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Comments on Proposed Article for Civil Engineering Magazine, “History Lesson: The Washington Aqueduct.”

Background  Henry Petroski, Chair of the American Society of Civil Engineers (ASCE) History and Heritage Committee, asked me to write down my comments on the proposed article for Civil Engineering Magazine, “History Lesson: The Washington Aqueduct.”   A copy of this proposed article was forwarded to Henry Petroski by Anne Powell, Editor-in-Chief, Civil Engineering Magazine.
  Henry subsequently submitted it to members and corresponding members of the ASCE History and Heritage Committee.  This review was general and not exhaustive.  
Incorrect Terminology  The proposed article states:


“At the reservoir at Little Falls, each of 39 steps leading to a brick vault has 
Meigs’s name molded into its steel rise.”

Comments:

1. Meigs’ had his name cast (not molded) into the iron (not steel) risers (not
      rise).

2. This was done at the pump pit at the Georgetown Reservoir (not the reservoir at Little Falls).

3. The upper reservoir should be referred to as the Receiving Reservoir (Meigs’ terminology) or as the Reservoir on Little Falls Branch (not the reservoir at Little Falls since “Little Falls” refers to the Little Falls of the Potomac where the Chesapeake and Ohio Canal had constructed a dam).
“The arch is 57.3 ft (17.45 m) high at its crest and is supported by nine sandstone spandrel arches that are masked by its brick façade.”

Comments:

1. The spandrel walls of the arch are of Seneca sandstone (not brick).
  This is important as (a) visually it can be readily seen that the spandrel walls are not of brick, and (b) Meigs’ use of Seneca sandstone later played an important role in demonstrating the structural adequacy of Seneca sandstone in the Congressional hearings on Seneca sandstone.  Seneca sandstone had been used in a number of public buildings (the Capitol; the Smithsonian; State, War and Navy) and there were allegations that it was an inferior material.  That Meigs had used them in these high spandrel walls was evidence that Seneca sandstone was an adequate building material.
2. Dario Gasparini has already separately commented that the above quoted sentence makes no structural sense—the arch was not supported by nine sandstone spandrel arches.

3. “At its crest,” is somewhat ambiguous and is not a generally used term in bridge terminology.  The keystone was 57.26 feet above Cabin John Branch.

4. It would have helped to point out that the elevation of the top of the arch was 100 feet above Cabin John branch.

Internal Inconsistencies  There are a number of internal inconsistencies:

“It [Cabin John Aqueduct] was the longest of its kind in the world and would 
remain so for the next 40 years.”

“The Cabin John Bridge . . .  was the longest single-span arch bridge in the world for 40 years.”

“The Cabin John Bridge, which for 50 years remained the longest masonry arch in the world.”

Comments:

1. The difference between 40 and 50 years should be reconciled.

2. In discussing this aspect of the Cabin John Bridge, it should be stated that it was the longest single-span masonry arch bridge in the world.

3. It would be of interest to readers to point out what bridge was larger.


“Meigs recommended . . . a 12 mi. (19 km) long aqueduct . . .”


[The intake would be at Great Falls], “a cataract about 15 mi. (24 km) from the 
city.”

Comments:

1. Need to reconcile or explain 12 vs. 15 miles.

Engineers as Authors  In a previous e-mail, I strongly recommended that such articles be written by engineers.  The reason is that when engineers write engineering history they tend to emphasize issues that other engineers are interested in.  Take, for example:

“Its [Cabin John Bridge] original design required six arches, but Meigs had modified the design into a 451 ft (137 m) long arch bridge featuring a 220 ft (67 m) single span.”

Comments:

1. The above should be modified to specify that Meigs decided on a masonry arch.  He would have been aware of iron arch bridge designs.  Why he did not use iron is a subject that would be of interest to engineers.  He did use innovative design, such as the Rock Creek aqueduct. Unfortunately this article does not mention that structure.
2. Why did he decide on an arch structure, rather than a trestle-structure?

3. Was his decision to build a single arch based on cost considerations or was this a statement of ego?

4. Did he consider an inverted siphon to cross the Cabin John valley?
“History Lesson.”  I think that “History Lesson” is a very patronizing title for this series of articles.  What might the “lesson” be from this proposed article?  That the Government should hire construction laborers directly and not hire contractors?  I would recommend a less contentious title for the series, such as, “Civil Engineering History.”  
Illustrations  In a previous e-mail, I pointed out that historic illustrations should be used, whenever possible, in an article like this.  In addressing this point, Frank Griggs stated:

“When describing a project like an aqueduct, railroad, highway, etc. a map adds a lot of information.”

I think this is correct. Meigs produced a number of high quality maps to illustrate this project.  Copies of these maps are readily available.
Bibliography  Jay Frederich pointed out that a select bibliography or a select reading list should be included in this article:
“If [these article] are to be of maximum value to readers (and especially to teachers), they should include at least a few references or suggestions for further reading.”

I agree with this.

Footnotes   Footnotes should be used.
Reference to Other ASCE Programs  When the subject of the article has been recognized by other ASCE programs, such as the National Historic Civil Engineering Landmark program, that fact needs to be recognized.  Bernie Dennis addressed this issue:

“The article does not mention that the structure is an ASCE designated NHCEL.”

Minor Comments  A few minor comments:

“Meigs was reassigned to Fort Jefferson, in Florida.”

Comment:

Technically the above statement may be accurate, but just barely.  Fort Jefferson is located on Dry Tortugas miles from the closest land, Key West, and many miles more from the Florida mainland.  Secretary of War Floyd tried his best to send Meigs to the most remote spot an Army engineer could be sent – Fort Jefferson.  This needs, I think, to be stated as it captures the extreme antipathy between the two men.  Also, for the record, the Meigs-Floyd dispute was not just one-sided. Meigs also instigated Congressional investigations of Floyd.  In Floyd’s view, no doubt, Meigs was a trouble-maker.
“Meigs soon found that . . . lands would have to be acquired—a time-consuming process that required scrutiny by 12 inhabitants of the county summoned by the local sheriff. However, no legally qualified sheriff could be found in Montgomery County.”

Comment:

This process was call inquisition, a term that I think should be used in this paper as it was a prevalent nineteenth century legal process of taking land for public purposes. The twelve inhabitants did not provide “scrutiny,” they determined the fair price the Government would pay the land owner. That, ‘no legally qualified sheriff” could be found is highly questionable. Other inquisitions in Montgomery County operated under a “legally qualified sheriff.” At the very least this phrase needs to be explained.
“When Meigs returned to Washington, he was appointed quartermaster of the Union Army.”

Comment:

Meigs was appointed Quartermaster General of the Union Army (not quartermaster, there were many, many quartermasters in the Union Army) – probably one of the most responsible positions in the Union Army
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