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Source: GSI Water Solutions, City of Spokane, and Spokane Aquifer Joint Board (SAJB)GSI Water Solutions
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Source: GSI Water Solutions and City of Spokane

GSI Water Solutions

Parent Grid in the MODFLOW-USG Software

(Uniform 400-foot Grid Spacing)
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Parent Grid in the MODFLOW-USG Software

(Uniform 400-foot Grid Spacing)
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Source: GSI Water Solutions and City of Spokane
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Parent Grid: 400-foot spacing

Spokane River: 200-foot spacing

City wells: 50-foot spacing

GSI Water Solutions

Source: GSI Water Solutions and City of Spokane
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Water Agency Collaboration

GSI Water Solutions

Spokane Aquifer Joint Board

Local Water 

Purveyor Groups  

Leading 
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in Idaho and 

Washington

Other 

Entities

State Agencies

Idaho Department of Environmental Quality 

Idaho Department of Water Resources

Washington State Department of Health

Washington State Department of Ecology

Research Community 

U.S. Geological Survey

USDA Natural Resources Conservation Service

Idaho Water Resources Research Institute

University of California, Merced

Kootenai County Aquifer Protection BoardLocal 

Agencies
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How Does a Regional Aquifer Model Help 
with Water Supply Planning?

We can vary the 
natural hydrologic 
inputs affected by 
a changing climate

• Inflows in Spokane 
River (Post Falls)

• Inflows from 
tributary valleys

• Precipitation 
recharge
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Historical Streamflows

(Average 1950-2005)

Range of Projected 

Streamflows in 

2070s through 2090s 

from Climate Models

Spokane River Streamflows at Post Falls

Data Source:

The Climate Toolbox

https://climatetoolbox.org/

Source of Plot:

GSI Water Solutions and

City of Spokane

https://climatetoolbox.org/
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How Does a Regional Aquifer Model Help 
with Water Supply Planning?

We can change 
pumping demands

• Locations

• Volumes

• Monthly/seasonal 
variations

• Climate effects on 
demands
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Orange = 50-Year High End Demand

Blue  = 50-Year Medium Demand

Black = Current Demand

Data Sources:

HDR (2023)

City of Spokane (2023)

GSI Water Solutions (2024)

The Climate Toolbox
https://climatetoolbox.org/

Source of Plot:

GSI Water Solutions

https://climatetoolbox.org/
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Source: GSI Water Solutions
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Note: RCP = Representative Concentration Pathway for future greenhouse gas emissions
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Note: RCP = Representative Concentration Pathway for future greenhouse gas emissions
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GSI Water Solutions 13
Note: RCP = Representative Concentration Pathway for future greenhouse gas emissions



Case Study:
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Protection

Emergency 
Planning
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LEGEND

Red = Captured by City of Spokane Well Stations

Orange = Captured by Other Wells

Blue = Captured by Spokane River

Green = Remain in Aquifer

Yellowstone 

Petroleum 

Pipeline

Source: GSI Water Solutions

Forward Tracking from Regional Petroleum Pipeline 

50-Year Demand Scenario
Water Supply Scenario: Non-Emergency Operations
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Groundwater 
Quality 

Protection

Emergency 
Planning
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LEGEND

Red = Model Layer 1 (Uppermost Model Layer)

Orange = Model Layer 2

Blue = Below Model Layer 2 (model has 8 layers)

Source: GSI Water Solutions

Non-Emergency Operations (50-Year Demand) Parkwater Offline (50-Year Demand)
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Source: City of Spokane
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Source: GSI Water SolutionsGSI Water Solutions
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GSI Water Solutions
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GSI Water Solutions
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The Aquifer 
Is Like A 
Balloon
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Source: GSI Water Solutions, City of Spokane, and Spokane Aquifer Joint Board (SAJB)GSI Water Solutions
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Source: GSI Water Solutions, City of Spokane, and Spokane Aquifer Joint Board (SAJB)GSI Water Solutions
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THANK YOU!
John Porcello, LHG (WA)
Principal Groundwater Hydrologist and 
Water Resources Consultant
GSI Water Solutions, Inc.
971.200.8523
jporcello@gsiws.com 

Source: GSI Water Solutions, City of Spokane, and Spokane Aquifer Joint Board (SAJB)
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With Assistance from
Andy Lapostol, PG (CA)
Managing Hydrogeologist
GSI Water Solutions, Inc.
626.223.8228
alapostol@gsiws.com 
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