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Figure 7-p-12  Weighted usable area plots using substrate curve
set for sockeye salmon in Upper Side Channel 11.
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Figure 7-D-13 Weighted usable area plots using substrate curve
set for sockeye salmon in Side Channel 21.
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Figure 7-D-14 Weighted usable area plots using substrate curve
set for sockeye salmon in Lower Side Channel 11.
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Figurel 7-D-15 Weighted usable area plots using upwelling curve
set for chum salmon in Slough B8A.
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Figure 7-D-16 Weighted usable area plots using upwelling curve

set for chum salmon in Slough 9.
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Figure 7-p-17 Weighted usable area plots using upwelling curve

set for chum salmon in Slough 21.

PERCENT USABLE AREA



CHUM SPAWNING SIDE CHANNEL 10

AREA PER 1000 FEET OF STREAM

100 ™
— 100
90 —
r A L
- 90
80 P |80
~ - ,.f-'"’/f- &
E 797 e -70 @
g "
Wi 60 A Ps X w
3 60
35 7 2
O - ;
gg S0 ¥ —50 g
W +
~ OF 40 - e 40 Zz
i o I ey b
0 % -F—._&____..-—"‘ - e B m
2 30 e -30 #
.f-‘"'lfff «""“-"B
20 - R o —-20
» - 5 a
10 53 /’/ I""O
-
o I | T T T | I 1 | '9' I 0
0 20 40 60 80 100 12(
. FLOW (CFS)
o  WUA (D,V,UPWELLING) + GROSS ¢ PERCENT

Figure 7-D-18  Weighted usable area plots using upwelling curve
set for chum salmon in Side Channel 1U......coeue



CHUM SPAWNING SIDE CHANNEL 11U

AREA PER 1000 FEET OF STREAM

120

110 P

100 A ,,-// 100

90 = ,//////VF —90
3 -

80 - — <
o / 80 5
~3 70 & i) 70 =
@ . - —0 e
gé 50 - 50 @
& 40 - 40 =
= z
w [

30 - 30 ©

w
20 - 20 Q
10 - " - 10
0 = 1 | 5§ I I i I I I I | 1 | 4 1 I 0
0 40 80 120 160 200 240 280
_ FLOW (CFS)
0  WUA (D,V,UPWELLING) + GROSS o  PERCENT
Figure 7-p-19

Weighted usable area plots using u welling c
set for chum salmon in Upper Sige Ehannelgll?rve



Le~uU~L

SURFACE AREA (SQ FT)
(Thousands)

300
280

260 -

240
220
200
180
160
140
120
100
80
60
40
20

CHUM SPAWNING SIDE CHANNEL 21

AREA PER 1000 FEET OF STREAM

=
P = |

1)

<

\
Lar)
T
° 3

I I | | | | | I I I | | | | 0

0 0.2 0.4 0.6 0.8 1 1.2 1.4

(Thousands)
FLOW (CFS)

o WUA (D,V,UPWELLING) + GROSS o  PERCENT

Figure 7-p-20 Weighted usable area plots using upﬁelling curve
set for chum salmon in Side Channel 21,
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Figure 7-D-23 Weighted usable area plots using upwelling curve

set for sockeye salmon in Slough 21.
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Figure 7-p-24  Weighted usable area plots using upwelling curve

set for sockeye salmon in Side Channel 10.
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for chum salmon spawning in Slough 8A.
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Figure 7-D-41 Weighted usable area plots using utilized curve set

for chum salmon spawning in Slough 21.
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APPENDIX 7E

Flow Chart And Qutline Of Salmon

Spawning Habitat Analysis
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" FLOW CHART ATTACHMENT

ALASKA DEPARTMENT OF FISH AND GAME/SU HYDRO
AQUATIC HABITAT AND INSTREAM FLOW (AH)
FY 84 APPROACH FOR
EVALUATING SALMON SPAWNING HABITAT UTILIZATION
Td SLOUGHS AND SIDE CHANNELS

I. Availability Model Assessment (Includes An Assessment Of Flow Related
Velocity, Depth, And Substrate Characteristics.)!

A. Hydraulic Model Data Sites.

1) Slough Models (IFG-4)
a) Slough 8A
b) Slough 9
¢) Slough 21

2) Side Channel Models (IFG-4)
a) 'Side Channel 10
b) Upper Side Channel 11
c) Side Channel 21

3) Side Channel Model (IFG-2)
a) Lower Side Channel 11

8. Calibration by EWT&A and ADF&G.

C. Evaluate Whether Model Output Corresponds To The Range Of Flows
Which Occurred When Spawning Habitat Utilization Conditions Were
Measured.

1) Determine slough flows which occurred during the periods when
redd measurements were recorded at each modeling site (see
11-A-2).

1 See also IV-2
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2) Determine if hydraulic model output for these flows can be
generated in order to determine available depth, velocity, and
substrate characteristics, or whether additional data must be
collected.

D. Collect The Following FY85 Availability Data If Required:

1) velocity, depth, and substrate;

2) surface and intragravel water temperature; and,

3) upwelling presence or absence.

E. Develop Scatter Plots Of Available Habitat Which I[1lustrate Depth

Versus Velocity With Substrate Insicated As Acceptable (+) Or
Unacceptable (-).

7-E-3
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I1.

Spawning Habitat Utilization Assessment (Includes An Assessment Of Point
Specific Velocity, Depth, Substrate, Temperature And Upwelling
Characteristics At Redd Locations.)

A. Spawning Habitat Utilization Data Base Source Evaluation To Assess
Which Spawning Habitat Utilization Data Sets Can Or Should Be Used
And/0r Combined To Develop Adult Salmon Spawning Habitat Curves.

1) Sites and data sets are listed below.

indicates
indicates

Chum

Sockeye

Number in parenthesis
the number of redd observations. An asterisk (*)
that a hydraulic model is available for the site.

1982 Field Data
- oug : 3 )
-Slough 8A* (37)
-Slough 21* (34)
-Slough 11 (15)

1983 Field Data

-Slough 9* (31)

-Slough 8A* (15)

-Slough 21* (49)

-Side Channel 21* (2)

-Upper Side Channel 11* (2)

-Slough 11 (15)

-Other sloughs Esloughs 9A(24),
17(6), 20(11), 22(12)]

-Mouth of 4th of July Creek (28)

-Mouth of Indian River (3)

1982 Field Data

Chinook **

-Slough 8A* (1)
-Slough 11 (23)

1983 Field Data
-Sloug )
-Slough 21* (20)
-Slough 11 (22)
-Slough 17 (2)

1983 Field Data

Pink ¥*

Coho **

Other

(136)

-Portage Lreek
(125)

-Indian River

1982 and 1983 Field Data
-Insutticient Uata (15)

1982 and 1983 Field Data
-Insutticient Data (0)

Literature Data

%% Qee Chagter 4

-Bradley Lake
-Terror Lake
-Chakachamna

-Willow Creek
-0ther sourczes if available



FLOW CHART ATTACHMENT

2)

3)
4)

5)

6)

Compile spawning habitat utilization data from

ADFAG Su Hydro modeling sites (*) and reduce above data into a
scatter plot format for evaluation and overlay on scatter plots
0“ available habitat from section I-E above.

a) Scatter plots of spawning habitat utilization data will be 2
developed which illustrate:

i) depths vs velocities with acceptable (+) or
unacceptable substrate (-);

ii) depths vs differences in surface and intragravel water
temperature and;

iii) depths vs velocities with upwelling presence (+) or
absence (-).

b) Spawning habitat utilization scatter plots from a-i above
:1;1 be overlayed on scatter plots of available habitat from
-E above.

Evaluate trends shown by scatter plots.

Evaluate whether spawning habitat utilization data from modeling
sites above (II-A-2) are sufficient to develop adequate curves;
or, will it be necessary to combine these data with non-modeling
site (II-A-5) and/or literature data (I-A-6)? If data are
sufficient, continue to Step [I-A-7 or if insufficient proceed
to step II-A-5 following solid line processes only.

ConﬁiTe ADF&G spawning habitat utilization data for non-modeled
sites to evaluate whether these data can be combined with data
from modeling sites for use in developing spawning habitat
curves.

a) Develop scatter plots of non-modeling sites data.
b) Evaluate trends shown by scatter plots.

c) Compare the above (II-A-5-a) spawning habitat utilization
scatter plots to scatter plots of ADF&G Su Hydro modeling
sites (II-A-2) to determine whether these data can be
combined; and, if so, continue to step 5-d. If the data can
not be combined, proceed to step [[-A-6 to evaluate the use
of literature data.

d) Determine if the combined data bases are adequate and if
they are, continue to step [I-A-7. If they are
insufficient, proceed to step [I-A-6 to consider the use of
literature data.

Compile spawning habitat utilization data from literature
sources to evaluate whether these data can be combined with data
from modeling sites for use in developing habitat curves.

7-E-5
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7)

8)

9)

10)

a) Develop scatter plots of literature data.
b) Evaluate trends shown by scatter plots.

c) Compare the above (II-A-6-a) spawning habitat utilization
scatter plots to scatter plots of ADFAG Su Hydro modeling
sites (II-A-2) to determine whether these data can be
combined and if so continue to step 6-d. If they cannot

??Ic:a?a?ed. additional field data must be collected if FY85

d) Determine if the combined dzta bases are adequate and if
they are, continue to step [I-A-7. If they are
Ensuffic;ent. collect additional field data in FY85

[1-A-10).

Overlay utilization scatter plots of temperature and upwelling
from II-A-2-a-ii and iii above and velocity, depth and substrate
scatter plots of utilized and available spawning habitat from

[I-A-2-b (II-A-5-d and I1-A-6-d data would also be included if
these loops were required) above.

Evaluate trends shown by these scatter plots to determine if
temperature and/or upwelling are limiting. [f they are
limiting, proceed to step II-A-9 and if not, continue to [I-B.

Evaluate whether a portion or all of the:

a) temperature, upwelling, velocity, depth and substrate
spawning habitat utilization data are adequate;

b) whether temperature and upwelling availability data are
required; and

c¢) whether to continue to the combined step [I-A-10 and I-D or
to II-B.

Collect FY85 spawning habitat utilization data if required:
a) velocity, depth and substrate;
b) surface and intragravel water temperature; and

c) upwelling presence or absence.

8. Evaluate Whether the Following Approaches or a Combination of Them
Should Be Used to Develop Spawning Habitat Curves:

Can or

Standard U.S. Fish and Wildlife Service IFG approach (Bovee and
Cochnauer 1977);

Baldrige and Amos (1981);

Voos (1920);

Previtt (1982);

ADF&G (1983) AH technique; and

Other possible approaches or combinations of the above.
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If data base appears adequate continue to step [I-D; if data are
inadequate, proceed ‘to step [1-A-5 following solid line process
only. This only applies if [I-A-5 and [[-A-6 were not
incorporated into development of curves at step [[-A-4.

Develop Spawning Habitat Curves.

If data from [I-A-5 and 11-A-6 Were Not Incorporated Into Initial
Development Of Curves Proceed to Step II-A-5 Following Dashed Line
Processes Only To Determine If These Data Can Be Used To Refine
Curves, If Previously Used Or If It Is Determined That These Data
Should Not Be Used For This Purpose, Continue To Step [II-A,

7-E-7
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II1. Habitat Model [Combination of Spawning Habitat Curves and Calibrated
Hydraulic Models To Determine Weighted Usable Area (WUA)]

A. Evaluation of Linkage Approaches of Spawning Habitat Curves with
Hydraulic Models.

1) WUA Calculation Technique Evaluation

a) IFG WUA calculations:

i) standard calculation with three
matrices

ii) lowest limiting factor
iii) Geometric mean
b) Multi-variate calculation

Consider calculation of WUA using optimum, preferred,
utilized, and available categories of ADF&G AH, 1983 analysis.

B. Use Habitat Model to Generate WUA.
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Iv.

Miscellaneous (These I[tems Are Not Included In Flow Chart.)

1) Assess whether spawning habitat utilization behavior criteria

2)

3)

4)

can be evaluated and com_ ined with other spawning habitat
utilization data, i.e., Fanning (F), Quivering (Q), Aggression
(A) and Holding (H). This task has been assigned a low priority
but may be useful for determining "outliers" in spawning habitat
utilization data sets (II-A-3).

Availability data sets for temperature and upwelling are not
available. Cost effective methods for collecting and analyzing
thzte data are being evaluated in the event it is necessary to
input these data into the model in the future.

The evaluation of tributary mouth hydraulic and spawning habitat

availability and utilization data will be treated independently
of this analysis.

Develop changes in hydraulic and habitat models to enable the RJ
staff to incorporate juvenile habitat data for their amaiysis.

7-E-9



