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Issues

Moeving the outage to August 15—
September 15 with or witheut a drawdewn
may/ result in spillt

his; spill-may. allew: Chinoek salmen! te
Spawn at igher fiows' and higher on the
stream margins

Spawning in these areas, may: require
additienaliwater to pretect incubating
Chinook eggs.




Objectives

Determine: the duration and magnitude, If:
any, ofi spilisitunder vareus eperational
SCENArios.

IT spill dees eccur, determine the flows
present ini Study: Site 1 (anadremous
Zone)

Determinge: the flews necessary, to protect

Incubating| Chineek eags If/wnen spill
QCccurs

Methods

Analyze eperational scenanos te
determine: if/when spill eecurs:
a No drawdoewn

n Using| 20 year: record! (1987-2007)

s During lew: (1992), median; (1988) and high
(1999) inflew: years
s Instream Flows: Scenarios
15, cfs in August, 20 cfs/in September:

15 cfs August 1 — 15; 20 cfs August 16 —
September 15; 15 cfs September 16-30

= Assumes outage from August 15 — Sept 14




Metheds, cont'd

Once spill'is determined, calculate floews (release
+ spill' + accretion) that occurs; ini Study: Site 1.

Determine Incubation' Flows required in SS1.,
and back-calculate releases from the drop
structure using:

u Using site-specific sensitivity: analysis

m Prior analysisiused 1 transect (17); this;analysis

includes two additionall transects (1L = rum and 13
run with enhanced: gravel)

Results

Analysis of scenarios

August September Starting

Lake Inflow,
Elevation  Level 1-15 16-31 1-15 16-30 Date

2856.50 Low 15 20) 20) 15 N/A
2856.50 Low 15 15 20) 20 N/A
2856.50° Med 15 20 20 15 " 8-Sep
2856.50. Med 15 15 20 201 3-Sep
2856.50. High 15 20 20 15 22-Aug
2856.50. High ilis) 15 20 201 21-Aug




No drawdown, Median Inflows
Split Flews (15/20/15

August September Starting  Days Spill
Lake Elev  Level 1-15 16-31 1-15 16-30° Date: Spill Peak Mean
285650 Median 15 20 20, 15 8-Sep 13

Month Release  "Spill  Total at Top Inflow  SS1 Flow

Sep 20 8 28 8 36
Oct 10 10 8 18
INoV. 7 76 23

Dec 2 4 30 34

No drawdown, Median Inflows
15 cfs —Aug/20 cfs Sept

August September Starting  Days Spill
Lake Elev:  Level 1-15 16-31 1-15 16-30° Date; Spill Peak Mean
2856.50 Median 15 15 20) 20) 3-Sep) 18 18

Month Release Spill  Total at Top Inflow  SS1 Flow 70% Addt| required

Sep 20 11 31 8 39
Oct 10 10 8 18
N©) 7 7 16 23

Dec 4 4 30 34




NG drawdown, Hight Inflews
Split Elows (15/20/15)

August
[lakerElev: Level 1-15 16-3d
2856.50 High 15 20

Month Release  Spill  Total at Top:

Alig 20 45 65
SEp. 20) 20
Oct 10
NGV 7

Dec 4

September; Starting — Days Spill

1-15
20)

Inflow,

9

8

8

16

16-30. Date. Spill Peak Mean Min
15 22-Aug 26 119 45 17
SSi Elow:

74

28

18

23

34

No drawdown, Hight Inflows
15, cfis —Aug/20 cfis; Sept

August

[lake Eley: level 1-15 16-31
2856.50 High 15 1lis3

Month Release  Spill  Total at Top:

Aug 201 44 64
SEp. 20) 20
Oct
NGV,

Dec

September:

115
240)

Inflow;

9

8

8

16

16-301 Date. Spill Peak Mean Min
20 21-Aug 27 119, 44
SSil Elow,

73

28

18

23

34




Site: Specific lrransect Analysis

Usedl Tiransect 7 from Instream; Elow: Study: (Pool
Tallout) withr enhanced! substrate

Added! Transects 1 and' 3 from Instream Elow
Study, Study: Site 1 withi enhanced! substrates

Let model determine HSI at each celll for the
Tellowing flews at SS1:

= 36 cfs - 39 cfs

m 73 cfs - 74 cfs

Transect Analysis, cont'd

Protect these cells that had gualiyy/ hakitat
Values
n S (depth) > S (velocity) * S (substrate) = 0.4
m Since S (substrate) = 1,

S (depth) = S (velocity) = 0.4




Chinook Spawning HSI
Velocity HSI Depth
0.00 0.00 0.00
0.50 0.00 0.50
1.00 0.10 1.20
1.30 0.70 3.40
1.75 1.00 5.00
3.00 1.00 99.99
4.00 0.00
99.99 0.00

Methods

REHABSIV used for

a Bed! elevations

s Stage/Discharge Relationship

n Combined Suitability: Value (0.0 — 1.0)) for eachi cell at
the modeled fiows.

I Suitability Value = 0.40

s [he width of that celllwas counted

I Suitability Value < 0.40
m [he width of that cell was givena value of 0.0




Metheds, cont'd

The water surface elevation was: calculated for:
eachrmodeled flow:

For each modeled flow, the depth ofi the water
over eachi cell was calculated

I the water depth = 0.10 ft, the value of the
width was; assigned; otherwise a 0 was used.

Flows were modeled a5 cfs Increments dewn
from the spawning flow: at SS1.

Methods, cont'd

Analysis was continued untl incubation
cellsinerionger had 0.1 it eoff water; then
flews weremoedeled in 1 ¢fs Increments to
find the flow at Which the 0.1 cfs depth
Wasi NeL present.




Spawning Preference at a Flow of 73 cfs at Study Site 1, Transect 1
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Spawning Preference at a Flow of 73 cfs at Study Site 1, Transect 7
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Spawning Preference

Results

Elows: thiat pretected inculkating eggs were
less than 70%) of the spawning flews
ACross eachl spawning flow inrSSi

resulting| fremrspill
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Results, SS1 Spawning| and
Incubation Elews

Spawning Incubation Flow: Required at SS1

ATESY
36 cfs

Why Is This?

Spawning depth critera for Chineek reguires a
mynmya depth off 0.51 it before there is a
Values;

Chineok spawning required ter have a /i
depth off 0.78 ft to have a HSI value of 0.4

A change' in stage of 0.68 it (at a flow: efi 74 cis,
leaving a depth 6i* 0.1 fit) equates to a chiange in
Tew: of:

m 55 cfs (Transect 1)

m 60 cfs (Transect 3)

m 59 cfs (Transect 7)
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Minimum Chinook Spawning Depths and Velocities for
Spawning Preference of 0.4 (with Substrate Value of 1.0)
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Conclusion

Using site-specific data;, incubation flews
required foer spawning flows: in Study: Site
1 [(release + spill at drops structure) +

Inflow] cani ber met withi the: existing
propesed flow: regime;

Additional flow: releases are not reguired
0 meet incubation needs; for Chinook

egos.




Results, SS1. Spawning and
Incubation Elews

Spawning Incubation Flow: Required at SS1

ATESY
36 cfs

Total at
Month Release  Spill Top Inflow
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