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Summary of Research
This document presents a brief summary of the research performed in FY14 by
the Reclamation Technical Services Center to catalogue and better understand
operational releases from Reclamation dams on populations downstream.
Dams present enormous benefits all over the world – controlling flood events,
reducing flooding impacts as well as providing water supply and power benefits.
However, flood plains downstream of many dams in the US (and throughout the
world) have become increasingly populated since the initial construction of these
dams. As a result of community growth and encroachment into these flood
plains, the failure or mis-operation of these facilities may present risks to the
downstream population greater than the original designers, engineers, planners
and developers may have ever envisioned.
A significant challenge for the emergency preparedness program is to adequately
prepare dam owners, operators, and emergency management officials not only for
dam failure, but also large operational or uncontrolled releases in order to reduce
the potential for life loss and economic consequences. The planned nature of
operational releases allows a unique opportunity for coordination with
downstream communities to enable organized responses to those releases should
they occur.
This research effort was initiated with the thought that it might be possible to
assemble available data in such a way that a “risk” value could be approximated
for incidents involving operational releases from water storage facilities having
the potential to impact downstream populations. Because risk is a well
understood framework for understanding other types of events at dams, it was
hoped that it would be similarly useful in the context of operational releases. A
matrix of data containing dam outflow capability, known safe channel capacity
values, and references to inundation maps was assembled. However, once the
data collection process began, the larger challenges involved in the study became
apparent. Potentially inaccurate or outdated safe channel capacity data points
combined with inundation modeling that is primarily for either dam failure or
PMF events comprised the bulk of the available information, and were
insufficient to accomplish the original goal of the study.
Through discussion of the initial research intent versus what was likely to be more
useful in the short term, as well as (much) more financially feasible, the research
team came to the conclusion that the existing practices within the emergency
preparedness process (planning, exercising, etc.) are already addressing the risks
associated with operational releases, although those risks cannot be quantified
directly as was originally anticipated.
Specifically, the emergency preparedness process involves direct interface with
communities during exercise and response planning. In order to update the safe

channel capacity values for Reclamation facilities (many of which have likely not
been updated since the time of construction), it is likely that interfacing
informally with people who live in the downstream communities (specifically
emergency response personnel) would be the most expedient approach. Through
discussion with members of the community who have experienced local flooding
in the past, an idea of true safe channel capacity can likely be estimated for many
facilities. This discussion-based determination of approximate safe channel
capacity within individual communities, paired with emergency response
exercises, is perhaps the best way to address the unquantifiable risks.
The current emergency preparedness process involves exercise scenarios of
relatively “likely” events, such as operational releases from a more frequent (i.e.
smaller) flood event. This process has the advantage, unlike a calculation based
on purely operational outflows, of including the effects of tributary flow. The
contribution of tributaries to overall downstream flows can be dramatic and are
very important to take into account during preparedness activities, but are outside
of what a dam owner can accept responsibility for.
In this way, through discussion, collection of anecdotal information regarding safe
channel capacity and the impact of both operational releases as well as tributary
flow, functional emergency preparedness plans can be assembled to address the
safety of those at risk during non-failure flood events. Although the original goal
of a quantifiable risk estimate for these circumstances will not be possible to
realize, what is truly important is that the risk is being addressed via effective
emergency planning and preparedness activities.
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