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Background
• 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



2016 Forecast: Wealth of Other 
Results, Tools, and Ongoing Work
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2016 Forecast: Summary of Water 
Demand Results

Water Use or Need
Estimated Volume (AF) 

(average of climate scenarios)
Projected changes in Eastern WA Agricultural Demand by 2035 -332,837 to -250,027
Projected changes in Agricultural Demand by 2035 with 10% 
Double Cropping -272,837 to -130,027
Projected changes in Agricultural Demand by 2035 with 10% 
Double Cropping and Planned Water Supply Projects 27,163 to 169,973
Projected changes in Eastern WA Municipal and Domestic Demand 
(including municipally-supplied commercial) by 2035

80,000

Projected changes in CRB Hydropower Demand by 2035 35,000 to 75,000
Water Use or Need to be Met with Surface Supplies
Unmet Columbia River Instream Flows in 2001 at McNary Dam 13,400,000
Unmet Tributary Instream Flows (historical droughts) 659,918
Unmet Columbia River Interruptibles (historical droughts) 40,000 to 310,000
Yakima Basin Water Supply 
(pro-ratables, municipal/ domestic and fish)
(from 2011 Yakima Report) 450,000
Alternate Supply for Odessa (from 2010 Odessa Report) 155,000
Declining Groundwater Supplies (other than in the Odessa 
Subarea) 750,000

Presenter
Presentation Notes
Additional agricultural demands were modeled assuming the land base for irrigated agriculture remains constant, and climate change is moderate (RCP 4.5 scenario). Projected changes in irrigation demand were estimated as a decrease of 272,100 ac-ft, with a confidence interval of ±29,200 ac-ft. The confidence interval reflects that, though we cannot be sure the projected change is exactly -272,100 ac-ft, we are 90% certain that the value will lie between -301,300 (-272,100 minus 29,200) and -242,200 (-292,100 plus 29,200). These decreases in demand were due to the combined impacts of climate change (wetter in the early growing season) and crop mix (projected shift to crops that use less water).  Hydropower projections are based on an average need of 2,200 to 4,800 MW by 2035. This demand is historically expressed as a nonconsumptive water use. Net power generation and water right data for Grand Coulee, Rocky Reach, Rock Island and Lake Chelan were averaged to develop an approximate power-to-water conversion factor of approximately 16 ac-ft/MW.   Because this projection is based on existing dams as opposed to new projects, and because these average numbers do not account for peak power needs, actual demand may be higher.  Alternatively, if this demand is met via conservation, efficiency improvements, or non-hydro sources, the demand projections could be lower. Unmet Columbia River instream flows are the calculated deficit between instream flows specified in Washington Administrative Code (WAC) and actual flows at McNary Dam in 2001 under drought conditions. 2001 is the only year when Columbia River flows were not met and interruptible water users were curtailed.  Unmet tributary instream flows are the combined deficits between current instream flows specified in WAC and actual flows for the driest year on record at the following locations: Walla Walla River at East Detour Road, Wenatchee River at Monitor, Entiat River near Entiat, Methow River near Pateros, Okanogan River at Malott, Little Spokane River at Dartford, Spokane River at Spokane, Colville River at Kettle Falls. All deficits are for drought year 2001, with the exception of the Little Spokane and Colville Rivers, where the greatest unmet flows were in 1992, and the Walla Walla River, where data collection started in 2007. Data on the 2015 drought year are being evaluated, to determine whether 2015 should be used to adjust this estimate for the final report.  Multiple water projects  planned in the Yakima River Basin, as part of the Yakima Integrated Water Resource Management Plan, are expected to lead to decreases in the estimated volume needed by the 2021 Forecast. Examples include: Yakima Aquifer Storage and Recovery (ASR), Cle Elum Reservoir, and the Kachess Drought Relief Pumping Plant.  Reports of Examination state that 164,000 ac-ft are needed to serve 70,000 acres. The East Columbia Basin Irrigation District is currently serving 3,000 acres of groudwater replacement via the Columbia Basin Project. Assuming these acres are served with an average 3 ac-ft/ac, the volume still needed was estimated. Two additional sources are expected to contribute to this alternate supply, the Odessa Subarea Special Study and the Lake Roosevelt Incremental Storage Releases Program. As the contributions of these two additional sources were not quantified at the time of this report, the volume estimated here should be considered a conservative estimate. This estimated need was calculated on the following basis: approximately 230,000 acres of irrigated under water rights within areas affected by unreliable and/or declining groundwater supplies, an assumed average irrigation rate of 3 ac-ft/ac, and an approximate affected population of 200,000 with an average use of 200 gpcd. This estimate does not include the Odessa Subarea.  Significant uncertainty exists in this estimate related to the geographic extent of the affected areas and other factors.  



Timeline of Water Supply/Demand 
Forecasts

• State Caucus: to collect data and discuss 
improvements for 2021 Forecast

• July 31, 2017 (completed)
• February, 2018 (target)
• Summer, 2018 (target)
• Winter, 2019 (target)

2016 Forecast 
Project

2021 Forecast 
Project

State Caucus 
Events

2016 20212017 2018 2019 202020152014



Meeting Objectives

• Discuss Recommendations from July 31, 2017 
State Caucus

• filling data gaps

• prioritizing model refinement

• policy considerations

• Seek PAG endorsement for specific action items
• Follow-up on PAG endorsements with the State 

Caucus in February.



Action Items for PAG
Support

1. Should WSU model irrigation demand beyond current supply 
constraints?

2. Should WSU include curtailment modeling between junior and 
senior water right holders?

3. Should WSU increase detail on municipal demand from annual to 
monthly to improve forecasting?

4. Should OCR / Ecology encourage/require groundwater level 
monitoring to help with decisions on declining groundwater?

5. Should OCR coordinate with WDFW and fisheries co-managers to 
increase metrics used for estimating instream flow needs?

6. Should supply and demand forecasting be expanded statewide?
7. Should Ecology gather more information on user-pay program?



Action Item #1: Irrigation Expansion

• Irrigation Demand Expansion
• Past forecasts have only considered irrigation 

expansion for OCR planned developments.

• OCR budget and projects may be self-limiting relative 
to actual demand for agricultural irrigation.

• An economic analysis of the value of new irrigated 
acreage could help gage the benefits of further water 
supply investments.



Action Item #1: Irrigation Expansion

• PAG Request
• Should WSU develop an Economic Analysis scoping 

document for the 2021 Forecast?



Action Item #2: Curtailment

• Current module shows competition between 
adopted instream flows and interruptible water 
users

• Need similar curtailment module for competition 
between junior and senior water right holders.



Action Item #2: Curtailment

• PAG Request
• Should WSU develop a curtailment scoping document 

and coordinate with Ecology to populate it?

• Curtailment information can be tracked at first in excel 
followed by potential integration into WRTS.  



Action Item #3: Municipal Data

• Current forecast only provides annual demand 
data

• Monthly data (by water system size, location, etc.) 
could improve forecasting with nominal effort.

• Coordination opportunities with DOH exist 
relative to water system planning.



Action Item #3: Municipal Data

• PAG Request
• Should WSU develop a municipal scoping document to 

outline an approach for the 2021 Forecast?



Action Item #4: GW Level Monitoring

• The 2016 Forecast assumed groundwater 
supplies did not limit demand.

• The 2016 Forecast provided an audit of 10 
areas where groundwater levels may limit 
demand in the future.  

• State agencies with water resiliency mandates 
could encourage/require groundwater level 
monitoring to help Ecology with decisions on 
declining groundwater.



Action Item #4: GW Level Monitoring

• PAG Request
• Should Ecology to send letters requesting monitoring 

and data sharing to state agencies like DOH and DNR to 
improve information for the 2021 Forecast?

• Should this request be extended to counties who may 
be addressing groundwater supplies in response to 
Hirst?



Action Item #5: Instream Demand

• Current forecast creates instream demand by 
comparing adopted instream flow levels to 
average and drought water year supplies.

• Other metrics or methodologies could be used to 
estimate instream flow demand.



Action Item #5: Instream Demand

• PAG Request
• Should WSU and OCR collaborate with WDFW and 

fisheries co-managers on whether the current 
methodology is adequate to describe instream flow 
demand?



Action Item #6: Statewide Forecast

• Request statewide forecasting
• State would benefit by statewide forecast.

• Integrate east and west side planning efforts.

• Parity with other states as water supplies continue to 
tighten.

• Partnership between Ecology/OCR would be required.



Action Item #6: Statewide Forecast

• PAG Request
• Should Ecology request authorization from Governor’s 

office to scope this effort?



Action Item #7: User-Pay Program

• The 2016 Forecast surveyed participants in past 
user-pay programs.

• Ecology could implement data collection in 
current user-pay programs like cost-
reimbursement permitting to better assess future 
demand and water supply price-points.



Action Item #7: User-Pay Program

• PAG Request
• Should WSU outline a scoping document on how 

Ecology processes could be modified to gather data on 
ongoing user-pay programs?
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