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Columbia River BasinWells Project Location
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Project Background

Wells Dam is a Hydrocombine
V The Wells Hydrocombine integrates the 

powerhouse, switchyard, spillway, adult fishways 

and juvenile fish bypass into one structure.

V Maximum generating capacity is 840 MW.

V 10 Kaplan Turbines (220,000 cfs)

V 11 Spillways (1,180,000 cfs/ 495,000 cfs)

V 5 Juvenile Fish Bypass Entrances (11,000 cfs)

V 2 Adult Fish Ladders (1,000 cfs)
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Washington State Standards
ÅTDG cannot exceed 110% at any point of measurement

Exemptions ïWells
ÅFlood flows in excess of 246,000 cfs at Wells (7Q10)

*7Q10 is defined as the highest average flow that occurs for seven consecutive days in a once-in-ten-year period.

Total Dissolved Gas Standards
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Wells TDG Waiver

ÅApplies during juvenile fish migration (April ïAugust).

ÅCannot exceed 125% for any 1-hour period.

ÅCannot exceed 120% in the tailrace as an average of the 

12 highest consecutive hourly readings in any one 24-hour 

period (12 C-High).

ÅCannot exceed 115% in the forebay of a downstream dam 

as measured by 12 C-High.

Total Dissolved Gas Standards
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Goal

ÅDetermine whether the Wells Project can meet the 

Washington State Water Quality standards for TDG.

Study Goal
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Study Tasks

Tasks 

Å Define the relationship between spill operations at Wells 

Dam and resultant downstream TDG.

Å Develop a numerical TDG model (unsteady 3-D two-phase 

CFD model) to predict TDG.

Å Calibrate and validate the model to real world TDG data.

Å Identify the best operating configuration to minimize TDG.

Å Evaluate compliance with TDG standards using the best 

operating configuration up to flood flows of 246 kcfs.

Å If needed, identify possible measures to improve 

operational and structural performance related to TDG.
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Å2003-2004 Mass Balance and 

Monitoring System Calibration 

Studies.

Å2005 Controlled Spill Study (N=5).

Å2006 Flood Flow Spill Test (N=56) 

and Flood Flow Computational Fluid 

Dynamics Data Collection.

Å2007 Controlled Spill Tests (N=2) 

and Powerhouse Hydraulic 

Performance Testing (N=10).

TDG Studies
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Å2008 Douglas PUD hired the 

University of Iowaôs IIHR-

HydroScience & Engineering to 

develop the first ever unsteady 3-D 

two-phase computational fluid 

dynamics tool for TDG.

Å 2009 Model used to test TDG 

compliance at Wells with flows up to 

and including 246 kcfs (7Q10).

TDG Studies
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TDG Study Results ïVOF Model



TDG Study Results ïVOF Model

13
VOF - Water surface elevation profiles.
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TDG Study Results ïRigid Lid Model


