Columbia River Treaty 2014/2024 Review
Flood Risk Management



Effective Use and Called Upon

For Post 2024 Called Upon Operations

Tier 3 — Available Canadian
Called Upon Storage

Incidental Storage

Tier2 4 =~

Effective Use

Grand Coulee

Coordinated
Canadian Power Drafts

Tier 1 —

Local Flood Control

U.S. Authorized
System




lteration 1 Alternatives

Former .
. Current Naming Treaty
Alternative )
Convention Status
\ETES
) US-Current
RC-CC 1-CC Continues
CA-Current/on call
, US-Current/EU
450 TC 1A-TC Continues

CA-Called upon
, US-Current/EU
450 TT 1A-TT Terminates
CA-Called upon
US-Current (except
600 TC 1B-TC Continues GCL, DWR, BRN)/EU
CA-Called upon
US-Current (except
600 TT 1B-TT Terminates GCL, DWR, BRN)/EU

CA-Called upon



feet

1300

1290 -

1280 -

1270

1260 -

1250 -

1240 -

1230

Grand Coulee - Average Elevation - All Years

Reduced drawdown a ’
result of the modified SRD’s -
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug
= = =C(C 1 A-TC w1 A-TT 1 B-TC 1B-TT

Sep



feet

Libby - Average Elevation - All Years

2460
2450 - e
2440 \
~

2430 A
2420 A ;*-..‘\ April drawdown for the 1A

\ alternatives is a function of
2410 - the effectwe use

requirements
2400 -
2390 -
2380 -
2370 -
2350 T T T T T T T T T T
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

= = =CC | A-TC | A-TT 1 B-TC 1B-TT



cubic feet per second

60000

Columbia River at Arrow Dam - Average Outflow - All Years

70000 -

60000 -

50000 -

40000 -

30000 -

20000 +

10000 A

Treaty Terminates

¢ Assumes that Canada will attempt to keep Arrow
outflows relatively constant across the year

e Operation maximizes generation at Arrow

Current Conditions and Treaty Continues
Alternatives

¢ Driven by Treaty power requirements

Oct

Nov Dec Jan

i ¥ 1 A-TC

Feb

Mar Apr

| A-TT

May Jun

| B-TC

Jul

Aug

1B-TT

Sep



feet

1445

Arrow - Average Elevation - All Years

1440 1o~

1435 A

1430 -

1425 -

1420 -

1415 -

1410 -

1405
Oct

MNov

- - -CC

Aug

1B-TT

Sep



Effective Use and Called Upon
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Preliminary of Range of
Canadian Hydropower Revenue Losses Due to
Called Upon by Year*

1A-TC (4 years) 5-25

1A-TT (6 years) 4-34

*Dollar estimates reflect both energy and capacity

June 14, 2012 Prepared by the Sovereign Technical Team
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Columbia River at The Dalles Dam - Average Outflows - All Years
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Flood Peak Occurrences at The Dalles

Number of Years for 3-Day Average Spring Peak Flows,
Columbia River at The Dalles

mCC

Number of Years in Range

< 450 kcfs 450-500 kcfs 500-550 kcfs 550-600 kcfs > 600 kcfs
Flow Range

Prepared by the Sovereign Technical Team



Columbia River at The Dalles

Columbia River at The Dalles

3-Day Peak Flow (Apr. - Aug.} in CF5
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Columbia River at The Dalles

Change in 3-Day Peak Flow (Apr-Aug)
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Columbia River at The Dalles

Change in 3-Day Peak Flow (Apr-Aug)
Treaty Terminates
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Albeni Falls - Average Elevation - All Years
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cubic feet per second

Pend Orielle River at Albeni Falls Dam - Average Outflows - All Years
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Columbia River at Arrow Dam - Average Outflow - All Years
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cubic feet per second

Columbia River, Arrow plus Duncan - Average Outflows - All Years
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cubic feet per second

Columbia River at Bonneville Dam - Average Outflows - All Years
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cubic feet per second

Flathead River at Columbia Falls - Average Outflows - All Years
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cubic feet per second

Clearwater River at Dworshak Dam - Average Outflows - All Years
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cubic feet per second

Snake River at Hells Canyon Dam - Average Outflows - All Years
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Hungry Horse - Average Elevation - All Years
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cubic feet per second

Snake River at Lower Granite Dam - Average Outflows - All Years

120000

100000 -

80000 A

60000 -

40000 A

20000 {

Oct

Nov

- = -CC

Dec

Jan

Feb

Mar Apr

] A-TT

May Jun

1 B-TC

Jul

Aug

1B-TT

Sep



cubic feet per second

Columbia River at McNary Dam - Average Outflows - All Years
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cubic feet per second

Columbia River at Mica Dam - Average Outflow - All Years
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cubic feet per second

Columbia River at Priest Rapids Dam - Average Outflows - All Years
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cubic feet per second

Columbia River at The Dalles Dam - Average Outflows - All Years
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