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The Colorado River Aqueduct (1933-41) is a major water conveyance 
system supplying southern California. Built by the Metropolitan Water 
District of Southern California (Metropolitan), the aqueduct stretches 242 
miles across the Colorado and Mojave deserts to supply urban southern 
California with water. In 1955, the American Society of Civil Engineers 
declared it one of seven modern civil engineering wonders In the United 
States, and in 1995, the society designated it a National Historic 
Engineering Landmark. 

Numerous engineering features mark the aqueduct, including dams, 
reservoirs, pumping plants, tunnels, canals, conduits, inverted siphons, 
and transmission lines. Each of these parts works together to provide 
what was determined to be the most efficient, cost-etfectlve, and safe 
combination of transporting water from the Colorado River to the southern 
California coastal basin. 

Yet the Colorado River Aqueduct is more than just its constituent parts. 
Its engineering slgnilicance exists within the context of Depression-era 
America, when the appearance and promotion of technological "progress" 
provided the American public with a sense of accomplishment and pride. 
As a work opportunity, the aqueduct provided jobs for more than 35,000 
people over its eight-year construction span, and over 10,000 people 
during peak periods. Metropolitan emphasized the engineering 
accomplishments and work opportunities in promotional campaigns, 
happing into an American fascination with engineering achievements 
furthered by other major projects of this time, like the Boulder (Hoover) 
Dam and the dams of the Tennessee Valley Authority. 

The following set of drawings was produced in the summer of 1998, when 
the aqueduct was a fully-operating facility and Metropolitan was 
distributing its water to more than 16,000,000 people in southern 
California. In an attempt to focus on a time in which its engineering 
accomplishments were particularly remarkable, these drawings focus 
largely on the aqueduct's original construction. 

The Colorado River Aqueduct Recording Project is part of the Historic American Engineering Record (HAER), 
a long-range program that documents historically-significant engineering, industrial, and maritime sites In the 
United States. The HAER program is administered by the Historic American Buildings Survey/Historic 
American Engineering Record (HABS/HAER) Division of the National Park Service. U.S. Department of the 
Interior. The recording project was co-sponsored during the summer of 1998 by HABS/HAER under the 
general direction of E. Blaine Oliver, Chief; and by the Metropolitan Water District of Southern California, Gary 
M. Snyder, Chief Engineer, and Wally M. Lieu, Assistant Chief Engineer. 

The measured drawings, historical report, and photographs were prepared under the direction of Eric N. 
DeLony, Chief of HAER, The recording team Included Supervisory Architect Andrew Johnston (University of 
California, Berkeley) and architects Chrysti Chun (Illinois Institute of Technology), Imola Klrlzsa'n (ICOMOS, 
Romania), Sydney Mainster (University of California, Berkeley), Elizabeth Mllnarik (University of Illinois, 
Urbana-Champaign), and Nina Shatberashvili (ICOMOS, Republic of Georgia); Project Historian J. Philip 
Gruen (University of California, Berkeley); and photographer Jet Lowe (Washington, D. C.) Additional 
drawings were provided by architects Christopher B. Brown (University of Washington) and Adrim Maksay 
(Transylvania Trust Foundation, Romania). Engineer Allien Whitsett (Metropolitan Water District of Southern 
California) provided consultation and advice. Devon Kobayashi (Metropolitan Water District of Southern 
California) served as HAER liaison. 



PREFACE 

Many projects undertaken by the Historic American Engineering 
Record (HAER) begin with a minimal amount of information. This usually 
sends historians and architects scrambling for resources to prepare for the 
documentation process. Frequently, summer HAER teams spend twelve weeks 
painstakingly interpreting site(s) with little to draw upon other than a few 
physical remains and scattered references to the site(s) in contemporary trade 
journals and public records. 

The HAER team working on the 1998 Colorado River Aqueduct 
Recording Project encountered few of these difficulties. The Colorado River 
Aqueduct is thoroughly documented from its inception to alterations made to 
the present day, and nearly all of the original historical reports, annual reports, 
magazines, specifications, drawings, newspaper articles, and photographs are 
preserved and catalogued by the Metropolitan Water District of Southern 
California in Los Angeles, California. Metropolitan made any and all of these 
materials readily available to our team for the purposes of the drawing set and 
this historical report. 

Metropolitan's collection is extensive, and we soon realized that it was 
not feasible to provide a comprehensive summary of the material in a brief 
twelve-week project. Instead, our task was to condense the voluminous 
technical information contained in the documents into a digestible and compre­
hensible format. 

To limit the scope of our project and to examine the Colorado River 
Aqueduct at an important moment in American engineering history, we chose to 
focus upon its principal construction phase (1933-41). But even by focusing on 
this eight-year period, the following written report and the drawing set does not 
— and cannot — contain the amount of technical information included in the 
specifications or the annual or historical reports. Instead, our work contains 
what we considered to be the most significant, or the most interesting, aspects 
of the design and construction process. 

It should be noted that the aqueduct's significance extends both before 
and after its original construction period. Like any major water project in 
California, the Colorado River Aqueduct was (and is) bound up in the politics 
of water development — it is considerably more than just its constituent 
concrete and steel parts. The aqueduct involved tens of thousands of workers, 
state and federal legislation, major dams, and a formidable desert landscape 
with which the planners and workers had to contend. The story of the aqueduct 
— even one that focuses on engineering — cannot be properly told without 
highlighting some of the stories that surrounded its construction and made the 
project a reality. These happenings are important stories in their own right, but 
not all of them are recounted in our documentation. When some of these issues 

are touched upon in the written report, footnotes direct readers to relevant 
sources for further research. 

The construction of the aqueduct did not follow a neat, chronological 
pattern, moving west from Parker Dam on the Colorado River in 1932 and 
finishing at Cajalco Reservoir near Riverside in 1941. Instead, construction 
proceeded along many parts of the aqueduct simultaneously. While chronology 
is followed where possible or appropriate in our report and the drawing set, we 
thought they would be best organized by separating the aqueduct into its 
sections or parts. This is simply our method of organization; it is not meant to 
suggest that the construction of the aqueduct was envisioned as a series of parts 
rather than a complete unit. The order presented in this historical report is 
meant, for the most part, to cohere with the order presented in the drawings 
and, where possible, with that of the photographs. The researcher is thus 
encouraged to view the report, the drawings, and the photographs as a complete 
set, although there is information in the historical report that is not included in 
the drawings and the photographs, and vice versa. 

Because the historical report and the drawings focus on the initial 
construction, the various features associated with the system are referred to by 
their original names. For example, Lake Havasu is called "Parker Reservoir," 
Hinds Pumping Plant becomes the "Hayfield Pumping Plant," Lake Mathews 
becomes "Cajalco Reservoir," Weymouth Filtration Plant become "Softening 
and Filtration Plant," and Hoover Dam is referred to "Boulder Dam." To avoid 
confusion, the current names are often indicated in parentheses — at least with 
the first reference. 

We encountered some difficulty regarding tense shifts in the written 
text in the historical report and on the drawings, because the aqueduct functions 
today much as it did in the past. To reduce confusion, the past tense is used 
when the text refers specifically to the process as it was carried out during the 
aqueduct's construction. The present tense is employed when the text discusses 
general construction techniques or those parts of the aqueduct that operate 
today (more or less) as they did initially. 

This report has benefited from a number of individuals who offered 
their time and assistance. Engineer Allien M. Whitsett of the Metropolitan 
Water District of Southern California spent many hours pouring over drafts of 
this text, questioning some of its claims and assisting with the editing process. 
This report is the better for it. HAER Chief Eric DeLony and HAER Historian 
Rich O'Connor and read early drafts of this report and offered timely and 
pertinent suggestions. Dora Lee and Dao Dang of Metropolitan's Central 
Library went out of their way to direct the author to hard-to-find sources and 
materials. The author retains sole responsibility for any inaccuracies or 
misinformation contained in this report. 
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Project Information: This aqueduct was documented as part of the Colorado River Aqueduct 
Recording Project conducted by the Historic American Engineering 
Record (HAER) for the Metropolitan Water District of Southern California 
(Metropolitan) during the summer of 1998. The project was prepared under 
the general direction of Eric DeLony (Chief, HAER). The architectural team 
included Supervisory Architect Andrew Johnston (University of California, 
Berkeley) and architects Chrysti Chun (Illinois Institute of Technology), Imola 
Kirizsan (ICOMOS, Romania), Sydney Mainster (University of California, 
Berkeley), Elizabeth Milnarik (University of Illinois, Urbana-Champaign), and 
Nina Shatberashvili (ICOMOS, Republic of Georgia). Project Historian was J. 
Philip Gruen (University of California, Berkeley). The photographer was Jet 
Lowe (Washington, D.C.). Additional drawings were provided by Christopher B. 
Brown (University of Washington) and Adam Maskay (Transylvania Trust 
Foundation, Romania). Engineer Allien M. Whitsett (Metropolitan Water District 
of Southern California) offered advice and technical assistance. 

Booklet Information: The following text, excluding footnotes (included in the HAER report), was written by 
Project Historian J. Philip Gruen. This booklet was produced by Elizabeth Milnarik 
and J. Philip Gruen, using Aldus PageMaker 6.0. 
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CHAPTER ONE: CONTROLLING WATER 

Introduction 
The Colorado River Aqueduct is part of a long and complex story of 

water development in the west, a story that is part and parcel with the suste­
nance and growth of twentieth-century southern California. This story has been 
told in myriad ways over the years, and it will continue to be told as long as 
southern Californians divert water from its natural course to irrigate farmland or 
provide urban areas with water for commercial, industrial, or residential use. 
Many scholars have attempted to tell the entire story of water in the west — 
including its political, economic, and legal aspects — even if they focus their 
discussion on particular examples or case studies, such as the Los Angeles 
Aqueduct or Boulder (Hoover) Dam. Judged along these lines, the following 
report is decidedly less ambitious. 

Too often, however, historians assume that the history of water in the 
west is tied up in the courtroom or decided at the ballot box, and they neglect 
the importance of engineering and technology to this history. To explore the 
Colorado River Aqueduct as a work of engineering — which it is — helps to 
illuminate the story of the American west as a partly technological story. The 
importance of technology to the growth and expansion of the American west 
was apparent to settlers and to those who applied new technology to the 
American landscape in the nineteenth and early twentieth centuries, but this 
understanding of history has been mostly buried or neglected by historians of 
the American west in favor of other narratives. 

The following essay points up the importance of American engineering 
to twentieth-century American western history by examining the Colorado 
River Aqueduct: a little-studied, yet enormously significant, project. The 242-
mile-long aqueduct marches over largely untrammeled and treacherous desert 
terrain with approximately 237 miles of power lines, 92 miles of tunnels, 62 
miles of concrete-lined open canals, 54 miles of cut-and-cover conduits, 29 
miles of reinforced-concrete cylindrical inverted siphons, six reservoirs, five 
pumping plants, and four dams on its way to southern California's coastal plain. 

The difficulty of selecting the most cost-effective route from the Colo­
rado River was the principal engineering problem, and this problem was noted 
frequently in the early literature issued by the Metropolitan Water district of 
Southern California (Metropolitan) formed in 1928 for the purposes of building 
and operating an aqueduct to provide water for southern California. The 
aqueduct's planners had to select a route that offered the lowest combination of 
construction costs, operating costs, and safety of construction and operation. 
This process alone took nearly seven years, while the aqueduct's actual con­
struction took eight. Ultimately, Metropolitan settled on a route from the lower 
Colorado River that required the pumping of water. 

The combination of the total height that water is lifted (1,617') and the 
aqueduct's 242-mile length was unprecedented, as was the aqueduct's carrying 
capacity of 1,605 c.f.s. The vertical synchronous motors driving the pumps 
were the largest of these types of motors then constructed. The difficulties 
encountered during the construction of the Mt. San Jacinto tunnel received 
national attention, and engineers argued that it was one of the most difficult 
tunnel construction jobs undertaken in the history of world engineering. Some 
of the equipment introduced and engineering techniques employed during the 
aqueduct's construction overall were celebrated for their ingenuity and ability 
to set standards for future projects of similar magnitude. The Parker diversion 
dam had to be erected upon a foundation rock 233' deep, making the dam the 
world's deepest. The Colorado River Aqueduct overall was the world's most 
technologically-advanced water conveyance system, and its construction was a 
major engineering achievement. 

Yet the aqueduct is more than just a physical object attached to a series 
of facts and figures, slopes and formulas, equipment and materials. Its con­
struction exists within the context of Depression-era America, and it is this 
context that provides much of the aqueduct's engineering significance. It was 
during this time that the appearance and promotion of technological "progress" 
provided the American public with a renewed sense of hope, promise, and pride 
during the most devastating economic crisis in twentieth century American 
history. The engineering accomplishments carried out during the project were 
pointed up in a deluge of publicity and promotional literature issued and 
inspired by Metropolitan, which tapped into and helped shape a growing 
American fascination with engineering and technology. This fascination was 
heightened by the 1930s construction of publicly-built massive concrete objects 
like Boulder (Hoover) Dam and other works erected by the U.S. Bureau of 
Reclamation, the Tennessee Valley Authority, and the Army Corps of Engineers 
in the 1920s and 1930s. 

Like any story of American technology, that of the Colorado River 
Aqueduct is also a very human story. It is a story of human solutions to 
engineering problems, and a story of failure as it is one of triumph. Although 
planners envisioned the aqueduct well before the onset of the Great Depression 
(it was not envisioned as a federal make-work project), its construction spanned 
the worst years of the Depression and offered much-needed jobs during that 
time. During the eight-and-a-half-year construction period, over 35,000 people 
found work on the aqueduct, and, during the height of construction, as many as 
10,000 workers at one time were on Metropolitan's payrolls or those of the 
numerous contracting companies who worked on the project. During the 
1930s, it was the single-largest employment opportunity in southern California, 
and one of the largest in the United States. At the same time, the project was 
not free from accidents, deaths, worker tension, or political conflict. 


