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Handouts

• Handouts are based on and exercise with 
IWAC on mental models of water resource 
professionals. We appreciate your feedback 
and will provide results!

• What you know and value -> inform outreach 
and education



Institutional 
decision 
makers

Individual decision makers

Integrated Water Resource Management





Four States of Facilitating Systemic Change

From David Stroh

Stage 1

Stage 3

Stage 4

Stage 2

Where we are

What we want

Building 
foundation for 
change: 
Readiness

Facing current 
reality: 
Understanding and 
acceptance
1) Gather data
2) Systems analysis
3) Build support for 

analysis

Making explicit 
choice: 
Commitment

Bridging the gap: 
Focus, momentum,
Correction
1) Identify leverage 

points
2) Staying the course



Water Year 2015 
A prototype year for future climate?

Lightning Creek; tothewild.com

John Abatzoglou

Associate Professor of Climatology



Summary Presentation
Spokane River Low-Flow Trends

Historical and Present Causes

Prepared for

Spokane River Forum Conference

Prepared by 

John Porcello, LHG and Jake Gorski, EIT
GSI Water Solutions

March 23, 2016
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Strong Correlation

Weak Correlation

Trends in Seasonal Low Flows at the 
Spokane Gage Through 2007

(From Barber and others, 2011)



Prior Studies: Three Factors Controlling 
August Low Flows at the Spokane Gage
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Spokane 
Gage

Timing and Amount of 
Seasonal Rise in SVRP 

Groundwater 
Pumping

Discharge 
Rate from 
Post Falls 

Dam

Timing of Recharge Events in 
Reach Below Post Falls Dam

Gaining
Reaches

Gage and Dam 
at Post Falls



Idaho DWR Study
Summer Pumping Effects
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Source
SVRP Aquifer and the Spokane River Part 1 – How the System Works

Presentation by Ralston Hydrologic Services, April 14, 2015, Washington Hydrogeology Symposium (Tacoma, WA)

Using Response Functions Derived from the Bi-State Groundwater Model
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Washington Study: Spokane Aquifer Joint Board
Summer Pumping Effects



Idaho DWR and Washington SAJB Studies 
Summer Pumping Effects
(2014 Spokane River Forum)

1. Groundwater pumping does influence river flows

2. But it is not a 1-for-1 relationship

• Indoor Use: Essentially no effect (wastewater return flows)

• Outdoor Use: For each 1 cfs of extra summer pumping (mid-
June to early September), river flows decrease by 1/3 to 2/3 cfs

3. Agricultural irrigation with river water nearly 1-for-1
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Agricultural Irrigation Diversions from the 
Corbin Ditch, Upstream of Post Falls Dam

(1910-1965)

13

Source: Hortness, J.E. and J.J. Covert. 2005. 
Streamflow Trends in the Spokane River and Tributaries, 

Spokane Valley/Rathdrum Prairie, Idaho and Washington.
U.S. Geological Survey Investigations Report 2005-5005, 17 p.
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425 to 450 cfs

250 to 275 cfs
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Spokane River August Flows and Annual Coeur d’Alene Precipitation
Since Late 1800s



Groundwater Elevations Appear to be Rising 
Near Post Falls After the Early 1990s
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Source of Plot
Hydrogeology: Ground Water Pumping and River Flows, Part 1

Presentation by Ralston Hydrologic Services, Spokane River Forum, November 19, 2014

Hydrograph for Two Wells Near Post Falls, Idaho in T51N R5W



Groundwater Elevations in Rathdrum Prairie 
(2006-2015)
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Source

Kenneth Neely, Idaho Department of Water Resources, February 2016
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River Flow and Watershed Changes Since Late 1800s
Stream Flows, Precipitation, Lake Stage
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River Flow and Watershed Changes Since Late 1800s
Stream Flows, Precipitation, Lake Stage
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River Flow and Watershed Changes Since Late 1800s
Stream Flows, Precipitation, Lake Stage



Factors Controlling 
August Low Flows at the Spokane Gage
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Spokane 
Gage

Timing and Amount of 
Seasonal Rise in SVRP 

Groundwater 
Pumping

Discharge 
Rate from 
Post Falls 

Dam

Timing of Recharge Events in 
Reach Below Post Falls Dam

Inflow
from 

Contributing 
Watersheds

Gaining
Reaches

Gage and Dam 
at Post Falls
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GO ZAGS!
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1. Summer pumping for municipal uses does not cause 
an equal depletion in river flows

2. Urbanization of former irrigated agricultural lands has 
been beneficial to the river-aquifer system

3. Changing hydrology in the contributing watershed to 
Coeur d’Alene Lake is the dominant cause of continued 
declines in Spokane River seasonal low flows

Conclusions
SAJB 2014-2016 Studies
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Details Tomorrow Afternoon at 1:15 PM

Concurrent Session Moderated by
Mark Solomon, Idaho Water Resources Research Institute

Upstream, Downstream, and in the Middle: Integrating Water Quantity and Water Quality
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NOAA Forecast April-May-June



NOAA Forecast May-June-July



Integrated Water Resource 
Management

✔

✔?
✔

✔





Institutional 
decision 
makers

Individual decision makers

Integrated Water Resource Management



Institutional 
decision 
makers

Individual decision makers

Integrated Water Resource Management

? ?

Behavioral change that makes a difference



Four States of Facilitating Systemic Change

From David Stroh

Stage 1

Stage 3

Stage 4

Stage 2

Where we are

What we want

Building 
foundation for 
change: 
Readiness

Facing current 
reality: 
Understanding and 
acceptance
1) Gather data
2) Systems analysis
3) Build support for 

analysis

Making explicit 
choice: 
Commitment

Bridging the gap: 
Focus, momentum,
Correction
1) Identify leverage 

points
2) Staying the course
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Spokane 
Gage

Perched
Reach

Gaining
Reaches

Gage and 
Dam at 

Post Falls

Spokane River: gaining and losing reaches





Outdoor use

Reduced 50%?

Individual 
average use: 
~230 gallons/per 
day

Individual average 
use: ~150 gallons/per 
day



50% decrease in outdoor use 
does increase streamflow

What does this 
mean to you?



Individual 
average use: 
~230 gallons/per 
day

Individual average 
use: ~150 gallons/per 
day ??????
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Spokane 
Gage

Perched
Reach

Gaining
Reaches

Gage and 
Dam at 

Post Falls

Spokane River: gaining and losing reaches
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“We agree to collaborate”, 
now on to ….

Game of “What’s Next”



I form a 
partnership 
for growth 
but end up 

feeling 
betrayed

Growing 
capacity…

But nothing 
grows 

forever

I am concerned about

If we are 
limited 
why try

Limits to 
success

Success to 
the 

successful

But my growth 
leads to your 

decline

Tragedy of 
the 
commons

But my fix 
comes back 
to haunt me

Fixing 
problems

Accidental 
adversaries

Underinvestment

I have 
limited 

capacity and 
cant justify 

adding more

escalation

Shifting the 
burden

My fix is your 
nightmare

Eroding goals

While 
waiting for 

the fix, I 
become 
satisfied 
with less

Because I’m 
not getting 
at the real 

cause

Eroding goals 
undermine 
long term 

investment

Limited 
capacity

Fixes that 
backfire



I form a 
partnership for 

growth but 
end up feeling 

betrayed

Growing 
capacity…

But nothing 
grows forever

I am concerned about

If we are 
limited 
why try

Limits to 
success

Success to the 
successful

But my growth leads 
to your decline

Tragedy of 
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But my fix 
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haunt me

Fixing problems

Accidental 
adversaries

Underinvestment

I have limited 
capacity and 
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Escalation

Shifting the 
burden

My fix is your 
nightmare

Eroding goals

While 
waiting for 
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Four States of Facilitating Systemic Change

From David Stroh

Stage 1

Stage 3

Stage 4

Stage 2

Where we are

What we want

Building 
foundation for 
change: 
Readiness

Facing current 
reality: 
Understanding and 
acceptance
1) Gather data
2) Systems analysis
3) Build support for 

analysis

Making explicit 
choice: 
Commitment

Bridging the gap: 
Focus, momentum,
Correction
1) Identify leverage 

points
2) Staying the course



The drop’s story 
by Kayla Wakulich















































Watershed Integrated System 
Dynamics Modeling



Thank you!


