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Brief Review of History
Dams and Smelters Grow Together

Small Number of Large Coal Plants Added to Mix

Capacity and Energy Surplus – Excess Sold to California as Available

Reliability Maintained Because: 
• Smelters were significant, curtailable, load 
• Large portion of sales to CA were as-available
• Region was over-supplied from a capacity perspective and managed 

uncertain energy production via smelters and exports.

Two periods of scarcity:
• Perception of scarcity in 1970’s leads to 1980 NW Power Act and WPPS.
• Extremely low water year in 2001 contributes to Western Electricity Crisis. 

Results in the loss of almost all smelter load.
• Otherwise the region has been flush.
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What Has Changed?

Thermal retirements throughout WECC

Renewable additions throughout WECC

Limitations on the hydro system
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Key Questions
Quantify Lost Production Due to Spill Rules or LSRD Removal
• Rely on historic hourly outflow and spill data for relevant dams.
• LSRD Removal is Easy: all MWh and MW go away.
• Spill: Requires “diverting” available water from turbine to spillway. 

Constrained by minimum operating flows and TDG limits. Received input 
from BPA for these variables.

Characterize Current State of WECC and PNW Markets
• Historic electricity and natural gas prices.
• Forward electricity and natural gas prices.
• Strong evidence of increased scarcity.

Understand:
• Where will replacement energy come from?
• During times of scarcity, what could happen if we lose access to certain 

hydro resources due to spill or dam removal.
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Lost Average Energy Due to Proposed Spill Rules
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Lost Max MW Due to Spill Rules
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Lost Avg Energy and Capacity – Dam Removal
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Energy, Capacity, and Carbon Impacts of Lost Hydro
-- Before Clean Replacement Occurs --
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Reliability Concerns

9

• Scarcity events are increasing.

• Natural gas pipeline infrastructure has 
experienced challenges throughout the WECC.

• Imports are key to meeting reliability. No 
contractual guarantees. Wildfire risk.

• Evolving grid – thermal replaced by renewable 
plus storage – not clear what reliability 
challenges will face the region.



Scarcity Events at the Mid Columbia Are Rising
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• Rare through 2017
• Common in 2021. Both average price and max price going up.



Mid Columbia Forward Price Has Been Going Up 
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Natural Gas Prices in West are Prone to Spikes
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Market/Reliability Analysis
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Where is the lost hydro production going to 
come from during scarcity events?



Location of Hydro and Transmission
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WECC Gas Pipeline Infrastructure
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WECC Gas Pipeline Infrastructure

16



OR and WA Gas Pipeline Infrastructure
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PNW = Oregon + Washington
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• Measure: Nuke + Coal + Gas + Wind + Hydro + Load within study area.
• Measure: Imports and Exports



OR and WA Thermal Fleet
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PNW 60 Dam Fleet
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PNW Imports and Exports
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Feb 2019 Scarcity Event
OR and WA Load (PNW)
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Feb 2019 Scarcity Event
OR and WA Nuke and Coal
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Feb 2019 Scarcity Event
OR and WA Natural Gas
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Feb 2019 Sumas Pipeline Constraints Reduce Gas 
Available for Electricity Generation
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Performance of BPA Wind During Winter Cold Spikes
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Feb 2019 Scarcity Event
Hydro System Ramps Up
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Feb 2019 Scarcity Event
Imports Ramp Up
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Feb 2019 Scarcity Event
Imports Ramp Up – East Side
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East Side Imports - History
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Spill and Dam Removal Lost Hydro During Feb 2019
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Feb 2019 Punchline
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High Level Cost Savings Estimate for CAISO Load
Cost = (Hourly LMP Impact) x (Hourly Regional Load)
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High Level Cost Savings Estimate for CAISO Load
Cost = (Hourly LMP Impact) x (Hourly Regional Load)
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Unsolicited Quote from Energy GPS Staff Who Did Not 
Work on this Project
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“Oh, and BTW, the west is teetering on a true blow up 
if the Pacific Northwest has a normal water year and 

heaven forbid a low one like 2021.”

2021 Flows at The Dalles

2001 Flows at The Dalles
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