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Climate change impacts on 
water supply & availability
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What does this mean 
for water supplies? 



How about salmon recovery?



State of our 
Water 

Infrastructure



Snake River Dam Removal?



The General Eastern Washington 
Water Supply Situation
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Columbia River Instream Flows
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Walla Walla Instream Flow



2021 Columbia River Basin Long-Term 
Water Supply & Demand Forecast

• Every 5 years, the Washington State 
Department of Ecology’s Office of the 
Columbia River (OCR) is required to 
submit a long-term (20-year) water 
supply and demand forecast to the State 
Legislature

• Washington State University (WSU) was 
assigned to develop the forecast for 
water supply and out-of-stream demand

• The forecast  helps improve 
understanding of where additional 
water supply is most critically needed, 
now and in the future



Columbia River System



Trends from the Forecast



Key Finding: Timing of Water Supplies is shifting



2021 Long Term Water Supply 
and Demand Forecast

• The Forecast suggests that eastern Washington 
is vulnerable to: 
• Water supplies increasing earlier in the 

spring, and decreasing late in summer;
• More extremes in water supply from year 

to year; 
• Declining low flows, affecting important 

fish species; 
• Some watersheds with increases in out-of-

stream demands.

• This combination of lower supplies at critical 
times and locally increasing demands leads to 
increasing frequency of instream flow deficits 
and resulting curtailments. 



So how can we 
prepare for the future? 



OCR Background and History
• In 1991, Columbia River salmon and steelhead listed under the 

Endangered Species Act of 1973.
• In 1992 Ecology places moratorium on new water right 

appropriations from the Columbia River.
• In 1997, Ecology promulgates amendment to rules (WAC 173-563 

& 173-531A) to address existing instream flows adopted in the 
1980’s that do not adequately address flow issues associated with 
listed fish stocks in the Columbia basin.

• In 1997, Washington Legislature passed ESHB 1110, requiring 
consultation with respective water committees in the House and 
Senate before withdrawal of waters from the state for 
appropriation effectively ending the moratorium.

•  In 1997, Governor Locke initiates a “four corner” process to 
develop a salmon recovery plan.



OCR Background and History (cont’d)

• In 2001, Columbia Basin experiences its first drought since 
the 1980’s instream flow rule was established resulting in 
curtailment of “junior water right holders”

• In 2001, Governor Locke started the Columbia River Initiative 
that culminated in an MOU being signed in 2004.

• In 2004, the National Academy of Sciences cautioned the state 
about allowing new water withdrawals from the Columbia 
River during low flows. 

• In 2006, Governor Gregoire is instrumental in the Columbia 
River Water Resource Management Act passing (RCW 90.90) 
to implement many aspects of the CRI MOU. 

• In 2008 Ecology reorganizes the Columbia River Management 
Program and establishes the Office of Columbia River. 



Columbia River Partnership 

December 2004

 Columbia River Initiative  
Memorandum of Understanding

February 2006

 State’s Columbia River Water        
Resource Management Act 



Aggressively pursue water supply 
development for both instream and out-
of-stream uses. 

OCR’s Mission…. 



Columbia River Basin 
Water Management Act (2006)

• Significant investment in new storage and conservation
– Capital: authorization for bonds of up to $200 million 
– Operating: $2.1 million and 15 FTEs

• 2/3 of funds for study & construction of new storage & pump 
exchanges
– 1/3 of new storage for improving streamflows to benefit 

fish
– 2/3 of new storage for new out-of-stream uses

• 1/3 of funds for all other water supply projects 

Ecology was tasked with managing the funds & created the Office of Columbia River 
(OCR) to use these funds to develop new water supplies 



 Water provides “fuel” to our state’s 
economy.

 Increase demand for water to support 
economic activity, yet in many areas of the 
state supplies are limited.

 Efficient and effective water management is 
critical to supporting economic growth 
while protecting senior water rights and the 
environment.



Legislative Mandates
RCW 90.90.040

Develop water supplies for: 
• Alternatives to groundwater for 

the Odessa Subarea

• Pending water right applications

• Future water supplies for 
interruptible water right holders

• Future water supplies for 
municipal, domestic, industrial, 
and irrigation

• Instream Benefits







Making progress
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Investments to Date 
BIENNIUM OCR YBIP 

2006 – 2013 $ 96.5 million Funded out of OCR budget

2013 – 2015 $ 74.5 million $ 143.3 million
(includes TCF)

2015 – 2017 $ 19.0 million $ 30.0 million

2017 – 2019 $ 33.8 million $ 31.1 million

2019 - 2021 $ 40.0 million $ 40.0 million

2021 - 2023 $45.0 million $42.0 million

2023 -2025 $60.7 million $49.0 million

TOTAL $ 369.5 million $ 335.1 million



Water Supply 
Development Tools 

• Surface Storage 
• Structural & Operational Changes
• Pump Exchanges 
• Aquifer Storage and Recovery 
• Shallow Aquifer Recharge (aka Passive 

Rehydration)
• Water Right Acquisition & Leases
• Conservation/Piping/Lining 
• Water Banking



Columbia 
River 
Mainstem 
Storage



Lake Roosevelt Incremental 
Storage and Releases Program



LRISRP – M & I 

• Ecology has issued 50 permits totaling 
approx. 21,000 ac-ft of water. 

• Ecology has requested release of: 
–  22,000 ac-ft of M&I water
–  11,000 ac-ft of Instream flow water

• Future Permitting



LRISRP – Drought Relief 

• Ecology received 
USBR drought 
contingency funds in 
FY15 to complete a 
Statewide Drought 
Plan

• State Drought Plan 
filed with Congress in 
2020



Sullivan Lake Reoperation



Sullivan 
Lake 

Reoperation
• OCR agreement with Pend Oreille County PUD to 

convert former hydropower facility to water supply 
operation.

• Creates 14,000 acre-feet of additional supply in six 
(6) NE counties.
- 9,333 acre-feet for out-of-stream uses 

- 50% Agriculture/Irrigation 
- 50% M&I 

- 4,667 acre-feet for instream uses

• Cost of water = $60/ac-ft for 25 years



Switzler Reservoir - Preferred Storage 
Alternative from pre-Feasibility study



Water Storage Concept:
• Provide mitigation for new water rights

– 1:1 mitigation for Columbia River diversions
– Project provides new water rights; does not deliver water

• Pump from Columbia River when water is available 
(Winter/Spring)

• Pump into surface reservoirs (low elevation)

• Under new water rights, divert Columbia River water 
from same pool or anywhere downstream

• Discharge water from reservoir back to Columbia River 
to mitigate for diversion quantity

Switzler Reservoir Water 
Storage Project



PROJECT VICINITY

Operational Elements
Peak Storage Volume 

(acre-feet) 44,000

Maximum 
Instantaneous Filling 

Capacity (cfs)
200

Diversion Period

When 
Columbia 

River Water is 
Available

Maximum 
Instantaneous 

Draining Capacity (cfs)
280

Release/Supply 
Period

April 1 – 
October 30

Surface Water Source Columbia 
River

Constructed Elements
Embankment Dam

Pipeline Conveyance
Pump Station

Environmental Mitigation



Yakima River Basin Overview

•6,155 sq. miles w/464,000 irrigated 
acres

•5 reservoirs w/ 1M AF capacity, 
irrigation deliveries 2.3M AF

•$4.5 Billion agriculture economy
        



Declining water supply

• Surface water is over-
appropriated, ground water 
limited

• Droughts in 1992-1994, 2001, 
2005, 2015, and 2019

• Proratable irrigation districts 
reduced to as little as 37%of 
allotments

• Snowpack melting earlier, 
projected to decline with 
climate change

38



Yakima Basin Integrated Plan – 
7 Elements

Fish Passage

Structural 
Operational 

Changes

Surface 
Storage

Groundwater 
Storage

Habitat 
Restoration

Market-based 
Reallocation

Water 
Conservation



Yakima Basin 
Water supply reliability

 

• Conservation - System level conservation 70% 
of Initial Development Phase goal of 85,000 
acre-feet

• Kachess Drought Relief Pumping Plant - 
Existing Reservoir: Access up to 200,000 acre-
feet from inactive storage pool in dry years

• Springwood- New off-channel reservoir, 68,000 
to 20,000 acre-feet

• Bumping Dam & Reservoir Enlargement - 
Replace existing dam to add 165,000 acre-feet

• Wymer Dam and Reservoir – New off-channel 
reservoir, 163,000 acre-feet (On Hold)

• North Fork Cowiche Creek Reservoir - New off-
channel reservoir 30,000 to 35,000 acre-feet

• Groundwater Storage/Aquifer Replenishment

 

Kachess Drought 
Relief Pumping 

Plant

Bumping 
Enlargement

Springwood

Upper Yakima Aquifer Recharge

Wymer Dam

City of Yakima ASR

Yakama Nation 
Groundwater 

Replenishment
North Fork 

Cowiche Creek
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Cle Elum 
Pool Raise 

• Modify radial gates
• Shoreline protection
• Land acquisition



Kachess Drought Relief Pumping Plant
Floating Pumping Plant Option



Kachess Drought Relief Pumping Plant       
    

• Water Supply: Up to 
200,000 acre-feet in a 
drought year

• Drawdown: Up to 80 feet 

• Surface Area:
• Up to 20% less surface 

area than existing 
minimum pool



Icicle Creek Subbasin



Icicle Creek Water Resource 
Management Strategy



What does flow in Icicle Creek look like?









Moving Forward in WW 

• Bi-State Flow Study
• Evaluating water supply projects
• Primary focus on restoring flow in the 

Walla Walla River

• Strategic Project 
Implementation
– 23 Tier 1 strategies

• Water User 
Objectives

• Work with irrigators and other water 

users to identify opportunities 



WW – Columbia River 
    Pump Exchange 



WW – Warm Springs Reservoir



Aquifer Storage and Recovery

• Cities of ….
– White 

Salmon 
– Kennewick
– Yakima 
– Othello 
– West 

Richland
– Quincy
– Moses Lake 

• Source Water 
Supply

• Appropriate 
Geology to Hold 
Water 

• Water Quality 

• Economical 
Infrastructure

• Enabling Permitting 
Environment 

 



Next Steps

54

Improved Forecasting Integrate Modeling Retiming

Infrastructure Building Partnerships Multi-Use Solutions



Questions or Discussion ?
Melissa Downes 
Melissa.Downes@ecy.wa.gov
(509) 454-4259
(5

mailto:Melissa.Downes@ecy.wa.gov
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