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American River flood-control project performance: 
A quick reference guide

In designing Folsom Dam and other flood control projects, Corps engineers used
historic rainfall records, river flows, runoff, land use, and statistical tools available at the
time to design a project “[t]o eliminate flood damages along [the] American River.”1  This was to
be achieved (initially) by designing the facility to handle the largest historic flood in the
watershed (1862), then was upsized to “assure that a higher or ‘project design’ degree of
protection would be provided.”2   This method of project sizing is a predecessor methodology to
the later standard-project-flood methodology. The peak inflow into Folsom Dam of this design
flood was 340,000 cfs. 

Unlike design floods (which are expressed in volumes or peak discharges of the design
hydrograph — and only change when topography or the flood-control facilities change),
statistical characterizations of the “level of protection” of this and other project design floods
vary widely, depending on statistical methodologies and the underlying data set, which evolves
with time.  This is particularly true for statistical estimates for the probability distribution of
hypothetical flood magnitudes — which, after all, have never been experienced.

Statistical analysis to characterize the Folsom’s design flood at the time of initial design
suggested that the dam and levee system could contain the modeled 1000-year flood.3  When
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Folsom Dam was built, it was expected to provide 250-year protection.4  But soon after the dam
was constructed, a 120-year level of protection was modeled, an annual flooding risk of 0.7%.5

Four large storms hit the region during and after the Folsom Dam construction; these four
storms in 1955, 1964, 1986 and 1996-97 produced rainfall in excess of any pre-construction
storm on record for the region with the exception of the 1862 flood, which predated stream-
guage records.  In  both 1986 and 1997, the volume of flood waters  came within 90% of  Folsom
Dam’s original flood operation capacity (or 80% of the capacity with the improved levee and
operational changes authorized and largely in place today), and because of operational problems
described in a 1995 National Research Council report6, in 1986  releases were made that
produced river flows in Sacramento that exceeded the dam’s normal objective design flood
outflow  — 115,000 cfs (cubic feet per second). 
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The 1986 flood did show a height problem with the Natomas East Main Drainage Canal
(NEMDC) levee (as constructed) and its upstream levee collectors system, which failed to
extend far enough upstream.7  It was the latter circumstance that caused localized severe flooding
behind the NEMDC levee (Strawberry Manor).  These deficiencies were remedied by the
SAFCA North Area Project of the early 1990s, which was designed with sufficient freeboard for
a 180,000 cfs flow in the American River. The North Area Project Feasibility studies
characterize the problem and their solution.  The American River project levees all had several to
many feet of freeboard (vertical distance from the water surface to the top of the levee) in 1986
and showed no signs of serious stress.8

By the time that Auburn dam was being planned in the 1950s and 1960s, the standard of
federal flood-control planning for high valued urban property and where significant risks to
human life existed was the Standard Project Flood (SPF)9:

“A hypothetical flood representing the most severe combination of meteorological and
hydrological conditions that is considered reasonably characteristic of the watershed.”  

The SPF concept was the foundation of the California Floodplain Management Report planning
concept called “the reasonably foreseeable flood.”10

The multipurpose Auburn dam that was authorized by the Congress in 1965 was designed to
control a flood of the SPF magnitude, a storm with an inflow into Folsom Dam of 460,000 cfs11
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or the largest runoff expected for the watershed.12  Record peak inflows do not exceed 300,000
cfs.13  The peak of the design flood hydrograph of the Folsom Dam Joint Federal Project is
expected to exceed 470,000 cfs.  The peak of the design flood of the Folsom Dam Joint Federal
Project is expected to exceed 500,000 cfs when forecast-based-release operational plans are
created for the new spillways.

It should also be noted that SAFCA is in the process of doing the finishing touches of the
Federal “Common Elements” project designed to ensure that the American River levees can (if
required) reliably carry up to 160,000 cfs of sustained operational or emergency releases from
Folsom Dam. (This flow is the existing target emergency release for Folsom Dam. The
emergency release is a flow designed to fully utilize the downstream levee system while not
causing levee breaks. Releases in excess of the emergency release are to be avoided for as long
as possible when a reservoir is above its normal maximum pool and experiencing large inflows.
This is accomplished by allowing the reservoir to rise higher than would normally be allowed.)

Finally, it is not particularly meaningful or appropriate to characterize the performance of
the Folsom Dam Joint Federal Project in terms of level of protection. In addition to being 65%
larger than any historic flood, 500,000 cfs exceeds the extrapolated estimates of the 200-year
flood.  The American River rain flood frequency analysis by the Corps of Engineers prepared
with the advice of the National Research Council’s Committee on American River Flood
Frequencies does not extrapolate the frequency curve beyond 1 in 200.14
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