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Figure IV-22. Projections of wetted surface area and WUA of
spawning chum habitat as a function of discharge
for the 125.2R modeling site.
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comparable rates of gaining and losing habitat at the site. The upwelling
areas are located along both banks range in strengths from slight to strong.
Most of the suitable spawning habitat occurs along the left bank at cross
section 1 in the large backwater area. Velocities ar‘;ot limiting 1n this
area through the range of available data.’ .~ Eh,tﬂ- 3ﬁ,~;uu( =
L & _>k~.,l ot g
Variations in the mainstem discharge with respect to WUA is shown in Figure
IV-22b plotted on an expanded scale. The increase in WUA is caused by the Tow
velocities in the shallow upwelling areas. As the discharge increases, the
upwelling areas along the left bank reach an optimum depth while the veloc-
ities along the right shore begin decreasing in suitability. The substrate in
the study reach is not of optimal quality thus explaining the flat shape in

the response curve.

The extrapolation flow at 23,000 cfs was selected due to the availability of
aerial photography at this flow. A field reconnaissance trip was made to the
study site when mainstem flows were 4,300 cfs. Much of the upwelling areas
along both banks, with the exception being the backwater area at cross section
1, were too shallow for use. At 23,000 cfs, the high velocities in the
spawning areas limit the uypwelling. Time series plots of WUA and mainstem

discharge are presented in Figure IV-23.

Site 130.2R

Site Description: Sherman Creek is located just above this large side channel

along the east bank of the Susitna River (Plate IV-7).‘ At discharges below

15,000 cfs, a small backwater area can be observed separate from the side
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IV-23. Time series plots of spawning chum salmon WUA as a function of discharge from
August 12 to September 15, 1984 for 125.2R modeling site.
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channel. The study reach is 700 feet long and varies between 100 feet at
cross section 1 to 30 feet wide at cross section 3. Three cross sections were
installed to define the shallow, low velocity area (Figure IV-24). Cobble and
rubble is presegt ?hroughout the upper half of the site overlayed with a layer
of silt] sa:%(iﬁﬁfhe lower half. This backwater study site was selected as a

suspected upwelling area with some spawning activity previously observed.

At 23,000 cfs, the study site is turbid and connected to the side channel. At

10,600 and 7,400 cfs, the channel flow is maintained by groundwater.

Both chum adult and chinook juvenile salmon were observed to utilize the site.
Access to the site is not limiting at any discharge. Passage above the riffle
upstream of cross section 2 becomes difficult below 10,000 cfs (Figure C-1.3).
Upwelling was noted throughout the site during low flows. However, the
strength of the upwelling is slight since the site remained frozen over during

the winter.

Spawning Habitat: Total wetted surface area and spawning chum WUA curves are

presented in Figure IV-25a. Both curves are plotted to the same scale. The
largest proportion of wetted surface area provides good spawning habitat at

discharges above 14,500 cfs.

The WUA curve plotted in Figure IV-25b at an expanded vertical scale increases
near 14,500 crs when the upwelling areas are no longer too shallow to be used
by spawners. Below 14,500 cfs, much of the study reach and upwelling areas
are limiting to spawning chum. Above 14,500 cfs, the gravel bar which sepa-
rates the study- area from the side channel retards the flow thereby not

permitting velocities to become 1limiting.
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Figure IV-24. Cross sections for 130.2R study site depicting water surface

elevations at discharges of 7690, 14,500, 16,100 and 19,900 cfs.
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Figure IV-25. Projections of wetted surface area and WUA
of spawning chum habitat as a function of
discharge for the 130.2R modeling site.
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To expand the range of the habitat response curve, extrapolation data sets at
5,100 and 23,000 cfs were developed. From the stage discharge curve for cross
section 2, it is apparent the water surface elevation remains constant at low
flows. The WUA value determined for the data set collected at 7,680 cfs was
assigned to 5,100 cfs. The water surface elevation as determined from the
stage discharge curves were used in conjunction with the data set collected at
19,900 cfs to determine the WUA at 23,000 cfs. Time series plots of WUA and

mainstem discharge are shown in Figure IV-26.

Site 131.3L

Site Description: This study site is located immediately upstream from the

confluence of Fourth of July Creek between vegetated gravel bars on the west
bank of the Susitna River (Plate IV-8). The study reach is 1,075 feet long
and 130 feet wide. Cross section 1 is located in a deep low velocity area;
cross sections 2 through 4 in faster, shallower areas (Figure IV-27). The
substrate is predominately gravel and rubble throughout the site with a layer
of silty sand in the backwater area at the mouth of the channel. This side
channel study site was selected as a known upwelling and chum salmon spawning

area.

Two heads (A and B) direct flow into the site at 9,000 and 10,700 cfs respec-
tively. Below breaching discharges, groundwater maintains flow through the
study reach. Chum salmon were observed spawning in the area particularly
along the right bank. A moderate number ofugﬁinook fry were collected during

sampling efforts. Access to the site 1is possible below both breaching
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Figure IV-27. Cross sections for 131.3L study site depicting water surface
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discharges. Passage through the site is possible, but difficult below the
breaching discharges.
j2 .25

Moderate to strong strengths of upwelling was noted along the right bank in

ool
the Tower half of the study site. Moderate vo1um§§ of upwe]Tingw ’

along the left bank in the upper half of the site. ﬁak.l'oj 202 g,/
C;ﬂ C)‘fj?’/t/’a%f

Spawning Habitat: The surface area and spawning chum WUA curves for 131.3L

are plotted to the same vertical scale in Figure IV-28a with the WUA curve

replotted to an enlarged scale in Figure IV-28b.

The range of depth and velocity measurements extend from 7,680 to 19,900.
Below 9,000 cfs, flow is maintained through the site by upwelling and
groundwater inflow. Above 9,000 cfs, the gravel bar on the left side of the
channel 1is overtopped directing flow into the bottom of the study site.
Upwelling areas that were previously too shallow for utilization are now
available. The habitat response curve continues upward as the head to the
channel breaches near 10,700 cfs. At medium and high discharges the stage in
the lower half of the channel becomes directly influenced by the mainstem
furming a backwater area and depositing a layer of silt. Substrate such as
silt and sand are too small to be used by spawning chum thereby decreasing the
magnitude of the habitat response curve. Velocities become limiting to the

spawners above 16,100 cfs decreasing the trend in tune habitat curve.

Extrapolation data sets were constructed at discharges of 5,100 and 23,000

cfs. The stage throughout the study reach remains constant below 9,000 cfs
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Figure IV-23. Projections of wetted surface area and WUA of
spawning chum habitat as a function of discharge
for the 131.3L modeling site.
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which means the WUA in this range also remains constant. The same WUA value
determined for the 7,680 cfs data sets was assigned to 5,100 cfs. Time series
plots of WUA and mainstem discharge are plotted in Figure IV-29.

Site 133.8R

Site Description: This study site is located at the head of Slough 9A on the

east bank of the Susitna River (Plate IV-9). Three cross sections were
established beginning on the right bank and converging at a common point on a
gravel bar. Egese cross sections describe the fast velocity area along the
mainstem margin (Figure IV-30). The substrate throughout this area varies
from silt along the shore to cobble in the main channel. This mainstem margin
study site was selected as a suspected upwelling areand no chum salmon

nc‘: [ T ey

spawning were—net previously recorded.

Below 15,600 cfs, the shoal area along the mainstem margin begins to have a
pronounced effect on the depths and velocities in the study area. No adult or
juvenile salmon activity was observed at this study site. There are no access

or passage limitations at this site.
Small upwelling and open thermal Tleads in the ice were observed along cross
sectionf 1 and 3. The upwelling is assumed to be slight to moderate in

strength as the area was frozen over during part of the winter season.

Spawning Habitat: Total surface area and WUA curves for spawning chum salmon

are presented in Figure IV-3la. The WUA curve was replotted to an enlarged
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Figure IV-31. Projections of wetted surface area and WUA of
spawning chum habitat as a function of discharge
for the 133.8R modeling site.
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