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To: Ned' Andrews, Jim Wilson, and Bill Jackson
From: Tim Randle
Subject: Colorado River Sand Storage in Grand Canyon

I have updated the historical sand storage computation to the end of water year 1993 for the reach
from Lees Ferry to Phantom Ranch (see attachment). The mass balance computation indicates
a significant increase in sand storage downstream from the Little Colorado River as a result of
the 1993 winter floods. However, sand storage in the reach upstream did not increase nearly as
much.

Sand storage in the reach from Lees Ferry to the Little Colorado River is still less than in
October 1965. The amount of sand storage at the time of dam closure is unknown and was
assumed to be zero at the beginning of the mass balance computation. Although the computed
sand storage in the upper reach is negative at the end of water year 1993, there may actually be
significant quantities of sand stored in the channel. [Note: I am somewhat concerned that
people will interpret the graph to mean that there is no sediment in the upper reach and
therefore, a beach-building flow is out of the question. On the other hand, perhaps there is less
sediment presently in this reach than previously thought].

The sand mass balance computation for the historical period 'was performed with the use of sand-
load-discharge rating curves, dam release records, and river discharge measurements. Sand loads
were computed on an hourly basis for the Colorado River and on a daily basis for the Paria and
Little Colorado Rivers.

The following assumptions were used in the analysis: °

. The sand-load-discharge rating curves are accurate and do not change with time
. The effects of wave transformation and travel time can be ignored
. The sand contribution from ungauged tributaries can be ignored

For the Colorado River, sand loads were computed at Lees Ferry, above the Little Colorado
River, and near Phantom Ranch. The same discharge values were used for these three stations
(i.e. the effects of wave transformation and travel time were ignored). Hourly dam release
records were used from October 1, 1965 through March 31, 1989 and all of June 1989. Hourly
discharge values, recorded at the gauge below the dam, wer€ used for the period October 1, 1989
through February 28, 1993. Monthly flow records (either at the dam or Lees Ferry) and a
monthly-sand-load rating curve were used for the other periods.

For the Paria and Little Colorado Rivers, sand loads were computed using mean daily flow
records at Lees Ferry and Cameron, AZ.

Hourly or daily sand loads for the Colorado River and tributaries were accumulated on a monthly
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basis and loaded into a spreadsheet (see attachment). The historical sand storage was then
. computed and plotted on a monthly basis. '

I would appreciate any comments on this before I send it to the GCES office in Flagstaff.

o Tom Ramtee
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