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In October 2013, the Federal Emergency Management Agency’s National Dam 
Safety Program sponsored the research and development of a compendium of 
dam incidents and failures with emphasis on the lessons learned from these events. 
This information is presented through FEMA’s Lessons Learned Information 
Sharing website. For a complete listing of available lessons learned and case study 
summaries or to contribute your own content, please visit:

This project was completed under the supervision of James E. Demby, Jr., P.E. 
of FEMA. The effort was directed by Paul G. Schweiger, P.E., CFM of Gannett 
Fleming with management and execution of the project by the BakerAECOM 
Risk MAP Production and Technical Services Team comprised of Gannett 
Fleming, AECOM, Michael Baker, Jr., Inc., and Taylor Engineering.

DISCLAIMER: The views expressed in this document are those of the author and do not necessarily reflect those of Lessons Learned Information Sharing. 
Lessons Learned Information Sharing (LLIS.gov) is the Department of Homeland Security/Federal Emergency Management Agency’s national online 
network of lessons learned, best practices, and innovative ideas for the emergency management and homeland security communities. The website 
and its contents are provided for informational purposes only, without warranty or guarantee of any kind, and do not represent the official positions of 
the Department of Homeland Security. For more information on LLIS.gov, please email feedback@llis.dhs.gov or visit www.llis.gov.
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Located approximately forty miles northwest of Los Angeles, California,  
St. Francis Dam was a curved concrete gravity dam constructed between 1924 and 
1926 in order to provide a storage reservoir for the Los Angeles Aqueduct system.  
It was only the second concrete dam of nine dams built by the Los Angeles Bureau 
of Waterworks & Supply starting in 1921.  While the dam’s upstream face exhibited 
a nearly vertical profile, the downstream side was equipped with a stair step 
design that resulted in base and crest thicknesses of 175 and 16 feet, respectively.  
The main structure reached a height of 205 feet and spanned 700 feet along its 
curvilinear crest.  The design and construction of the St. Francis Dam was executed 
solely by the Los Angeles Bureau of Waterworks & Supply under the supervision 
of the organization’s chief engineer William Mulholland.  The 1928 failure of the 
dam which resulted in the deaths of over 400 civilians was attributed to a series 
of human errors and poor engineering judgment.  Due to the tremendous loss of 
life and property damage estimated to be $7 million, some consider the failure of 

the St. Francis Dam to be 
the “worst American civil 
engineering disaster of the 
20th century.”

William Mulholland 
was a  “sel f -taught ” 
engineer who had achieved 
national recognition 
and admiration between 
1906 and 1913 when he 
orchestrated the design 
and construction of the 
Los Angeles-Owens River 
Aqueduct, the longest 

water conveyance system at the 
time.  In addition, during his 
time as a supervising engineer, 
Mulholland had overseen 
the completion of around 
numerous embankment dams.  
Mulholland’s experience in 
concrete dam design, however, 
was lacking.  Prior to the 
design and construction of the 
St. Francis Dam, he had only 
participated in the development 
of the Mulholland Dam, named 
in honor of the Chief in 1924, 
also a curved concrete gravity dam of similar height, constructed between 1923 
and 1925 which impounds Hollywood Reservoir.  Although his experience 
resided primarily in the design of embankment dams, Mulholland proposed 
that a concrete gravity dam would be the proper structure for the canyon terrain 
across which St. Francis would be built.

Multiple instances of poor judgment by Mulholland and several of his 
subordinates significantly contributed to the cause of the failure of St. Francis 
Dam.  Plans for the dam were based upon those previously prepared by Mulholland 
for the Hollywood Dam with little regard for site-specific investigations.  When 
these plans were finalized and after construction began, the height of the dam 
was raised by ten feet on two separate occasions in order to provide additional 
reservoir storage needed to sustain the growing community surrounding the 
dam.  Although these modifications increased the dam’s height by twenty feet, 
no changes were made to its base width.  As a result, the intended safety margin 

St. Francis Dam (California, 1928)

Quick Facts
Location: California, USA
Year Constructed: 1926
Contributing Drainage Area:  Unknown
Dam Type: Concrete
Dam Height: 205 ft.
Prmary Dam Purpose: Water Supply
Date of Incident: March 12-13, 1928
Evacuation: No
Fatalities: 432+
Property Damage:  $7 Million
Primary Cause: Foundation Failure

Aerial view of St. Francis Dam site after failure.
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for structural stability decreased significantly.  Mulholland’s team recognized 
this effect, however the engineering analysis, acquiring of additional materials, 
and extended construction time to properly mitigate the height increase were 
considered to be too costly to the project and to those stakeholders who were 
financially invested in the completion and operation of the dam.

St. Francis Dam failed at midnight on March 12-13, 1928 only twelve hours 
after its last inspection by Mulholland.  For a considerable period leading up to 
the last inspection, leaking cracks were observed within the main dam and at its 
abutments which were dismissed as conditions typical of the dam type.

When investigating the cause of failure, it was clear that the proposed St. 
Francis Dam design was not reviewed by any independent party.  It was also 
clear that it was designed to prevent small foundation stresses only and not 
accommodate full uplift. It is estimated that the design exhibited a safety factor 
less than one while Mulholland claimed it was designed using a safety factor of 
four.  Although opinions vary, more recent and more thorough investigations 
assign the ultimate failure mode to weakening of the left abutment foundation 
rock due to the saturated condition created by the reservoir which essentially 
re-activated a large landslide that combined with a destabilizing uplift force on 
the main dam caused failure to initiate at the dam’s left end.    In quick succession 
as catastrophic failure was occurring at the left end, the maximum height section 
tilted and rotated which destabilized the right end of the main dam causing 
catastrophic failure at the right end as well.

In the aftermath of the failure, Mulholland took full responsibility for the 
accident during a hearing stating, “Don’t blame anyone else, you know you can 
just fasten it on me.  If there was human error, I was the human” and he “only 
envied those who were killed.”  He ended his career by stepping down as head of 
the City of Los Angeles Bureau of Waterworks & Supply shortly after the failure.

St. Francis Dam (California, 1928)

(5) VandenBerge, D. R., Duncan, J. M., & Brandon, T. (2011).  Lessons 
Learned from Dam Failures.  Virginia Polytechnic Institute and State 
University.
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1.	 Safety should not be sacrificed for cost.

2.	 Intervention can stop or minimize the consequences of a dam failure. Warning signs should not be ignored.

Additional Relevant Lessons Learned
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St. Francis Dam (California, 1928)

View looking upstream during the early stages of construction of St. Francis Dam.
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St. Francis Dam (California, 1928)

View of St. Francis Dam during construction looking upstream.  The two vertical towers, one at center of main dam and the other at the right 
abutment (looking downstream), are for elevators to lift concrete to sluicing troughs.  This method of construction was short-lived in the United 

States due to the need to add water, thus unfavorably increasing the water-cement ratio, so that the concrete was fluid enough to travel by gravity 
through the trough system and therefore fell out of favor by the late 1920s.
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St. Francis Dam (California, 1928)

View looking upstream of St. Francis Dam prior to failure (colorized).  Note west concrete thrust block and 
west concrete dike extending from right abutment (looking downstream) of main dam which was added during 

construction to accommodate a 20 foot increase in structural height.
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St. Francis Dam (California, 1928)

View looking upstream at functioning St. Francis Dam (circa 1926).  View shows water being released from one of 
five outlets for the purpose of conducting downstream streamflow testing with regard to a water rights dispute by 

downstream farmers and ranchers.  The test results supported their complaints.



10

St. Francis Dam (California, 1928)

A group of professionals assessing the St. Francis Dam remains after being selected by Governor C.C. Young to investigate the failure.  This state commission 
visited the site only once and published their findings within only five days after convening.  They attributed the failure to piping of the foundation rock at 
the right abutment primarily based on the observation that concrete fragments from this part of the dam traveled the furthest downstream.  Subsequent 

investigations by others claim the failure initiated within the soft foundation rock at the left abutment where an ancient landslide had existed.
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St. Francis Dam (California, 1928)

Destruction and debris on a highway downstream after the failure of the St. Francis Dam  
(published in Los Angeles Times on March 14, 1928).
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St. Francis Dam (California, 1928)

Aerial view of the flooded City of Santa Paula the day after the St. Francis Dam Failure 
(published in the Los Angeles Times on March 14, 1928).
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St. Francis Dam (California, 1928)

Schematic showing the downstream distribution of concrete dam fragments and their suspected original placement at the dam.  Soil 
and soft rock scoured by water flowing through the initial dam breach generated silt-laden floodwaters which have been credited with 

providing enough buoyancy to float the concrete fragments and carry them as much as 4,000 feet downstream.
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St. Francis Dam (California, 1928)

View looking downstream at concrete dam fragments that were carried from and settled downstream of the 
original dam site.  Note height along valley slopes in which vegetation has been removed by floodwaters.
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St. Francis Dam (California, 1928)

William Mulholland accepting full responsibility for the failure of St. Francis Dam at the Los Angeles County Coroner’s inquest.  
“Don’t blame anyone else.  Whatever fault there was on the job, put it on me.  If there were any errors in judgment – and it’s human 

to make mistakes – the error was mine.” – William Mulholland
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1.	 Nuss, L. K., & Hansen, K. D. (2013). Lessons Learned from Concrete Dam Failures Since St. Francis Dam.  USSD Annual Conference. Phoenix:  United 
States Society on Dams. 

2.	 VandenBerge, D. R., Duncan, J.M., & Brandon, T. (2011).  Lessons Learned from Dam Failures.  Virginia Polytechnic Institute and State University.
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