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MODIFICATIONS TO MONOCACY BOOK
MOD 1 - Page 1 and 2
      The Monocacy Aqueduct is one of two of the most important structures
 of America’s most pristine surviving example of the early nineteenth century canal era, the Chesapeake and Ohio Canal – now the Chesapeake and Ohio Canal National Historical Park.  Located on the boundary of Frederick and Montgomery Counties (Maryland), at milepost 42.2 on the canal, and a short distance upstream of the Potomac River, the Monocacy Aqueduct is a fine example of early nineteenth century engineering.  At 516 feet in length
 it is a little shorter (and much older) than the Washington Monument XE "Washington Monument:Monocacy Aqueduct is almost as long as Washington Monument is tall" \i  is tall – and well deserving of preservation.  It is also a vital link in the continuity of the Chesapeake and Ohio Canal towpath used for a variety of recreational activities including walking, jogging, biking, and horseback riding.  Should the Monocacy Aqueduct be breached or otherwise damaged, not only would the integrity of this fine structure be lost but also much of the recreational activities of the Chesapeake and Ohio Canal National Historical Park in this area.  

MOD 2 - Page 3
      Improved roads were an obvious means to improve communications, but an existing and extensive system of American rivers partially penetrated into the hinterland and could, it was thought, be effectively used. The roads of the era were extremely crude and difficult.  Water transportation was less expensive.  At a time when animals were the primary source of motive power, a boat drawn by horses or mules could haul vastly larger cargoes than a wagon hitched to the same animals. The difference in cost between land and water transportation was estimated to favor water hauling by ten to one or more.  Not only was water transportation substantially less expensive, but it could provide excess water to power factories and mills, increasing the economic benefit to the owners.
MOD 3 - Page 4
      The Erie Canal was a tremendous success.  It provided an inexpensive transportation means for shipping the agricultural produce of the western lands to New York City and the markets of the east.  People like Congressman Charles Fenton Mercer saw the Potomac River as a similar transportation corridor.  Those interested in developing the Potomac River XE "Potomac River:As avenue to the west" \i  as an avenue to the west used the Erie Canal as their model in developing a new canal – the Chesapeake and Ohio Canal XE "Chesapeake and Ohio Canal:New canal to be developed along the Potomac River using the Erie Canal as its model" \i .  The Chesapeake and Ohio Canal was to have three sections: eastern, middle and western.  The goal was to link Washington, D.C. (including Georgetown and Alexandria) with Pittsburgh and the western rivers.  The canal never reached the Ohio River.  The eastern section – the only section to be constructed – linked Georgetown XE "Georgetown:Terminus (with Washington, D.C. and Alexandria, Virginia) of Chesapeake and Ohio Canal" \i , Alexandria, Virginia XE "Alexandria, Virginia:Eastern terminus (along with Georgetown and Washington, D.C.) of Chesapeake and Ohio Canal" \i  and Washington, D.C XE "Washington, D.C:Eastern terminus (along with Georgetown and Washington, D.C.) of Chesapeake and Ohio Canal" \i  with Cumberland, Maryland XE "Cumberland, Maryland:Western terminus of Chesapeake and Ohio Canal" \i .  It was begun July 4, 1828 and was designed to follow the Potomac River, on its Maryland side, to Cumberland.  The Chesapeake and Ohio Canal XE "Chesapeake and Ohio Canal:Eleven aqueducts would be required" \i  would require eleven aqueducts, the largest, by far, being the aqueduct over the Monocacy River XE "Monocacy River:Location of largest of eleven aqueducts on Chesapeake and Ohio Canal" \i  on the border between Montgomery and Frederick counties and not far from Dickerson, Maryland.  Construction of the Monocacy Aqueduct XE "Monocacy Aqueduct:One of greatest achievements of Chesapeake and Ohio Canal Company" \i  was one of the greatest achievements of the Chesapeake and Ohio Canal Company.

MOD 4 - Page 5
      No man worked harder for passage of legislation for a canal to link Washington, D.C. with the Ohio than Congressman Charles Fenton Mercer of Aldie, Virginia.  By 1828 Mercer had succeeded and was named President of the new company.  To plan and build this very large scale enterprise, the President of the Chesapeake and Ohio Canal Company, Charles Mercer XE "Mercer, Charles:As canal president, needed a corps of engineers" \i , and his Board of Directors, needed a corps of engineers to plan, design and oversee its construction and an outstanding engineer to direct this corps of engineers.  From the beginning it was obvious who was needed to head up this corps of engineers.  Once Congressman Mercer XE "Mercer, Charles:Elected President of Chesapeake and Ohio Canal Company" \i  was elected President of the new Chesapeake and Ohio Canal one of his first acts was to invite Benjamin Wright XE "Wright, Benjamin:Canal President Charles Mercer invites Wright to become Chief Engineer" \i , former Chief Engineer of the Erie Canal, to Washington to become the Chief Engineer of the new canal.
  Wright XE "Wright, Benjamin:Salary - $5,000/year" \i  was paid $5,000 per year,
an enormous sum for the time.  As the canal company reported to Congress: 

MOD 5 - Page 7
      Besides a Resident Engineer, each of the five Residencies had an Assistant Engineer, usually a young man.  It was through this system of engineers and assistant engineers that these early canals developed a new profession – that of civil engineering.  The Fifth Residency, including the Monocacy Aqueduct, provided an example.  The Assistant Engineer for the 5th Residency was Charles Ellet XE "Ellet, Charles:Assigned as Assistant Engineer to 5th Residency - 1828" \i , then only eighteen years old.  Ellet would later distinguish himself in American civil engineering, particularly in the design and construction of suspension bridges, such as was later constructed at Wheeling, West Virginia XE "Wheeling, West Virginia, suspension bridge:Later to be designed by Charles Ellet" \i .

MOD 6 – Pages 7-8
      In addition to these engineers Wright also established the position of Supervisory or Inspector of Masonry.  The Resident and Assistant Resident Engineers were not experienced in masonry work and therefore it was this position provided that expertise.  Robert Leckie XE "Leckie, Robert:Appointed Supervisor of Masonry" \i  was selected for this position.  Leckie, born in Scotland, was an experienced mason who had worked under Benjamin Latrobe XE "Latrobe, Benjamin:Leckie had worked under at Marble Quarries" \i  at the Marble Quarries XE "Marble Quarries:Provided stone for columns at U.S. Capitol" \i  several miles below the Monocacy Aqueduct to provide columns for the U.S. Capitol XE "U.S. Capitol:Marble quarries provide stone for columns" \i  and on the Lansford Canal in South Carolina XE "Lansford Canal, South Carolina:Robert Leckie built" \i .  There is no question that Leckie was qualified for this position.  As supervisor of the Marble Quarries for Latrobe in 1817 Leckie was considered a “famous Quarrier” and was responsible for getting the monolithic columns from the Marble Quarries.
  At the beginning of the construction of the Chesapeake and Ohio Canal, Leckie XE "Leckie, Robert:Three sons die" \i  had three sons die of illness, which may have been a factor in his performance on the canal.  He too, was also sick for a prolonged period during the beginning of 1830.
  Although he considered Leckie highly competent, Wright XE "Wright, Benjamin:Misgivings on Robert Leckie" \i  had some misgivings on how Leckie XE "Leckie, Robert:Wright's misgivings on Leckie's dealings with workmen" \i  dealt with the men working on the canal.
  In the design of the Monocacy Aqueduct, Wright consulted with Leckie on its plan and cost estimate.

MOD 7 – Pages 8
      Illness took a heavy toll on these men and on the overall organization itself.  Like most canal construction projects, cholera and other water-borne diseases took a heavy toll, particularly in the summer and early autumn.  Böye XE "Böye, Herman:Becomes ill at Monocacy Aqueduct site" \i  became ill, probably of cholera, and for awhile his responsibilities were discharged by his assistant,. Ellet XE "Ellet, Charles:Discharged Resident Engineer responsibilities for 5th Residency while Böye was sick - 1829" \i .
  In December 1829 the Board of Directors appointed Alfred Crueger XE "Crueger, Alfred:Assumes responsibilities on 4th residency, later to be extended to 5th residency due to Böye's illness" \i , who had been appointed the engineer in charge of the 3rd residency, to assume duties on the 4th residency that had been assigned to Böye.
  This was later extended to include the 5th residency, including the Monocacy Aqueduct XE "Monocacy Aqueduct:Cruger's responsibility extended to include 5th Residency, including aqueduct" \i .
  Ellet XE "Ellet, Charles:Became Crueger's assistant when Crueger was assigned to 5th Residency" \i  then became Crueger’s assistant.
 This was only supposed to continue until Böye recovered.  But Böye XE "Böye, Herman:Death of" \i  never did recover and subsequently died.  Ellet XE "Ellet, Charles:Becomes sick but recovers" \i  also became sick but recovered and decided to leave the canal and pursue his engineering studies in France.  Ellet XE "Ellet, Charles:Replaced by Charles Fisk" \i  was replaced by Charles B. Fisk XE "Fisk, Charles:Replaces Ellet as Assistant Engineer of 5th Residency - 1830" \i  as Assistant Engineer to Crueger.  Crueger was therefore responsibility for construction of the aqueduct from 1830 through its completion, in 1833.  He was also the third resident engineer, after Böye and Ellet, to supervise the construction of the Monocacy Aqueduct.

MOD 8 – Page 9
      In engineering, like most other human activities, it is important to give credit where credit is due.  Later writers may have credited Alfred Crueger as being the principal engineer of the Monocacy Aqueduct. XE "Monocacy Aqueduct:Cruger later erroneously credited as being principal engineer for" \i   Engineers of the time, however, understood that it was Benjamin Wright
 who was responsible for the design and construction of the Monocacy Aqueduct.  Take, for example, the inspection visit of military engineers John J. Abert XE "Abert, Lt. Col. John J." \i  and James Kearney XE "Kearney, Lt. Col. James" \i   on their 1831 visit to the Monocacy Aqueduct and their subsequent report:

MOD 9– Page 9
      Later writers have also speculated that the Monocacy Aqueduct was constructed without drawings first being prepared.  This also is not correct.  By October 1828 Wright had reported that he had completed the plans for the aqueduct:
MOD 10– Page 9
      By January 1829, Wright XE "Wright, Benjamin:Design of false centering" \i  and Nathan Roberts XE "Roberts, Nathan:Design of false centering" \i  had designed the wooden false centering that would be required to support the ring stones until the masonry arch was closed.  This was the wood structural system that would be built first before the masonry arch could be built.  The ring stones would be laid on that wooden centering and the arch stone inserted.  Then the wooden false centering would be removed.  They also prepared the quantity take offs of the lumber needed to build this centering.

MOD 11– Page 12
      To build the aqueduct, the contractors for the Chesapeake and Ohio Canal Company needed two basic building materials: stone and hydraulic cement XE "Hydraulic cement:One of two basic building materials (stone was the other)" \i .  For stone, the contractors needed a hard stone that could be cut into rectilinear blocks and stand up to the compressive stresses that would develop in the aqueduct’s piers and arches.  These stones needed to be held together by cement, or mortar.  But because the aqueduct held water and stood in water, a cement or mortar would be needed that would not be water soluble, as normal mortars are.  Therefore, the builders of the Monocacy Aqueduct needed hydraulic cement – a mortar that would be resistant to water erosion

MOD 12– Page 12
      Since the Monocacy Aqueduct was to be constructed of rectilinear blocks of stone laid up as ashlar masonry, they required a stone hard enough to resist the compressive pressures that would develop but soft enough to be freely cut in any dimension.  This stone was known as freestone.  The closest existing freestone quarries were at Peter’s Quarries at Seneca XE "Peter’s quarries at Seneca, Maryland:Closest existing quarries to Monocacy Aqueduct site" \i , some twenty miles below the Monocacy Aqueduct.
  But as Robert Leckie XE "Leckie, Robert:On boating stone from Peter's quarries" \i , Superintendent of Masonry, wrote to the Board of Directors:
MOD 13– Page 13
      When the company entered into an agreement to quarry the stone on Mrs. Nelson’s farm, they were aware of the harder white stone that existed on the farm of Mr. Joseph A. Johnson, approximately halfway between the aqueduct site and Mrs. Nelson’s farm on Sugarloaf Mountain. The Johnson family was a well known Maryland family responsible for operating iron furnaces near the Monocacy River and elsewhere.  Probably the company officials initially selected the stone of Mrs. Nelson’s farm over Johnson’s stone because it was easier to cut.  Company President Charles Mercer XE "Mercer, Charles:Prefers stone from Johnson's quarry" \i  wrote the resident engineer, Herman Bőye that he preferred the harder stone of Mr. Johnson’s farm to the softer stone of Mrs. Nelson’s:
MOD 14– Page 14
      At the beginning of the 1829 construction season, the contractor, Hovey, was using both boats on the Monocacy River XE "Monocacy River:Boating stone to aqueduct - 1829" \i  and overland transportation to get the stone from Mrs. Nelson’s farm to the construction site.  The stones transported were rough hewn at the quarry and finished at the construction site.  To build the piers, Hovey first needed to construct cofferdams to hold back the river so as to allow his workers to excavate the river bottom and lay the masonry blocks for the piers on bedrock or other substantial base.  The first cofferdam XE "Cofferdams:Begun June 1829" \i  was built in the usually shallow Monocacy River in June 1829,
 and the business of pier construction begun.  There is no existing description of how the cofferdams XE "Cofferdams:Construction of" \i  were constructed but it is likely they were double wooden boxes with the space between the two wooden walls filled with clay.  Once built, the interior of the cofferdam would have been pumped clear of water, probably by hand, permitting work to begin on the piers.  There were substantial floods in August and September 1829 delaying the work.
MOD 15– Page 14
      At about the same time Wright visited the Monocacy Aqueduct construction site, so did Inspector of Masonry Robert Leckie XE "Leckie, Robert:Inspection of 1830" \i .  On July 9, 1830, Leckie wrote his findings to company President Charles Mercer.  He found that there was much to criticize at the Monocacy Aqueduct construction site including a scarcity of hands being employed by the contractor, the unhealthiness of the place, the number of grog shops at both the Monocacy Aqueduct construction site and the quarry and that the workers spent  a great portion of their time in these places.  None of these criticisms were unique to the Monocacy Aqueduct but existed up and down the line of the canal.  Leckie also criticized the lack of equipment on the construction site (there was, for example, only one wheel barrow at the site) and that the Tuscarora hydraulic cement XE "Tuscarora hydraulic cement:Of doubtful quality" \i 

 XE "" \i  that was then being used was of doubtful quality.

MOD 16a– Page 12
      The company was also under a tight time schedule.  Under their legislative charter XE "Legislative charter:Requirement to complete 100 miles in five years" \i , the company had only five years to build the first 100 miles of the canal.
  Completion of the Monocacy Aqueduct, the largest single structure in that first 100 miles, within that first five years was utterly essential because the aqueduct was not only a vital link in the canal but would also convey water from Dam Three at Harper’s Ferry XE "Dam Three at Harper’s Ferry:Provided water to Monocacy Aqueduct section of canal" \i  to that section below the Monocacy Aqueduct.
MOD 16b– Page 16
The stone from Mrs. Nelson’s quarry, a soft gray stone, proved to be too soft.  When exposed to air it began to disintegrate.  The Company formed a committee XE "Committee to investigate Monocacy Aqueduct piers - 1830" \i  to investigate the problem, consisting of Chief Engineer Wright XE "Wright, Benjamin:Member, committee to investigate Monocacy Aqueduct piers" \i , Inspector of Masonry Leckie XE "Leckie, Robert:Member of committee to investigate Monocacy Aqueduct piers" \i , Board of Directors member Captain Lennox XE "Lennox, Captain:Member of committee to investigate Monocacy Aqueduct piers" \i , and Canal President Mercer XE "Mercer, Charles:Member of committee to investigate Monocacy Aqueduct piers" \i .  This committee found that the stone from Mrs. Nelson’s quarry XE "Nelson’s quarry:Stone too soft to use in aqueduct" \i  was beginning to show signs of decay although having only recently been put in place by the contractor.  They concluded the stone was much too soft to be used.  They recommended to the Board that the three partially constructed piers be torn down XE "Monocacy Aqueduct:Decision to tear down first three piers" \i  and rebuilt using a different, harder stone.
   This recommendation was made by Chief Engineer on July 7, 1829 and was accepted by the Board.
  This was a difficult decision for the company to take.  Not only had they lost the money invested in quarrying, transporting and installing the stone in these three piers, but they had also lost the best part of the first two years of construction.  Under their legislative charter XE "Legislative charter:Requirement to complete 100 miles in five years" \i , the company had only five years to build the first 100 miles of the canal.  After losing two years of work because of the soft stone from Mrs. Nelson’s farm, the company had only three years to complete the aqueduct or lose their charter.

MOD 17– Page 16
      (The lease) gave us the use of the land and quarry for one year with some time, a few months, after its expiration for the removal of such stone as the contractor might have quarried and been unable from low-water in the river, or other cause, to remove in the year.  We contracted with Mr. Hovey for the aqueduct across the Monocacy … Mr. Hovey expended large sums of money in removing the incumbent earth and opening the quarry …

      After much labor upon this quarry and constructing a part of three of the pieces of the aqueduct with it … we were apprised that the stone was imperfect, and had already exhibited symptoms of decay.

      … the Engineer in Chief Judge Wright, the inspector of Masonry, one of the Directors (Capn Lennox), and myself, as a committee visited the Aqueduct; carefully inspected the stone, condemned it and ordered the three pieces to be taken down by the stone to be removed, and the entire work to be constructed of the gneiss or gray granite obtained from Mr. Joseph A. Johnson’s lands … (Here the referral to “gneiss or gray granite obtained from Mr. Joseph A. Johnson’s lands …” probably refers to what is described in other company records as “white stone.”).

MOD 18– Page 17
      Earlier, on December 9, 1829, Chief Engineer Benjamin Wright XE "Wright, Benjamin:Orders stone from Johnson's quarry be used for structural purposes" \i  had ordered that the white stone of Joseph B. Johnson’s quarry be used for all structural purposes – the ring stones XE "Ring stones or voussoirs:Wright orders that stone from Johnson's quarry be used" \i :

      You will bear in mind that the Piers and Abutments are to be of Red or Grey Stone of to the Skewbacks, the Skewbacks are to be of White Stone.

      The Pilasters are to be of the Red Stone.

      The Ring Stone and the Arch Sheeting to be of the White Stone, of the Sheeting may be in part of Red Stone if the Contractor shall Preferred Company

      The Spandrel Walls up to the Water Table to be of the Red Stones

      The Water Table to be of White Stone

      The Parapet Walls to be of Red or White Stone, but not mixed

      The Coping to be of White Stone

      Although these instructions were largely followed in the next three years, they weren’t entirely followed.  The pilasters, for example, appear to have been constructed of the same material, the white stone of Johnson’s Quarry, rather than of red stone.

MOD 19– Page 19
      Not only was stone a problem for the company but also hydraulic cement XE "Hydraulic cement:Problems with" \i .  Masonry construction for canal structures required hydraulic cement, or water-lime, to be resistant to water erosion.  Hydraulic cement XE "Hydraulic cement:How it was made" \i  is made from naturally occurring limestone with a large amount of clay – called argillaceous.  The limestone is ground and is burned in kilns to produce hydraulic cement.  Limestone suitable for the production of hydraulic cement had been discovered by Canvass White during the course of construction of the Erie Canal.  In 1828 Benjamin Wright recommended that John Cooke of Virginia be hired to discover a suitable deposit of limestone in the Potomac River valley.
  The first limestone discovered in the Potomac Valley that could be used for the manufacture of  hydraulic cement XE "Hydraulic cement:First discovered near Shepherdstown, WV" \i  was discovered near Shepherdstown, West Virginia XE "Shepherdstown, West Virginia" \i , in 1828.
  This led to the development of the cement mills at Shepherdstown, a story that has been told by Thomas F. Hahn XE "Hahn, Thomas F. and Emory L. Kemp:Story of cement production at Shepherdstown, West Virginia" \i  and Emory L. Kemp.
 and need not be told here. 

MOD 20– Page 19
      The firm of Boteler and Reynolds XE "Boteler and Reynolds:Produced hydraulic cement at Shepherdstown" \i  produced the needed hydraulic cement at their plant which they constructed for the Chesapeake and Ohio Canal Company immediately south of Shepherdstown on the Virginia (West Virginia) side of the river.  Construction for the mill, initially intended as a merchant mill, was authorized by the President and Directors of the Potomac Company, the predecessors of the Chesapeake and Ohio Canal Company, in 1827.  The limestone was dug from the bluffs of the Potomac River, broken into walnut-sized pieces, burnt in furnaces constructed for that purpose and then ground by the water-powered mill.  The first shipment of hydraulic cement XE "Hydraulic cement:First shipment to Monocacy Aqueduct - 1829" \i  to the Monocacy Aqueduct was sent June 23, 1829.
  Because hydraulic cement was such a new material to America, having only been first used on the Erie Canal approximately ten years earlier, Superintendent of Cement for the Chesapeake and Ohio Canal Company Alex. B. McFarland had to remind boat captains to place tarpaulins over the bags of cement less they harden in transit.

MOD 21– Page 20
      The output of hydraulic cement from the Shepherdstown mill of Boteler and Reynolds proved inadequate for the needs of the Chesapeake and Ohio Canal Company’s contractors.  There just wasn’t enough Shepherdstown cement to supply all of the canal contractors.  The Monocacy Aqueduct alone required 40,000 bushels of hydraulic cement.
 A single masonry lock required another 3,000 bushels of hydraulic cement.
 The company authorized additional kilns constructed at Shepherdstown at a cost of $2250.
  This increased production but transportation problems persisted.
      The records of the Chesapeake and Ohio Canal Company have numerous examples of letters to the company’s Superintendent of Cement A.B. Shepherdstown to hurry the cement.
  The company’s contractors took matters into their own hands and waylaid boats of cement headed for contractors further down the line, a practice deplored by the Chesapeake and Ohio Canal Company:

The practice of Contractors going on the river to stop boats with cement has been found to produce much satisfaction to Contractors and injury to the interests of the Company. 
  

      At times the water level of the Potomac River was too low for the boat men to approach the mill at Shepherdstown to load their cement cargo.
  At one time, the boat men refused to take their boats through the old sluice constructed by the Potomac Canal Company and forced the mill owners to deepen the tail race so as to allow them to approach the mill for their load.
  Cold weather adversely affected production as did the general scarcity of labor.  There was also shipping losses, cement lost when boats carrying the cement sank.

MOD 22– Page 21
      The company investigated the possibility of developing a second mill for cement production in the vicinity of the Monocacy Aqueduct.  In 1829 Robert Leckie XE "Leckie, Robert:Contracts with James Olcott to produce Tuscarora cement" \i  contracted with James Olcott XE "Olcott, James:Contracted with to produce cement for Monocacy Aqueduct" \i  to find limestone suitable for manufacturing hydraulic cement near the Monocacy Aqueduct.
 Olcott found suitable limestone near Tuscarora XE "Tuscaraora hydraulic cement:Suitable limestome found by Olcott on Tuscarora Creek" \i  Creek, just north of the mouth of the Monocacy River.  Leckie tested eighty batches of this material and found them all good.
  Small kilns XE "Tuscarora hydraulic cement:Small kilns built to test limestone on Johnson's land" \i  to test the limestone were built on Joseph A. Johnson’s land, about three quarters of a mile above the mouth of the Monocacy River.
  Another trial kiln was built at the mouth of the Monocacy River XE "Mouth of the Monocacy River:Test kiln built for Tuscarora hydraulic cement" \i .
  These tests proved successful and in April 1830 the company contracted with Brackett and Guy XE "Brackett and Guy:Contracted to produce 40,000 bushels of Tuscarora hydraulic cement" \i  to manufacture 40,000 bushels of hydraulic cement on Tuscarora Creek at 20 cents per bushel.
 The Board also agreed to pay the company $50 to build a road from the new Tuscarora cement kiln to the Potomac River.
  As early as April 30, 1830, hydraulic cement was being produced at the new Tuscarora kiln and that chief of cement A.B. McFarland was directed to go to the kiln and inspect the stones, kiln and mill.
  The hydraulic cement produced at Tuscarora Creek, however, didn’t prove to be adequate, probably because Brackett and Guy XE "Brackett and Guy:Hydraulic cement inadequate - burned limestone with wood and not coal or charcoal" \i  burned the limestone with wood rather than the hotter burning coal that would have had to have been shipped in or charcoal.  By June 16, 1830, the Chesapeake and Ohio Canal Company had informed the proprietor that no more of their hydraulic cement would be accepted by the Company unless it was burnt with coal, “…(and) its quality is made good.”
  Notifications were sent to Company officials not to use Tuscarora hydraulic cement XE "Tuscarora hydraulic cement:Company officials instructed not to accept" \i .
  Mercer informed the engineers.
  The Board of Directors ordered that none of the Tuscarora hydraulic cement be used in the Monocacy Aqueduct.
  This closed the Tuscarora kiln.  Another source was not found and shortages of hydraulic cement would continue to delay construction of the Monocacy Aqueduct.
MOD 23– Page 23
      Other problems plagued the construction of the Monocacy Aqueduct.  One was the management of the project.  Three different contractors were used, at different times, to build the aqueduct.  Nor much is known about these contractors, except that most were brought by Wright from the Erie Canal and the Pennsylvania canal projects.
       In August 1828, the board of Directors of the Chesapeake and Ohio Canal Company accepted the proposal from the firm of Hovey and Legg XE "Hovey and Legg:Proposal accepted to construct aqueduct - 1829" \i  to construct Aqueduct No. 2 across the Monocacy River.
  Later in the same month, the Board accepted certain changes in the contract, including the substitution of Hitchcock for Legg XE "Hovey and Hitchcock:Hitchcock replaces Legg as Hovey's partner to build aqueduct" \i  as partner to contractor Alfred B. Hovey.
  
      Early in 1829, work began on the Monocacy Aqueduct by Hovey.  It was Hovey XE "Hovey:Opens Mrs. Nelson's quarry" \i  who opened Mrs. Nelson’s quarry, who brought stone down from the quarry via the Monocacy River, who built the original cofferdams XE "Hovey:Built original cofferdams" \i , and who built the first three piers which later had to be torn down because of the inferior nature of the stone from Mrs. Nelson’s quarry.  Hovey sank the first the first cofferdam for the first pier in June 1829.
  By the first week in November, 1829, Hovey XE "Hovey:Workforce in November 1829: 129 men, 6 boys, 36 horses ..." \i  had 129 men, six boys, thirty-six horses, fourteen oxen and nine four wheeled carriages working on the construction site.  But by the end of the month Hovey XE "Hovey:Defaults on contract - December 1829" \i  had defaulted on his contract and the workforce dropped to zero.  In the beginning of December, 1829, the Canal Company moved to secure the unused stone.

MOD 24– Page 24
      The Directors of the Chesapeake and Ohio Canal Company moved quickly to replace Hovey XE "Hovey:Replaced as contractor for Monocacy Aqueduct" \i  as the contractor of the Monocacy Aqueduct.  On December 9, 1829, Chief Engineer Benjamin Wright XE "Wright, Benjamin:Informs Ellet that Osbourne has taken Hovey's place as contractor for aqueduct" \i  informed Assistant Engineer Charles Ellet that Asher P. Osbourn, in conjunction with John Legg XE "Legg, John:Initially Osbourn's partner to replace Hovey as contractor for aqueduct" \i 

 XE "Legg, John:Initially Osbourn's partner to replace Hovey as contractor for aqueduct" \i , had replaced Hovey as the aqueduct’s contractor but that Osbourn’s instructions were to go slow.
   By April, 1829, Osbourn informed the Board that he was to undertake the contract without Legg XE "Legg, John:No longer partner with Osbourne as aqueduct's contractor" \i .
  Shortly thereafter Wright found the defective stone in the first three piers constructed by Osbourn.  Shortly after Osbourn was allowed to assign his contract to Byrne and LeBaron XE "Byrne and LeBaron:Aqueduct's third contractors by end of 1830" \i .

      With the discovery of the bad stone in the piers and with only three years remaining to complete the Monocacy Aqueduct to meet its charter requirement, canal officials became very concerned with the slow start of the new contractors, Byrne and Lebaron.  Canal President Mercer was complaining to them about their slow start in restarting the masonry work on the Monocacy Aqueduct.
  The lack of contractor progress became a recurring theme in company correspondence.  Company President Mercer XE "Mercer, Charles:Complains about lack of contractor progress at aqueduct" \i  again complained about the lack of progress of the contractors on March 11, 1831,
 again on September 10, 1831,
 and again on November 25, 1831.
 

MOD 25– Page 28
      With the completion of the Monocacy Aqueduct, the Chesapeake and Ohio Canal Company was able to open one hundred miles of navigation and thus meet the requirement of its charter that one hundred of miles of canal be opened in the first five years.  Construction operations moved westward, upriver from Williamsport, Maryland XE "Williamsport, Maryland" \i .  Some of the construction techniques, like the use of a tramway to move earth and rock, were used further up the canal line, at the excavation of the Paw Paw Tunnel.  It would not be until 1850 that the Chesapeake and Ohio Canal would arrive at Cumberland, Maryland, long after its chief competitor, the Baltimore and Ohio Railroad had arrived there.  By that time it no longer appeared feasible to build the middle and western divisions of the canal.  and connect it with the Ohio.
    The Baltimore and Ohio Railroad had won the race to the west.

MOD 26– Page 29
      With the completion of the aqueduct, the men who built it died or dispersed.  Benjamin Wright, its designer, left before it was completed, his resignation was effective November 6, 1830.  He was frustrated by the lack of progress on the canal due to a law suit initiated by the Baltimore and Ohio Railroad to prevent the canal company from using the narrow mountain passes along the Potomac River at Point of Rocks and above.  To the consternation of the canal company, Wright would later report to them that “Rail Way Fever prevails here (in New York City),” and that, “I am about engaging to make a Rail Way on NY Island – to ride the Citizens upon…”
  President Charles Mercer XE "Mercer, Charles:Resigns shortly after Monocacy Aqueduct completed" \i  resigned shortly after the completion of the Monocacy Aqueduct as company President in an act to appease American President Andrew Jackson, well known for his opposition to internal improvements like the Chesapeake and Ohio Canal XE "Jackson, President Andrew" \i .  Mercer was replaced with a Jackson supporter.  The first resident engineer at the Monocacy Aqueduct, Herman Böye, had died from a disease, perhaps cholera, incurred at the Monocacy Aqueduct while the aqueduct was in its early stage of construction.  He bequeathed his musical instruments to his friend in Richmond.  His assistant, Charles Ellet, also became sick, but recovered.  Ellet left the company shortly after and went to France to study at École Polytechnique XE "École Polytechnique:Charles Ellet leaves canal to study at - 1830" \i  in 1830.  He went on to a distinguished engineering career.  During the Civil War he was commissioned to buy vessels and convert them into rams.  In 1862 XE "Ellet, Charles:Dies in 1862 due to war wound" \i  at Memphis, he commanded the Queen of the West, which rammed the Confederate General Lovell and other vessels.  He was struck in the knee by a bullet and subsequently died at age 52.  Alfred Crueger, the resident engineer at the time of completion of the Monocacy Aqueduct, stayed with the company for some time.  Crueger’s assistant, Charles Fisk XE "Fisk, Charles:Becomes Chief Engineer of Chesapeake and Ohio Canal Company" \i , became Chief Engineer of the Chesapeake and Ohio Canal Company.   He would oversee the construction of the Paw Paw Tunnel XE "Paw Paw Tunnel:Fisk oversees construction, as Chief Engineer" \i , the other great engineering achievement of the Chesapeake and Ohio Canal Company.   Joseph Johnson XE "Johnson, Joseph:Dies shortly after completion of Monocacy Aqueduct" \i , who rented his land out for the white stone and red stone quarries, died shortly after the completion of the Monocacy Aqueduct.  His house, Rock Hall XE "Rock Hall:Sold to Middleton Belt after Joseph Johnson's death" \i , was sold to Middleton Belt.  It still stands and is owned by the State of Maryland and leased.

      The industries established to build the Monocacy Aqueduct met various fates.  The quarries that were used for the Monocacy Aqueduct were never used again.  They can be seen by hiking from the highway bridge across the Monocacy River along Furnace Ford.
  There is little left of the railway or tramway XE "Railway or tramway:Little left of railway to quarry" \i  which connected the quarries with the aqueduct, the wooden rails having been long since used by the local farmers.
  The furnaces and mill that produced hydraulic cement for the Monocacy Aqueduct continued in operation for many years and are visible as ruins immediately south of Shepherdstown, West Virginia, and are located immediately along the river.
  The furnace and mill that produced the hydraulic cement that was intended to produce cement for the Monocacy Aqueduct but was not acceptable to the company was located along Tuscarora Creek, probably where Maryland State Highway 28 presently crosses that creek.
  

MOD 27– Page 30
      While the Monocacy Aqueduct was under construction, the canal company investigated the possibility of linking it with other parts of the region.  Two canals were proposed: the Frederick Feeder Canal, to link the Monocacy Aqueduct with Frederick, Maryland, and the Maryland Cross-Cut Canal, to link the Monocacy Aqueduct with Baltimore.  As early as 1820, eight years before the Chesapeake and Ohio Canal was begun, Robert Mills XE "Mills, Robert:Canal treatise of 1820 proposing to link Baltimore with Susquehanna and Potomac Rivers" \i , then in Baltimore, would write and publish Treatise on Inland Navigation XE "Treatise on Inland Navigation:Robert Mills canal treatise for a canal to link Baltimore with Susquehanna and Potomac Rivers" \i , a proposal to develop canals from Baltimore to the Susquehanna River and from Baltimore to the Potomac River near the mouth of the Monocacy.
   In 1823 a detailed study XE "Bridges and Lucas 1823 study to link Baltimore with the mouth of the Monocacy River by canal" \i  was conducted of the possibility of linking the mouth of the Monocacy with Baltimore.
 Two of the three routes examined, the Westminster XE "Westminster Route:Maryland Cross-Cut Canal route to link Baltimore with mouth of Monocacy River" \i  and the Linganore Route XE "Linganore Route:Maryland Cross-Cut Canal route to link Baltimore with mouth of Monocacy River" \i s would have terminated at the Monocacy mouth of the Monocacy.
  The principal finding was that these routes were not practical due to the lack of the water at the summit level at Parr’s Ridge which the proposed canal would have to cross.

      In 1828, the Chesapeake and Ohio Canal Company Board of Directors issued a resolution calling upon its Board of Engineers to conduct a study of a feeder canal XE "Monocacy Feeder Canal:Board of Directors authorizes study of a feeder canal from mouth of Monocacy to Frederick, Maryland" \i  extending upward along the Monocacy River to the town of Frederick, Maryland, and beyond.
  The feeder canal would also double as a transportation canal providing the citizens of Frederick access to the Chesapeake and Ohio Canal via the mouth of the Monocacy.  John Martineau XE "Martineau, John:Undertook study of Monocacy River feeder canal" \i  undertook the study and on October 8, 1829, submitted his report for a canal thirty miles long and costing an estimated $395,000.
 The complete report was published in the Frederick-Town Herald in 1830.
  The citizens refused to fund this canal and the canal company refused to build it without financial support.  

      As the feasibility of a feeder canal to Frederick from the mouth of the Monocacy, another study of the Maryland Cross-Cut Canal was being initiated, by Dr. Howard XE "Howard Study of Maryland Cross-Cut Canal" \i , to study linking the mouth of Monocacy with Baltimore.
  The problem with such a canal was Parr’s Ridge XE "Parr’s Ridge:Principal obstruction to Maryland Cross-Cut Canal" \i , which separated the Monocacy River valley with Baltimore.  Howard found that such a canal over that ridge was impractical due to the lack of adequate water for the canal at the summit level, on Parr’s Ridge.  Despite these findings, other studies were initiated of the Maryland Cross-Cut Canal to link the mouth of the Monocacy with Baltimore, by Fisk and Hughes XE "Fisk and Hughes 1837 Study of Maryland Cross-Cut Canal" \i  in 1837,
 by Isaac Trimble XE "Isaac Trimble 1837 Study of Maryland Cross-Cut Canal" \i  in 1837,
 Col. J. J. Abert XE "Abert 1838 Study of Maryland Cross-Cut Canal" \i  in 1838,
 and finally, as late as 1851, a report by the Baltimore City Council.
  All of these reports found that a canal to the Potomac in the vicinity of the mouth of the Monocacy was not feasible.  The merchants of Baltimore turned away from the idea of a canal link with the Potomac River valley and toward the development of a new invention, the railroad and the Baltimore and Ohio Railroad Company.

MOD 28– Page 31
      With the watering of the aqueduct in 1833, canal boats began using the first 100 miles of the canal.  Flour and wheat were the principal commodities carried down the canal to Georgetown, Alexandria and Washington, D.C.  After 1850, when the canal reached Cumberland, coal would be the principal commodity shipped on the Chesapeake and Ohio Canal.
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      There was never a large town at the Monocacy Aqueduct.  But a small town had its beginnings there during the construction of the aqueduct.  The first beginning this town was the contractor’s camp.  An early map shows the contractor’s camp to be in the vicinity of the entrance road to what is now the boat launch area, just upriver from the aqueduct on the Montgomery County side of the river.
  Seven structures are shown, including a stone tavern and a barn.  It was at this time that a post office was established for the workers at the Mouth of  the Monocacy, Alfred Hovey XE "Hovey:Named as Postmaster at Mouth of Monocacy - 1830" \i , the first contractor for the aqueduct, named as the postmaster.

MOD 30– Moved from Page 35
      By at least the mid-nineteenth century a ferry existed for crossing the Potomac River immediately south of the mouth of Monocacy River, at Lock 27, Spinks Ferry XE "Spinks Ferry, Potomac River:Located at Lock 27 immediately south of mouth of Monocacy River" \i .  It was not, however, as old or as well used as many of the other ferries immediately south of the Monocacy, such as Edwards Ferry XE "Edwards Ferry, Potomac River:Immediately south of Monocacy River" \i , Conrad’s Ferry (now White’s Ferry XE "White’s Ferry (formerly Conrad's Ferry):South of mouth of Monocacy River" \i )  XE "Conrad’s Ferry (now Whites Ferry), Potomac River:South of mouth of Monocacy River" \i ) or immediately north Luckett’s Ferry XE "Luckett’s Ferry, Potomac River:Immediately north of mouth of Monocacy River" \i 

 XE "Luckett’s Ferry, Potomac River:Immediately north of mouth of Monocacy River" \i .  Roads connected the ferry with Poolesville XE "Poolesville, Maryland:Connected by roads with Edward's, Conrad's (now White's) and Luckett's Ferries" \i  and Monocacy Church (present-day Beallsville) XE "Monocacy Church (the present-day Beallsville), Maryland:Connected by road with Edward's, Conrad's (White's) and Luckett's ferries." \i .  Following the Civil War, M. Kindle XE "Kindle, M.:Opened a grocery store at Spinks Ferry after Civil War" \i  opened a grocery and feed store here at the annual rent of $36.
  In November 1865 the canal company granted Ortho W. Trundle XE "Trundle, Ortho:Granted permission to build warehouse at basin at Monocacy Aqueduct after Civil War" \i  permission to build warehouses at the basin at the mouth of the Monocacy.  They were to be built under the direction of the canal Superintendent of the Monocacy Division.  Trundle was to pay $36 per year rent and was not allowed to sell liquor from these structures.

      There were a number of reasons why only a small town developed in the vicinity of the Monocacy Aqueduct and Lock 27.  Throughout the nineteenth century this area was widely viewed as unhealthy.  Also, the lack of industrial exports, such as hydraulic cement or building stone, in the area surrounding the mouth of the Monocacy would have obviated the need for wharves, warehouses and loading docks as were constructed elsewhere along the Chesapeake and Ohio Canal, such as at Seneca or Hancock.  The failure to develop the Frederick Feeder XE "Frederick Feeder:Failure to develop canal from mouth of Monocacy to Frederick" \i 

 XE "Frederick Feeder:Failure to develop canal from mouth of Monocacy to Frederick" \i  Canal or Maryland Cross-Cut Canal XE "Maryland Cross-Cut Canal:Failure to develop canal from mouth of Monocacy River to Baltimore" \i  also obviated the need for docks and warehouses for transferring canal shipments from the larger boats of the Chesapeake and Ohio Canal main stem to the smaller boats that would have been used in the proposed canals, the Frederick Feeder and Maryland Cross-Cut Canal.  Because of these reasons, only a small development was constructed by the Monocacy Aqueduct, predominantly for the purpose of exporting grain and flour from the surrounding country side.  The R.L. Polk Directory for 1909-11 listed only twenty-five people in the settlement at the mouth of the Monocacy River – most of these were farmers who probably lived close to the Monocacy Aqueduct but on their farms:

MONOCACY – is a Village Located in Montgomery County, near the Monocacy River and C & O Canal, 24 miles northwest of Rockville c  h  (i.e. courthouse) and banking town.  Ship to Dickerson, 2-1/2 miles on Met Br B & O R R.  Daily stage to Dickerson.  Population 25.

Collier, C.W. grain dealer

Gott, John S., flour mill.

Shreve, C.W., physician.


MONOCACY FARMERS

David Conrad, John Cornwell, William Eagle, John  Frey, L. Jones, Andw. Melon, B.T. Shreeve, C.W. Shreeve, B.F. Shreeve, T.J. Shreeve, G.B.F. Walter, John C. V. Whalen.

      Beginning towards the end of nineteenth century, recreational uses became predominant.  Boats could be rented and a boat trip under the aqueduct, resembling a five hundred foot long waterfall, was a memorable experience.  By mid-twentieth century a village of temporary and seasonal structures had grown around the aqueduct for fishing and other water-based activities.  These would be gradually removed by the National Park Service to return the area to its natural origins as it appeared at the time of the completion of the Monocacy Aqueduct in 1833.

MOD 31– Moved from Page 32
      War has been described as the great destroyer of bridges.  And of aqueducts too.  During most of the Civil War, the Monocacy Aqueduct was either on the front lines or in no man’s land, between the contending armies.  The days preceding the Battle of Antietam there were two attempts XE "Battle of Antietam:Efforts made to destroy Monocacy Aqueduct before" \i  by the Confederates to destroy the Monocacy Aqueduct in order to destroy an important transportation corridor of the Union Army. XE "Monocacy Aqueduct:Attempts to destroy during Civil War - 1862" \i 
      The first attempt occurred September 4-5, 1862.  After the Second Battle of Manassas, General Robert E. Lee was determined to bring the war north.  As part of this northern movement, Major General D.H. Hill XE "Hill, General D.H.:Attempt to destroy Monocacy Aqueduct - 1862" \i  was sent into Maryland, via White’s Ford XE "White’s Ford, Potomac River:Confederates cross in 1862, immediately south of Monocacy Aqueduct" \i , immediately south of Monocacy Aqueduct.  The crossing was defended by the Potomac Home Guard Regiment and the 87th Ohio.  They withdrew in the face of Hill’s advance.  To cross the canal, the Confederates wrecked the Little Monocacy culvert located 0.2 miles south of the Monocacy Aqueduct, drained the canal, and corduroyed the prism to permit movement of their troops.  By the evening Hill’s men had established a bridgehead and Hill sent a detail to wreck the canal by wrecking Lock 27, 0.7 miles below the Monocacy Aqueduct, and the Monocacy Aqueduct itself.  Lockkeeper Thomas Walter XE "Walter, Lockkeeper Thomas:Attempts to dissuade General Hill not to destroy Monocacy Aqueduct" \i  vigorously protested the planned destruction to General Hill to lock and aqueduct and almost was arrested.  General Hill found out that he didn’t have sufficient tools or black powder to destroy both the lock and aqueduct, so he ordered destruction of Lock 27.  His men drilled a hole in the lock, placed a charge of powder and detonated it, wrecking the lock.  By evening of September 5th, Hill ordered his men north toward Harper’s Ferry.
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      By the 1990s it was apparent to all that the Monocacy Aqueduct was in trouble.  Other aqueduct along the Chesapeake and Ohio Canal had either failed (the Catoctin Aqueduct) or partially failed (Seneca Aqueduct and Conococheague Aqueduct).  It appeared that this would also be the fate of the Monocacy Aqueduct.  The metal truss system added to the Monocacy Aqueduct by the Federal Highway Administration in 1975 seemed like a temporary measure that might delay but not prevent the inevitable.  The Monocacy Aqueduct was very much an endangered historic site.
� Paw Paw Tunnel is the other.


� Including abutments.


� NA, RG79, Records…, Entry 190, Letters Received, Mercer to Wright, September 4, 1828.


� NA, RG79, Records…, Entry 194, Letters Sent, Book A, 11, Chas. F. Mercer; To: Lieut. William Bryant� XE "Bryant, Lieut. William-fn" \i �, Asst. Professor, Mil. Acd. West Point,  August 27, 1828:


The plan of the Chesapeake and Ohio Canal, its location, and execution, are confided to a board of practical civil Engineers of established reputation, consisting of a Chief Engineer and two Directors, with salaries from $2,750 to 5,000 per ann – Mr. John Martineau having been engaged at the first sum, Mr. Nathan S. Roberts � XE "Roberts, Nathan:Paid $3,000 per year-fn" \i �having the office of Director with a Salary of $3,000 now tendered to him, and Benjamin Wright� � being in fact our acting Chief, with a Salary not fixed, but which may reach the sum of $5,000 which he now receives on another Canal.  Next to and under the order of this Board we shall have an undetermined number of Resident & Assistant Engineers, and Rod or Target men, the last we consider as Apprentices to civil Engineering. …


� Allen, William C., History of the United States Capitol: A Chronicle of Design, Construction and Politics, (Washington, D.C.: U.S. Government Printing Office, 2001), 119.


� NA, RG79, Records…, Entry 190, Letters Received, Robert Leckie to President and Board of Directors, April 21, 1830.


� NA, RG79, Records…, Entry 190, Letters Received, Benjamin Wright to President Mercer, February 24, 1830.


      Mr. Leckie is a very useful man in his way – but he corrects errors with a Mall rather than a [indistinct].  Gentle means are better than harsh in managing men in this free country, and if Mr. L would correct himself in this respect and be perfectly impartial, he would do us much good --


� Duke University Library, Robert Leckie Papers, Benjamin Wright to Robert Leckie, October 27, 1828.


� Charles Ellet, Jr. (1810-1862).  At the time of his work on the Chesapeake and Ohio Canal, he was only eighteen years old.  See Thomas F. Hahn� XE "Hahn, Thomas-fn" \i �, T. Gibson Hobbs, Jr., Robert S. Mayo, Towpaths to Tugboats: A History of American Canal Engineering, (York, Pa.: The American Canal and Transportation Center, 1982), 35- 36.


�NA, RG79, Records…, Entry 194, Letters Sent, 148, B. Wright to John P. Ingle� XE "Ingle, John:Wright notifies of Böye's death-fn" \i �, December 9, 1829:


In consequence of the continued ill health of Herman Boye, Esqr. Resident Engineer of the 5th Residency…and of the arrangement of the Books etc. of the late fourth residency the Board of Directors have placed Sections fifty-seven to 64 inclusive under the care of Alfred Crueger Esq. – who in addition to the former 3d Residency was placed in charge of the other portion of the 4th residency, by this arrangement Mr. Crueger is made Resident Engineer of the 3d & 4th Residencies.


� NA, RG79, Records…,Entry 194, Letters Sent, Book A, 163, J. Ingle to Alfred Crueger Esqr., January 30, 1830:


The President & Directors … have directed, that in addition to the duties now performed by you on the 3d and late 4th Residencies, you also act as Resident Engineer of the 5th Residency – until Mr. Boye shall so recover his health as to permit his return to the Residency …


� NA, RG79, Records…, Entry 194, Letters Sent, Book A, 163, John P. Ingle to Charles Ellet, Esqr., January 30, 1830:


The President and Directors … have instructed Alfred Crueger Esqr Resident Engineer of the 3d Residency to take charge of the 5th Residency during the sickness of Mr. Boye.


� Benjamin Wright� XE "Wright, Benjamin:Father of American Civil Engineers-fn" \i � (1770-1842), “The Father of American Civil Engineering,” is best known for his work as Chief Engineer on the Erie Canal� XE "Erie Canal:Benjamin Wright, Chief Engineer-fn" \i �. Wright also worked on the Chesapeake and Delaware� XE "Chesapeake and Delaware Canal:Benjamin Wright also worked on the Chesapeake and Delaware Canal-fn" \i �, the Chesapeake and Ohio, the Delaware and Hudson� XE "Delaware and Hudson Canal-fn" \i �, the Kanawha and James� XE "Kanawha and James Canal-fn" \i �, and others.  See Neal FitzSimons� XE "FitzSimons, Neal: Author, \"Benjamin Wright, The Father of American Civil Engineering"-fn" \i �, “Benjamin Wright, The Father of American Civil Engineering,” in Jerry R. Rogers, Donald Kennon, Robert T. Jaske and Francis E. Griggs, Jr., (eds.), Civil Engineering History: Engineers Make History, Proceedings of the First National Symposium on Civil Engineering History, November 10-14, 1996, (New York: American Society of  Civil Engineers, 1996), 99-107.


� NA, RG79, Records…, Entry 190, Letters Received, Benjamin Wright to Gen. Mercer, January 22, 1829:


Mr. Roberts and myself have been laying down on paper our own views of the proposed Basin in Rock Creek while Gen Smith took to the Board yesterday and I presume explained to you the whole plan – We have also been engaged in forming a Plan of Centres� XE "Monocacy Aqueduct:Design of centering by Wright and Roberts-fn" \i � for the Monocacy Aqueduct and giving Bills of Lumber.


� Seneca Quarries, which produced Seneca redstone used in the Seneca Aqueduct and elsewhere. 


� Harlan Unrau, Monocacy Aqueduct Historic Structures Report, typescript, (Washington, D.C.: National Park Service, 1976), 10.  Hereafter cited as Unrau, HSR..


� Duke University Library, Robert Leckie Papers, Letter, Robert Leckie to Company President Charles Mercer, July 9, 1830.


� The problem, as  described by the company:


The charter of the Company requires that one hundred miles of the canal shall be finished in five years from the organization of the Company, and the experience of several States of this Union demonstrates that, with adequate funds, the entire eastern section can be completed, as economy recommends that it should be, in the shorter period of three years from its commencement, the time which the Board had early assigned for that labor.  From: Chesapeake and Ohio Canal Company, First Annual Report of The President and Directors of The Chesapeake and Ohio Canal Company Together with the Proceedings of the Stockholders at Their First Annual Meeting, (Washington: Gales & Seaton, 1829), 22.


� NA, RG79, Records…, Entry 194, Letters Sent, Book A, 444-449, C.F. Mercer� XE "Mercer, Charles:Describes Nelson's quarry-fn" \i � to Benjamin Price, May 29, 1832:


… in looking along the line, for materials of stone, for the masonry of our culverts & aqueducts, we had been told that a free stone quarry might possibly be opened on Mrs. Nelson’s lands, at a short distance from the canal line which would be found to supply stone of a quality suited to our masonry.  


    This stone shewed itself on the bow of several hills, under a heavy mass of encumbent earth, evidently requiring much labor and expence of the Contractor who might attempt to get at it, and of its quality we had no certain evidence.  Under these circumstances we did not like to have it condemned by the jury, as we might be required to pay for what the  contractor, who, by our contracts, supplies his own stone, would not use or what from its imperfect quality, we might be compelled to restrain him from using.


      (The lease) gave us the use of the land and quarry for one year with some time, a few months, after its expiration for the removal of such stone as the contractor might have quarried and been unable from low-water in the river, or other cause, to remove in the year.  We contracted with Mr. Hovey for the aqueduct across the Monocacy … Mr. Hovey expended large sums of money in removing the incumbent earth and opening the quarry …


      After much labor upon this quarry and constructing a part of three of the pieces of the aqueduct with it … we were apprised that the stone was imperfect, and had already exhibited symptoms of decay.


      … the Engineer in Chief Judge Wright, the inspector of Masonry, one of the Directors (Capn Lennox), and myself, as a committee visited the Aqueduct; carefully inspected the stone, condemned it and ordered the three pieces to be taken down by the stone to be removed, and the entire work to be constructed of the gneiss or gray granite obtained from Mr. Joseph A. Johnson’s lands …


� Unrau, HSR, 29.


� NA, RG79, Records…, Entry 212, Letter Book of the Resident Engineer of the 5th Residency of the 1st Division, 1828-1831, C & O Canal Co., B. Wright, Engr Chief of this Canal, to Charles Ellet, Jr., December 9, 1829.


� NA, RG79, Proceedings…, Entry 184, July 26, 1828, 29-30.


� NA, RG79, Records…, Entry 194, Letters Sent, Book A,  3, C.F. Mercer Prest. Of the Ch. & O  C C, to: John Cooke, July 28, 1828:


   Water-lime has not been found at any place hitherto except in the vicinity of Shepherdstown in the County of Jefferson.. There it was discovered about a year ago on the Virginia Shore as it has been more recently near Sharpsburg on the Maryland side of the river.  Its comparative quality remains to be determined and consequently its fitness for use. …”


� Op. cit., Thomas F. Hahn and Emory L. Kemp.


� NA, RG79, Records…, Entry 212, Letter Book of the Resident Engineer of the 5th Residency of the 1st Division, 1828-1831, C and O. Canal Co, B. McFarland, superintendent of cement for Ches & Ohio C Co., to H. Böye Esq., Resident Engineer, June 23, 1829:     


      Your order dated the 15th instant is before us – for one boat of Hydraulic cement for Mr. Hovey, Contractor of the Monocacy Aqueduct...


� Ibid.


� NA, RG79, Records…, Entry 190, Letters Received, Robert Leckie to Charles Mercer, February 9, 1830.


� NA, RG79, Records…, Entry 190, Letters Received, N.S. Roberts to Gen. Smith, October 13, 1829.


� NA, RG79, Records…, Entry 190, Letters Received, Botelor & Reynolds to John P. Ingle, April 5, 1830.


� NA, RG79, Records…, Entry 194, Letters Sent, Book A, 133, A.B. McFarland, November 17, 1829, requesting him to hurry the cement, for example.


� NA, RG79, Records…,Entry 194, Letters Sent, Book A, 155, John P. Ingle to A.B. McFarland, January 8, 1830.      


� NA, RG79, Records…, Entry 190, Letters Received, A.B. McFarland to John P. Ingle, September 27, 1829.


� NA, RG79, Records…, Entry 190, Letters Received, Botelor & Reynolds to John P. Ingle, April 5, 1830.   Botelor wrote of this:


   We are aware that complaints will be made for the want of Cement at our establishment, and in Justice to ourselves we think it advisable to state to you the causes which have laid the foundation for this disappointment.  The Extreme cold weather in February dispersed many of our hands, and suspending the burning of lime during that Month, and when the weather moderated, and the Navigation opened, the Boatsmen refused to take their Boats aroun, and through the Shute, and take in their laden under the Mill as heretofore, and to Silence their complaints and facilitate their loading, we found it Necessary to stop our Mill for two weeks, and deepen our tail race 15 Inches, to enable them to float out with a full load – This cold, wet, and most uncomfortable undertaking Knocked up Eleven of our hands, some of which are as yet unable to resume their labours and in addition to those interruptions we have had to contend


� NA, RG79, Records…, Entry 190, Letters Received, A.B. McFarland to John P. Ingle, November 28, 1829.  McFarland wrote:


From the best information that I can collect, respecting the loss of the Boat Alabama� XE "Boat Alabama:Lost due to mismanagement of boatmen (with 165 bags of cement)-fn" \i � and her cargo – It appears to have been occasioned by the mismanagement of the Boatmen – 165 of our best bags is lost with her …


� NA, RG79, Records…, Entry 182, Proceedings, 1828-1829, November 21, 1829, 403.


� NA, RG79, Records…, Entry 190, Letters Received, Benjamin Wright to President and Directors, September 28, 1829.


� NA, RG79, Records…, Entry 190, Letters Received.  A Bill of Burning at Jct. Johnson, November 2, 1829.


� NA, RG79, Records…, Entry 190, Letters Received, Purcell to President and Directors, September 1, 1829.


� NA, RG79, Records…, Entry 182, Proceedings… , 1830-1831, February 3, 1830, 20-21.


� NA, RG79, Records…, Entry 182, Proceedings… , 1830-1831, 65.


� NA, RG79, Records…, Entry 194, Letters Sent, Book A, 209, John P. Ingle to A.B. McFarland, April 30, 1830.


� NA, RG79, Records…, Entry 194, Letters Sent, Book A, 230, John P. Ingle to Horace Egleston� XE "Egleston, Horace: Instructed that company will no longer accept his cement-fn" \i �, June 16, 1830:


      The cement manufactured by you is found not to pass inspection – and I am therefore directed to inform you that no more will be received than you have manufactured – unless by being burn with Coal its quality is made good …


� NA, RG79, Records…, Entry 194, Letters Sent, Book A, 230, John P. Ingle to  A.P. Osborn� XE "Osborn:Instructed not to use Tuscarora hydraulic cement-fn" \i �, June 16, 1830:


       I am directed to give you notice not to use the lime manufactured at the Tuscarora Creek, for such parts of your work as may be exposed to danger from the use of inferior lime.


       Until Mr Egleston can procure Coal for burning the Stone, the Board require that the exposed part of all the work be laid in Shepherdstown or Roman Cement� XE "Roman Cement:Only acceptable cement (in addition to Shepherdstown cement) for aqueduct-fn" \i �.


� NA, RG79, Records…,  Entry 194, Letters Sent, Book A, 232, C.F. Mercer to Benjamin Wright, June 17, 1830:


The miserable quality of some of the Tuscarora cement shewn me on the 18th section of the canal combined with the enclosed contracts from certain letters of W McFarland & Dr Boteler to induce the order of the Board yesterday, herewith forwarded, and my circular letter of to day to the several resident engineers of which a copy is also enclosed. …


      I wish the use of the lime from Tuscarora to be discontinued the moment you are assured that enough may be had from Botelers … 


� NA, RG79, Records…, Entry 182, Proceedings… , 1830-1831, September 13, 1830, 178.


� Unrau, HSR, 6.


� Ibid., 7.


� Ibid., 10.


� NA, RG79, Records…, Entry 212, Letter Book of the Resident Engineer of the 5th Residency of the 1st Division, 1828-1831, C & O Canal Co.,  John P. Engle to C. Ellet, December 4, 1829: 
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