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Section 1
Rainbow River System PHABSIM Modeling Methods:
Habitat Suitability Curves Used in PHABSIM Modeling
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Spotted Sunfish Juvenile Velocity HSC
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Spotted Sunfish Juvenile Substrate/Cover HSC
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Section 2
Rainbow River System PHABSIM Modeling Results:
Weighted Usable Area vs. Discharge Plots for PHABSIM 1
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WUA / Habitat Availability (sq ft/ 21000 linear ft)
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WUA / Habitat Availability (sq ft /1000 linear ft)
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WUA / Habitat Availability (sq ft /1000 linear ft)
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WUA / Habitat Availability (sq ft/ 21000 linear ft)

WUA / Habitat Availability (sq ft/ 1000 linear ft)
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WUA / Habitat Availability (sq ft/ 1000 linear ft)

WUA / Habitat Availability (sq ft /1000 linear ft)

Rainbow River - PHABSIM1
Low Back Water (25%)
Cyprinidae - Minnows, Chubs, Dace, Shiners

35000
30000
25000
20000
15000
10000
5000
0

Yo} - - [Te] (3] (2] [s¢] o) < N o [c] o ~ [e)

©® ~ N ™~ ~ 0 3 N @ =} N S 0 ~ @

o) ~ o (3] — () (o] o (] N o N — o ™

o o (3] (v} < < © o (o2} Al (3} © o n [ee]

N (52} ™ 32} 3] o™ ™ ™ <t < < n [Te}

Discharge (cfs)
Rainbow River - PHABSIM1
Medium Back Water (50%)
Cyprinidae - Minnows, Chubs, Dace, Shiners

35000
30000
25000
20000
15000
10000
5000
0

Yo} - — [Te) ™ (o)) ™ @© < N o [eo] (o2} N~ [oo]
© ~ o [V — o)) © o © o o o P o (]
(o] o ™ [ < < © [e5) (%] H () © o [Te) [oo)
N (] ™ (2] ™ () [e2] ™ < < < v [Te)

Discharge (cfs)

40



WUA / Habitat Availability (sq ft/ 1000 linear ft)

30000

25000

20000

15000

10000

5000

1)
]
o)
)
«

307.41

322.1

333.75

Rainbow River - PHABSIM1
High Back Water (75%)
Cyprinidae - Minnows, Chubs, Dace, Shiners

341.73
349.59
366.23
380.28
396.84
412.02
432.29
462.08

Discharge (cfs)

501.59

527.7

583.88

41



Section 2
Rainbow River System PHABSIM Modeling Results:
Weighted Usable Area vs. Discharge Plots for PHABSIM 2
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Section 2
Rainbow River System PHABSIM Modeling Results:
Weighted Usable Area vs. Discharge Plots for the Pool Site

54



WUA / Habitat Availability (sq ft/ 1000 linear ft)

WUA / Habitat Availability (sq ft/ 1000 linear ft)

Rainbow River - Pool Site
Low Back Water (25%)
Fish Habitat Guilds

90000

80000

70000

60000

50000 —¢— Shallow-Slow
—#— Shallow-Fast

40000 Deep-Slow
- Deep-Fast

30000
20000

10000

426.73
439.69
460.69
477.36
488.77
500.01
523.81
543.91
567.59

589.3
618.29

660.9
717.41
754.33
835.11

Discharge (cfs)

Rainbow River - Pool Site
Medium Back Water (50%)
Fish Habitat Guilds

90000

80000

70000

60000

50000 —¢— Shallow-Slow
—#— Shallow-Fast

40000 Deep-Slow

- Deep-Fast

30000

20000

10000

™ (2] (o)} © ~ I L H [} ™ (o) () — () —
© (o)} o ~ [oo] o [\ () ~ [*9] © © ~ < 7o)
N () © ~ © o o < ©o [Te) I © - Lo (V]
< < < < < [Te) o [Te) [T2) © ~ N~ [ee]

Discharge (cfs)

55



WUA / Habitat Availability (sq ft/ 1000 linear ft)

WUA / Habitat Availability (sq ft/ 1000 linear ft)

Rainbow River - Pool Site
High Back Water (75%)
Fish Habitat Guilds

90000

80000

70000

60000

50000 —¢— Shallow-Slow
—#— Shallow-Fast

40000 Deep-Slow
- Deep-Fast

30000
20000
10000
0
o (2] (2] (o] ~ I fl — [} (32} o [} — ™ —
~ © © ™ ~ o @ [} 0 > N S ~ 3] —
[} [ o ~ o) o (3] 3] ~ o [ee) (] ~ <t [Te]
N ™ () ~ [ee) o N <t (] 0 - © - [Te] [v]
< <t < <t < n n 0 wn © ~ ~ [ee]
Discharge (cfs)
Rainbow River - Pool Site
Low Back Water (25%)
Largemouth Bass
60000
50000
40000
—t— Adult
30000 == Juvenile
== Spawning
e Fry
20000
10000
0

589.3
618.29
660.9
717.41
754.33
835.11

[}
L
~
©
[}

543.91

[\ (2] [ «© ~ b
N~ © © () N~ o
© (%} o ~ o o
o () © ~ o o
< < < < < [Te)

O 523.81

ischarge (cfs)

56



WUA / Habitat Availability (sq ft/ 1000 linear ft)

WUA / Habitat Availability (sq ft/ 1000 linear ft)

60000

50000

40000

30000

20000

10000

60000

50000

40000

30000

20000

10000

426.73

®
™~
©
I
<

439.69

439.69

460.69

460.69

477.36

477.36

488.77

488.77

500.01

500.01

Rainbow River - Pool Site
Medium Back Water (50%)
Largemouth Bass

O 523.81

Rainbow River - Pool Site
High Back Water (75%)
Largemouth Bass

O 523.81

43.91

[}
L
~
©
T3}

[Te]
ischarge (cfs)

[}
L
~
©
[}

543.91

ischarge (cfs)

589.3

589.3

618.29

618.29

660.9

660.9

717.41

717.41

—t— Adult

—&-—Juvenile
=== Spawning
e Fry

754.33
835.11

—t— Adult
~-Juvenile
== Spawning
= Fry

754.33
835.11

57



WUA / Habitat Availability (sq ft /1000 linear ft)

WUA / Habitat Availability (sq ft /1000 linear ft)

Rainbow River - Pool Site
Low Back Water (25%)
Bluegill Sunfish

35000

30000

25000

20000

—@— Adults

—&—Juveniles

15000 Spawning
—e=Fry
10000
5000
0
(3] (2] (2] (o] ~ - - - o (32} [« o - (32} —
~ © © ™ ~ =} @ =2} 0 o N S < ™ —
(o] [ o ~ [e) o [s¢] 3] N~ [ee} 0 o ~ < 0
N ™ © ~ [ee) o N <t © 0 — o - [Te] (]
<t <t < < < [Te) n Te] n o ~ ~ o
Discharge (cfs)
Rainbow River - Pool Site
Medium Back Water (50%)
Bluegill Sunfish
35000
30000

25000

20000
—— Adults
—&—Juveniles
15000 Spawning
—e=Fry

10000

5000

426.73
439.69
460.69
477.36
488.77
500.01
523.81
543.91
567.59

589.3
618.29

660.9
717.41
754.33
835.11

Discharge (cfs)

58



WUA / Habitat Availability (sq ft /1000 linear ft)

WUA / Habitat Availability (sq ft/ 1000 linear ft)

Rainbow River - Pool Site
High Back Water (75%)
Bluegill Sunfish

35000

30000

25000

20000

—@— Adults

—&—Juveniles

15000 Spawning
—<=Fry
10000
5000
0
(3] (2] (2] (o] ~ - - - o (32} [« o - (32} —
~ © © ™ ~ =} @ =2} 0 o N S < ™ —
(o] [ o ~ [e) o [s¢] 3] N~ [ee} 0 o ~ < 0
N ™ © ~ [ee) o N <t 0 — o - [Te] (]
<t <t < < < [Te) n 0 n o ~ ~ o
Discharge (cfs)
Rainbow River - Pool Site
Low Back Water (25%)
Spotted Sunfish
12000
10000

8000

—#— Juveniles

6000 )
Spawning

—=Fry

4000

2000

™ (o)} (o)} © ~ — — i (o)} ™ o o - [V —
© (o)} o ~ «© o ™ () ~ (<o) © © N~ < n
o () © ~ © o N < © o L © — [Te) [
< < < < < Yo} o [Te) w © N~ N~ [oe]

Discharge (cfs)

59



WUA / Habitat Availability (sq ft/ 1000 linear ft)

WUA / Habitat Availability (sq ft/ 1000 linear ft)

Rainbow River - Pool Site
Medium Back Water (50%)
Spotted Sunfish

10000

9000

8000

7000

6000

—#— Juveniles
5000 )
Spawning

—=Fry

4000

3000

2000

1000

426.73
439.69
460.69
477.36
488.77
500.01
523.81
543.91
567.59

589.3
618.29

660.9
717.41
754.33
835.11

Discharge (cfs)

Rainbow River - Pool Site
High Back Water (75%)
Spotted Sunfish

10000
9000
8000
7000

6000

—#—Juveniles
5000 )
Spawning

—=Fry

4000

3000

2000

1000

™ (o)} (o)} © ~ — — i (o)} ™ o o - [V —
© (o)} o ~ «© o ™ () ~ (<o) © © N~ < n
o () © ~ © o N < © o L © — [Te) [
< < < < < Yo} o [Te) w © N~ N~ [oe]

Discharge (cfs)

60



WUA / Habitat Availability (sq ft/ 1000 linear ft)

WUA / Habitat Availability (sq ft/ 1000 linear ft)

46000

44000

42000

40000

38000

36000

34000

45000

44000

43000

42000

41000

40000

39000

38000

37000

36000

35000

34000

426.73

™
~
©
I
<

439.69

439.69

460.69

460.69

477.36

477.36

488.77

488.77

Rainbow River - Pool Site
Low Back Water (25%)
Spotted Sunfish

500.01

500.01

523.81
543.91
567.59

Discharge (cfs)

589.3

Rainbow River - Pool Site
Medium Back Water (50%)

Spotted Sunfish

523.81
543.91
567.59

Discharge (cfs)

589.3

618.29

618.29

660.9

660.9

717.41

717.41

754.33

754.33

835.11

835.11

—e— Adults

61



WUA / Habitat Availability (sq ft/ 1000 linear ft)

WUA / Habitat Availability (sq ft/ 1000 linear ft)

44000

43000

42000

41000

40000

39000

38000

37000

36000

35000

34000

33000

8000

7000

6000

5000

4000

3000

2000

1000

™
~
©
I
<

426.73

439.69

439.69

460.69

460.69

477.36

477.36

488.77

488.77

500.01

Rainbow River - Pool Site
High Back Water (75%)
Spotted Sunfish

500.01
523.81
543.91
567.59

589.3

Discharge (cfs)

Rainbow River - Pool Site
Low Back Water (25%)
Benthic Macroinvertebrates

523.81
543.91
567.59

589.3
618.29

Discharge (cfs)

660.9

618.29

717.41

660.9

754.33

717.41

835.11

754.33

835.11

—¢— Community Diversity

62



1800

1600

1400

1200

1000

800

600

400

WUA / Habitat Availability (sq ft/ 1000 linear ft)

200

1800

1600

1400

1200

1000

800

600

400

WUA / Habitat Availability (sq ft/ 1000 linear ft)

200

426.73

™
~
©
I
<

439.69

439.69

460.69

460.69

477.36

477.36

488.77

488.77

500.01

500.01

Rainbow River - Pool Site
Medium Back Water (50%)
Benthic Macroinvertebrates

523.81
543.91
567.59

Discharge (cfs)

Rainbow River - Pool Site
High Back Water (75%)
Benthic Macroinvertebrates

523.81
543.91
567.59

Discharge (cfs)

589.3

589.3

618.29

618.29

660.9

660.9

717.41

717.41

754.33

754.33

835.11

835.11

—¢— Community Diversity

—¢— Community Diversity

63



38000

37000

36000

35000

34000

33000

WUA / Habitat Availability (sq ft /1000 linear ft)

32000

25000

20000

15000

10000

5000

WUA / Habitat Availability (sq ft/ 1000 linear ft)

426.73

™
™~
©
IN
<

439.69

439.69

460.69

460.69

477.36

477.36

488.77

500.01

Rainbow River - Pool Site
Low Back Water (25%)
Cyprinidae - Minnows, Chubs, Dace, Shiners

523.81
543.91
567.59

Discharge (cfs)

Rainbow River - Pool Site
Medium Back Water (50%)

589.3

618.29

660.9

Cyprinidae - Minnows, Chubs, Dace, Shiners

488.77

500.01

523.81
543.91
567.59

Discharge (cfs)

589.3

618.29

660.9

717.41

717.41

754.33

754.33

835.11

835.11

(@]
o
3
S
I}
@,
@

64



WUA / Habitat Availability (sq ft/ 1000 linear ft)

25000

20000

15000

10000

5000

™
™~
©
IN
<

439.69

460.69

477.36

Rainbow River - Pool Site
High Back Water (75%)
Cyprinidae - Minnows, Chubs, Dace, Shiners

488.77
500.01
523.81
543.91
567.59

589.3
618.29

660.9

Discharge (cfs)

717.41

754.33

835.11

65



Section 3
Rainbow River System PHABSIM Modeling Results:

Habitat Gain/Loss vs. 5, 10, 15, and 20% Flow Reduction Plots for
PHABSIM 1
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Section 3
Rainbow River System PHABSIM Modeling Results:

Habitat Gain/Loss vs. 5, 10, 15, and 20% Flow Reduction Plots for
PHABSIM 2
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Section 3
Rainbow River System PHABSIM Modeling Results:

Habitat Gain/Loss vs. 5, 10, 15, and 20% Flow Reduction Plots for
Pool Site
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