Grand Canyon Assesses Effects
on Beaches of 1983 Flooding



By Nancy Brian

Prior to completion of Glen Canyon Dam, the Col-
orado River through Grand Canyon experienced wide
fluctuations in fiow as a resuit of spring run-off and
summer thunderstorms. The pre-dam spring floods
were heavily sill Jaden and had a mean discharge of
86.000 cubic feet per second (cfs). As the flocdwaters
receded, terraces of fine-grained sediments were de-
posited on the banks of the river channel.

In 1963, Glen Canyon Dam was completed and
Lake Powell began to fili. Since that time, normal dam
controlled discharge has ranged between 1,000 and
31.000 cfs. with a median discharge of 12,200 cfs
Because of the retention of sand and silt in Lake Pow-
ell, the sandy terraces. (colloguialiy termed beaches),
have been progressively eroded by wind deflation,
sheet wash. flash floods, mass wasting, and rework-
ing by fluctuating river flows. In 1976, sediment hydro-
logists predicted that beaches below Glen Canyon
Dam witl vanish within about 200 years. However, the
rate of beach erosion has been slowed by the dense
band of riparian (or streamside) vegetation which has
become established in areas formerly scoured by the
pre-dam flgods. Since 1972, the beaches have been
utilized by up to 15.000 river runners per year with
use concentrated on approximately 100 popular
beaches. Concomitantly, wildlife has colonized this
newly vegetated streamside zone, a habitat which
has become rare in the largely arid southwest (See
Park Science, Yol. 4. No. 2 arlicle “Effects of Colorado
River Flooding on Riparian Nesting Birds Studied” by
Brown and Johnson).



The public and park managers became concerned
about the fate of the beaches during June 3 to August
11, 1983, when flows from Glen Canyon Dam ex-
ceeded the 1963-1982 fevels. Unseasonal precipita-
tion and rapid thaw in the Upper Colorado River Basin
states during spring 1983, resulted in unprecedented
inflow into a nearly full Lake Powell. In response, the
Bureau of Reclamation released flows from Glen Ca-
nyon Dam which ranged from 38,000 cfs to over
90.000 cfs. The high flows. approximating the pre-
dam fioods, submerged campsites and inundated
riparian vegetation. Beach sediments were either ac-
tively reworked on site, transported and redeposited
downstream, or removed from the system to Lake
Mead.

The receding floodwaters revealed an altered
riverine environment. To assess the changes in size,
number, and distribution of beaches, personnel from
Grand Canyon National Park’s Division of Resources
Management and Planning made an inventory of the
status of the beach campsites two months after the
high flows. Results were compared {o a similar beach
inventory conducted in October, 1973. The rapid ero-
sion that occurred at many sites is evidence that
beaches are not yet in equilibrium.

Campsites in existence prior to the high fiows had
various fates: some were removed or reduced in size,
others were replenished or scoured, angd some
showed no appreciable change in beach profile. New
deposits not in existence prior to the high flows also
were created. In areas where the current was accel-
erated by high river gradient and constricied chan-
nels, sediment was eroded; conversely, in areas with
reduced velocity due to lower gradient and wider
channels, sediment was deposited. In many straight
stretches of the river. sediment was deposited behind
the dense band of shoreline vegetation. The 1983
high water depasits range from ephemeral dunes un-
dergoing rapid erasion by shoreline currents to persis-
tant deposits protected by woody vegetation and.or
rack armoring.

Riparian vegetation inundated by the high water
flows likewise experienced a range of impact: some:
stands showed little effect. while in other stands veg-
etation was damaged, killeg, buried, or removed. It
was observed that understory vegetation {grasses,
herbs. and sub-shrubs) was more severely damaged
than woody tree and shrub species, and native
species were more severely impacted than exofic
species. Post-dam riparian vegetation succession ap-
pears to have been set back o conditions existing 10
to 15 years ago. However. the pre-dam old high water
line vegetation (honey mesquile and acacia zone)
situated above the 90,000 cfs waterline benefitted
from the high flows. New, vigorous growth is evidence
that these species were well watered by the high
fiows.

Potential Colorade River beach campsites number-
ing 443 were identified between Lees Ferry and Dia-
mond Creek (excluding areas closed to camping).
Large campsites (capable of hoiding 35-40+ per-
sons) comprised 38 percent, wih medium camps {21-
30 persons) 36 percent. and small camps (15-20 per-
sons) 26 percent. A majority {44 percent) showed
active erosion taking place. while 31 percent exnibited






