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SUGGESTED OUTLINE AND SUGGESTED ILLUSTATIONS:
Guide to Historic Civil Engineering in the Washington, D.C. Metropolitan Area

OVERALL OUTLINE

I. City Planning and Surveying
A. L’Enfant Plan for Washington, D.C.

B. Surveying the New Federal City

C. Macmillan Commission Plan

II. Obtaining Building Materials for Civil Engineering
A. Government Island

B. Seneca Quarries

C. Botelor’s Mill

III. Water Navigation

A. Early River Navigation

B. Potomac Canal

C. Potomac Canal Extension

D. Chesapeake and Ohio Canal
E. Washington City Canal

F. Alexandria Canal

IV. Early Roads and Bridges
A.  Early Roads of Washington, D.C.

B.  Leonard Harbaugh’s Masonry Arch Bridge
C.  Chain Bridge

D.  Long Bridge

V. Early Railroads of Washington, D.C.

A. Baltimore and Ohio Railroad

B. Military Railroad of Alexandria, Virginia

VI. Significant Buildings of Washington, D.C.

A. The President’s House

B. The Capitol

C. Washington Monument

D. The Pension Building

VII. Military Installations of Washington, D.C.
A.  The Navy Yard

B.  Fort Washington
C.  Civil War Fortifications of Washington, D.C.

VIII. Municipal Engineering of Washington, D.C.
A. Washington, D.C., Municipal Water Supply System

B. Municipal Improvements of Boss Shephard
SUGGESTED ILLUSTRATIONS

I.  City Planning and Surveying.  City planning and surveying are staples of civil engineering.  Washington, D.C. was the first planned national capital and is therefore an appropriate beginning point for this book.
A. L’Enfant Plan for Washington, D.C.

This guide should begin with the L’Enfant plan.  Suggested illustrations:

· Versions of L’Enfant’s plan.  This would be Andrew Ellicott’s version and perhaps one other.  Available from the Library of Congress.
B. Surveying the New Federal City.
Forty milestones were installed around the perimeter of the 10 mile by 10 mile square of the new Federal city.  Suggested illustration:

· Photograph of typical milestone available from Library of Congress.

C. Macmillan Plan of 1906.
The L’Enfant Plan was reinvented by the MacMillan Commission in 1906.  That is, the MacMillan Commission recommended that Washington, D.C. return to the planning principles first expounded by L’Enfant.  Other Washington, D.C. features, such as the tidal basin, were first recommended by the MacMillan Commission.  Suggested illustrations:
· Copies of the original presentation drawings, existing in the conference room of the U.S. Commission of Fine Arts, Pension Building.
II.  Obtaining Building Materials for Civil Engineering  This book is focused on historic civil engineering of Washington, D.C.  An important aspect of historic civil engineering in Washington, D.C. was that before the civil engineer could begin to build, a source of building materials had to be found.  This would change in the 20th century with the establishment of building supply firms and national transportation.  Three examples were chosen:
A.  Government Island.  The oldest quarry in the Potomac River basin, Government Island was bought by L’Enfant in 1791 as a source of building stone for the President’s House and the Capitol.  Located in Stafford County, Virginia, 40 miles below Washington, D.C.  Suggested illustrations:
· Map of the island (showing location of 18th century stone quarries), contemporary photograph of eighteen century quarry.  These would be available from Stafford County, presently trying to develop Government Island as a county park.
B.  Seneca Quarries.  Perhaps the second oldest stone quarry in the Potomac River basin, Seneca provided stone to the Potomac Canal, the President’s House, the Capitol, Smithsonian, etc.  Located approximately twenty miles north of Washington, D.C.  Suggested illustrations:
· National Park Service drawing of stone cutting building juxtaposed next to contemporary photograph showing the existing ruins of today.

C. Botelor’s Mill.  When Benjamin Wright, the Father of American Civil Engineering, needed hydraulic cement he found it at Boteleor’s Mill, near Shepherdstown, West Virginia.  The ruins of the kilns are impressive.

·   Contemporary photographs of the ruins of Botelor’s Mill (believed to be available in the HAER Collection).  There is also a Harper’s drawing showing the Confederate Army crossing at Botelor’s Mill.
III.  Water Navigation  Washington, D.C. was sited where it is because of water navigation.  So it is appropriate that this section come next.  During the historic period which this book focuses on, water transportation was the least expensive most dependable form of transportation.
A. Early River Navigation.  This is a difficult subject to secure illustrations for, but some are available. For example, vessels at the Georgetown River front.
B. Potomac Canal.  The Potomac Canal is 1785-1828, too early for photographic coverage and also too early for decent engineering drawings.  Some illustrations are available:
·  Perhaps the best drawing is the three dimensional drawing of the Potomac Canal through Great Falls (the most important part of the Potomac Canal) used to illustrate the June 1987 copy of National Geographic, pp. 720-721.  This would require permission and possibility payment of a royalty.
· John Ballendine Map of 1773.  An extraordinary map of the northern states proposing both the Potomac Canal and the James and Kanawha Canal.  This is probably the earliest such map of its kind.  It was the basis of the Potomac Canal and would be available from the Library of Congress.
· Nicholas King plans of Harper’s Ferry.  Working for the Potomac Company, Nicholas King drew several exquisite maps of the canal’s proposed course through Harper’s Ferry (which was never constructed).  These are available from the National Archives but probably only in black and white.
· HAER photographs of the Potomac Canal at Great Falls.  Available form the Library of Congress.
· There are several water colors of the Potomac River gap at Harper’s Ferry.  They don’t show the Potomac Canal structures (at Harper’s Ferry the canal consisted of sluice navigations – i.e. under water) but are very attractive due to the scenery.
· At Little Falls I have several eighteenth century drawings that indicate, in a very basic way, the route of the Little Falls bypass canal – the second largest bypass canal of the Potomac Canal.  These would be copyright free as I received my copies from the National Park Service.
C. Potomac Canal Extension.  The Potomac Canal Extension was a canal proposed by Benjamin Latrobe, intended to link the lower end of the Potomac Canal (at Little Falls) with the Navy Yard (on the Anacostia).  The water colors by Latrobe are exquisite.  These are in the Library of Congress.
D. Chesapeake and Ohio Canal.  There are numerous photographs of the Chesapeake and Ohio Canal, the Library of Congress has 500-600 on its WEB site alone.   I would recommend that these be organized by engineering structure:
1.  The Mole.  This is the wharf built by the C & O Canal at the outlet lock in Georgetown.  It was the destination of the excavation of the canal through Georgetown.  HAER and other photos exist at the Library of Congress.

2.  Georgetown Section.  The Georgetown Section, only a half mile long, was a difficult one for the Company to build.  Considerable blasting was required and impressive dry-stone retaining walls needed to be constructed (some of which exist today).  The four locks built in this area were constructed of Aquia sandstone. The Wisconsin Avenue Bridge, built by the Company, is also of interest.  On top of this bridge is an obelisk to the completion of the canal, in 1850.  Interesting, the Company had Benjamin Wright’s name inscribed on the monument, although he had long ago left the company and had subsequently died. There are considerable photographs of this section in the Library of Congress.
3.  Inclined plane.  Approximately two miles above Georgetown was the Georgetown Canal Incline, built in 1874.  At the time, it was the largest in the world.  Drawings of the incline exist, having been published in a book on the World’s Fair in Paris (1878).
4.  Great Falls.  Passing the canal around the Great Falls of the Potomac was one of the great achievements of the company, particularly in constructing a dry-laid stone retaining wall some seven to eight stories tall (erroneously now called Mary’s Wall).

5.  Monocacy Aqueduct.  Some 40 miles outside the city, the Monocacy Aqueduct was another of the great achievements of the company.  Designed by Benjamin Wright, built 1829-1833, it was considered at the time, “in point of beauty and perfection of workmanship … it is believed (to) compare with any work if the kind in this Country or in Europe…”  Numerous photographs and drawings are available in the Library of Congress.
E. Washington City Canal.  The lock house on Constitution Avenue, at 15th Street, is the last remaining vestige of the Washington City Canal.  Latrobe’s drawings of the wood locks constructed for this canal are considered to be some of the finest drawings done by Latrobe.  These are available at the Library of Congress, as are photographs of the Constitution Avenue lock house.
F. Alexandria Canal.  Just above Key Bridge, an aqueduct on masonry piers and wood trunk carried the Alexandria Canal across the Potomac and down to Alexandria.  The fine line drawings of the construction of this aqueduct bridge exist at both the Library of Congress and the National Archives.  Some Civil War images exist as during that war the canal was drained and the structure used as a military bridge.
IV. Early Roads and Bridges
A.  Early Roads of Washington, D.C.   There are probably few, if any, images of the early roads of Washington, D.C.  The previous ASCE Guide included a map of Little River Turnpike.  Probably we should include a map of all of the early roads of the Metropolitan area.
B.  Leonard Harbaugh’s Masonry Arch Bridge.  The first structure undertaken by the Federal Government, was the arch bridge connecting Georgetown to the new Federal city, constructed for them by builder Leonard Harbaugh.  Unfortunately it failed but apparently Haraugh was not blamed as he received the contract to rebuild it.  There is only one known image of this bridge, at the Library of Congress.
C.  Chain Bridge.  The first major river crossing was at Chain Bridge.  There have been eight bridges at this location and images exist for all except the first:
1.  1797 Wood Covered Bridge. (collapsed in 1804).  George Washington crossed this bridge and complained about the high toll.  Latrobe drew a sketch of this bridge.
2.  1804 Wood Truss Bridge. (destroyed by fire six months later).  

3.  1810 Chain Bridge by James Finley. (Destroyed in 1812).
4.  1812 Chain Bridge. (Damaged in 1815).

5.  1840 Chain and Timber Bridge. (swept away by flood).

6.  1850s Heavy Timber Arch Truss Bridge.  (destroyed by flood in the 1870s – although the piers still exist).

7.  1874 Metal Truss Structure.

D.  Long Bridge.  Across the Potomac River, the Long Bridge was especially important during the Civil Ea.  Many photographs, particularly from the Civil War era, exist for this structure at the Library of Congress and National Archives.
V.  Early Railroads of Washington, D.C.  
A. Baltimore and Ohio Railroad  Called, “The Mother of American Railroads,” it was the Baltimore and Ohio Railroad that first worked out the engineering standards that would later be used by the entire industry.  Like the Chesapeake and Ohio Canal, I would recommend that the illustrations of the Baltimore and Ohio Railroad be organized by engineering structure:
1.  Thomas Viaduct.  When the Baltimore and Ohio Railroad decided to connect to Washington, D.C., the single most difficult engineering obstacle was to cross the Patapsco River.  Benjamin Henry Latrobe Jr. designed the structure to do this, named for the first President of the Baltimore and Ohio Railroad.  At the time it was the country’s largest masonry arch structure.  W.H. Bartlett has a beautiful 1838 engraving of this viaduct.  Photographs also exist at the Library of Congress.
2.  Bollman Truss, Savage, Maryland.  The heavy locomotive loadings required stronger bridges to replace the predominant wooden covered bridges used in American roadways.  HAER drawings are available.
3.  Baltimore and Ohio Railroad Crossing at Harper’s Ferry.  The first major river crossing by a long distance railroad.  Numerous images are available.
B. Military Railroad of Alexandria, Virginia.  Although we would have to check, it is believed that there are numerous images of this subject in the National Archives.
VI.  Significant Buildings of Washington, D.C.

A. The President’s House.  The HABS White House drawings are quite spectacular in showing the quality of the stone carving undertaken on the aquia sandstone.  Numerous other images exist.
B. The Capitol.  Numerous images exist at the Library of Congress.  Perhaps the most desirable would be the Thomas U. Walter water color section through the Capitol dome.
C. Washington Monument.  Numerous images exist at the Library of Congress.
D. The Pension Building.  
VII.  Military Installations of Washington, D.C.
A.  The Navy Yard  Begun quite early, Latrobe did many of the designs for these early structures.  Many of his water colors are still in existence in the Library of Congress. 
B.  Fort Washington  Some water colors and other material exist.
C.  Civil War Fortifications of Washington, D.C.  These structures were primarily earthen works and quite extensive.  National Archives has an extensive collection of photographs and some drawings of these structures.
VIII.  Municipal Engineering of Washington, D.C.

A. Washington, D.C. Municipal Water Supply System  The second municipal water supply system in the country, the Washington, D.C. water supply system is best known for Union Arch.  However, the arch over Rock Creek was also very impressive.  The smaller arch structures are less well known.
B. Municipal Improvements of Boss Shephard  These may be difficult to depict but represent an extensive engineering project following the Civil War.
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