SURVEYING OF RAPIDS WITHIN THE GRAND CANYON

Fieldwork for determining elevations near certain rapids along the Colorado
River was begun in late February 1985. The sites at Blacktail Rapids and
those upstream were completed that week. Due to prior commitments on the
helicopter support, the remaining sites were not completed until April 2,
1985.

Twenty-one of the original 23 requested rapids sites were occupied and
elevations obtained. The helicopter could not be landed at Sockdolager,
Grapevine, or 83 Mile Rapids. The three requested elevations could not be
completed at several of the rapids for lack of a boat. The bottom of the
rapids could not be reached at 36 Mile Rapids and Blacktail Rapids. An
elevation was obtained about 1,200 feet above the rapids at Blacktail and it
was deemed too risky to go any further above the rapids at 36 Mile.

The elevations were established by first selecting a point on the rim from
which one could see into the rapids area. From this point a difference in
elevation was then established to a semi-permanent mark near each rapids site.
This recoverable mark is a chiseled "+'" in all instances except at Hance
Rapids where the stem of a destroyed bench mark was used. A closed vertical
angle-electronic distance traverse (VAET) was then completed at each site.

The instruments used were the Wild T-2 Theodolite and the Microfix 100C.

After a checked elevation was established on the chiseled '+," a Topcon GTS-2
was used to establish the requested water elevations. This was accomplished
by using radial methods for the nearby points and short closed traverse for
the more distant points. This procedure was used at all sites except for the
bottom of Nankoweap Rapids where a VAET sideshot was utilized.

Each established water level point has been photoidentified on the GS-VFDC-C
photography (black and white). For the rapids sites at Blacktail and those
upstream, all of the chiseled ''+" have been pinpricked to aid in the recovery.
For those downstream from Blacktail a written description is available for
each '"+." Cove Canyon Rapids and Lava Falls sites were not covered by this
photography.

An HP-41CV calculator was used for all preliminary field computations. The
Zenith Distance Traverse (ZDT) program was used for computing all VAET
elevations and the Trig-Leveling program was used for computing all GTS-2
elevations. All VAET elevations are within 1 foot absolute accuracy and the
GTS-2 water elevations are all consistent within *0.2 foot (relative).
Fluctuating water levels preclude the exact recovery of each identified water
elevation.




SURVEYING OF RAPIDS WITHIN THE GRAND CANYON
Photography - GS-VFDC-C

36 Mile Rapids 6-100 to 102
President Harding Rapids 6-88 & 89
Nankoweap Rapids 6-74 to 76
Kwagunt Rapids 6-72 & 73
Little Colorado River 6-60 & 61
Unkar Rapids 6-183 & 184
Hance Rapids ; 6-107 & 108
Bright Angel Canyon 6-37 & 38
Granite Rapids 5-41 & 42
Crystal Rapids 5-44 & 45
Serpentine Rapids 5-49 & 50
Shinumo Rapids 6-25 & 26
Blacktail Rapids 5-54 & 55
Deubendorf Rapids 6-133 & 134
Deer Creek Rapids 6-153 & 154
Kanab Rapids 6-140 & 141
Upset Rapids 5-234 & 235
159.2 Mile Rapids 5-211 & 212

National Canyon Rapids 5-215 & 216
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