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Abstract

A summary of data collected by National Park Service volunteers on
recreational boating trajectories and accidents is presented. The boat
trajectories are compared with flow streamlines. The comparison suggests that
in rapids motorboats are powerful enough to deviate from the streamlines on
which they enter the rapid, but that non—motorboats are restricted in their
maneuverability to deviations of a few to perhaps 15 feet.

Introduction

During the summer of 1986, recreational boating in nine rapids of the
Colorado River in the Grand Canyon (House Rock, Twenty—four and One Half Mile,
Hance, Horn Creek, Granite, Crystal, Deubendorff, Upset, and Lava Falls
Rapids) was observed by National Park Service (N.P.S.) volunteers. (For a
discussion of the hydraulics, geomorphology, and location of these rapids, see
Kieffer, 1987.) The observers were asked by the N.P.S. to document boating
accidents as part of a recreational use study in cooperation with the Bureau
of Reclamation (for more information on the background of the observers see
Brown and Hahn-0"Neill, 1987). The United States Geological Survey (U.S.G.S.)
is studying the hydraulics of rapids in the Grand Canyon, including all but
one (Upset) of the rapids observed. Having the observers located at these
rapids provided an opportunity for additional data collection and integration
of recreational and hydraulic observations.

Susan Kieffer and Margie Marley of the U.S5.G.S. provided the observers
with forms containing maps (for an example, see figure 1) to be used for
plotting the trajectories of boats through the rapids. There were three
desired products; (1) a record of boat trajectories to compare with previously
obtained float data on streamlines and flow velocities (Kieffer, 1987),

(2) a data base for relating the boat trajectories to the hydraulic features
in these rapids, and (3) a record of accident locations.

This report summarizes the observations and presents a preliminary
hydraulic explanation for the observed boat trajectories and accidents. The
original forms and one duplicate set intended for the N.P.S. are on file with
the Bureau of Reclamation (Dave Wegner, Grand Canyon Study Manager), and the
U.S.G.S. (Sue Kieffer) retains one duplicate set.

Method

Prior to entering the canyon, the observers met with Kieffer and Marley
for instructional training. A video tape (Kieffer, 1986) showing and
describing the rapids was viewed by the observers and a question and answer
session followed for about an hour. The observers were given observation
forms (like figure 1) on which they recorded data. The detailed topography on
the forms was a preliminary version of hydraulic maps (Kieffer, in press);
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