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1. System-wide One-Dimensional Simulation Results 1

1 System-wide One-Dimensional Simulation Results

1.1 Fast-Track Scenarios

This section presents the complete results of the one-dimensional simulations of the fast-track
alternative scenarios. The fast-track scenarios are summarized in Table 1.1. A more detailed
description of the scenarios is presented in the main report, Section 2.2.
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1. System-wide One-Dimensional Simulation Results 3

1.1.1 Low Flow Year (1994)
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Figure 1.5: Comparision of simulated TDG saturation cumulative frequency distributions for loca-

tions in the tidal reach during a low flow (1994) season.
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Figure 1.6: Comparision of simulated TDG saturation cumulative frequency distributions for loca-
tions in Bonneville pool during a low flow (1994) season.

June 28, 2000

DRAFT-1 Battelle Pacific Northwest Division



1. System-wide One-Dimensional Simulation Results

15

Percent Time Exceeded Percent Time Exceeded

Percent Time Exceeded

John Day Spillway CRM 215.75

0.0 T T T T T T T 1.00
20.0 — 0.80
>
(8]
c
g
40.0 - — 0.60 9?’-
L
[}
=
60.0 4040 &
]
IS
>
Baseline ©
80.0 - — 0.20
Fast Track #2 -----
Fast Track #3 -
100.0 - . . . . . . . . 0.00
95.0 100.0 105.0 110.0 115.0 120.0 125.0 130.0 135.0 140.0 145.0
JHAW Fixed Monitor CRM 214.75
0.0 T T T T T T T T 1.00
20.0 — 0.80
>
(8]
c
g
40.0 - — 0.60 g
i
[}
=
60.0 4040 &
]
IS
>
O
80.0 — 0.20
100.0 L— L L L L L L L L 0.00
95.0 100.0 105.0 110.0 115.0 120.0 125.0 130.0 135.0 140.0 145.0
The Dalles Forebay CRM 191.50
0.0 T T T T T T T T T 1.00
20.0 — 0.80
&
c
[}
>
40.0 - — 0.60 i‘;
L
()
=
60.0 - o040 B
]
£
]
O
80.0 — 0.20
1000 b | | | | | | | | 0.00
95.0 100.0 105.0 110.0 1150 120.0 1250 130.0 135.0 140.0 145.0

TDG Saturation, percent

Figure 1.7: Comparision of simulated TDG saturation cumulative frequency distributions for loca-

tions in The Dalles pool during a low flow (1994) season.
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Figure 1.8: Comparision of simulated TDG saturation cumulative frequency distributions for loca-
tions in John Day pool during a low flow (1994) season.
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Figure 1.9: Comparision of simulated TDG saturation cumulative frequency distributions for loca-

tions in McNary pool during a low flow (1994) season.
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Figure 1.10: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
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Figure 1.11: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in Lower Monumental pool during a low flow (1994) season.
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Figure 1.12: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in Little Goose pool during a low flow (1994) season.
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1.1.2 Medium/High Flow Year (1996)
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Figure 1.16: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in the tidal reach during a medium flow (1996) season.
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Figure 1.17: Comparision of simulated TDG saturation cumulative frequency distributions for lo-

Percent Time Exceeded Percent Time Exceeded

Percent Time Exceeded

The Dalles Spillway CRM 191.50

0.0 T T T T T T T 1.00
20.0 - 0.80
40.0 - - 0.60
60.0 — 0.40
Baseline
80.0 - — 0.20
Fast Track #2 -----
s Fast Track #3 -

100.0 L—u1 L L L L L L L ' 0.00
95.0 100.0 105.0 110.0 1150 120.0 125.0 130.0 135.0 140.0 145.0
TDDO Fixed Monitor CRM 189.00
0.0 T T T T e T T T 1.00
20.0 - 0.80
40.0 - — 0.60
60.0 — 0.40
80.0 - - 0.20
1000 L7 | L L L L L L L 0.00
95.0 100.0 105.0 110.0 1150 120.0 125.0 130.0 135.0 140.0 145.0
Bonneville Forebay CRM 146.5
0.0 T T T T T 1.00
20.0 — 0.80
40.0 - — 0.60
60.0 — 0.40
80.0 - - 0.20
100.0 L— T | | | | | | | 0.00
95.0 100.0 105.0 110.0 1150 120.0 1250 130.0 1350 140.0 145.0

TDG Saturation, percent

cations in Bonneville pool during a medium flow (1996) season.

Cumulative Frequency Cumulative Frequency

Cumulative Frequency

June 28, 2000 DRAFT-1

Battelle Pacific Northwest Division



1. System-wide One-Dimensional Simulation Results

31

John Day Spillway CRM 215.75

0.0 T T T T = T T T 1.00
20.0 - 0.80
z g
9 g
g 400 - 060 T
n o
2 :
= 3
= 600 | Ho040 Z
8 S
& : 3
o Baseline
80.0 - — 0.20
Fast Track #2 ------
Fast Track #3 -
100.0 b L L L L L L L L 0.00
95.0 100.0 105.0 110.0 1150 120.0 125.0 130.0 135.0 140.0 145.0
JHAW Fixed Monitor CRM 214.75
0.0 T T T T = T T T 1.00
20.0 - 0.80
z g
9 g
g 400 -060 &
w o
2 :
= 2
= 600 | Ho040 Z
:
e O
80.0 - 0.20
100.0 '— . . . . . . . . 0.00
95.0 100.0 105.0 110.0 1150 120.0 125.0 130.0 135.0 140.0 145.0
The Dalles Forebay CRM 191.50
0.0 T T T T T T T T 1.00
- 20.0 — 0.80
g g
9 g
X400 | —060 T
w o
g P
= 2
= 600 I - 040 E
g g
e O
80.0 - - 0.20
100.0 — B | | | | | | | | 0.00
95.0 100.0 105.0 110.0 1150 120.0 1250 130.0 135.0 140.0 145.0

TDG Saturation, percent

Figure 1.18: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in The Dalles pool during a medium flow (1996) season.
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Figure 1.19: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in John Day pool during a medium flow (1996) season.
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Figure 1.20: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in McNary pool during a medium flow (1996) season.
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Figure 1.22: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in Lower Monumental pool during a medium flow (1996) season.
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Figure 1.23: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in Little Goose pool during a medium flow (1996) season.
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1.1.3 High Flow Year (1997)
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Figure 1.27: Comparision of simulated TDG saturation cumulative frequency distributions for lo-

cations in the tidal reach during a high flow (1997) season.
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Figure 1.28: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in Bonneville pool during a high flow (1997) season.
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Figure 1.29: Comparision of simulated TDG saturation cumulative frequency distributions for lo-

cations in The Dalles pool during a high flow (1997) season.
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Figure 1.30: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
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Figure 1.31: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in McNary pool during a high flow (1997) season.
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Figure 1.32: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
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Figure 1.33: Comparision of simulated TDG saturation cumulative frequency distributions for lo-

cations in Lower Monumental pool during a high flow (1997) season.
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Figure 1.34: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
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1.2 Long Term Scenarios

This section presents the complete results of the one-dimensional simulations of the long term
alternative scenarios. The long term scenarios are summarized in Table 1.15. A more detailed
description of the scenarios is presented in the main report, Section 2.2.

Battelle Pacific Northwest Division DRAFT-1 June 28, 2000
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Table 1.15: Individual project modifications for the long term system-wide scenarios.

Scenario
Project Long Term #1 Long Term #2 Long Term #3
Bonneville Fast-Track #4 Fast-Track #4 Submerged Radial Gates
Uniform Spill
The Dalles Fast-Track #3 Fast-Track #3 Fast-Track #3
John Day Additional Bays (6) Additional Bays (6) Additional Bays (6)
Nonuniform Spill*  Nonuniform Spill? Nonuniform Spill?
McNary Fast-Track #3 Additional Bays (9) Additional Bays (9)
Uniform Spill Uniform Spill
Ice Harbor Fast-Track #1 Fast-Track #1 Divider Wall Only
Uniform Spill
Lower Monumental Fast-Track #3 Fast-Track #3 Additional Bays (9)
Divider Wall
Uniform Spill
Little Goose Fast-Track #3 Additional Bays (9) Additional Bays (9)
Divider Wall Divider Wall
Uniform Spill Uniform Spill
Lower Granite Additional Bays (9) Additional Bays (9) Additional Bays (9)
Divider Wall Divider Wall
Uniform Spill Uniform Spill Uniform Spill

aThe additional bays would be opened first, one at a time, up to a flow of 6300 cfs. After all new bays are open,
spill would be distributed evenly over the original 20 bays.

June 28, 2000 DRAFT-1 Battelle Pacific Northwest Division
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1.2.1 Medium/High Flow Year (1996)

Table 1.16: 10% exceedance of TDG percent saturation of MASS1 long term time series output:
medium flow season (1996)

Location  Rivier Mile  Base Line Long Term#1 Long Term #2 Long Term #3
LWG-sp  SRM 107.5 123.5 114.1 114.3 114.3
LGS-sp SRM 70.1 126.1 123.5 115.3 115.3
LMN-sp  SRM 41.6 127.3 125.5 125.5 115.9
IHR-sp SRM 9.5 118.8 118.5 118.5 118.4
MCN-sp  CRM 292.5 130.4 125.9 118.8 118.8
JDA-sp CRM 215.75 121.6 118.0 118.0 118.0
TDA-sp CRM 1915 125.4 121.1 121.1 121.1
BON-sp CRM 146.5 132.5 126.9 126.9 100.0
LWG-fms SRM 106.75 118.8 109.8 108.9 109.8
LGS-fms SRM 69.5 125.4 116.4 1115 112.3
LMN-fms SRM 40.75 124.6 119.0 116.9 112.8
IHR-fms SRM 6.0 120.1 118.5 117.9 115.7
MCN-fms CRM 290.5 127.1 123.6 118.5 118.2
JDA-fms CRM 214.75 119.4 116.6 114.4 114.3
TDA-fms CRM 189.0 122.6 119.1 118.3 118.3
BON-fms CRM 140.5 126.7 122.2 122.0 116.3
LGS-fb SRM 70.1 117.3 109.4 108.2 109.5
LMN-fo  SRM 41.6 123.5 115.4 111.2 112.2
IHR-fb SRM 9.5 123.1 118.0 116.1 112.6
MCN-fb  CRM 292.5 118.4 117.8 117.7 116.9
JDA-fb CRM 215.75 118.2 115.9 112.6 112.4
TDA-fb CRM 1915 118.0 115.5 113.4 113.3
BON-fb CRM 146.5 120.3 117.0 116.3 116.3
TID-fb CRM 122.0 126.2 121.8 121.4 116.2
TID-fb CRM 76.0 123.4 119.5 119.2 114.4
Battelle Pacific Northwest Division DRAFT-1 June 28, 2000
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Table 1.17: 25% exceedance of TDG percent saturation of MASS1 long term time series output:
medium flow season (1996)

Location  Rivier Mile  Base Line Long Term#1 Long Term #2 Long Term #3
LWG-sp  SRM 107.5 118.7 111.7 112.1 112.1
LGS-sp SRM 70.1 120.5 117.5 111.5 111.5
LMN-sp SRM 41.6 121.1 118.4 118.4 111.3
IHR-sp SRM 9.5 114.4 114.3 114.3 114.3
MCN-sp  CRM 292.5 123.7 119.8 114.8 114.8
JDA-sp CRM 215.75 116.2 114.3 114.3 114.3
TDA-sp CRM 1915 123.5 116.2 116.2 116.2
BON-sp CRM 146.5 128.0 121.6 121.6 100.0
LWG-fms SRM 106.75 113.8 108.2 107.1 108.4
LGS-fms SRM 69.5 119.3 112.0 108.9 109.7
LMN-fms SRM 40.75 118.5 113.4 111.7 109.6
IHR-fms SRM 6.0 115.4 114.3 114.0 111.3
MCN-fms CRM 290.5 120.5 117.8 114.5 114.3
JDA-fms CRM 214.75 113.9 111.9 110.9 110.8
TDA-fms CRM 189.0 119.2 114.4 113.9 113.8
BON-fms CRM 140.5 122.0 116.9 116.6 112.5
LGS-fb SRM 70.1 113.0 107.7 106.8 107.7
LMN-fo  SRM 41.6 118.0 112.0 109.0 109.9
IHR-fb SRM 9.5 117.0 113.0 111.3 109.4
MCN-fb  CRM 292.5 114.9 114.5 114.4 113.8
JDA-fb CRM 215.75 113.2 111.5 110.1 109.9
TDA-fb CRM 1915 113.4 111.5 110.5 110.4
BON-fb CRM 146.5 117.6 113.1 112.6 112.5
TID-fb CRM 122.0 121.8 116.8 116.6 112.5
TID-fb CRM 76.0 118.2 113.6 113.5 111.0
Battelle Pacific Northwest Division DRAFT-1 June 28, 2000
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Table 1.18: 10% exceedance of daily highest 12-hour average of TDG percent saturation of

MASS1 long term time series output: medium flow season (1996)

Location  Rivier Mile  Base Line Long Term#1 Long Term #2 Long Term #3
LWG-sp  SRM 107.5 124.8 114.9 114.9 114.9
LGS-sp SRM 70.1 127.4 125.1 116.5 116.5
LMN-sp SRM 41.6 128.5 126.9 126.9 117.0
IHR-sp SRM 9.5 119.9 119.5 119.5 119.5
MCN-sp  CRM 292.5 132.2 127.6 119.8 119.8
JDA-sp CRM 215.75 122.6 118.6 118.6 118.6
TDA-sp CRM 1915 125.8 121.6 121.6 121.6
BON-sp CRM 146.5 133.8 128.1 128.1 100.0
LWG-fms SRM 106.75 119.5 110.1 109.2 110.2
LGS-fms SRM 69.5 126.8 118.0 112.2 113.2
LMN-fms SRM 40.75 125.5 120.9 118.7 113.8
IHR-fms SRM 6.0 120.9 119.2 118.5 116.5
MCN-fms CRM 290.5 128.7 124.9 119.5 119.2
JDA-fms CRM 214.75 120.0 117.1 115.0 114.9
TDA-fms CRM 189.0 123.0 119.7 119.0 119.0
BON-fms CRM 140.5 127.9 124.0 123.7 116.9
LGS-fb SRM 70.1 118.5 109.8 108.7 110.0
LMN-fo  SRM 41.6 124.6 116.3 112.0 112.7
IHR-fb SRM 9.5 124.1 119.2 117.1 113.2
MCN-fb  CRM 292.5 118.7 118.4 118.2 117.5
JDA-fb CRM 215.75 118.4 116.1 112.8 112.7
TDA-fb CRM 1915 118.7 116.0 114.1 114.0
BON-fb CRM 146.5 120.8 117.6 117.2 117.2
TID-fb CRM 122.0 127.6 123.8 123.6 116.9
TID-fb CRM 76.0 124.1 120.3 120.2 114.8
Battelle Pacific Northwest Division DRAFT-1 June 28, 2000
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Table 1.19: Percentage of exceeding the water quality waiver of daily highest 12-hour average of
TDG percent saturation of MASS1 long term time series output: medium flow season

(1996)
Location Project River Mile Baseline Long Term #1 Long Term #2 Long Term #3
Days % Days % Days % Days %
Spillway LWG  SRM 107.5 42 25.1 0 0.0 0 0.0 0 0.0
> 120 LGS SRM 70.1 55 32.9 41 24.6 1 0.6 1 0.6
LMN SRM41.6 54 32.3 46 27.5 46 275 1 0.6
IHR SRM 9.5 16 9.6 13 7.8 13 7.8 13 7.8
MCN CRM 292.5 67 40.1 42 25.1 16 9.6 16 9.6
JDA CRM 215.75 30 18.0 8 4.8 8 4.8 8 4.8
TDA CRM 1915 136 81.4 31 18.6 31 18.6 31 18.6
BON CRM 146.5 153 91.6 55 32.9 55 32.9 0 0.0
FMS LWG SRM 106.75 16 9.6 0 0.0 0 0.0 0 0.0
> 120 LGS SRM 69.5 53 31.7 6 3.6 0 0.0 0 0.0
LMN  SRM 40.75 41 24.6 23 13.8 9 5.4 0 0.0
IHR SRM 6.0 20 12.0 14 8.4 10 6.0 1 0.6
MCN CRM 290.5 51 305 37 22.2 12 7.2 11 6.6
JDA CRM 214.75 16 9.6 2 1.2 0 0.0 0 0.0
TDA CRM 189.0 37 222 14 8.4 7 4.2 7 4.2
BON CRM 140.5 71 425 33 19.8 32 19.2 0 0.0
Forebay LGS SRM 70.1 32 19.2 1 0.6 0 0.0 1 0.6
> 115 LMN SRM41.6 64 38.3 25 15.0 2 1.2 2 1.2
IHR SRM 9.5 58 34.7 35 21.0 28 16.8 5 3.0
MCN CRM 292.5 46 275 45 26.9 43 25.7 35 21.0
JDA CRM 215.75 37 222 28 16.8 7 4.2 7 4.2
TDA CRM 1915 36 21.6 28 16.8 11 6.6 9 5.4
BON CRM 146.5 81 485 36 21.6 33 19.8 33 19.8
TID CRM 122.0 141 84.4 58 34.7 56 335 32 19.2
TID CRM 76.0 107 64.1 37 22.2 36 21.6 15 9.0
Battelle Pacific Northwest Division DRAFT-1 June 28, 2000
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Figure 1.38: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in the tidal reach during a medium flow (1996) season.
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Figure 1.39: Comparision of simulated TDG saturation cumulative frequency distributions for lo-

cations in Bonneville pool during a medium flow (1996) season.
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1. System-wide One-Dimensional Simulation Results

Figure 1.40: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
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Figure 1.41: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in John Day pool during a medium flow (1996) season.
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Figure 1.42: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
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Figure 1.43: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in Ice Harbor pool during a medium flow (1996) season.
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Figure 1.45: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
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1.3 Alternative Spill Scenarios

June 28, 2000 DRAFT-1 Battelle Pacific Northwest Division



1. System-wide One-Dimensional Simulation Results

71

Table 1.20: Comparison of observed flow and spill at Bonneville during the three simuation sea-

sons.

Average Project Flow “Spill Man.” “Spill Cap”
Month Flow Year Total Spill Spill Spill Spill Spill Spill
(kcfs)  (kefs) (%)  (kefs) (%)  (kefs) (%)

April  Low (1994) 154.0 43.6 26.3 87.9 59.2 94.5 63.9

Med. (1996) 330.6 137.9 40.3 119.9 35.8 1235 37.0

High (1997) 336.1 1154 30.6 130.6 37.4 1347 389

May Low (1994) 212.0 94.5 44.2 87.7 41.6 95.6 45.2

Med. (1996) 351.2 154.6 43.0 1320 36.8 135.6 38.0

High (1997) 456.3 243.9 53.1 2294 49.9 229.3 49.8

June Low (1994) 195.0 72.4 37.5 87.7 45.8 95.6 50.1

Med. (1996) 3855 199.5 51.0 1611 40.7 163.8 41.6

High (1997) 483.6 281.9 57.3 256.5 52.1 256.7 52.2

July Low (1994) 152.5 59.8 39.4 87.7 58.4 95.4 63.6

Med. (1996) 247.8 85.9 35.5 87.7 36.3 95.6 39.4

High (1997) 277.3 93.9 34.6 88.4 32.3 95.9 35.0

August Low  (1994) 94.9 30.0 29.9 83.7 89.9 84.9 90.8

Med. (1996) 189.2 91.0 49.0 87.6 47.1 95.6 514

High (1997) 2029 106.7 52.0 87.6 43.8 95.6 47.2

Battelle Pacific Northwest Division DRAFT-1 June 28, 2000
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Table 1.21: Comparison of observed flow and spill at The Dalles during the three simuation sea-
sons.

Average Project Flow “Spill Man.” “Spill Cap”
Month Flow Year Total Spill Spill Spill Spill Spill Spill
(kcfs)  (kcfs) (%) (kefs) (%)  (kcfs) (%)
April Low (1994) 147.2 0.7 0.5 5.9 4.9 94.2 64.0
Med. (1996) 320.7 150.5 44.1 27.7 7.5 200.8 62.9
High (1997) 326.9 118.1 29.8 42.6 9.9 1935 60.5
May Low (1994) 203.6 52.3 25.8 3.0 1.5 130.3 64.0
Med. (1996) 341.8 195.9 56.3 40.1 10.3  209.0 61.6
High (1997) 458.0 293.9 64.2 144.1 30.6 229.9 50.8
June Low (1994) 188.7 56.8 29.5 3.4 2.0 120.7 64.0
Med. (1996) 377.9 226.6 59.4 70.0 16.7 217.7 58.4
High (1997) 487.3 316.2 64.6 174.2 34.0 2331 48.8
July Low (1994) 147.8 8.7 7.0 4.8 3.9 94.5 64.0
Med. (1996) 236.6 134.1 57.0 2.6 1.2 1511 64.0
High (1997) 266.9 169.7 63.7 4.3 1.6 171.0 64.0
August Low (1994) 90.7 4.2 54 8.6 10.9 58.1 64.0
Med. (1996) 179.0 100.1 56.9 3.9 24 1145 64.0
High (1997) 1945 123.9 63.7 3.5 20 1246 64.0

Table 1.22: Comparison of observed flow and spill at John Day during the three simuation seasons.

Average Project Flow “Spill Man.” “Spill Cap”
Month Flow Year Total Spill Spill Spill Spill Spill Spill
(kcfs)  (kcfs) (%) (kefs) (%)  (kcfs) (%)

April Low (1994) 148.0 0.9 0.6 1329 92.1 43.7 32.5

Med. (1996) 326.9 57.2 16.0 124.6 40.3 95.1 29.5

High (1997) 332.6 45.9 105 1173 38.7 100.7 30.3

May Low (1994) 208.8 9.4 4.4 1464 71.1 67.8 32.5

Med. (1996) 354.2 73.3 19.8 116.0 343 1024 29.4

High (1997) 4725 154.0 32.1 1181 24.9 1425 30.0

June Low (1994) 193.3 8.3 4.7  147.7 78.7 59.6 32.5

Med. (1996) 392.9 94.9 23.3 108.6 28.8 115.6 29.7

High (1997) 503.8 189.6 36.2 1494 29.4 160.6 31.7

July Low (1994) 1494 7.8 6.3 136.5 93.2 43.5 32.5

Med. (1996) 244.8 33.7 146  136.9 58.7 77.2 32.4

High (1997) 278.3 50.4 18.7 1233 46.4 84.9 31.7

August Low (1994) 89.7 5.8 7.2 89.6 100.0 26.0 325

Med. (1996) 183.9 38.5 21.7 150.4 84.4 59.2 32.5

High (1997) 200.6 41.2 22.6 136.7 72.1 61.8 32.5

June 28, 2000 DRAFT-1 Battelle Pacific Northwest Division
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Table 1.23: Comparison of observed flow and spill at McNary during the three simuation seasons.

Average Project Flow “Spill Man.” “Spill Cap”
Month Flow Year Total Spill Spill Spill Spill Spill Spill
(kcfs)  (kcfs) (%) (kcfs) (%) (kcfs) (%)
April Low (1994) 1421 0.2 0.1 137.8 97.8 76.8 55.0
Med. (1996) 311.9 142.7 444  185.1 59.9 175.0 55.7
High (1997) 3129 1515 45.6  196.0 62.9 182.1 57.2
May Low (1994)  200.3 27.5 13.0 162.4 81.8 108.8 54.0
Med. (1996) 338.6 1834 52.8 202.2 59.6 197.3 57.7
High (1997) 449.2 281.2 62.2 301.2 66.7 301.2 66.7
June Low (1994) 189.0 21.2 9.9 160.7 86.5 1015 53.4
Med. (1996) 381.2 246.4 64.0 237.1 61.6 235.9 61.1
High (1997) 482.4 319.6 65.2 334.9 68.8 334.7 68.7
July Low (1994) 146.2 4.7 3.3 145.0 99.4 81.0 55.7
Med. (1996) 246.0 98.4 38.6 161.7 67.4 133.2 54.9
High (1997) 274.8 109.3 38.9 164.3 60.8 1484 54.2
August Low (1994) 89.9 0.4 0.4 89.8 100.0 44.6 54.0
Med. (1996) 183.1 33.7 17.1  159.6 88.5 103.0 56.3
High (1997) 198.5 46.6 21.7 160.6 82.8 1141 59.2

Table 1.24: Comparison of observed flow and spill at Ice Harbor during the three simuation sea-

sons.

Average Project Flow “Spill Man.” “Spill Cap”
Month Flow Year Total Spill Spill Spill Spill Spill Spill
(kcfs)  (kcfs) (%) (kcfs) (%) (kcfs) (%)

April Low (1994) 51.3 12.2 20.4 51.4 100.0 50.3 98.7

Med. (1996) 115.1 42.1 35.0 107.1 94.9 75.3 68.2

High (1997) 126.2 56.6 40.0 1043 87.6 82.4 69.0

May Low (1994) 76.9 26.1 34.4 76.8 100.0 71.5 94.1

Med. (1996) 123.2 48.7 36.6 107.7 90.7 78.1 66.8

High (1997) 165.5 93.7 55.6 120.8 74.9 91.8 55.1

June Low (1994) 38.0 16.7 42.9 38.0 100.0 38.0 100.0

Med. (1996) 139.9 70.0 47.2 107.0 81.0 84.6 63.4

High (1997) 163.9 98.7 58.4 114.8 73.1 94.7 58.2

July Low (1994) 40.3 9.0 24.6 40.3 100.0 40.3 100.0

Med. (1996) 56.1 24.5 49.3 56.1 100.0 53.9 97.5

High (1997) 75.2 38.0 54.7 75.1 100.0 65.6 90.3

August Low (1994) 12.7 0.0 0.1 12.7 100.0 12.7 100.0

Med. (1996) 39.0 24.1 63.5 39.0 100.0 38.9 100.0

High (1997) 51.6 36.5 76.9 51.5 100.0 50.2 98.7

Battelle Pacific Northwest Division DRAFT-1 June 28, 2000
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Table 1.25: Comparison of observed flow and spill at Lower Monumental during the three simua-
tion seasons.

Average Project Flow “Spill Man.” “Spill Cap”
Month Flow Year Total Spill Spill Spill Spill Spill Spill
(kcfs)  (kcfs) (%) (kcfs) (%) (kcfs) (%)
April Low (1994) 50.2 0.0 0.0 35.7 79.3 0.5 0.6
Med. (1996) 115.6 31.0 24.8 39.1 34.9 29.0 23.1
High (1997) 130.1 33.0 21.9 52.8 40.1 42.4 27.9
May Low (1994) 75.2 9.0 12.2 39.1 53.5 3.7 4.0
Med. (1996) 125.1 44.7 32.9 46.1 37.3 36.9 25.9
High (1997) 174.0 64.0 35.3 73.4 40.6 73.2 40.4
June Low (1994) 37.1 5.1 12.1 34.5 95.2 0.0 0.0
Med. (1996) 145.3 61.8 39.9 59.4 39.9 53.4 33.0
High (1997) 166.1 64.2 35.4 69.7 40.6 68.4 39.4
July Low (1994) 39.5 0.0 0.0 35.9 93.0 0.0 0.0
Med. (1996) 56.3 5.0 7.6 37.0 73.2 1.5 1.6
High (1997) 73.1 1.9 2.0 36.8 56.6 4.6 4.6
August Low (1994) 12.7 0.2 2.1 12.7  100.0 0.0 0.0
Med. (1996) 38.9 1.1 2.3 35.7 93.6 0.0 0.0
High (1997) 49.3 0.6 1.6 34.9 78.2 0.1 0.1

Table 1.26: Comparison of observed flow and spill at Little Goose during the three simuation sea-
sons.

Average Project Flow “Spill Man.” “Spill Cap”
Month Flow Year Total Spill Spill Spill Spill Spill Spill
(kcfs)  (kcfs) (%) (kcfs) (%) (kcfs) (%)
April Low (1994) 50.1 7.0 9.1 40.7 87.5 0.4 0.4
Med. (1996) 112.8 33.3 28.1 47.5 44.2 26.8 21.9
High (1997) 120.2 33.7 26.2 53.4 47.7 32.3 22.1
May Low (1994) 76.6 23.3 30.0 49.0 65.6 3.5 3.7
Med. (1996) 121.2 49.7 39.5 51.4 44.9 33.4 24.5
High (1997) 162.4 65.2 39.4 63.3 38.1 61.7 36.8
June Low (1994) 37.5 4.6 10.8 36.7 98.7 0.0 0.0
Med. (1996) 140.2 58.5 39.7 59.3 43.5 47.4 30.3
High (1997) 155.5 53.5 31.9 62.2 40.0 56.7 34.8
July Low (1994) 39.3 0.0 0.0 38.6 98.8 0.0 0.0
Med. (1996) 54.6 4.3 6.5 43.6 85.3 1.0 1.1
High (1997) 67.7 0.4 0.6 45.9 72.7 2.2 2.3
August Low (1994) 12.8 0.0 0.0 12.8  100.0 0.0 0.0
Med. (1996) 38.3 0.1 0.2 37.7 99.2 0.0 0.0
High (1997) 46 0.5 1.4 40.6 91.7 0.0 0.0

June 28, 2000 DRAFT-1 Battelle Pacific Northwest Division
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Table 1.27: Comparison of observed flow and spill at Lower Granite during the three simuation

seasons.

Average Project Flow “Spill Man.” “Spill Cap”
Month Flow Year Total Spill Spill Spill Spill Spill Spill
(kcfs)  (kcfs) (%) (kcfs) (%) (kcfs) (%)

April Low (1994) 48.6 0.0 0.0 45.4 95.8 0.6 0.7

Med. (1996) 114.5 47.4 39.7 61.9 56.8 30.1 24.9

High (1997) 121.9 21.7 20.0 63.2 56.6 36.5 25.8

May Low (1994) 77.0 16.3 20.8 63.1 83.2 5.6 6.1

Med. (1996) 127.1 47.6 36.0 62.9 52.9 39.3 28.6

High (1997) 169.0 58.7 33.6 72.8 42.5 66.5 38.0

June Low (1994) 38.1 7.7 16.5 38.0 100.0 0.0 0.0

Med. (1996) 145.0 51.6 33.0 68.6 50.1 52.4 33.0

High (1997) 1614 60.8 34.6 71.7 45.3 63.2 37.7

July Low (1994) 39.2 0.0 0.0 39.2 100.0 0.0 0.0

Med. (1996) 54.4 3.4 4.4 50.0 94.6 1.6 1.8

High (1997) 68.9 3.4 5.2 58.3 87.9 3.3 3.4

August Low (1994) 12.9 0.4 2.8 12.9 100.0 0.0 0.0

Med. (1996) 37.7 0.1 0.2 37.6 100.0 0.0 0.0

High (1997) 46.2 0.4 1.0 45.7 99.4 0.0 0.0

Battelle Pacific Northwest Division DRAFT-1 June 28, 2000
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1.3.1 Simulated Spill in the Spill Cap Scenario
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1.3.2 Simulated Spill in the Spill Management Scenario
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94 1. System-wide One-Dimensional Simulation Results

1.3.3 Low Flow Year (1994)

Table 1.28: 10% exceedance of TDG percent saturation of MASS1 time series output: low flow
season (1994)
Location  River Mile Operations  Spill Management  Spill-Cap

LWG-sp  SRM 107.5 108.3 120.7 100.0
LGS-sp SRM 70.1 114.0 122.3 100.0
LMN-sp  SRM 41.6 111.4 121.2 100.0
IHR-sp SRM 9.5 114.5 116.3 116.2
MCN-sp  CRM 292.5 111.2 123.8 122.0
JDA-sp CRM 215.75 106.6 123.4 119.8
TDA-sp CRM 191.5 124.7 123.9 125.6
BON-sp  CRM 146.5 121.1 123.1 129.3
LWG-fms SRM 106.75 113.7 120.7 113.2
LGS-fms SRM 69.5 113.5 122.2 112.1
LMN-fms SRM 40.75 112.0 120.9 110.2
IHR-fms  SRM 6.0 1141 116.0 115.9
MCN-fms CRM 290.5 110.9 123.2 120.8
JDA-fms  CRM 214.75 107.0 122.1 117.2
TDA-fms CRM 189.0 113.4 119.0 120.4
BON-fms CRM 140.5 1154 119.1 124.8
LGS-fb SRM 70.1 112.2 119.4 112.0
LMN-fb  SRM 41.6 113.0 121.2 1115
IHR-fb SRM 9.5 111.9 118.7 109.8
MCN-fb  CRM 2925 110.5 111.3 111.3
JDA-fb CRM 215.75 107.6 113.6 110.6
TDA-fb CRM 191.5 106.5 119.0 114.0
BON-fb CRM 146.5 1111 116.7 117.7
TID-fb CRM 76.0 113.6 116.4 119.5

June 28, 2000 DRAFT-1 Battelle Pacific Northwest Division
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96 1. System-wide One-Dimensional Simulation Results

Table 1.29: 25% exceedance of TDG percent saturation of MASS1 time series output: low flow
season (1994)
Location  River Mile Operations  Spill Management  Spill-Cap

LWG-sp  SRM 107.5 100.0 118.0 100.0
LGS-sp SRM 70.1 107.4 119.4 100.0
LMN-sp  SRM 41.6 100.0 1195 100.0
IHR-sp SRM 9.5 112.0 114.0 113.9
MCN-sp  CRM 292.5 104.3 121.2 119.5
JDA-sp CRM 215.75 103.7 121.1 115.0
TDA-sp CRM 191.5 122.4 122.0 123.7
BON-sp  CRM 146.5 117.7 121.3 126.3
LWG-fms SRM 106.75 109.0 118.0 106.5
LGS-fms SRM 69.5 111.4 119.4 108.2
LMN-fms SRM 40.75 110.1 118.9 107.4
IHR-fms SRM 6.0 111.3 113.9 113.8
MCN-fms CRM 290.5 108.1 121.0 118.5
JDA-fms  CRM 214.75 104.3 120.2 113.0
TDA-fms CRM 189.0 108.5 117.4 118.7
BON-fms CRM 140.5 112.6 117.7 122.3
LGS-fb SRM 70.1 110.3 116.5 108.0
LMN-fb  SRM 41.6 111.4 118.5 108.7
IHR-fb SRM 9.5 109.7 116.9 107.4
MCN-fb  CRM 2925 108.2 108.7 108.7
JDA-fb CRM 215.75 104.2 110.4 107.7
TDA-fb CRM 191.5 104.0 117.4 110.5
BON-fb CRM 146.5 107.6 114.6 115.8
TID-fb CRM 76.0 110.9 115.0 117.0

June 28, 2000 DRAFT-1 Battelle Pacific Northwest Division
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98 1. System-wide One-Dimensional Simulation Results

Table 1.30: 10% exceedance of daily highest 12-hour average of TDG percent saturation of
MASS1 time series output: low flow season (1994)
Location  River Mile Operations  Spill Management  Spill-Cap

LWG-sp  SRM 107.5 115.2 1215 100.0
LGS-sp SRM 70.1 115.2 122.7 101.2
LMN-sp  SRM 41.6 116.0 121.9 101.3
IHR-sp SRM 9.5 115.1 116.6 116.6
MCN-sp  CRM 292.5 115.7 124.2 123.8
JDA-sp CRM 215.75 107.5 123.8 121.0
TDA-sp CRM 191.5 125.0 124.4 126.0
BON-sp  CRM 146.5 127.2 123.4 129.9
LWG-fms SRM 106.75 114.5 1215 1135
LGS-fms SRM 69.5 114.1 122.7 112.4
LMN-fms SRM 40.75 112.7 121.4 111.0
IHR-fms  SRM 6.0 114.8 116.5 116.4
MCN-fms CRM 290.5 112.7 123.7 122.4
JDA-fms  CRM 214.75 107.5 122.7 118.2
TDA-fms CRM 189.0 113.6 119.6 120.9
BON-fms CRM 140.5 119.3 119.5 125.0
LGS-fb SRM 70.1 112.4 119.5 112.2
LMN-fb  SRM 41.6 113.1 121.6 111.9
IHR-fb SRM 9.5 112.3 119.0 110.0
MCN-fb  CRM 2925 110.8 1115 111.5
JDA-fb CRM 215.75 107.9 113.7 110.9
TDA-fb CRM 191.5 106.8 119.7 115.6
BON-fb CRM 146.5 111.7 117.1 118.1
TID-fb CRM 76.0 116.3 116.8 120.1

June 28, 2000 DRAFT-1 Battelle Pacific Northwest Division
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100 1. System-wide One-Dimensional Simulation Results

Table 1.31: Percentage of exceeding the water quality waiver of daily highest 12-hour average of
TDG percent saturation of MASS1 time series output: low flow season (1994)
Location Project River Mile Operations  Spill Management  Spill-Cap

Days % Days % Days %

Spillway LWG  SRM 107.5 4 24 27 16.2 0 00
> 120 LGS SRM 70.1 0 00 47 28.1 0 0.0
LMN SRM41.6 3 1.8 39 23.4 1 06

IHR SRM 9.5 0 0.0 4 2.4 3 1.8

MCN CRM 2925 0 0.0 79 47.3 67 40.1

JDA CRM 215.75 0 00 66 39.5 32 19.2

TDA CRM 191.5 89 53.3 97 58.1 132 79.0

BON CRM 146.5 47 28.1 69 41.3 136 814

FMS LWG SRM 106.75 0 00 27 16.2 0 0.0
> 120 LGS SRM 69.5 0 0.0 45 26.9 0 0.0
LMN  SRM 40.75 0 0.0 35 21.0 0 0.0

IHR SRM 6.0 0 0.0 4 2.4 3 1.8

MCN CRM 290.5 0 0.0 75 44.9 50 29.9

JDA CRM 214.75 0 00 53 31.7 4 24

TDA CRM 189.0 0 00 13 7.8 29 174

BON CRM 140.5 13 7.8 13 7.8 132 79.0

Forebay LGS SRM 70.1 0 0.0 58 34.7 0 0.0
> 115 LMN SRM41.6 4 24 92 55.1 0 0.0
IHR SRM 9.5 0 0.0 62 37.1 0 0.0

MCN CRM 292.5 0 00 1 0.6 1 06

JDA CRM 215.75 0 00 12 7.2 0 00

TDA CRM 191.5 0 0.0 100 59.9 21 12.6

BON CRM 146.5 0 0.0 43 25.7 65 38.9

TID CRM 76.0 27 16.2 50 299 103 617

June 28, 2000 DRAFT-1 Battelle Pacific Northwest Division
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Figure 1.65: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in the tidal reach during a low flow (1994) season.
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1. System-wide One-Dimensional Simulation Results
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Figure 1.67: Comparision of simulated TDG saturation cumulative frequency distributions for lo-

cations in The Dalles pool during a low flow (1994) season.
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Figure 1.68: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in John Day pool during a low flow (1994) season.
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Figure 1.69: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in McNary pool during a low flow (1994) season.
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Figure 1.70: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in Ice Harbor pool during a low flow (1994) season.
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Figure 1.71: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in Lower Monumental pool during a low flow (1994) season.
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1.3.4 Medium/High Flow Year (1996)

Table 1.32: 10% exceedance of TDG percent saturation of MASS1 time series output: medium
flow season (1996)

Location  River Mile Operations  Spill Management  Spill-Cap
LWG-sp  SRM 107.5 123.2 122.9 121.1
LGS-sp SRM 70.1 126.1 123.9 123.3
LMN-sp  SRM 41.6 127.3 126.4 126.6
IHR-sp SRM 9.5 118.5 120.2 118.4
MCN-sp CRM 292.5 129.9 129.3 129.3
JDA-sp CRM 215.75 121.2 120.4 123.6
TDA-sp CRM 1915 125.2 123.5 125.1
BON-sp CRM 146.5 135.5 136.0 136.0
LWG-fms SRM 106.75 118.5 121.1 115.1
LGS-fms SRM 69.5 125.4 123.0 120.8
LMN-fms SRM 40.75 124.6 122.5 121.8
IHR-fms SRM 6.0 119.8 120.5 119.2
MCN-fms CRM 290.5 126.7 126.1 126.0
JDA-fms CRM 214.75 119.1 118.6 120.4
TDA-fms CRM 189.0 1225 118.7 122.0
BON-fms CRM 140.5 127.6 125.4 126.9
LGS-fb SRM 70.1 117.2 119.9 114.3
LMN-fb  SRM 41.6 123.5 1215 120.0
IHR-fb SRM 9.5 123.1 121.9 121.3
MCN-fb  CRM 292.5 118.3 118.7 118.1
JDA-fb CRM 215.75 118.0 117.5 117.4
TDA-fb CRM 1915 117.8 1175 118.3
BON-fb CRM 146.5 120.0 116.8 119.9
TID-fb CRM 76.0 123.6 121.8 123.3
Battelle Pacific Northwest Division DRAFT-1 June 28, 2000
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Table 1.33: 25% exceedance of TDG percent saturation of MASS1 time series output: medium
flow season (1996)

Location  River Mile Operations  Spill Management  Spill-Cap
LWG-sp SRM 107.5 118.2 120.5 116.3
LGS-sp SRM 70.1 120.5 121.5 117.2
LMN-sp SRM 41.6 121.1 121.1 120.2
IHR-sp SRM 9.5 114.3 118.0 115.9
MCN-sp  CRM 292.5 122.6 122.9 122.9
JDA-sp CRM 215.75 114.8 119.4 120.1
TDA-sp CRM 191.5 123.1 121.0 123.4
BON-sp CRM 146.5 132.3 129.4 129.3
LWG-fms SRM 106.75 113.6 119.2 111.3
LGS-fms SRM 69.5 119.2 120.9 114.2
LMN-fms SRM 40.75 118.5 120.2 114.7
IHR-fms SRM 6.0 115.3 117.9 115.7
MCN-fms CRM 290.5 119.8 120.2 119.8
JDA-fms CRM 214.75 113.0 117.7 117.3
TDA-fms CRM 189.0 118.7 116.5 120.2
BON-fms CRM 140.5 123.5 119.8 122.3
LGS-fb SRM 70.1 112.7 118.1 108.9
LMN-fb  SRM 41.6 117.9 119.9 113.3
IHR-fb SRM 9.5 116.9 118.0 113.4
MCN-fb  CRM 292.5 114.8 115.4 115.0
JDA-fb CRM 215.75 112.9 114.6 114.4
TDA-fb CRM 191.5 112.5 116.1 115.8
BON-fb CRM 146.5 117.0 114.7 117.9
TID-fb CRM 76.0 118.5 115.8 118.3
Battelle Pacific Northwest Division DRAFT-1 June 28, 2000
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Table 1.34: 10% exceedance of daily highest 12-hour average of TDG percent saturation of
MASS1 time series output: medium flow season (1996)

Location  River Mile Operations  Spill Management  Spill-Cap
LWG-sp SRM 107.5 124.7 123.5 122.0
LGS-sp SRM 70.1 127.4 124.8 124.4
LMN-sp SRM 41.6 128.5 128.1 128.2
IHR-sp SRM 9.5 119.5 120.6 119.5
MCN-sp  CRM 292.5 131.9 131.2 131.2
JDA-sp CRM 215.75 122.0 120.7 124.8
TDA-sp CRM 191.5 125.5 123.7 125.4
BON-sp CRM 146.5 136.4 136.5 136.5
LWG-fms SRM 106.75 119.5 122.0 116.2
LGS-fms SRM 69.5 126.8 123.6 122.1
LMN-fms SRM 40.75 125.5 123.3 122.8
IHR-fms SRM 6.0 120.7 121.0 119.7
MCN-fms CRM 290.5 128.8 128.2 128.0
JDA-fms CRM 214.75 119.6 118.9 121.2
TDA-fms CRM 189.0 122.8 119.0 122.7
BON-fms CRM 140.5 128.2 126.0 127.3
LGS-fb SRM 70.1 118.2 120.2 114.8
LMN-fb  SRM 41.6 124.6 121.8 120.7
IHR-fb SRM 9.5 124.1 122.8 1215
MCN-fb  CRM 292.5 118.7 119.3 118.5
JDA-fb CRM 215.75 118.3 118.2 118.0
TDA-fb CRM 191.5 118.3 118.1 119.2
BON-fb CRM 146.5 120.6 117.2 120.5
TID-fb CRM 76.0 124.9 122.4 123.4
Battelle Pacific Northwest Division DRAFT-1 June 28, 2000
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Table 1.35: Percentage of exceeding the water quality waiver of daily highest 12-hour average of
TDG percent saturation of MASS1 time series output: medium flow season (1996)

Location Project River Mile Operations  Spill Management  Spill-Cap
Days % Days % Days %
Spillway LWG  SRM 107.5 38 22.8 67 40.1 24 144
> 120 LGS SRM 70.1 55 329 108 64.7 36 21.6
LMN SRM41.6 54 32.3 83 49.7 47 28.1
IHR SRM 9.5 13 7.8 26 15.6 15 9.0
MCN CRM 2925 60 35.9 78 46.7 73 437
JDA CRM 215.75 24 144 32 19.2 76 455
TDA CRM 191.5 130 77.8 62 371 133 79.6
BON CRM 146.5 121 725 74 443 166 99.4
FMS LWG SRM 106.75 14 84 38 22.8 11 6.6
> 120 LGS SRM 69.5 53 31.7 91 54.5 21 12.6
LMN  SRM 40.75 41 246 62 37.1 23 13.8
IHR SRM 6.0 19 114 25 15.0 16 9.6
MCN CRM 290.5 43 25.7 45 26.9 43 25.7
JDA CRM 214.75 14 84 6 3.6 33 198
TDA CRM 189.0 37 222 10 6.0 56 33.5
BON CRM 140.5 70 41.9 44 26.3 86 51.5
Forebay LGS SRM 70.1 33 19.8 106 63.5 16 9.6
> 115 LMN SRM41.6 62 37.1 145 86.8 38 22.8
IHR SRM 9.5 56 33,5 107 64.1 36 21.6
MCN CRM 2925 46 275 57 34.1 51 30.5
JDA CRM 215.75 35 21.0 42 25.1 42 25.1
TDA CRM 191.5 35 21.0 88 52.7 74 443
BON CRM 146.5 73 437 46 275 113 67.7
TID CRM 76.0 91 545 55 329 127 76.0
Battelle Pacific Northwest Division DRAFT-1 June 28, 2000
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Figure 1.76: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in the tidal reach during a medium flow (1996) season.
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Figure 1.77: Comparision of simulated TDG saturation cumulative frequency distributions for lo-

cations in Bonneville pool during a medium flow (1996) season.

Battelle Pacific Northwest Division DRAFT-1
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John Day Spillway CRM 215.75
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Figure 1.78: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in The Dalles pool during a medium flow (1996) season.
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McNary Spillway CRM 292.50
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Figure 1.79: Comparision of simulated TDG saturation cumulative frequency distributions for lo-

cations in John Day pool during a medium flow (1996) season.

Battelle Pacific Northwest Division DRAFT-1

June 28, 2000
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Ice Harbor Spillway SRM 9.5
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Figure 1.80: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in McNary pool during a medium flow (1996) season.

June 28, 2000 DRAFT-1 Battelle Pacific Northwest Division
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Lower Monumental Spillway SRM 41.6
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Figure 1.81: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in Ice Harbor pool during a medium flow (1996) season.

Battelle Pacific Northwest Division DRAFT-1 June 28, 2000
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Little Goose Spillway SRM 70.1
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Figure 1.82: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in Lower Monumental pool during a medium flow (1996) season.

June 28, 2000 DRAFT-1 Battelle Pacific Northwest Division
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Lower Granite Spillway SRM 107.5
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Figure 1.83: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in Little Goose pool during a medium flow (1996) season.

Battelle Pacific Northwest Division DRAFT-1

June 28, 2000
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1.3.5 High Flow Year (1997)

Table 1.36: 10% exceedance of TDG percent saturation of MASS1 time series output: high flow
season (1997)
Location  River Mile Operations  Spill Management  Spill-Cap

LWG-sp  SRM 107.5 124.6 125.2 125.2
LGS-sp SRM 70.1 126.2 126.4 126.2
LMN-sp  SRM 41.6 128.2 128.7 128.7
IHR-sp SRM 9.5 120.4 120.1 119.6
MCN-sp  CRM 292.5 136.1 137.6 137.5
JDA-sp CRM 215.75 127.0 124.9 125.8
TDA-sp CRM 191.5 126.2 125.0 125.5
BON-sp  CRM 146.5 133.3 133.7 133.7
LWG-fms SRM 106.75 118.9 120.3 119.7
LGS-fms SRM 69.5 125.1 125.0 124.8
LMN-fms SRM 40.75 125.3 125.6 125.5
IHR-fms  SRM 6.0 121.2 121.0 120.9
MCN-fms CRM 290.5 132.2 134.1 134.1
JDA-fms  CRM 214.75 125.4 124.8 125.0
TDA-fms CRM 189.0 125.3 123.9 124.2
BON-fms CRM 140.5 126.4 125.7 126.3
LGS-fb SRM 70.1 118.1 119.7 119.2
LMN-fb  SRM 41.6 124.3 124.2 124.3
IHR-fb SRM 9.5 1245 125.0 124.9
MCN-fb  CRM 2925 122.2 122.5 122.2
JDA-fb CRM 215.75 1245 124.8 124.8
TDA-fb CRM 191.5 123.8 123.4 123.6
BON-fb CRM 146.5 123.0 121.8 122.2
TID-fb CRM 76.0 123.3 123.3 123.8

June 28, 2000 DRAFT-1 Battelle Pacific Northwest Division
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Table 1.37: 25% exceedance of TDG percent saturation of MASS1 time series output: high flow
season (1997)
Location  River Mile Operations  Spill Management  Spill-Cap

LWG-sp  SRM 107.5 119.3 121.2 120.8
LGS-sp SRM 70.1 122.0 121.6 121.6
LMN-sp  SRM 41.6 125.0 125.6 125.6
IHR-sp SRM 9.5 117.2 118.7 116.8
MCN-sp  CRM 292.5 129.3 131.2 131.2
JDA-sp CRM 215.75 122.8 119.8 123.2
TDA-sp CRM 191.5 124.0 123.1 124.1
BON-sp  CRM 146.5 128.1 129.0 129.1
LWG-fms SRM 106.75 112.7 119.0 114.7
LGS-fms SRM 69.5 119.7 120.9 119.6
LMN-fms SRM 40.75 120.1 121.6 121.4
IHR-fms SRM 6.0 117.6 118.8 117.5
MCN-fms CRM 290.5 125.8 127.8 127.7
JDA-fms  CRM 214.75 120.5 120.5 121.8
TDA-fms CRM 189.0 122.4 120.4 122.2
BON-fms CRM 140.5 123.0 123.1 123.9
LGS-fb SRM 70.1 112.4 117.9 115.0
LMN-fb  SRM 41.6 119.0 120.2 118.8
IHR-fb SRM 9.5 119.3 119.9 119.7
MCN-fb  CRM 2925 118.9 119.4 119.0
JDA-fb CRM 215.75 119.4 121.0 120.9
TDA-fb CRM 191.5 119.3 119.3 120.1
BON-fb CRM 146.5 120.5 118.4 120.0
TID-fb CRM 76.0 119.8 120.3 120.9

June 28, 2000 DRAFT-1 Battelle Pacific Northwest Division



127

1. System-wide One-Dimensional Simulation Results

(266T) uoseas moj4 ybiH :1ndino salias swil TSSYIA JO uoneinles 1usdiad 9L JO JO 82URPaaIXa 94GZ 8yl JO uostiedwo)

--o--- dep|ds —aA— T#oell-1seH
. . . . . 108l01d . . .
GJO0TINYS T0L O9OTIF S6WNIS G262 NYD G/'STZ S'T6T S9pT INYD
OM1 SOT NN dHI NOW var val NOg

092 NYD

MNOT MSOT MNIT MSdai MdOWN MVHC Oddl ONdM MY

10)UON paxiH

/66T Ul uoielnes 1uadiad 9A.L J0 sanfeA AlUNoH Jo 8ouepPasdIX %Ge

MIAMOD

:G8'T ainbi4

11

14

91T

8TT

0ct

44"

144"

uoineinles 1uadiad 9dL

9cT

8¢T

0€T

ceT

June 28, 2000

DRAFT-1

Battelle Pacific Northwest Division



128 1. System-wide One-Dimensional Simulation Results

Table 1.38: 10% exceedance of daily highest 12-hour average of TDG percent saturation of
MASS1 time series output: high flow season (1997)
Location  River Mile Operations  Spill Management  Spill-Cap

LWG-sp  SRM 107.5 126.9 125.7 125.8
LGS-sp SRM 70.1 126.8 127.5 127.0
LMN-sp  SRM 41.6 129.0 129.4 129.4
IHR-sp SRM 9.5 121.7 120.7 120.7
MCN-sp  CRM 292.5 137.3 138.7 138.7
JDA-sp CRM 215.75 127.4 125.2 126.0
TDA-sp CRM 191.5 126.7 125.4 126.0
BON-sp  CRM 146.5 134.0 134.4 134.4
LWG-fms SRM 106.75 122.8 120.7 120.5
LGS-fms SRM 69.5 126.0 126.4 125.8
LMN-fms SRM 40.75 126.2 126.6 126.6
IHR-fms  SRM 6.0 122.0 121.8 121.8
MCN-fms CRM 290.5 133.4 134.5 134.5
JDA-fms  CRM 214.75 125.8 125.2 125.6
TDA-fms CRM 189.0 125.8 124.4 124.7
BON-fms CRM 140.5 126.8 126.4 127.0
LGS-fb SRM 70.1 120.5 120.1 120.0
LMN-fb  SRM 41.6 125.1 125.2 125.2
IHR-fb SRM 9.5 125.4 125.9 125.9
MCN-fb  CRM 2925 123.0 123.2 123.1
JDA-fb CRM 215.75 125.1 126.2 126.1
TDA-fb CRM 191.5 124.7 124.1 124.4
BON-fb CRM 146.5 123.5 122.2 122.5
TID-fb CRM 76.0 124.1 124.2 124.4

June 28, 2000 DRAFT-1 Battelle Pacific Northwest Division
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Table 1.39: Percentage of exceeding the water quality waiver of daily highest 12-hour average of
TDG percent saturation of MASS1 time series output: high flow season (1997)
Location Project River Mile Operations  Spill Management  Spill-Cap

Days % Days % Days %

Spillway LWG  SRM 107.5 47 28.1 72 43.1 53 31.7
> 120 LGS SRM 70.1 60 35.9 89 53.3 59 35.3
LMN SRM41.6 64 38.3 66 39.5 72 43.1

IHR SRM 9.5 29 17.4 25 15.0 19 114

MCN CRM 2925 71 425 80 47.9 79 47.3

JDA CRM 215.75 57 34.1 44 26.3 98 58.7

TDA CRM 191.5 116 69.5 83 49.7 129 77.2

BON CRM 146.5 111 66.5 71 425 156 934

FMS LWG SRM 106.75 23 13.8 33 19.8 23 13.8
> 120 LGS SRM 69.5 51 305 74 44.3 45 26.9
LMN  SRM 40.75 53 31.7 52 31.1 51 305

IHR SRM 6.0 32 19.2 31 18.6 30 18.0

MCN CRM 290.5 68 40.7 70 41.9 69 41.3

JDA CRM 214.75 45 26.9 46 275 62 37.1

TDA CRM 189.0 66 39.5 47 28.1 74 443

BON CRM 140.5 68 40.7 61 36.5 77 46.1

Forebay LGS SRM 70.1 37 222 116 69.5 45 26.9
> 115 LMN SRM41.6 62 37.1 139 83.2 61 36.5
IHR SRM 9.5 63 37.7 108 64.7 62 37.1

MCN CRM 2925 67 40.1 69 41.3 67 40.1

JDA CRM 215.75 67 40.1 70 41.9 68 40.7

TDA CRM 191.5 68 40.7 97 58.1 83 49.7

BON CRM 146.5 83 49.7 66 395 115 68.9

TID CRM 76.0 105 62.9 69 413 123 73.7

June 28, 2000 DRAFT-1 Battelle Pacific Northwest Division
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Figure 1.87: Comparision of simulated TDG saturation cumulative frequency distributions for lo-

cations in the tidal reach during a high flow (1997) season.

Battelle Pacific Northwest Division DRAFT-1
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Figure 1.88: Comparision of simulated TDG saturation cumulative frequency distributions for lo-

cations in Bonneville pool during a high flow (1997) season.
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Figure 1.89: Comparision of simulated TDG saturation cumulative frequency distributions for lo-

cations in The Dalles pool during a high flow (1997) season.
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McNary Spillway CRM 292.50
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Figure 1.90: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in John Day pool during a high flow (1997) season.

June 28, 2000

DRAFT-1 Battelle Pacific Northwest Division



1. System-wide One-Dimensional Simulation Results 135

Ice Harbor Spillway SRM 9.5
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Figure 1.91: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in McNary pool during a high flow (1997) season.
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Lower Monumental Spillway SRM 41.6
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Figure 1.92: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in Ice Harbor pool during a high flow (1997) season.

June 28, 2000
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Little Goose Spillway SRM 70.1

0.0 , T 1.00
20.0 — 0.80
3 g
3 g
g 40.0 - -1 060 ©
] o
g N
E =
= 600 | o040 &
g 3
e O
80.0 - — 0.20
Fast-Track #1
Spill Cap ------
100.0 . ' L L L L L P 0.00
95.0 100.0 105.0 110.0 115.0 120.0 125.0 130.0 135.0 140.0 145.0
LGSW Fixed Monitor SRM 69.5
0.0 T T T 1.00
20.0 — 0.80
3 g
3 g
g 400 Ho060 T
| o
g N
E =
= 600 | o040 &
g 3
e O
80.0 — 0.20
100.0 - ' L L L L L L L 0.00
95.0 100.0 105.0 110.0 115.0 120.0 125.0 130.0 135.0 140.0 145.0
Lower Monumental Forebay SRM 41.6
0.0 T T T T T e T T 1.00
- 20.0 — 0.80
3 g
3 g
X 400 |- -060 §
N o
g P
E 2
= 600 |- 040 E
g g
> O
80.0 — 0.20
100.0 I L ] ] ] ] ] ] 0.00
95.0 100.0 105.0 110.0 1150 120.0 1250 130.0 135.0 140.0 145.0

TDG Saturation, percent

Figure 1.93: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in Lower Monumental pool during a high flow (1997) season.

Battelle Pacific Northwest Division DRAFT-1
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Lower Granite Spillway SRM 107.5
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Figure 1.94: Comparision of simulated TDG saturation cumulative frequency distributions for lo-
cations in Little Goose pool during a high flow (1997) season.

June 28, 2000
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