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Sl RESEARCH QUESTIONS

o Major Cities .I

How is the FEW system structured as a Social-Ecological-
S i Fier Technological System (SETS) at the watershed scale?

Major Roads
shington

What are the baseline interactions between food production,
waste streams, energy recapture, and water use?

State Boundary

| USRB Boundary

Elevation

10,000 ft.

¢ e 2. What existing waste recovery and reuse approaches are

015 30 60 80 120
[ = = s

| readily available?

How can they be configured in an integrated system to
recapture different waste streams for optimizing a FEW S?

3. How can interactions of waste streams, technologies, and
stakeholder behaviors be modified to increase FEWS resilience
under scenarios of changing climate, adoption of resource
recovery technologies, demographic, and economic
development?

Magic Valley Upper Snake

/3 River Basin (USRB)




SYSTEM OF SYSTEMS

Basin (USRB)

, Nevadag,

* Magic Valley, ID (8 counties)

® designated wilderness,

® irrigated cropland,

® dairy farms,
food processing plants,
aquaculture facilities, and
several small cities.

® Competition for water resources

® Water governance

® /Primary industries have waste

® How can these be repurposed?

»
Hailey

Agriculture System:

9 FEW SYSTEM OF SYSTEMS

Dairy Farming Agriculture System:

(o} Major Cities
~  Major Roads

——— Snake River

| | USRB Boundary
| | Magic Valley

e 10,000 1.
P— j 800 ft.
- Food
- Energy
- Water
- Waste

Aquacul{
Rainbow|Trout,
Tilapia

L
"-—'-.--_

re System:

o
Twin Falls

[ A ANl
Food Processors:

Dairy Processors (cheese, yoghurt),

Fish Processors

Potatoes,
Forage Grasses

%

‘é‘

——— &
Hyd\b\oglcal System
Hydroe ctricity,
Irrigation :iter
o

=~

\

T




&EARCH FOCUS ' N | FE‘P;:S;E%!;% Map

Idaho

- WS SfrU queline Clnd s S Magic Valley
OfSpO‘l‘ mdad L 0 Major Roads

Snake River
| USRB Diversion Rate Intensity
/ & *(Identification of solutions & / \ 14,000 s

S coupled systems of solutions

* System Interactions

Soil & Water Assessment Tool (SWAT)

Agent-Based Model (ABM) '
Computable General Equilibrium |

(CGE)

/

* Future Scenarios
* Coupled models
e Stakeholder focus groups
* Indicators
* Visualization tools

A\
)| Diversion data from Idaho Dept of Water
: Resources. Includes every POD in the USRB

]




ofe fibn):

* 533% increa Nl o Incr s'éhhd’rionqll)')

* 633% increase in cheese production in Idaho (147% increase nationally)

® Where is the ~500% increase in manure going?




-'cc’ring

® |nteracti

® Opportunity to influence future policy

( ®* Opportunity to engage in research activities
&)




of Agriculture,

‘Natural Resources

® November 2017—Continuve
building the SAG, & First
O Scenarios Workshop

e
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® Commodity Farme

® GAPS: Large Dairy Farms; Large Aquaculture Producers; State /Federal
&)
Regulators
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® Scenarios Development—Likely, Desired, and Undesired Futures
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nology

Efficiency
Low Medium High

Ditch Canal Pipe
Conveyances Losses: Percolation & Losses: Evaporation Losses: None
Evaporation

Process

Losses: 55%
L, OA PET

Evap conveynce S , 1 d @)

LPerc a Aconveynce Perc

et

Application Sprinkler Drip/Direct
Losses: — : STy < .\:‘--J e PR
Leyo, O DU A, PET TN N\ ,

Lo, O DU A, Perc

Lrunoﬁ a D U Airr

Module developed from Jagermeyr et al (2015).
DU: fraction of soil surface above field capacity when irrigated

Woater losses from evaporation, percolation, and surface runoff.

Losses from conveyances: Conveyance surface area, and processes
relevant to each technology.

Losses during application: Irrigated area and degree of soil
saturation caused by each technology.

Technology parameterizations are constant.

Proportions of each technology vary spatially.




Proposed conceptual model of FEWS dynamics for USRB: water management

—————————————————————————————————————————————————————————————————————————————————————————

- Social system (w/ sample decision making)

e Agent’s profile and attributes
e Current farming practices (incl.
behavioral routines)

Hydro-ecological system

Nutrient loads

Crop

Livestock Feed crops Nutrient

Decision/ Agri-/aqua-culture

production
(food &
feed crops)

A\ 4

Aquaculture
(food)

production
(food)

loads
-~ water reuse

//"

manure

- water reuse

water reuse

choices use

Feed or
Food
crops?

Irrigation
type?

Industrial use

Water availability (i.e., water-

balance model)

Domestic/ |
residential use

External drivers:

Demographic
changes /
migration

Markets (e.g.,
prices, imported
feed demands)

¢ ¢

’ Decisions

Linkages/feedback:

- Sub-models > Water
Policies (e.g. Climate _ ., Other
Swanfall variability :] Drivers resources
agreement) (e.g., drought) <:> External

feedback
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Considered Futures
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Distant Past Near Past

Present

enarios and Alternative Futures

Future A If Future C,

Future B Future X

Future C Future Y

Future D Future Z

Future n Future n'

Surprise Free sf (Suprise Free sf")
Near Futures Distant Futures

Modified from Shearer 2005



r ment

* Stakeholde esearchers on FEW

questions, and want more than the “shake and steak” model of stakeholder

engagement.
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Moon National

Monument

o

. & Preserve
Richfield Publicly available
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5 L o Ballard Family Aberdee information on dairy farm
@ * Dairy & Cheese locations is very, very poor in
5 Idaho (and not that great in
Southfield DairyOL“ 6 Tlencan b US in general)
Buhl o Si-Ellen Dairy  Rupert oo
5 o Rockland Idaho Power, through
~ oKimberly e .,
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May Place customer database.
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