	Wl1ere a snfficitnt foundation for the walls and pavement is not found at the proper depth, shown by drawings, 
	I 
	the earth shall be remored to such depth as may be required and kept clear at the price bid and a foundation of l1ewn timuer or concrete fhall be put in ns directed by the engineer. For such extra work on founda.tions the contractor shall n-cei rn the prire bid. 
	I 
	CE~IENT )I ORT AR. 
	Ct·ment rnorlar ,rill be made of the same materials, in the same proportions, and mixed in tl~~· same method, as 
	I 
	is required for c-cment c:oncrete mixed by hand before the gravel or stone is added except that rnia11er batches will usually Le made. Grout \\ill be the cement mortar made wet and thin so as to flow freely. 
	I 
	Xeithcr cc•mt•nt-monar, grout nor concrete, will be allowed to be usl-d, or rl'main upon the works, after it has 
	taken its initial set; but all such must be at once remoYed by the C'Ont.ractor, and de~troyed. 
	I 
	CO~CRE'fE. 
	Concrete will be composed of one part of Portland cement, of the quality specified, by measure, and three times the rnlumc of clean, sharp lake sand, screened over a number 4 screen, and three parts of clean, hard 1:,rravel1 free from 
	I 
	slate, shale or dirt, p:i..,::cd o"ter the ~ame screen, an_d two_ parts of clean, hard crushed stone; no piece of i,tone or gra. to be m·er 21,12 inches or under 1h mch greatest d1mens1on. 
	I 
	)hxrso.-In mixing concrete, if hand labor is usrd, a tight floor of planks, iron or stone, must be med for a mi..,.ing floor. The sand must Le dry·, and be i;hoveled into a bottomless hox plnced thcn•on, until it is len•l full, and measures 
	I 
	thr.-.e timt'S what a hag oi c-ement will fill. The box is then to be removed, and a i,.ack of cement poured on top of 
	the sand. The mass mu,,-t then Le= shoveled owr thoroughly, until the mixture is uniform in color and without 
	streaks. 
	I 
	Sufficient. watt:r will then br added, to make a stiff mortar, which shall then be thoroughly i:hovclPd O\"er and mued. The i,:tone and ~rravel properly wet down will next be mrasured in a Lox of proper i:ize, and added to the mass, which must no'lr all be w thoroughly mixed tl1at all parts of e\'ery stone will be c·oated with mortar. ,. 
	I 
	COKCHETE. 
	I 
	All co11c:rete for lock-u·alls, culverts, piers and almtnwnt.c: for 3.quc.'l.luets put in under thh: eontract iahall be mhed in a mac:hine. 'fhe machine mm:t be of a design approwd hy the t•n;..rinl."cr, and in good condition, and operated in e,e~· way as 
	I 
	Tlie ~nnd, stvne, f:'J~el, and c·(·mrnt. mu~t be mc·;1;::11n·ll in the ~am<' manner as for hnnd nuxmg, lJcfore 1 ... ,ing 
	I 
	l'bn,·,·lh•d imo the mixer, o~ Ly ,.:0111e 111ptlw,l ,·,pially n·rt.1in, Hnd mu.~t be ap1•r0Yed by the l,l'fon~ it t·an 
	c•nb-rine.er 

	be a.Jopi<od. The am0unt ,,f mixing tl,at it rl'<Jllire;; will be dp,.:ignatc•d hy the 1·n.;ill(,:·r, nnd it must be ;rnch a;: will at 
	lc•a,.:t pru,luC(' as pnfr"f:1 r,--',::i~ a~ arc> k!iwn in _tl11'. n·quirl'1:1_1·n~ fur hand 111ix,-d r<rnC"rrte. ~o conc:rete, whic·h in fact, 
	I 
	or in the opinion of the t-1:;meer, falls Lelow tl11s ;:1ar11lard will be ac<:C'pted or allowed to be used. 
	-
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	I 

	COXCRETE. 
	le 

	In walls otl:er than lock wall;;, culwrts and are he.~, hard-boulders, or fragments of hard, sound sand,;tone, well cleaned and not exceeding one foot in any dimcn;;ion, may be placed by hand in the soft concrete, providing that no Etom· eo'.ne5 nearer to tbe ~urCacc of the wall, nor to any other stone so placed than three inches. . 
	I 

	. . . DiPOs1nxc.-C-0ncrete shall be deposited in layers not exceeding six inches in thicJ...--ncss, before ramming. In Jom1~g new c:oncr~e to old work or to concrete already set, pn'<'.'lution shall be taken to R'<·ure perfect bonding, by c1eanmg and waslirng tl1e old work, and by spT('ading o,·er tlic ;;urface a thin layer of nwrfar 1,dore the new c-oncrete ill 
	8 
	I 

	placed. 
	CO~CHETE. 
	I 

	SEP.,JUTE B.ncm:s.-In any la)·er the batd1es shall follow each other so closely that c>ach one shall be placed and rammed before the tcucceeding ones have set, so that each day's work will constitute a monolith. Aftc! any con­crete has set nothing !ohall be done to disturb it, by placing new concrete over it, or allo,ring any tamping or weight· 
	I 

	thereon for 48 l1ours. 
	· Lock walls tchall be formed in sections of not over 20 feet each in length, each of which shall constitut.e a monolith, if po5sible; each shall be made against end forms, so as to lock together as shown on drawings. 
	I 

	The arches of rnherts will be diYided into not less than three parts by partitions, set lengthwise of the arch,, and radially with it, and so arranged that after one division is fini.<;l1ed, the partition will be removed and the next diYision built, and .ro arranged, if possible, that each section will constitute a monolith. 
	I 

	T.nu·r~G.-'Ine c-oncrctc shall be well tamped, and shall be put in a.s wet as it can be t.amped, witho~t separ­ating tlie water too much from the other materials, and no wetter or drier, unless so directed by the engineer. 
	I 

	DEFECT!\"£ )faTrnllL OR W'onK.-No plastering \rill be allowed on the surface and any defective or porous work or any work made of condemned or improper material shall be cut out or torn down at once when directed by the enfincer and replaced with proper materials and work at the expense of the contractor. 
	le 

	CONCRETE. 
	I 

	Concrete will be u;:ed in constructing new parts of Jock walls, culverts, sluice-gate walls _and other -. where de5ignated. 
	I 
	slruct.ur

	The price bid will be for the concrete set in p1ace, and will cover the cost of material and work and all forms connected therewith. 
	lt "ill inrlude the tearing out of the old lock and aqui:duct wa1ls. where used and piling up the stone taken out, 
	I 

	in c-onn•nient form as directed. Such stone ta ken out will lie the property of the State except as hereinafter sp<'rified. It will al.,:o inelude all exca,-ation n('(·,~ary to place the new work in position. In culverts and gate walls, the contractor will l,e paid for the amount or ex.:..arntion directed to be made. 
	I 

	ln rrlmilding lock walls, or aquecluct walls, the contractor will be allowed to use old stone taken from the walls for the. follo"·ing purp<r.:e only: The stone so useil to be thoroughly cleaned with a wire brush and washed; the.;:e stones shall he ui:Pd to form the back of the wall, and shall be laid in i:;uch shape as to run in e,-en parallel cour;:es having no joint 
	I 

	or }){'(} of le•;;;: than two inches. Be<l;: and joints must be wc11 filled with c-c>ment mortar. Xo part of any stone shall come nParcr to the> face or ends of the wall than eight inC'hes, or within three fc>et of the top. One course ma: be placed above the upJK:r l,ack c·oun:e, "lfl!ic-h in no place ;:hall come nc>arer to the hack, front or end of the wall or to any other stone in tlll" c<·ur:'e than <'igbt inc-hes or within eightl-en inchC'ii of the top of the wall. · 
	I 

	::;101~c,. laid in foe hack shall Le so placed as to break joints, at )east. eight inches, with the eour;;r.s below, and !lO as to make the ~--t po~::ible hood. One-fourth in number shall be> headers extending to within eighteen inches of the faec> of the wall. 
	The contractor shall use only such ,-tone, and place the i:ame, as din•cted by the Engine,,er. 
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	I 

	el 
	Fo1:)i;;. ---The c·•)!drador sh:ill c·nn~trnd i'uitahk for111;:. :rnd ct>nlPrin!!. the co;:t of whic-h for mafrrial and labor 
	~l,nll LL' int·lu,],,d in th·· pri,T )'Pf • 11 '•i<' yar-1 ( .. , ,-.. rwrd,·. TJ,., i11f,-rinr ~!,~J•P :in,1 ,Ji111,·n;;ion~ of for111.-~hall lw ~uc·h . 1 l I l JJ J f I . ( .. r,,, ·111•' ,lj,.., • __ ;,,,., ,J,, "\"Jl { II tJ J, .. l ] I 1 . 
	t I ,at t I ll' fi 1111~.:\·(, 1r1,r:-: ~.1a ,e O t-· .... ' ' ... , " ' •. .. ,-. ' ,,. ,.,:1,-, or :i..: (lf<,c·r,_"I )\" t.l(' e!l!!Jn(·c'r.. .-\II f,,rms 
	I 
	..:1!,ill 1,,, ,.:d irnc• to th· Eur-,lL,aign:11• .I. • ·· 
	Th,•y ~!::ill L(: ,:o l,uilt a~ tn , .main firm a:Hl __ trne until tl,e f'<HH-rd..: has :"Ct anc1 har<lenL"-1 perfd:tly. Forms must l,,• ~:di~fol'll/ry to th:· r-:,;;ine<-r. Tl" r ;:hall rt•nin111 rn place mitil he din .. d;: their rc·rnoYal. In no rn;:e ~hall thev be re­
	I 
	rn•,n·,11,,-f,,rr .JS],,,·~, frc•!ll tl1e tilll• 1·,,11c-r....te w,1;; pl.ic·rd. 
	Ex1·0,-u1 F .. \r;,:; .. --Tl.e (•:q,,, __ ,.,l fa<·<·~ an,l c-<,pi 11 ;!~ of all <·011c·rd<· ~hnll be form,·cl of Cl'llll'llt 11,ort:ir, i,lt·ntical with tl,e 111,,rtar u.-"d in th c: .. nat:le La,~ 11f thC'm and shall not be le~;: tl::rn two incliC's tliir·k . 
	I 
	. \ phk or :;rJi!n;; of tliin P'· !:ii wi_th eom!"11i(·11t han<1k-,, shall be u~e<1 to gua;;c tli,· tliic-krH-,.:.s of tl,f' faC'ing. The f,!f·!11;.: m·,~iar ,rill t.•l' r~,-1 .. ·,,it.•(1 !1th• .·,·n this plate an<1 the form and the c·c,111-r,·tc pl:ie:ed irnm0ii:1tcly hack of it. The .•afo will thc,n lie withdrawn and lidore sd!ing the whole mass i:;l1all he tJ1<,roughly rammed so as to blend them togC'ther. 
	I 
	face of the wall next to tl1e ;.!one must then be tl1oroughly rammc-d with a spade, or other suitable tool, so as to in~ure a <leuse en:n surface. Aflc:r the forms l1ave l,ccn rcmovpd, the entire rnrfocc shall be wa~hc-d orer with a thin coating of nc·at cement as 
	!fhe 

	I 
	dirl'ded. 
	S1·HI~KI.I~G.-,\ll finished or unfinished work shall be kC'pt moi~t Ly ::<prin.lding and shall he kept covcrc..od with canrns or otl1cr approred corering for two weeks after i;clting. 
	I 
	FHEEZI:SG.-Xo co.ncrete · will be allowed to be laid between Xovcmber 1st and )farch 15th except by special per­mission of the eugincer; and none wiU be allowed to be laid in freezing weather or when such weather is threatened, unrler any circnm:;:tances. --
	-

	I 
	. .Any work laid under such special permission shall be protected from frost by such methods as the engineer may e direct. , 
	1 
	Tnrnrn YOR SLnCE G .. ~TES, FEEDER GATES, ,,ASTE GATES, frame:;: f~r same, tow-path Lridges and minor structures shall be of the same qualit}' as that required for lock-gates and f'hall incluue the material and all work ncce;,sary to attach iron work, whether new or old, thereto, and to frame and drp~;; and p1aec the ,:::ime in position rPady for use. 
	1 
	TimLer in fouod::itions may Le of any sound wood properly hewn or sawed; if sawed, or hewn on two sides only it will be mca~ur('d as it would mC'asure fully squared. 
	Xew iron furnished shall be paid for at the price bid. 
	I 
	I 
	LOCK GATES. 
	At each lock there will be required one set of sl10rt gates, and one set of long gates with hollow quoins for each gate and at tl1e weigh lock one set of gates, the gates for outlet lock being of special size, all to be complete and set in 
	I 
	plaCE' for the price bid. The timber used shall be of the best quality of seasoned white oak, fre~ from sap wood, knots, 
	shakes, and dend or d('<'a)--ed wood. It shall be sized and planed i::o as to form close, tight joints. The whole surface shall 
	be planed and con•r(,d with two coats of best iron clad paint in linseed oil; the hollow quoin before, and the gates aft.er 
	I 
	hanging. The price bid to include all timber, paint and labor to complet(' i;aid gates and to place either old or new iron 
	work thereon. When new iron is ·required, the contractor will receive an addition, according to the weight furnished. 
	I 
	•• 
	•• 
	I 
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	I 
	le 
	SHEET PILING. 
	At the end of sluice gate walls, culverts and other designated places, sheet piling five feet deep will be required, 
	I 

	to be of ;:ound, durable 2-inch plank. A trench will be dug to the proper depth, and the sheet piling set on end therein and 
	so t]1at the etlges "ill remain in dose contact. The trench will then be fillc•d up with stone from the old work, or with rip 
	I 

	rap ;.tone. and the interstices filled with concrete, as directed. The price bid for sheet piling to co,er the· excarntion of the trC'nch, and the stone and concrete u,;ed in rC'huilcling. as well as the timber and labor. 
	I 
	rnox WORK. 
	Iron work ~hall Le furni;:lwd for rack and pinic,n l1oi,-fing gears for flood gates, lock gates, and wherever requil't'fl, 
	I 

	similar to thC' tlrawin_t:;:, :md fitti·d together in a proper workmanlike manner. Iron for wickets, slides and frames must be planro, borc>d, dre.•;:ed and fitted ro as t.o make tight joints and easily working parts, and as shown on drawings, and so tl:at the whole will be> of the best matNial and workm:imhip. 
	I 

	PAYIXG. 
	Stone pa,·ing .,hall be ma<lC' where required for cu!vcrts, and gate walls, using durahle stone apprornd by the ··n· r 111 ~,· ,·ar,· from two to !'ix inc11c--: in thicknc·ss and must Le flat in front and hack and each stone must 
	I 
	• :, 
	, 
	-

	~n, 1 l.i.1 111u 
	"to
	, -

	;:J. . 
	ha~e a wiilth of not ll';:~ tl1an twehc inches and 111u3t not b~ Je.,;s than eight indiC'S long. The stone., shall be laid on <'•kc· at right angles to the walls and placed clo;;:el)· tog( .. U1er. The top of pa\·emcnt must be 
	I 
	in i::tr.iight parallel cour;:.cs 

	e,·;·n. with no in<'<jualities exceeding one inch. After being laid the whole ;;:urface must be flushed with grout so as t.o fi II a 1l i II tcr~t ices. 
	,-

	AQUEDUCTS. 
	'l'Jircc aqucdud.s will be rcquin-d; one at a point about seven miles from the CIC\·eland weigh lock, wh.ich shall Jia,c 8 cJ('ar ~pan of al,out tliirty fret, and shall have a trunk forty feet long, and twenty-two ft.et wide across inside o! trunk; one at 'finker·s Creek at.out ten miles from the weigh lock, to have two spans of aLout thirty-fi,e feet clear 
	I 

	<."Sch, or one ;:pan of about seventy-six feet clear and to be of the same width; and one at Peninsula, lia,ing {wo spam of about thirty-eight feet each, or one clear span of about eighty-four feet, and a width of eighteen feet of water. Aqu<'ducts to Le of i:tcel or c-ombination, per pl:ms and ~peeifi(·ations to be submitted by bidders. Suggestions as to pl8.lll 
	I 

	tmd specifications will be fnrni,;hed by engineer on n.-·qucst. The price Lid includes erecting eomplete, ready for traf­fic; but does not indndc removal of old structures, nor rrpair of stone work. All parts arc to Le built so as to sustain a weight of four hundred pounds per square foot of water ,-urface, in addition to weight of structure; with a factor of 
	I 

	safety of siL Full worldng drawings and eomplete i;train sheet to accompany each bid. 
	The State 'Will gi-re contractors sixty days notice srtting the time at which it is proposed to have the abutment.a and piers ready, and after they are prepared the two aqueducts nearest to the weigh lock must be completed within thirty 
	I 

	1 
	days abd the one at Penin.,,,tla within sixty days. , , 

	I I 
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	Contract for Improvement of the Northern Division of 
	between the Board of Public Works of Ohio and McGarry & McGown, 
	I 
	February 14, 1905, and Contract for the Improvement of the Northern Division of the Ohio Canal between Board of Public Works of Ohio and 
	P. T. Mccourt, February 14, 1905, "Contracts, 11 Records of the Board of Public Works of Ohio, Series 1231, Ohio Historical Society, Columbus. 
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	SPECIFICATIONS FOR THE IMPROVEMENT OF THE NORTHERN DIVISION OF THE OHIO AND ERIE CANAL (ATTACHED TO CONTRACTS WITH THE ATLANTIC FOUNDRY COMPANY AND 
	I 

	THE KING BRIDGE CO., JUNE 14, .1905) 
	I 
	GE..'\EHAL ST.:\TE\IE..'\T. 
	I 

	'fli.:: c, n:rn,·,, will cnrnpri;:e: First, (a) All the ca.-:t iron to be used at or on the iocks and ]ock-gat('S. and (1.) .-\ll Ji., -..;-:.;:;,'.:t iron or ~!rd, inc-lurli;i.:c l,c,lt~. 11:iih, lag ~c:rew~, lwi~ting atiac-Jmwnt.s, etc., re·quired at. locks, 
	I 

	]., :.;.·· ,;:.-::·": tb·::-: .r:::,,,·c,11d, On•· aq11,··lud a1,out ';" rnih-~ fr.,m Clc·H·lnn<l \Yc:irh Lock kno\\·n as the Mill Creek . , ·~-,r,• \ .,, ,.·,, J ,,,jprc a c-lc•,1r ,; .• ,:· ,,f :)(1 f,·d: Tl,i,-d. On;· :ir•1l'·•:nd ,1t Tir,k<.-r";, Cn·c:k ](l milt•.< fr,.m TI.C'if'h 
	1

	J , • ••• ·r · . · · 
	,,r , .. n· . 

	•. • •• 1• •• 
	J..,:~:, !.:,-.;. ,: ,.· .. _ .. · ~ -; .:ri~ of ;J;:. t;.Jn f .• ; ,.1..J1; r,.11rll,, O::o ;,,i;;,,1 :c-t ::: f'l':iin.01:fa, l1r,,in; n ckar ~J'-lll of 84 
	I 
	1

	ft.,; r,:-t·,, ., -; .··., e-' :,, f, d • .. :r·h. 
	11:0..'\ \\"OHE .. 
	Ji•·: -•.. ' ,' : i·, r,,,,:;.J,,,l ffJr r,:-.L a11<l 1,i1Jinn l1~,i-=li1•;,' g,·:11, f11:-l,·•.l g:,lc-;:, 311(1 wl1vrc:Yer n•qni~, ;:i:nil::r 1 .. t: ,. ,~r :· ·-, i111rJ fitH,1 l»_:,!c·ll1er in a propl:r ,1u:-J,rn;inlih nrnnner. Iru11 for wic-kcts, slides and friiliH·:· 11:,1,t b.:· pb .,,]~ lJl'.m·i!, on·a<N1 all(] fit!r<l rn IE to mah ti6ht joint,: !!lid ea:,ily working parti;, SE shown on ,1r:;xi::~:c, P.~.d ;.,_, f .1l tl1c· wl1ok will lie of the l1P.,t rna!c:rial l!lld wor~:1n_an~hiP; 
	I 
	I 

	IRON. 
	C':?~iin~ mnft be of tough, gray iron, free from cold sheets, or injurious blow-boll's, true to form and· dim• 
	,-

	::iuns, .wd of a "c·r~~.l\:anlike finish. Sample pieces, cast from tl1e i;.1me ]J('at of metal,-in ;:and molds, !hall be' earahle of ~r.::h:10:ng, on a dear span of 12 inclies, a ccn fral load of 2400 pou11cls, when kAed in the rough bu. :\ Mow !r(,:n a b:iiwtcr shall' produce an indentation an a square cclge of the casting without ffaking the metal 
	I 

	'f}1ey ,:}1all l,e mndiine worked wliere plans call for :-ame. 
	\YHO'UGH'I' mos OR STEEL . 
	I 

	. \JI .-hel .~wk mn.4 he of me,lium stcrl, haYing an ultimate ,,trcngth of not le::s tlian G0,000 lbs. per square '.nch and an efa.Aie li:nit of not less than one-half its ultimate strength. 
	I 

	RC'fore l,r aft~r }P:1ting to a low d1c:rr_r red and c-uoling in water at 82° uegrces Fahrl'nl1eit. this steel mlllll ,.:fand !,c·Brlir.g to a nne wl:o;:e inner radius is one and o:1c half times the thickness of the ;:ample, without oracklns, Xo work ;:~all I~ put upon any :-:teel at or near the blue temperature or hc·twecn tliat of hoiling w•t.er ... 
	I 

	of ign:itic•n of bud ...-()11d sawdust. 
	-

	The fini~!ml hars, plates and sliapes mu,;t he true to dimemions, free from cracks on the fae('s o~ c-ornen and l1aYe a de11n, :'mooth finisli. 'fhe contr-ador ~hall furnisp without charge such Sj){'Cimens (prepared) of iron or steel proposed to be a .. as may be required to determine their character. · , , "'",. ;:-
	I 
	-

	1 Full sized p;irls ll!llJ be tei::ted at the . option of the engineer, but if tested to destruction, such -•~•ial ;:hall be paid for at eontract price, if it pro,·es satisf11ctory. If it does not stand the specified. tests it wid·--·~·~, 
	I 
	,

	!'irlt•red rejected ina1erial nnd will be solelJ at the cost of the contractor. · 
	• 
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	. . . . . . . ~ .. _ .. 
	' 
	... 
	Figure
	C1w·k aqrn:<lnds ;:hall hnw trnnh with wi,lth or/6.&.°/8 feet in the dear. 
	el 
	>!ill Creek ,;r.,l Tinkers 
	a dt•ar water .,urfaC'e :?2 ft-'('t wi1k. .mil 
	I 
	Pt•nin.-•ila a<1i(-<1nd ~-::all ];aw a P,iil,: will be c-011;:i1kn·d for ;:uper:-trudun•s of reiuforero 1·on1·rde or otl1L·r 111ah·rial, 111ade in aC'eonlanc·e with plans ::-1i11111itled Ly Li1l1ler \1 iih llwir proposals. Prderl'l,ce n:ay k [!i,l'll to propo:-als 111.ide for aqneclucts c-onforming to g(:ncral plans and specifkations on file at 
	1

	I 
	tlie offi('e of tl1e B1.aro, an,l at the C'anal Office, l,{Jek 1, Akron, Ohio. Said pbns cont(·mplate ri\"e(Pd :-kel tru~::1.·s and w(,,),~en trnnk~. All parts to be hnilt so as to su:-tain a weight of ?ftft--tct 1000 I'' uF.:::-}'c. :-, .. .,·n: foot af ,.,,-11tc. . "· :s:e ill :i,)Ji.iun to weight of :-irnctme with initial ;:train;; of 1~000 pounds per square inch in c·ornpres­
	1 

	I 
	sion end /6,~00 :(l')Un~;; in kmion for f'fe(•} of prescribed qm1]ity. Working drawings sl.owing full 1Jdai]s lllllSt J.ie furnislic<l L-r the ron~r;1e!or and appron:-d Ly the Enginc·cr 1,dore c-on:::1 ruction. If drawin,!.!S are not so furni~·hl·d wlien n-qui~, or if l!H! ;:.,me are not appron:d by him, the Engi11c·er ;:hall h,i\'C drawings pre1•an·d and when ap­pron>d by him tbe c,.,ntrnctor ;:hall make liis work f'onform tlwrcto. The prite biil inclndPs C'M:ling c·ompld<', rc·ach 
	I 
	for traffic; bnt c1~ not inf'lude n,rnornl of olcl ~lrndur•:-s nor rc·pair of ,:U,ne wo_rk. 
	5..:,.·ifc-ations for ::ted hi;;hway hri<lgcs 1 flOl i·,lition, ,:]:all apply as far a!' pvr!inoit, t·xn·vt wla·rc ;1:in~ and 5p,:;:;ifi,a!ion~ cldermine otht·rwi~. The Stall• will giH· to11t r.1dors thirty ;layi-' not ice ,:l'l1 in~ tlie ti l!ll' wh1.·n it iE propt,,:...:d to ha\"c the al,ntmt•nt;: a111l pi,·r~ rt·,1<1y, anti aftt-r they are pr.·1•,nl'cl !ht' two a•1uvrlud,: 11<·,1nA Cl('\'(•fond nrn;;t be c-omplded in tl1irty ,lays and the on(' at P('Jlinrnlar in !'ixty da)·s. , , , 
	Cooper's 
	1
	1
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	I 
	•• 
	•• 
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	Contract for Improvement of the Northern Division of the Ohio Canal between the Board of Public Works of Ohio and the Atlantic Foundry Company, June 14, 1905, and Contract for Improvement of the Northern 
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	Division of the Ohio Canal between the Board of Public Works of Ohio and the King Bridge Co., June 14, 1905, "Contracts," Records of the Board of Public Works of Ohio, Series 1231, Ohio Historical Society, Columbus. 
	•• 
	•• 
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	RMBlJILDING PJrnINSULA Dmw LOCK NO. 28. 
	I 

	AND HEPERENCB '1'0 O'l'HBR DEli'EC'l'IV~ WORK ALONG 'rIIR, 
	I 

	\ '• I.~. 
	BTG CUYAHOGA RIVER, NOR'rI-IERN DIVfSION OHIO 
	CANAL. • 
	I 

	TJock No. 28, north of the Portage Summit, commonly known a11 Peninsula Deep Lock, was constructed by: .P. 'I'. :McCoµrt as awarded to l1im by contract nnder date of Pcbrunry, 1905, aud work completed dur­
	I 

	iug the SUJHC year. _. 'l'his loek was, un fortuuutcly, constructed of gravel taken from the Cuyahoga River, whic_h gmvel, after a -careful examination by the en­gineer and inspector in charge of the field work, was pronounced suit-111,lc for the work, but which afterwards proved, by chemical analysis, to c011t11i11 i11grcdients eausing deterioration of the concrete when exposed 
	I 
	I 

	lo t.he ele111c11ts. 'l'hcl'e was also foullll faulty construction caused by the improper cleu11 ing of the large• sl rmc· placed in the wall, as proviuecl fot· in thn 
	I 

	i;peciffoations, 1rnll the ,rngging of the forms which so utiectccl the align. mcnt of the walls as to i11terfcrc with the utility of the lock, all due in a la1·~c measure lo the inexperience of the contractor, in the precision re­
	,e 

	quired i11 canal work oJ' this kiml, npd ·the newly appointed ancl yet un­orgnnizecl co11Jition of the engineering force in tlte field. 'l'herefore, after 1•arcful eonsiderntion by the department, it was deemed ndvisable by the board antl C'hief engineer to maintain a uniform standard of effi­ciency to rcb11ikl this Ioele Actual work was co111111encccl after {frst having all the mate1:iul (sand nucl c:cn1c11t) cntcri11g iJJto its construction, given laboratory ·tests. by the 
	I 
	I 

	Osborn B11ginccri1ig Co., of Cleveland. , It being 1lecmed advisable, for cr.onomical reasons, to make use of as much of the old stl'uct11rc as (>ossihle, therefo1·c, the bottom 14' of the 
	I 

	lock comprising five feet of the original stone lock and nine feet of the lock constructed by McCourt was refaced, the average t~1ickness of the facing heing nhout 12 inches, which was thoroughly reinforced with l/2 inch 1,tecl rocls. ' ·. ·. 
	I 

	'l'hc uppc1· or top six feet, which h1 most subjected to thrust and wcnr of passin·g crafts together with the rnvagcs of the elements, wBB rebuilt the cnfo-e thickness of the wnll. · ·. · 
	I 

	In ucl<lilion to the rebuilding of the defective portions of the old loci,, the wing walls were extended, buckfilllng and grncling completed, lock gates reset, w11stewuy extcnclccl, that was not inclu1lcd iu the speci­fications of the l\foCourt contract, and 1111 minor cletails properly arranged ~to insure the perfect working of the lock., 
	I 

	I 
	265 
	. 'l'hc enlit·c n111ou11t of money expended in tho 1·clmil<lin~ un<l exten­&ious bci11g $4,500, of which amount., by enrcful application, $2,250 is 
	I 
	ch;u·gcnblc to defective wo1·k and the balance for extensions. The funds 
	ui;e<l both in the rebuilding of the defective work nnd all extensions were 
	111'11 wn from the earnings of the cnnal, and not from the improvement 
	el 
	> ri a t.ious. 
	1111I'1·01 

	' To havu 1·cl>11ilt the e11Ifre lo,~k with the extensions ns rnmlc, nud all 
	11pp111·tc11uuees thel'Cto IJclonging, as co111pute<l from unit prices now in 
	I 
	force and comparing same with like structures, would cost approximately $9,000. 'J'he work of rebuilding of this stl'llclurc wns done by your superin­
	I 
	(1!111ll'11t of ropui1·s 11111ler tho perso1111l llirection of your assistant engi­neer, i\lt·. JI. W. l\1 l!ach11111, lite laltct· ultesli11g to the cot·rcctuesi:1 of this slalcmcut as taken from his report on file in this office . 
	. In extenuation of mistakes made in these premises, reimlting in the 
	I 
	rcl.lllilding of the defective work, I lJeg to submit, that the unit price fo1· 1'.011l·retc in place as done under the l\lcCourt contract amounted to $!.65, 111111 excavation at i7 cents, while, as will he seen by a statement here, 
	I 
	wilh given under the hea1ling of" appropriations and expenuitures, etc.," lhl! nverag-c price paiil ro1· c•oncretc in place since that time wos for the W1111:i & Bl'ic work, :j;G..11, null fot· the coutinued work on the Ohio coual
	1 

	I 
	the 21 loelcs at Akrou nud south of Akron, nt an uvet·age rnte of $5.40 per cui.Jic yard of 111fis011t·y iu place, while prices pnid for excavution on these lnlkr imp1·ove111cnts amounted to lil null 47 cents respectively . 
	I 
	. I have further to say in this couneetion that "the sagging of the fut·ms afl'ectin:~ the alignment of the chamber walls of the lock" was not discovered until the locking of a close-fitting steam dredge hull, after thl! Jiuul estimate was made. 
	R.egal'lli11g the use uf unsuituhle gmvel nnd sand thut not only cn­tcred into the building uf the "Peninsula Lock," but ou some other 
	e, 
	e, 
	I 

	works along the Cuyahoga Valley, that wnR pnsscd upon by the engineer and inspectors in charge of the field work, nnd nf tcrwnrds proving to contain ingreuieuts causiug uetcl'ioration of tlJC ·concrete,'' the important clement causing the physical dcf ects, I have to offer the following brief 
	11 

	I 
	statement having to do in the ptemiscs, to-wit: Quoting from the opinion of a well-known expert, "The peculiarities of the Cuynhoga Hive1· gl'llvel al'Cl of n nature thnt might readily deceive 
	I 
	the most 1:111·cl'11 I e111:i11eCl' or co11 tractor. 'l'he materiul gcnernlly looks Ho ~ood, :.;0111eti11ws eve11 011 a l'1tref11l exn111inntion, nnd the injurious clfccts ol' the i11qH1l'ities nre of 11uch nu insidious nature, that many peo­
	I 
	ph~ have l11!1m 1b•eive1l in their ju,lgmcnt m1 to the .value of such gravel l'ot· co11crdc 111atcriul." ..\hm fro111 JHr. 'I'. D. l'aul, as:.;i11t1111t e111,1'inrcr, who wns in chnrge or lhc work, "Upon the 11ppcm·n11ce of these dercets in HJOG, I held up the 
	I 
	h1d11111e1• due eo11t1·uct"I'" mid ile111a111kil tli11L 1·huy 1·1·1 11 uvi! autl make gootl tlio1i1! porliuns ol' th,·i I' wo1·k wl1id1 scc111cd to lie dcl'e1~tive. They refuscu tu do :so, allcgi11g that we lia1l i,pccifietl aurl accepted sa11d and g-rnvel nn<l 
	I 
	cc111cut uot s11italile 1'111· g·oud work, null it wa1-1 out· fault ancl not thcfrs." Tl11.: co11tractors sust:1i11i11g-their posiliu11 uml tho best i;ctUc111c11·t thu.t could he made thc111 i'ollowed, as filial estimates will testify. J\lt·. Paul 
	I 
	cilcJ II railroad case iu U1c s11111c valley that sulfercil iu.like nature. 
	Seventy-First Annual Report of the Board of Public Works of Ohio," December 1909, pp. 76-78. 
	11
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	As the Nation's principal conservation agency, the Department of the Interior has basic responsibilities to protect and conserve our land and water, energy and minerals, fish and wildlife, parks and recreation areas, and to ensure the wise use of all these resources. The department also has major responsibility for American Indian reservation communities and for people who live in island territories under U.S. administration . 
	Publication services were provided by the graphics staff of the Denver Service Center. NPS 2216 
	1 O 









