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Tacoma Water's 
Water Yield, Supply and 
Demand Model for Analyzing 
Reliability of the Water 
Supply System



 City of Tacoma – incorporated in 1875
 Tacoma Water – incorporated in 1893
 Serves City of Tacoma and communities in 

Pierce and King County
 Retail service to 330,000 people
 Wholesale service to ~200,000 connections
 Tacoma service area typical demands:
o 44 mgd winter demand
o 90 mgd peak summer demand

Setting

Source: Tacoma Public Utilities



 Sources: Green River, groundwater
 First Diversion Water Right
o 1906 priority date, 113 cfs
o Run-of-River right
o Initial service via Pipeline #1

 Second Diversion Water Right
o 1933 priority date, permitted in 1986
o 100 cfs
o Storable in Eagle Gorge Reservoir
o Second Supply Project Partners fund costs of 

operations in exchange for share of water 
produced

 TW manages upper Green River Watershed
 Stakeholders manage and coordinate lower 

Green River ecosystem flows

Water Supply



 Owned-Operator: USACE
 Authorized purposes: flood management, 

water supply
 Supply Stakeholders:
o USACE – Conservation for Palmer minimum 

flows
o Natural resource agencies – Auburn minimum 

flows, fall freshet, and adaptive management
o Second Supply Partners – Municipal water 

supply
o Tacoma Water – Auburn minimum flows

Howard A. Hanson Dam 
and Eagle Gorge 
Reservoir

Source: Tacoma Public Utilities

 Completed in 1961/1962



Typical Storage Fill and Use



 Developed for the Integrated Resources Plan
 Established a Resource Adequacy Standard (RAS)
 Evaluated future population growth, conservation, and climate change
 Examined future projects to address conditions to improve RAS performance

Water Yield Supply and Demand Model (WYSDM)



 Historical
o Reconstructed from 1915 to 2017 (103 years)
o Water budgets, regression analysis

 Synthetic
o ARMA seasonal hydrology

 Future Climate
o Leveraged King County Green River flooding 

study (2010) and USACE Howard Hanson 
Dam Climate Adaptation Study (2014)

Hydrologic Data



Climate Change 
Hydrology



 Partner and Wholesale demands –
historical use with scaling; some future 
projections

 Tacoma Retail demands
o TW Regression Model
o Parameters:

• Temperature
• Weighted-Precipitation
• Day of week
• Weekends/holidays

o Population and Conservation projections
 Demand Curtailment
o Voluntary and Mandatory levels

Water Demands



 North Fork wells – water quality blending
 City well fields – supplemental supply
 Operational Modes:
o Automatic
o Manually specified

Well Use



 Flow, climate, and demand data
 Dam operations
 Storage accounts and water rights
 Account transfers
 Section 1135 operations
 Other supplies
 Future supply projects

Scenarios and 
Infrastructure



 Examined combination of population 
growth, conservation adoption, and future 
climate change

 RAS goals:
o No demand delivery failures
o Meet maximum four-consecutive days demand
o Mandatory curtailment frequency: once in 25-

years
o Voluntary curtailment frequency and 

groundwater use reported but not part of RAS

IRP Results – Existing 
System



 Future Projects:
o OASIS – regional aquifer storage and recovery
o Future AWSP phases – fish passage at dam 

(Phase I) and use additional reservoir storage 
(Phase II)

o Fully develop groundwater well fields
o Conceptual demand “peak shaving”

IRP Results – Future 
Projects



Graphical User Interface
 Purpose: 
o Assist experienced modelers with scenario modeling and analysis
o Expose other staff to capabilities of WYSDM

 Automates scenario management: input, model run, and display of results



Example of Scenario Parameters



Spreadsheet Template Output



Charts



Probability Charts
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