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CONEWAGO CANAL – First Canal of Pennsylvania




Robert J. Kapsch, Ph.D.*
Introduction

      On Wednesday, November 22, 1797, on the west bank of the Susquehanna River at the Conewago Falls south of Harrisburg, some five hundred workers and citizens had gathered at what is now the town of York Haven awaiting the arrival of Pennsylvania Governor Thomas Mifflin to celebrate the opening of the Conewago Canal.   It was believed that thousands would have shown up except for the snow and sleet and the general rawness of the day.
      Governor Mifflin arrived from Lancaster on the far side of the Susquehanna shortly before noon.  Several of the Susquehanna River ferry boats set out from the west shore competing for the honor of conveying the Governor to the site of the Conewago Canal.  The ferry from Middletown, manned by six oarsmen, got there first.  They conveyed the Governor back across the Susquehanna in eighteen to twenty minutes.
      Upon arrival on the western shore, the ferry, complete with Governor Mifflin, entered the lower lock of the Conewago Canal near the ferry landing, where Conewago Creek entered the Susquehanna River.  Upon entering the lock a series of explosions passed over the assembled crowd, like cannon fire.   But there were no cannons within miles of the Conewago Canal.  Anticipating the arrival of Governor Mifflin, the blasters and miners of the Conewago Canal Company had spent three hours boring holes and, with the arrival of the Governor and his party, filled the holes with black powder and ignited the powder to fire a salute to the Governor.  These blasts continued throughout the next three hours as the Governor proceeded up and then down the new Conewago Canal.  A contemporary observer reported that the blasts were so loud, “(that they) reverberated from their fellow-rocks on both shores of the Susquehannah, trembling as it were for their own safety.”  

______
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      Governor Mifflin was saluted but it was the day of triumph for James Brindley, chief engineer of the Conewago Canal Company.  It marked the end of five years of work.  With the arrival of the Governor, Brindley and his assistants closed the lock gates behind the boat and began filling the lock.  Those of the assembled audience that could crowded on to the Governor’s boat – perhaps fifty-five in total.  The ice in the lock hindered Brindley and his men’s’ work in filling the lock.  But still it only took eight minutes to fill the lock and pass the Governor’s boat to the second lock.  The passengers were reported as being, “…astonished to find themselves raised nine feet perpendicular…”

      At the second lock filling went more quickly as the Governor’s boat was lifted another nine feet and passed to the level water above in four and a half minutes.  The boat continued a mile up the Conewago Canal to the regulating lock at the upper end, approximately a mile distant.  It proceeded through this lock in three minutes and continued to where the canal entered the Susquehanna River above the Conewago Falls – in a total time of thirty-seven minutes.  The same boat descended the canal in a total time of seventeen minutes.
  The crowd was amazed and engineer Brindley and his assistants had to spend the rest of the afternoon passing boats through the lift locks of the Conewago Canal for the benefit and amusement of the crowd.
          The Conewago Canal was amazing.  Because the Conewago Canal was one of the first canals in the country,
 very few of the assembled crowd had ever seen a canal lift lock.  A transit time of thirty-seven minutes going upriver was far superior to what used to take thirty to forty men most of the day to haul a boat up the Conewago Falls.  As one contemporary observer explained:

“It is seldom that boats of any weight have been attempted to be towed up either shore of the Conewago Falls, and then it has required 30 or 40 men a great part of a day, and an expence of 5 or 6£ at least, to accomplish the work; for the men are obliged to perch, and scatter themselves, (as it has been humourlously expressed) like black-birds, on the rocks, and to drag their burden, shifting from rock to rock, through the whole length of the falls.”

      The heart of the Conewago Canal was the three locks, the regulating or guard lock at the upper end and the two lift locks at the lower.  The Conewago Canal’s lift locks were some of the first constructed in the United States.  Unlike the locks at Little Falls on the Potomac Canal, these lift locks were not constructed of wood but masonry – stone for the regulating lock and brick for the lower two lift locks.  They were very impressive.  As the official representative of the State of Pennsylvania described them:

“The locks are indeed a grand work, constructed in the most masterly manner, of the most solid materials, brick and hewn stone.  The two locks at the lower end are 80 feet each in length, and 12 feet in breadth or width, and in the lowest state of the river three feet six inches in depth, over the main sills of each lock-gate.”
 
      The total Conewago Canal was short, less than a mile, or, as measured by James Brindley in perches – 280 perches.
  The canal itself was 40 feet wide and 4 feet deep.  The canal overcame a drop in the river of at Conewago Falls of some 19 feet.

      Perhaps the Conewago Canal was not much of a canal.  It was only a mile long, less a few perches.  It only had three locks.  And it overcame a fall in the river of only some 19 feet.  On the other hand it was one of the first canals constructed in America,
 it was the first canal constructed in Pennsylvania and it was also the first canal financially assisted by the Pennsylvania legislature --  a harbinger of the very large Pennsylvania canal system to be constructed a quarter of a century later.  But the Conewago Canal was a symbol of what would follow, inexpensive transportation for shipping the new nation’s agricultural products to market.    

      The Conewago Canal was also seen as extremely important for facilitating the transportation of the Susquehanna River valley products to market.  In the decades before the opening of the Erie Canal in 1825, it was Susquehanna River valley flour and wheat that helped make Baltimore become the largest exporter of flour in the world, with Philadelphia third.
  The merchants of Baltimore and the merchants of Philadelphia competed for the flour of the Susquehanna River.  The merchants of Baltimore wanted to facilitate the transportation down the Susquehanna to the Chesapeake Bay and then to Baltimore for transshipment.  The merchants of Philadelphia wanted to turn the downstream shipment to their city, either by road or canal, across the bottom of Pennsylvania or across the top of Delaware.

       The competition between the merchants of these two cities was undertaken through the construction of canals and turnpikes.  The Susquehanna Canal authorized by the State of Maryland in 1783 and built along the northeast shore of the Susquehanna River,
 from Port Deposit upwards to the Pennsylvania/Maryland state line, would favor Baltimore.
 The Schuylkill and Susquehanna Navigation, authorized by the Pennsylvania legislature in 1791, was intended to divert Susquehanna River commerce to Philadelphia.
  
      Turnpikes were another means of turning the Susquehanna River trade toward their city.  The Lancaster to Philadelphia Turnpike was completed and down river Susquehanna boats would be off loaded at Wright’s Ferry (present-day Columbia) and cargoes transferred to Philadelphia via that turnpike.
  The Baltimore merchants responded with turnpikes aimed at diverting cargoes to Baltimore.
      The construction of the Chesapeake and Delaware Canal was another aspect of this rivalry between cities.  The Chesapeake and Delaware Canal would, in the view of the Philadelphia merchants, divert Susquehanna River commerce from the mouth of the Susquehanna, up to the head of the Chesapeake Bay, across Delaware/Maryland and up the Delaware River to Philadelphia.  The Maryland legislature, influenced by the Baltimore merchants, chartered the canal company but subject to the proviso that the Pennsylvania legislature permit free and unobstructed navigation of the Susquehanna river.  In their view this would promote the delivery of Susquehanna River cargoes to Baltimore.

      Conewago Falls, the principal obstruction of downstream navigation of the Susquehanna River, was in the middle of this commercial rivalry.  Improving the navigation around Conewago Falls could, depending on your point of view, improve either the commercial position of Baltimore or Philadelphia.
      So on that cold, snowy and sleety day in November 1797, the Conewago Canal was seen as a symbol of future prosperity to come.  It was also seen as an instrument of technological innovation.  Both the wealth of Baltimore and Philadelphia had become largely based on the export of flour and wheat overseas, primarily to the West Indies.  Through the Conewago Canal the agricultural produce of the upper Susquehanna River valley could flow to the port cities of Baltimore and Philadelphia in ever larger quantities and thence overseas. 
Planning the Conewago Canal: The Commissioners Report of 1790 
      The planning for the Conewago Canal began in 1789 when the State of Pennsylvania appointed Samuel Boyd, Bartram Galbraith and Thomas Huling to prepare a report on opening the Susquehanna River to navigation.
  Their purpose was:
“… to view and explore the Susquehanna and Juniata rivers and ascertain the expence, in their opinion, necessary for removing the different obstructions in said rivers…”
   
      These three Commissioners completed their report on January 30, 1790.   They found that the principal obstruction to navigation on the Susquehanna was the Conewago Falls at present-day York Haven:
“Conewago Falls, about 14 miles above Wright’s ferry, the great obstruction and barr to the wealth and population of our Western Country, is at present the grand object …”

      They recommended that a canal be constructed on the east side of the Susquehanna River, the opposite side from which the Conewago Canal was eventually to be built:
“We have marked, on the eastern side of the river, by courses and distances, being 306 perches [5049 feet] in length, pr. Draught, in which distance, 19 feet, the fall being divided, is not three quarters of an inch to a perch…”
 

      What the commissioners were proposing was a sluice navigation, a channel 33 feet wide and 9 feet deep constructed adjacent to the river for conveying boats down at a slope of ¾ inch per perch or about 4-1/2 inches per 100 feet.  There were to be no locks and the planned slope of the sluice was considered gradual enough to be navigable.
  Boats proceeding downstream would be carried through the sluice on the rush of the current.  Boats traveling upstream would have to be hauled up the sluice against the current.  

      The Commissioners estimated that this sluice would cost £ 5000 [$13,350], and an additional £ 300 [$800] for river improvement above and below Conewago Falls.

      This gradient in the proposed sluice canal on the east side of Conewago Falls was greatly criticized at the time as being too steep.  The steepest slope in a sluice for ascending or descending boats was thought to be 1 foot change of elevation in 500 feet horizontal travel--the proposed Conewago Falls sluice bypass was to be twice that.
  A sluice with too steep a gradient would make downstream travel dangerous and upstream travel difficult.
      Notwithstanding this criticism, the Pennsylvania legislature, on April 13, 1791, made an appropriation for £5,250 [$14,000], for improved river navigation, “For Susquehanna, from Wright’s ferry to the mouth of Swatara, inclusive…”

Matlack and Brindley Report of August 20, 1791 and James Brindley, Canal Engineer
      The appropriation stirred much interest and Governor Thomas Mifflin received a number of proposals from individuals interested in doing the work, including Robert Morris representing his group from Philadelphia that were undertaking the Schuylkill and Susquehanna Navigation.
  In Morris’ view, the improvement of the Conewago Falls could work in conjunction with the development of a linkage between the Susquehanna River and the Schuykill River to funnel the products of the Susquehanna River to Philadelphia and not Baltimore.  Morris would have known that the money offered by the state for this work, £ 5,250 ($14,000), would not be adequate for the work contemplated.  But whereas Morris and his group would have to find all of the funding for the construction of the Schuylkill and Susquehanna Navigation, and its sister project, the Delaware and Schuylkill Canal, the construction of the Conewago Canal would be partially funded by the State of Pennsylvania.

      Governor Mifflin was aware of the criticism of the Commissioners Report of 1790, particularly the criticism directed at the steep gradient planned in the sluice channel.  He directed Timothy Matlack and James Brindley to do another survey of the Susquehanna from Wright’s ferry to Swatara Creek.  Matlack and Brindley had access to the survey undertaken by the Commissioners in 1790 and were able to complete their work in short order.  They reported to Governor Mifflin on August 20, 1791.

      It was most likely this report that led James Brindley to be appointed to the position as chief engineer of the Conewago Canal.  Very little has been written or published on Brindley yet he was an important early canal engineer in the United States.  Brindley was the nephew of the famous English canal engineer, James Brindley, who working for Francis Egerton, the third Duke of Bridgewater.  Brindley, the uncle, and the Duke of Bridgewater began construction in 1760 on the first of two canals to facilitate the shipment of coal from the Duke’s mines in Worsley seven miles east, to the industrial city of Manchester.  A second canal was later built to move goods produced in Manchester overseas via the canal and transshipment at the seaport of Liverpool.  It was these two Duke of Bridgewater canals that began canal mania in England.  Dozens of English canals would be spawned by the success of these canals.  Being the nephew and namesake of the most famous English canal engineer would seem to have been excellent credentials for James Brindley.  But Brindley the nephew had difficulty in securing major canal commissions in America.  There were some allegations that he was not related to the famous canal engineer but was, instead, a fraud.

      It was the Duke of Bridgewater’s Canals that led James Brindley, the nephew, to emigrate from England.  With the success of these canals, many flocked to view these canals with the hope of replicating their success.  Included in that number was John Ballendine, a Virginia iron producer and entrepreneur sent to England to study canals.  On May 8, 1772 Ballendine secured support from a number of prominent men that enabled him to travel to England to examine canals and locks in order to develop a better plan for improving the Potomac River for navigation.
  While in England he visited the Duke of Bridgewaters' works, and others, in England – some of the earliest canals in existence.
  While in London in 1773, Ballendine had printed a proposal for improving the Potomac River navigation to secure English support.
  He was not successful.  But he was successful in recruiting James Brindley, the nephew, to leave England and to come to the United States to build canals here.
      On September 8, 1774, he announced in the Maryland Gazette that he was back from Europe with a number of engineers and artificers to open the Potomac to navigation at and above Little Falls.
  One of those engineers was James Brindley.
  Ballendine never received support for his proposals for improving the Potomac and James Rivers, either in England or in the United States.  Instead, he began building a canal around Little Falls on the Potomac River just above Washington, D.C.
  It is likely that Brindley was with him.  However, the Revolutionary War interrupted construction.
      Brindley was probably introduced to George Washington, an avid canal supporter, almost immediately upon his arrival in the United States.  Brindley was sympathetic to the aims of the Revolutionary War and on September 11, 1777 hosted General George Washington and the Marquis de Lafayette for breakfast at his house on the west side of the Brandywine River in Delaware, close to the Pennsylvania/Delaware state line, a few miles south of Chadds Ford.  The battle of Brandywine was fought later that day.
  The following year Brindley subscribed to the Oath of Allegiance and Fidelity and joined Captained John Garrett’s Militia as a Private 6th Class.  On October 3, 1781, he was promoted to Second Lieutenant in the same company.

      The Revolutionary War ended in 1783 and Americans’ attention turned again to improving transportation, particularly through the use of canals.  Numerous canal projects were proposed, authorized and funded.  But there were no American civil engineers to build these canals, so Americans had to turn to foreign born engineers such as Benjamin Henry Latrobe,
 William Weston,
 John Christian Senf,
 Christian Hauducoeur,
 or James Brindley.

      One of the first such projects in the post-Revolutionary years was the Susquehanna Canal, authorized in 1783 by the Maryland legislature.  The canal was to run seven miles on the northeast shore of the Susquehanna River from above Port Deposit to the Pennsylvania/Maryland state line.  Its purpose was to facilitate shipment of agricultural products from the rich Susquehanna River valley to the merchants of Baltimore.  James Brindley was a natural choice to build this canal.
      While engaged on the Susquehanna Canal, Brindley also consulted on the Potomac Canal at Great Falls (1786),
 the Santee Canal in South Carolina (1786),
 and the James River Canal (1787).
  The Susquehanna Canal ran out of money.  Brindley was living in Wilmington and was well known as a canal engineer.  He was a very reasonable choice for Governor Mifflin to call upon to survey the Conewago Falls and provide a recommendation on how the State of Pennsylvania might best proceed with a canal at this location.
      Brindley was joined by Timothy Matlack, of Robert Morris’ group.  Matlack and Brindley were to address the two key issues related to the proposed Conewago Canal: which side of the river should it be located on and whether it should be a sluice canal or a stillwater canal with locks.  The Commissioners Report of 1790 favored a sluice canal on the eastern side of the river.  Matlack and Brindley, in their report of August 20, 1791, favored a stillwater canal, with locks, on the western side of the river.  They pointed out in their report that a sluice canal should be 4 perches wide [66 feet], double the width the Commissioners recommended in their report of 1790, and that the sluice canal on the east side of the river would have to be constructed, “…through rock unfavorable for blowing.”
   They recommended that if the canal was constructed on the east bank that high stone walls, to protect the sluice from floods, would have to be built along the sluice and that these walls would cost £ 4800 [$12,816].
  In addition, a wing wall, not included in the estimate developed by the Commissioners in their 1790 report, would also have to be constructed, at a cost of £ 25 [$67].  Therefore the cost of construction of the sluice canal would be considerably higher than that estimated by the Commissioners in their report of 1790.
      In contrast, in Matlack and Brindley’s view, a stillwater canal would be narrower, thus requiring less excavation through the rock existing on either shore of the Susquehanna.  Offsetting this advantage would be the cost of the locks.  Locks, not required with a sluice canal, would be expensive in a stillwater canal.  Matlack and Brindley estimated that two locks would require £ 1000 [$2,670] each to build.  They recommended that 120-foot-long locks be constructed, instead of 60-foot-long, so that the largest mast timber could be brought down the canal.
  This would add £ 400 [$1,068] each to the cost of building these two locks.
  They also reported that it was possible to build a stillwater canal on the east side of the river, but that an additional £ 400 [$1,068] would have to be expended for creating a safe river passage to the lower lock on the east side.

      In summary, Matlack and Brindley acknowledged that a sluice navigation on the east side of the river, overall, would be less expensive than a stillwater canal equipped with locks on the west side, but only marginally so.  The sluice navigation would require more expensive rock excavation and a wall.  The stillwater canal would have less expensive rock excavation but would require two expensive locks.  In their view, “A canal and locks will afford the best and safest navigation for boats…”
 They recommended that this stillwater canal should be constructed on the west side of the river.  Also, they recommended that extraordinary precautions be taken at the upstream end of the canal to protect it from floods and ice.  Finally, Matlack and Brindley concluded their report by pointing out that this location was probably the most advantageous site in the state for water power development.

      The Matlack and Brindley report concluded the matter.  After their report it was generally understood that there would be a stillwater canal on the west side of the river equipped with two lift locks.  A third lock, the regulating lock, would be built to address Matlack and Brindley’s concerns about floods and ice at the upstream end.  Conceptually, the Conewago Canal had taken shape.
Robert Morris and the Articles of Agreement for the Conewago Canal 
      While Matlack and Brindley were finalizing their report to Governor Mifflin, Robert Morris, the principal Philadelphia advocate for the construction of canals, was also drafting a letter to the governor.  In this letter, Morris proposed to undertake a stillwater canal with locks for the amount of money that the Legislature appropriated for a sluice navigation.
  Morris was aware that such a stillwater canal would cost more than what the State of Pennsylvania had appropriated and explains his motivation for undertaking this canal as, “…a Desire to Secure myself from undue Encroachment.”

      Morris was aware of the report being sent to the Governor by Matlack and Brindley since Matlack was the Secretary of Morris’ Schuylkill and Susquehanna Navigation Company.
  Governor Mifflin, receiving both the Matlack and Brindley report and the Morris proposal at about the same time would have concluded that the State could secure a superior canal at no additional cost by accepting Morris’ proposal.
           On July 3, 1792, Articles of Agreement were signed between Governor Morris, representing the State of Pennsylvania, and Robert Morris and thirteen members of his group.
  The Agreement stated that Robert Morris and his group would construct a canal around the Conewago Falls, that this canal would be 40 feet wide, 4 feet deep and that it would have at least two locks.
 The Agreement also specified that the canal would be toll free.
  In return, Robert Morris and his group would receive £ 5250 [$14,000] from the state.

      From Robert Morris and his group’s point of view, this seems like a disadvantageous agreement.  From their knowledge of the Matlack/Brindley Report of 1791 they knew that the amount received from the State of Pennsylvania, £ 5250, would not be adequate to cover construction cost of a stillwater canal with locks.  Further, they were aware that some amount of money would be required for future maintenance of the canal, an amount not to be covered by tolls.  An ordinary state contractor would have concluded this was a very bad deal.
      But Robert Morris’ group were not an ordinary state contractor, where the objective is to insure that moneys received meet or exceed moneys required for construction.  Nor were they interested in making a profit in receiving tolls.  Rather, they had a more global outlook.  Foremost they were merchants from Philadelphia whose primary motivation was to capture the trade from the Pennsylvania back country.  Their two companies, the Schuylkill and Susquehanna Navigation Company and the Delaware and Schuylkill Canal Company, were part of a grand design to turn trade away from the merchants of Baltimore and toward Philadelphia.  When viewed in that context, the Articles of Agreement were beneficial to Morris and his group – it provided government money to them for internal improvement, money that the group would have had to otherwise raise on the open market.  It also provided access to the most important water power site in the state.  But most important, it fit into Morris groups’ goal of turning the Susquehanna trade toward Philadelphia.  This is probably what Morris meant in his letter to Governor Mifflin, “…a Desire to Secure myself from undue Encroachment.”

      Once Morris’ group had signed the Articles of Agreement, they turned to James Brindley to design and build the canal.
Construction Begins – October 1792

      As Chief Engineer of the new Conewago Canal Company, Brindley had a number of tasks that needed to be done almost immediately.  First he had to set the line of the canal so that clearing operations could begin.  For this he hired six men using funds from his own pocket, since the Board had not yet voted him any money, to clear the area.
 
      One immediate difficulty facing Brindley was where to establish the upstream entrance of the canal.  Extending the canal further upstream, as suggested by Timothy Matlack, might make an easier entrance but would cost an additional £ 400 [$1,068].
  But not extending the canal might result in a more difficult approach to the canal’ entrance through the numerous rock shoals in the Susquehanna River.  Brindley also had to find a suitable passage through the river bars above the falls.  Brindley surveyed the problem and found two suitable channels, one close to shore and the other 20 perches [320 feet] further into the river.
  These would have to be excavated to be useful.  In addition, Brindley had to measure the rise and ebb of the Susquehanna so as to determine the most appropriate elevation of the canal.  A mistake in locating the canal too high up the slope of the river bank would mean a dry canal during the dry summer and autumn months or, on the other hand, too far down the slope would mean excessive and expensive excavation of rock.
      Besides the engineering decisions that had to be made, Brindley also had to develop the infrastructure needed for the construction of the canal.  The canal was being constructed miles from the closest established community.
  Houses would have to be built for the workers, shops for the company, roads to provide access to the work site, tools and supplies procured, and arrangements made for a steady supply of provisions for the workmen.  The first step toward developing this infrastructure was taken at the Board meeting of October 13, 1792.  At this meeting the Board voted to provide Brindley with an initial $500 for building the canal, plus an additional $1,000 authorization that he could call upon.  Measures were also passed to house and feed the workmen.

      Three weeks later, November 5, 1792, Brindley reported to the Board that men were difficult to hire and that the price of men was 3/6 [3 shillings and 6 pence per day, they provided their own rations -- $0.47/day].
  The scarcity of labor would be a recurring problem for Brindley.  Brindley also reported to the Board that plans were going forward for a “Smiths” shop [blacksmith] and Carpenter’s Shop and that he expected work on them to begin within eight days.  He also reported that he was also making plans for securing crowbars, sledges, picks and other tools as well as a store house at the lower end of the canal to hold these supplies.
  
      By December 22, 1792, Brindley was still struggling to provide supplies for the new men to be hired by the company.  Almost nothing could be procured at the site of the canal.  Brindley needed blankets, pots, kettles, carpenters’ tools, nails, powder (for blasting), and provisions.  In reporting to the Board of Directors these needs, Brindley concludes his report with a plaintive plea that he was being required to undertake many other tasks besides those of chief engineer: “…provisioning is out of my line.  I could wish to Act only as Engineer but I see that cannot be done in this Job.”

      By January 1793, work began moving at the lower end of the canal.  Brindley was able to report to the Board that he had 41 men working on the canal, including 20 miners, 1 smith, 2 carpenters, 1 mason, 1 collier and others.  The miners were working on the lower canal by boring holes in the rock, placing black powder in the hole and blasting the rock.  He reported that the rock worked, “tolerably easy and Blows well…”  and that he expected to have a workforce of 60 men at work on the canal within a week.  He also reported that he had four more houses finished for workers’ housing, ready for covering, a bake oven that would hold 80 three pound loaves and a wagon road.
 
      During these early days of construction, Brindley, one of the most experienced canal engineers then in America, had trouble with one of the company officers inexperienced in inland navigation, Doctor William Smith.  As Brindley wrote company President Robert Morris:

“By you will trouble me no more with Doctor Smiths nonsense.  I find he cannot connect the Height of the River with the mark on the Hickory.  You only sent him to plague Coll. Matlack ---- He undertook to give me verbal instructions wishing him to do it in writing, says he ‘You must cut the Canal 4 feet Deep on the upper side and not cut thro the Rocks, can’t you remember that.”  I said Yes, but did not intend doing more in it than repeat them to you as a example of his ingenuity…”

      Smith similarly complained about Brindley:

“I shall not be able to call at Conewago at present.  Mr. Weston & Mr. Matlack cannot proceed to that Place for at least a Week to come, & it would be of little Use for me to go alone, as you know I am poisoned, or might look with a jaundiced Eye at every Thing of Brindley’s Doing ----“
 

      After the basic engineering problems included in siting and laying out the canal, the problems in providing the basic infrastructure for his workforce, and the tangential problems with members of the Board, Brindley had the additional problem of providing a stable work force that could build the canal.   Initially this seemed easy – by May 1793 Brindley had 140 men working on the canal.
  This increased to 150 men by the beginning of June.
  By July that number had shrunk to 40.
  And by the end of August – usually the high construction season when the number of workmen is the highest – the number of men working on the canal had shrunk again to 24.
  Brindley explained to the Board of Directors that the men were being drawn away from the Conewago Canal by promises of higher wages elsewhere, particularly the turnpike:
  

“We have near 140 Hands at work and go on very well except when the noise of high wages given on the Turnpike crosses the River.”

      To resolve this problem, Brindley recommended to the Company that higher wages be paid to the workers:

“It would be to Your advantage to direct me to give the highest wages, which would make me to pick the best Hands and push the Work …”

      Some workers that were sent to work on the canal never showed up:

“The Blacks that were sent from Whelan & Millers are not come to hand neither can I learn the Waggoners name that should have Brot them.”

      Brindley never had a constant workforce.  Once workers began working on the canal they didn’t necessarily stay working on the canal.  Those that brought their own rations, for example, left the canal construction site when the rations were gone and went home for more.  

“…many of the Men bring Provisions with them and work until its eat, then request their Wages and return home for more…”

Shad fishing resulted in the loss of additional workers.

“Heavy rains, and Shad fishing has kept many of the Hands away…”

      But the largest problem was sickness, probably water-borne such as cholera. The sickness began in late summer and continued through October.
“The sickness here seems not to abate.  We have only 24 hands at work, mostly pale cheeked and Jaundice eye’d.”

      At the height of the sickness, Brindley was considering closing down the canal construction:
“Should this sickness continue, would it not be best to discharge the Hands for 4 or 5 Weeks, or until the Fever & Ague is over, for there is not a man in ten (that) can do a days work now, but it cannot be helped.”

      John Nicholson visited the work at the end of October 1793. He reported that the fever was beginning to abate:

“I found 70 men at work, there had been only 30 till the beginning of the last week they were generally (indistinct) with fever & ague & dumb ague.  However they are recovering and the place becoming more healthy…”

      By the end of the sickness season, October 1793, the work was again beginning to go well on the canal at its lower end: 

“I am much pleased with the progress and manner of execution (of) the work. They have 194 perches complete except removing a few loose stones which be along a part (of) the bank in at least 15 feet…”

      The Susquehanna River was at a low level that autumn and Brindley moved his workers to the upper end of the falls where a channel had to be dug out of the river bed to the entrance of the canal.  To do this, Brindley and his men would have to excavate the rock river bed.  Brindley used fire setting, fire was set adjacent to rocks to heat them and then cold water thrown on them to break the rocks:

“…the Rock in general are very hard and full of joints similar to bricks set on edge.  Hard to bore, some of which Blow but indifferent.  However I make use of every means to break through --- where the Rocks is above Water and the driftwood near I Bourn them to great advantage.  The Hardest Yield most to the Fire, and forward the work considerably…”

Construction of 1794-1797
      Illness had greatly reduced Brindley’s workforce during the summer high construction months of 1793.  Usually construction was kept at a minimum during the winter months.  Brindley, however, employed a large force during the winter of 1793-1794 to make up for the time that was lost in 1793 and because he could hire men during the winter that wouldn’t be available during the summer.  By January 6, 1794, he had 195 men at work, including 60 miners and 12 cutting wood and casting clay for bricks.
  Excavating the canal in a Pennsylvania winter is difficult.  The frozen ground was one of the first problems Brindley had to deal with.  To thaw the ground frost, Brindley would have his men build fires on the rocks and ground over night so that it may be dug the following morning.
 He also had problems with winter floods, the flood of January 29th, for example, introduced four feet of water into the upper canal under construction.  Brindley had to move his workmen to the other end of the canal to work on excavating the canal basin at the lower end, near the ferry road.
  Brindley reported using ten quarter casks of black powder in fifteen days of work, such a large amount was partially because of the frost conditions.
  By the end of February Brindley was complaining about the effect of the Pennsylvania winter on canal construction:
“…this Frost and Snow is much against the Business.  I am in hopes we will soon have better weather.”

“…this hard weather is much against the Work…”

      Besides frost, flood, and snow, Brindley also had to deal with the ice breaking up on the Susquehanna:

“The River is broke up the Channell clear of Ice left great quantities on the Shores ---Has done no damage to the Canal more than driving us from place to place leaving parts here & there unfinished.  It overflowed the Canal Bank down to the Gray barr Rock thence to where we just began the Bank stood about 10 Inches above Water and looked very well…”

      That winter Brindley reported to Morris that he had attended a meeting of the Susquehanna Company in Baltimore and the organizers asked him to act as engineer for them.
  Brindley had been chief engineer that Susquehanna Canal before the company had run out of money.
  Now the Baltimore backers of the Susquehanna Canal intended to again initiate construction that spring.
 Brindley informed Morris that he thought he could act as engineer both to the Conewago Canal Company and to the Proprietors of the Susquehanna Canal.

      It is likely that Brindley’s meeting with the merchants of Baltimore to discuss the Susquehanna Canal was the direct cause for his termination by the Conewago Canal Company:

      “This hasty determination of my discharge (original torn – on the same?) day with the Boards sudden breaking up…”
  

       The Susquehanna Canal’s purpose was to funnel trade to Baltimore and away from Philadelphia.  Robert Morris and Tench Francis would have seen Brindley’s desire to work for the Susquehanna Canal as a breach of loyalty to them.  It was Tench Francis, then Treasurer of the Conewago Canal Company, that had Brindley discharged.  Brindley addressed Francis:
      “Your conversation this Eveng. makes me uneasy to see you (are) not satisfied.  If I have erred in carrying on the Conewago Canal, let me know in what.  With your objections to my Susquehanna connection is (?) wherein You seem to doubt I act contrary to Your Interests’ …”

      Whatever the conversation between Brindley and Tench Francis, it did the trick.  On July 8, 1794 the Board resolved to reinstate Brindley.

      The termination and rehiring of Brindley hurt construction progress of the Conewago Canal.  Three floods, unusually high, also hurt progress.
  Writing of 1794, Brindley confided to Francis:

“To me this seems an unfortunate Year from beginning to end.  Sickness and (indistinct) disappointments constantly in my way.”

      In part, Brindley is speaking of his own illness which kept him from the construction site:

“Since my second appointment in July, I went agreeable to instructions in Septr. And arranged the work, showed Mr. Thompson the necessary Dams
 to be thrown round the Barr Rocks in order to cut thro them into the Bason of the River.  Then left the Job … when I found myself unwell and went Home, intending to return in time to begin Work…”

      In part, Brindley is also speaking of the unusually high level of the Susquehanna River which prevented work being done in the channels in the river.  He continued:

“but hearing unfortunately the River has raisd. And carried part of it (the work) away immediately after building.  I waited for the River to lower and to recover my Health, both which did not happen till cold Weather with the season too far advanced to Work in water…”

      The workforce, at 190 men at this time last year, was now 42.  Brindley asked the Board for guidance on how many men should be employed, as well as providing the financial means for paying them.

      In 1794 the Company had to determine the size of locks that should be built along the Conewago Canal.  The Company was contractually obligated to build two but could build more, in addition to the regulating lock at the head of the canal.  But the exact size was an important determination.  Choose a lock size too small and future river traffic might be severely limited.  Select a lock size too large and the Company might be saddled with additional capital costs as the locks were the most expensive single element on the line of the canal.  These locks had to overcome a difference in elevation of nineteen feet, or about a lift of 8-1/2 feet per lock.  Until the size of the lock was determined, excavation of the lockpits could not go forward.
      The size of the locks depended on the size of the boats using the Susquehanna River.  Brindley recommended that John Bratton, a boat builder and shipper and a member of the Assembly, be consulted.
  Britton’s view was that the Conewago Canal should be built not for the boats that have used the Susquehanna River, but the boats that were to use it in the future.  The capacity of boats was measured in bushels of wheat or flour, the principal cargo traveling downriver.  Bratton pointed out that the size of boats was increasing and that much larger boats were being introduced on the Susquehanna:

“…about ten years ago the general size of our Boats were from one to three hundred Bushels, some Boatmen aledged that larger (boats) might be introduced to more advantage.  The proposal was treated with some degree of ridicule…”
 
“…my Brother & I got one built of about one thousand bushels Burthen & after trial we found that with seven hands in her, that is one to steer & six to push, a Boat of four hundred bushels with five hands were not able to gain more than one day in ten.”

      In Bratton’s view, larger boats were the future of Susquehanna River navigation:

“The superior advantage (or larger boats) was so evidently seen that since that time there hath not been a boat built about Lewistown of Less than seven or eight hundred bushels burthen…”

      Bratton went on to state that even larger boats were being built for the Susquehanna River trade, from 1500 to 2500 bushel capacity.  The only real disadvantage to these larger boats, in Bratton’s view, was that warehouses didn’t exist along the Susquehanna.  Therefore, the larger boats were delayed longer in getting a full cargo to take downriver as farmers had to transport their flour and wheat from their homes located four to eight miles from the river.
  But this was a temporary inconvenience that was being remedied throughout the region by the construction of warehouses along the river.
      In Bratton’s view, a canal like the Conewago needed a channel that was 40 feet wide and 4 feet deep.

“Mr. Elis Boat that I have mentioned is as near as I can recollect 96 feet in length & eleven in breadth & about three and (a) half in depth from the lower part of the keel to the top of the Gunnel; ours is about 80 feet long & 14-1/2 in Width & about the same depth as the other.”
 

      But Bratton felt that larger boats with larger dimensions would come into general use and the locks on the Conewago Canal would have to be sized for these larger boats:
“But as the size of Boats is increasing every year & every increase in size is found to be a proportional advantage, I expect to see Boats in five years that will carry from 2000 to 3000 or more Bushels of Wheat. The length of the Boats I think might be confined to 100 feet, the Breadth to 20 & the Depth to 4 feet in the Water…”

      This was an eloquent argument for larger locks to be built in the Conewago Canal.  The Board, however, chose smaller dimensions:
“Resolved.  That the locks be made ten feet wide and eighty feet long.”

      These locks were subsequently widened to 12 feet in width, but still less than the largest boats then on the Susquehanna.
  These locks would not be able to handle the larger boats about which Bratton wrote Brindley.
      In 1795 Samuel Meredith
 replaced Robert Morris as President of the Conewago Canal Company and Francis Willing Francis
 replaced his father as Treasurer.
      As of the beginning of 1795, Brindley had a portion of the canal prism excavated between the head of the canal and the ferry landing, although not of the desired 40 foot width.  Alongside this excavation Brindley constructed an embankment to protect the canal from floods.  This embankment withstood the three floods of 1794.

      By the beginning of 1795 still much work had to be done.  The channel through the rock bars in the Susquehanna River to the upstream entrance of the canal needed to be hewn from the rock of the river bed.  For this, Brindley directed the placement of the cofferdams which would permit the excavation and blasting of the river bed in dry conditions.  Close by the seat for the regulating lock had to be excavated and the lock constructed.  Also at the upstream end, Brindley directed the construction of a dam that would divert flood-borne driftwood from the canal entrance.  At the lower end of the canal, lock seats for the two locks, one above and one below the ferry road, had to be excavated.  The canal prism itself had to be widened from 22 feet to 40 feet.  Before the locks could be constructed, bricks would have to be molded and burned and stone, presumably for the coping stones and quoins, quarried.
 

      In April 1795, William Weston, the English engineer employed by one of Robert Morris’ other companies, the Schuylkill and Susquehanna Navigation Company, visited the works and recommended that both of the two locks be constructed south of the Ferry Road at the downstream side of the canal.  He also recommended that Brindley use one or two of the Schuylkill and Susquehanna Canal frames for the locks as it was very difficult to hire labor to construct these wooden frames at the Conewago Canal, a recommendation that Brindley agreed to.  Brickmaking for the locks began with six gangs of brickmakers.
  The first kiln of brick was burned in May.
  With this first kiln of bricks, Brindley experimented with different types of clay to determine which would produce the best bricks.

      Workmen remained scarce.  Not including the contractors’ workers on the channel, Brindley had a force of 60 workmen – 30 in the Brickyard, 6 carpenters and blacksmiths, 14 woodcutters and 10 working in the stone quarries.
  He reported that he hoped to increase that number:

“…have a promise of a number in a few days, that are expected to return from fishing…”

      By June 1795 Brindley had increased the workforce to 60 men but still was experiencing great difficulties in recruiting workmen.  He explains these problems to Francis:
“No new Hands come in to Work either for contract or day wage.  The Farmers etc. out bid Us, They give from 3/9 to 4/6 per Day and find them provisions, while our Work is rated at 4/6 and they find themselves (provisions), and what is worse We are generally a Month or Six weeks wages in debt to the Hands before money comes to pay them which damps the Spirits of laborers…”

      By August 1795 Brindley was reporting that brickmaking was going well, as was stone quarrying, constructing the frames for the locks and procuring the lime for burning to produce mortar:

“The Materials for the Locks are in good forwardness 300,000 Bricks odd will shortly be burnt.  Culvert, Quoin, Apron and Coping Stone for the Locks & Bridges will be here soon as the roads dry a little.  The sills & Paddle Frames are ready with 5 or 600 Busls. Lime in the Kiln waiting for a Ferry Boat … to bring it here.”

      What wasn’t progressing was the excavation for the lock seats:

“The Foundation for the Locks are the most backward. Men will not come here to Work till the sickly season is past, say 2 or 3 weeks.  Have advertised but none comes.”

      Bu August 1795, Brindley was reporting that brickmaking continued for the locks, with 340,000 made and another 302,000 needed.  He reported that stone for the lock copings and quoins was mostly done.
  It appeared that construction on the locks could begin in the Spring of 1796.

        At the beginning of 1796, Brindley made his plans for the ensuing construction year.  He had contracted with James Cockran to excavate the lockpits, a task that Brindley expected would be complete by the middle of March of 1796.
  For this work Cockran had a workforce of some 25 men.  The lowest 5 feet of the lockpit would have to be hewn or blasted out of solid rock.
  Once the lockpits had been excavated, the bricklayers could begin work on the lock walls, the hewn out rock providing a very substantial foundation for those walls.
      By March 1796, Brindley was preparing for the actual construction of the two locks and the regulating lock.  Cockran, the contractor digging the lockpits with 26 men, now expected to finish by April 1, 1796.  The cut stone was mostly completed, including that for the quoins, apron, coping and culvert.  The bricks were not completed but an additional 320,000 bricks had been cast and were ready to be burned.  For mortar, Brindley had contracted with Colonel Galbraith to furnish limestone at 25 cents per perch.  This would be shipped by river to the construction site where it would be ground and burned in a new kiln that Brindley had just completed at the lower end of the canal.  There is no reference in the records to hydraulic cement being produced: Brindley would have known of hydraulic cement but was probably producing normal lime mortar.  Brindley then had 26 men working on the excavation of the lock pits (Cockran’s men), as well as 3 stone cutters, 3 carpenters, 2 common carpenters, 2 blacksmiths, 8 wood cutters, 2 clay casters, 2 laborers for the wagons and 8 additional, for a workforce of 54 men.  He informed the Board that by the middle of July of 1796 he expected to hire an additional 50 men.

      At this time Brindley into a contract with two bricklayers from Philadelphia, William Kilton and John Neal, to do the brickwork on the locks beginning the middle of April.  Kilton and Neal agreed to keep four bricklayers busy at all times and were to be paid $4 per thousand brick.

      Things looked up.  The construction looked like it would go forward and that the canal would be completed that summer, 1796.  Then the money ran out.  The stockholders weren’t paying on their stock.  Brindley pleaded that more money be found so as to push the work forward:

       “Everything here is in good forwardness for finishing the Canal this Summer.  But I am sorry to say We cannot go on for want of Money.  And that should supplies not immediately come the Work must Stop, the Season lost and my patience tired.  Mr. Treasurer Frances says the Stock holders does not pay up.  I Beg You--- will you lend him your immediate aid to save Us from ruin.”

      The root cause of this financial crisis was that the Company wasn’t receiving the necessary payments from their stockholders.  Brindley had seen it before on the Susquehanna Canal:
“… the Stockholders has paid in none for some time, its truly wrong to suffer such delinquency --- That was the ruin of the Susqa. Canal, Their engagements were to pay in one Year £ 20,000 for the compleating of that Work – 13 Years has since elaps’d and the Money not paid up Yet, or the Work finished to Their shame and loss.”

      Some money was found and the work carried on.  But the shortage of money hurt construction.  Some contractors, like Hart & Miller, demanded payment in advance of work.  Workers became dispirited and disgruntled by a lack of pay.  As Brindley wrote, “… (Their spirit) has (been) damped more than ever.”

      Besides the shortage of money, Brindley also had to contend with a spring flood on the Susquehanna:

“The River is very unfriendly to the Work … Cochran’s Men are almost wore out with working to keep it out of the Lock Pitts … Expect every moment the Dam to break and drive them out…Was near losing a Kiln of Lime part Burnt last Night raised a Party and through (threw) a Dam round the Front that keeps (out) the River…”

      Colonel Matlack was sent to the site to report on the conditions.  He was asked to report back on Brindley’s performance in directing the work on the Conewago Canal.  Matlack gave the Board a strong endorsement of Brindley’s work:
      “It is but Justice to Mr. Brindley to say that, I am convinced, he has directed the force he has under him with judgment, and is really making exertions to forward the business.”

      Matlack reported back how the shortage of money had greatly hurt the construction progress:

“…I had not got within five miles of this place before I heard that they (the Stone Cutters) had left the works, because they could not get their money according to contract.  These men you will probably have seen before this reaches you and, of course, will learn the truth from their own Mouths.”
 
      The shortage of money, particularly the inability of the Company to make regular weekly payments, had, in Colonel Matlack’s view, greatly injured the company:

“…Without regular weekly payments this kind of people will not be satisfied, and the want of it becomes a subject of constant complaint among themselves, and this is told much to the disadvantage of the Company, even where there really is no ground for it.”

      Matlack found that Cochran, now reduced to 15 men, was still excavating the lock pits for the two locks at the lower end of the canal.  At the other, or upper, end, work had begun on laying the foundation of the regulating lock, cut from almost solid rock.  The masonry hollow quoins in which the wooden lock gates would be hinged, were to be placed soon.  Brickmaking continued, with 8,000 bricks per day being molded.  But Matlack found that Brindley’s workforce was greatly depleted and although Brindley had advertised for additional men at good wages, perhaps only 12 to 15 men were expected to respond.

      By the end of May, 1796, the flood waters of the Susquehanna began to subside.  Brindley reported saving the lime in the kiln from the flood waters:
“Saved the Kiln of Lime by throwing it out of the Kiln on the Bank out of Waters reach so soon as burnt etc.”

      Brindley was not as successful in keeping the flood waters out of the two lock pits, which filled with water.  Until they could be drained work could not proceed on the locks.  Cochran’s men were used elsewhere on the Conewago Canal.
   Additional workers could not be found.  Only four workmen responded to Brindley’s advertisement for workers in a single week.
 

      Lack of funds continued to plague the construction site.  Because money to pay the men was not forthcoming from Philadelphia, Brindley resorted to partial payments or no payments:

“I do not know how to keep the Men quiet.  The partial Payments we make only increases their anxiety.  He that gets none says ‘is that man you have just gave Money to more deserving than me?’”

      By the beginning of June, some of the men were planning to leave the work as early as July 1st, so as to avoid the sickly season of late summer.
  Other men left because they weren’t being paid.
  Still others left the brickyard to work on the harvest.

      Other problems sprang up.  Miller, the mason working on the regulating lock, asked that the time that he spent on the lock be compensated by the company, money that Brindley didn’t have.  Cochran demanded additional payment for the unanticipated difficulty he faced for the two lock pits that he was excavating.
  But not all news was bad news.  The regulating lock, built of masonry rather than, as originally planned, brick was almost finished.  Also, the river was dropping rapidly which would permit cutting the channel in the river bed through the bars at the upstream entrance to the canal.  In addition, the carpenters’ work on the lock gates and frames was proceeding well.

      By the end of July 1796, Brindley had his men excavating the canal through rocks just above the regulating lock at the upper end of the canal.  The rock was extremely difficult to excavate.  Blasting was of little use.  Brindley had to develop a new technique for removing this rock:

“(the rock) is exceeding hard to Quarry … it seemed to resist all our efforts.  The stone is flat hard strata most in Water 40 feet long, 20 wide & from 3 to 10 Inches thick so that Powder is of little use.  Tried many ways to raise them, the best I have hit on is to find the edge of one of their Pieces, then force a part open for 8 or 10 heavy Crowbars placed in regular duration for (indistinct).  Then lay Planks on the Barrs & on the Plank.  Stone Sufficient to break or bend them nearly, then strike with heavy sledges in the direction we want it to break, which they generally do after resisting this incredible weight 8 or 10 Minutes.  Then draw them out with Horses and Tackle.  I never met its equal for toughness …”

      With the coming “sickly season,” in August 1796, Brindley and others withdrew from the construction site.  Writing from his house in Wilmington, Brindley had regained his confidence and stated, “… every thing bids fair for a finish this Season,” provided that Brindley would receive the necessary funds.

      By October 2, 1796, Brindley was back at the construction site.  The rock excavation between the regulating lock and the river had almost been completed, excavated by Cochran.  The lock pits at the downstream side of the canal had been finally dried from the flooding of earlier that year and work was set to begin building the brick lock walls.  Workmen who had left before the sickly season were now returning to the construction site.  As Brindley wrote, “There is nothing likely to Stop us but bad weather.”

      In October 1796, money still remained a problem.  Brindley wrote, “More Money is much wanted to pay the Men for August and Sepr. Months.”
  But unlike in the Spring of 1796, Brindley’s reports no longer sound discouraging..  He reports that the bricklayers have begun the foundation for the lower two locks and, “…every thing is promising towards a finish.”

      Problems remained.  Brindley wasn’t getting as many men as he had wished.  The brick burners were going slow in order to force him to raise their wages.  The river was low thus delaying shipments of limestone and sand upriver so as to produce the needed mortar.
  But work was pressed forward.

      By November 1st, 1796, Brindley had 80 men on the job.  The delay of shipments of limestone had now resulted in a shortage of lime for the locks – the boat delivering the limestone to the kiln could only bring half a load up the channel at a time due to the low water.  Brindley set six bricklayers to work on the west wall of the regulating lock, the east wall having been finished.  The scarcity of workmen affected the remaining excavation needing to be done at the head of the canal.  Brindley tried using German immigrants for this work but the results were disappointing.

      By the close of 1796, work was going very well.  At the upper end of the canal, the two channels through the rock bars were well underway by contractors and the results good.  The most important of these was the channel through the Strong Bar to the Great East Channel of the Susquehanna River.  Once this channel had been cleared of rock, boat passage into the head of the canal would be practicable even when the river was at its lowest.  The stone cutters were also busy installing the coping stones on the largely completed regulating and lower locks.  Work continued well on installing the lock gates into these locks.  At the lower end, Brindley’s contractor had nearly finished cutting through from the lower end of the lower lock into the river.  This had been left unexcavated so as to function as a dam when the lock pits were being excavated.

      The favorable conditions at the upper end of the canal in the autumn of 1796, for cutting channels through the bars, came to a close with the winter floods of 1797:

“The River is High, Stops the Work at the Head of the Canal…”

      Still, money remained a problem.  At the beginning of 1797 the men were again threatening to stop work if not paid, supplies were not being delivered and company drafts were not being honored in Yorktown:
“(The men) are exceeding clamorous for their pay so that I can do nothing with them.  Came to York Town last night, can get no money for Orders. The Work will stop if supplies do not come soon.  …”

      And on the following day, Brindley wrote to the company:

“…the men seem so desirous to go away. Indeed I have done all I can to keep things right for this Work.  In hopes you will send me supplies by next post, which I Beg You not to Neglect. If this opportunity is lost the work will not be completed this Year, and many valuable materials, of course, be injured and lost; surely the Board will consider the Company’s Interest, and the Work be done this Spring, for my part, quite tired of waiting on it.”

      Brindley tried selling company property:
“… am trying to sell some Expensive Horses and a pair of Fatt Oxen.”

      Shortly after these letters, Brindley traveled to Philadelphia to see what he could do to get the needed moneys released by the Board:
“I wrote you Yesterday that I came to the City to know what to do. … The Men clamorous for their pay – The work is suffering while we ought to be finishing -- … Its’ hard to (re)turn (to) these Men without Their pay…”

      Instead of providing Brindley with additional funds to pay the men, the Board appointed Mr. Pasquier to the Board for the purpose of obtaining a complete and accurate account of all moneys that had been spent on the Conewago Canal since May 1794.  To do this, Pasquier had to travel to the construction site and was given $500 to dispense to the workmen and others with claims against the company.
  He was given specific orders to spend this money in small sums, “…to such people as it is necessary to retain, until the work is completed.”
  He was told, “We do not wish Mr. Brindley … to touch a Pound.”
  
      The amount Pasquier brought to the Conewago Canal construction site was hardly adequate to cover the amount of money owed by the Company.  In short order that $500 had been distributed, primarily to the workers for back wages, as well as an additional $400 provided by Brindley as a way to keep the construction moving.  Pasquier had examined all of the vouchers and placed these in a journal and ledger.  He reported no improprieties.

      Work progressed, albeit slowly.  By May 1797 Brindley had reported that, “We have the Locks and Bridge near finished.”
  The bridge was the structure over the canal at the lower locks to provide access to the ferry landing.  Brindley reported that if money was forthcoming, the canal would be finished by the middle of June:

“Our Work is drawing to a close, by the Middle of June as we expected, we shall be ready to let in the Boats, if You furnish us with Money to pay the Workmen…”

      The Board released an additional $1500 to Mr. Pasquier to pay out to the workers and contractors.  This was not enough to cover the Company’s obligations.  It was intended to, “…be Dealt out to those most neady.”
  The purpose of this money was not to pay the debts of the company but to insure the completion of the canal:
“I must remind you that we expect the Locks, Bridge etc. will be finished & the waters let into the Canal before the Sickly Season arrives.  On this I depend therefore the necessary assistance must be had immediately & a finish put to the business in all events.”

      Brindley was still able to keep most of the construction moving.  The biggest problem facing Brindley was that Delaney, the contractor charged with building and installing the massive wood lock gates into the masonry locks, had left the works to go to Great Falls on the Potomac to work for the Potomac Canal Company.
  Delaney, who had built the lock gates for the Schuylkill and Susquehanna Navigation Company in 1794 for $550, was demanding $1400 per year to build the lock gates at the Conewago Canal.

      Brindley’s recommendation to the Board was:

“…since he is so anxious to go away with a prospect of a good lasting job and this almost finished it will be best to let him go.” 

      By June 29, 1797, Brindley was reporting that the canal was almost finished:

      “… in short it’s near done.  The Regulating Lock and Stop Gates finished.  The Culvert by them Do.  The Double Locks at foot (of canal) are finished all to (indistinct) up the Chamber Walls and 1 pare of Gates to hang the other 2 (indistinct) Compleat.  (Indistinct) a Stop Gate to put up.  Temporary Dam to take out, say 100 Cubic Yards Rock to Blow in the Barr Rocks at the Head.  Say 200 Yards of Dam to Build across the Sluice at foot of the Barr Rocks, a Small Barr and Temporary Dam to take out at the lower Locks.  Then the Canal will be completed.  And would have all done as this had the River lowered as in common seasons…”

      But again the lack of money retarded this last bit of work to be done.  As Brindley reported in August 1797:

“I need not inform You the awkward situation I am in between Your not sending supplies and the Clamour here for want etc. … If I do not here from You by next Post must give it up which will make me very sorry since its so near done.”

      Finally, the canal was done.  It was inspected by Dr. William Smith and in a joint memorandum, Smith and Brindley set the opening date for the canal:
“Dr. Smith having visited the Canal, with Mr. Brindley, it is 

Mr. Brindley’s Opinion that with any tolerable Weather he will be 

ready to fill the Canal & pass Boats through the Locks in Two Weeks 

from this Date; but for the greater Certain it is agreed that this Day 

three Weeks being Wednesday the 22d Nor. Be the Day for opening 

the Canal & passing River Boats thro the Locks & that at least two

such Boats from give to Seven Ton be then passed.  Notice of this be 

given in the Philada., Lancaster, York & Harrisburg Papers—“

      The resulting celebration, held on November 23, 1797, was a celebration 

of James Brindley’s achievement.  

Aftermath
      A major reason that the Conewago Canal Company completed the canal in November was that Brindley paid the workmen from his own pocket, so as to keep them at work.  The beginning of 1798 found Brindley in Philadelphia and broke:

“I want much to leave the City but have not money to clear myself out of Town, or get my Horse out of Mr. Sloughs Stable on Lancaster…”

      The reason that Brindley was broke was that the Conewago Canal Company had never reimbursed him for the money that he had advanced for the work to the workers on behalf of the company:

“Your delay in not paying the Balance reduces me to a very disagreeable strait which increased more and more the Promisary Notes will soon all be due. … March was a Year I advanced $800 of my private money when the Men were suffering for pay; Money I never earned in Your service.  When at that time You owed one near that sum and have been suffering ever since.  I have a large Expensive Family to maintain…”

      Brindley had borrowed the money to pay the workmen, many of who were starving or in otherwise dire straits:
“The Gentleman who was so kind as to advance me the Money on it is not a little affronted and insists on being repaid, immediately, (a) considerable part of that Sum I got on some notes I advanced to the Starved Wretches that came 80 miles to get their Settlements, some of them begged their way I am told…”

      Brindley ends the letter of appeal with his personal situation:

“What hurts me most is I have Two Children at School and am not able to pay either Boarding or Tutors.  If They lose Their Educations now They are most forever, being nearly at maturity, and their Mother justly complains at my long absence to serve You and Neglect my Family here …”

      The Board received Brindley’s letter but no action was taken:
“A Letter from Mr. Brindley was presented praying for relief of the Debts he had contracted for etc. in the name of the Co. He states that last March was a year he paid $800 to Labourers & for which he has not been yet reimbursed, & had not received any Compensation for his Services.”

     In June 1798 Brindley asked General Miller to look into his case:

“Am still at a loss for Money… Mr. F.W. Francis has not  to look into the Business. Will you be so kind as to take it into consideration, and give me Your Opinion what is best to be done. It’s not in (my) power to support my Family at this rate (and) have lived on Trust these 2 Years .  I wish the Comy. Either to pay or say they will not…”

      By November 1798, Francis promised Brindley that he would convene the Board to examine his account:

“I called at Your Office this Morng. To (your) Promise of Saturday last, in Order to try to call a Board to see what is to be done towards paying the Balance Due (me) from the Conewago Canal Company…”

      By the beginning of 1799 Francis began to prepare Brindley’s final settlement:
“Its hard for one to be hanging here on Suspense and Expence waiting a settlement.  Will You be so kind as to have the Cash Account adjusted now you have begun it.  And a Balu. Struck so that’s in case of accidents my Family knows where to apply for it. …”

      The official final cost of the Conewago Canal to the company was stated as $105,000.
  An additional $14,000 [£5,250] was contributed by the State of Pennsylvania.  It is clear from Brindley’s experience that the total amount was probably highly.  In those days before Mechanics Lien Laws, workers had little recourse to capture past wages due them.  Probably numerous workers were never paid for their work for the company.  Contractors were also not paid, or had their final settlements greatly delayed or reduced.
      Withholding funds from Brindley in the final year of construction reduced the usefulness of the Conewago Canal.   In March of 1798, Brindley  wrote about the problems bringing boats upriver in the entrance channel to the Conewago Canal:
“Abraham Exter … Says the River is low for the Season and shows the Sluice Dam is injured by the Spring Floods.  The gaps that were left in it as drains are considerably enlarged, and causes a very swift current thro the Strong Barr so that it sometimes takes 20 Men to Get a Boat up, of which the Boat Men complain much. Had I been furnished with a little Money last fall should have finished that part and put an end to murmurs of this sort which I doubt are only beginning…”

       The locks of the Conewago Canal, as we have seen, were not sized for the larger boats then being used on the Susquehanna River.  Some of the larger boats bypassed the canal, down the rapids of Conewago Falls.  During construction, probably in 1794,
 a German miller named Cryder
 built a new river boat shaped like an ark and successfully took the vessel with its load of flour downriver from the vicinity of Huntington on the Juniata River down to the Susquehanna, and through the Conewago Falls at what is now York Haven.  Similar arks were soon passing the Conewago Falls rather than using the Conewago Canal.  Still, smaller boats did use the Conewago Canal.  In 1798 legislation was proposed that would permit the Conewago Canal Company to charge tolls.
 But this bill did not pass.  In 1802, Thomas W. Francis petitioned the State of Pennsylvania for the right to charge tolls on the Conewago Canal.
   By 1804, Francis had the authority to charge tolls on the Conewago Canal
      But the Conewago Canal had a more important role than as a transportation canal, that as a power canal for industries to be established along the banks of the Susquehanna Canal at the lower end, the site considered the most important hydroelectric site in the state of Pennsylvania.  In 1792 the Conewago Company had acquired 292 acres of valuable property along the Conewago Falls.

      By 1800 the Conewago Canal Company, destitute of income, became moribund.  It was sold at a Sheriff’s auction to a purchaser, Charles Willing Hare, who secretly represented Francis.  By this maneuver Francis became the sole owner of the valuable lands owned by the company, as well as the canal itself.
  He was mentioned by Latrobe in his report to the Secretary of Treasury as the sole owner of the canal, an unusual occurrence at a time when virtually all canals were owned by corporations or the state.
  He was sued in a Court of Equity in 1811 by Samuel Meredith who claimed that he was defrauded by Francis and that it was he, Meredith, who was President of the company and the responsible official.  Elections had not been held since May of 1798 and the sale of this property to Francis held.

[NEED TO ADD STORY ABOUT THOMAS W. FRANCIS TAKING OVER THE CONEWAGO CANAL COMPANY UNDER DARK CIRCUMSTANCES]
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