


and hydrologic principles {Jackson and Van Haveren,
1884}. This scheme is based on the premise that a
channel in coarse alluvium is censidered stable if
design discharges and sediment lpads can be carried
without causing excess bank or bed erosion or deposi-
tion. This design. with modifications for subarctic con-
ditions, was the basis for the 1991 pilot study.

An important aspect of this channei design scheme
is consideration of the process of adjustment from the
initiat stable channel geometry in noncohesive mate-
rials 10 the final regime geometry. When streamflow or
sediment Joading rates increase. channel widening
may be expected o ocour.

However, channel depth decreases with an increase
in sediment loading rates. When conditions that have
caused channel impacts such as widening and depth
reduction begin to abate, and riparian zone revegeta-
tionbegins to oceur, the channel should begin ko adjust
itself toward a narrower, deeper geometry. Therefore,
any design should plan for and incorparate this
modification.

The centrai channel design is based upon a capacity
to transport the bankfull flow ¢f more stable reaches in
the same setting. Incipient bed instability should be
aftained at bankiull flow, allowing upstream bed mate-
rial to pass and enabling channel gecmetry to adjust to
bank revegetation. Bankfull discharge may be consid-
ered as the 1.5-year flood.

Floodplain design objectives include a capacity for
the 100-year flood. With this parameter, the floodplain
should act to dissipate high water flow energy while
encouraging deposition of sediments for vegetation
habitat enhancement. ideally, the floodplain design
shouid minimize earthwork and expense while approx-
imating, as closely as possible, a natural or stable
channel flood plain congition,

Once the design parameters for channel banks and
floodplains were calculated, preparation work began
on the ground along a 1400 reach. Design elevations
and distances were surveyed and staked, and a
crawler-dozer, front-loader, and dump truck were em-
ployed tomove the ground to the desired configuration.
Where the stream channel was incised, the adjacent
fioodplain was cut back and lowered, with the excess
material graded into the slope of the valley wall. Addi-
tionally, flat braided sections were filled in. encouraging
a single channel. The floodplain surface was rough-
ened by the dozer 1o retard erosion and capture fines.

Undisturbed floodplains in the Kantishna area are
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stabilized by riparian vegetaticn (primarily feltleaf
willow (Salix alaxsensis) and alder (Alnus crispa),
which anchors the substrate and decreases the velac-
ity of flogdwaters. The drap in water velocity acceler-
ates the deposition of sediment and organic debris.

Several methods are being tested to temporarily
stabilize the new floodplains until natural revegetation
becomes adequate, which is predicted 10 take 510 10
years. Methads include well-anchored brush bars 15 1o
20 feet long, oriented perpendicular to the channel.
Bars are constructed of alder branches tied in bundles,
partially buried and spaced al intervals of three chan-
nel widths. Streambank plantings of feltleaf willow cut-
tings and alder seedlings also have been established.

A comprenensive hydrologic monitaring effort was
enacted, the objective being to evaluate the current
"health” and recovery status of Glen Creek following
channel and fioodplain reclamaticn. Cross-sections
were established for sampling selected paramelers
above, in, and below the reclaimed reach. Parameters
sampled include suspended sediment, stream chem-
istry. and biological communities. Stream discharge
measurements were made at all sampling times.
Effects of stabilization technigues will be evaluated by
monitoring fleedplain morphology, sediment deposi-
tion, and natural revegetation on fioedplains with and
without stabilization.

Future Studies

In order properlv to evaluate the effects of an active
reclamation effort on a disurbed stream channel and
flocdplain, a much longer reach of stream channel is
needed. Funding from NPS-WRD (Water Resources
Division) will allow an adjeining 3200° reach to be
included In the study. Additicnal technigues will be
tested on this section during the 1992 season, includ-
ing some channel reconstruction. This study, com-
bined with the 1991 pilot study, will serve as a demen-
stration project for other mined stream reclamation
efforts in DENA and other areas of Alaska.

Karle is Hydraulic Engineer at Denali NP; Dr.
Densmore is Denali Park Ecologist,
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