ldaho Cloud Seeding and SNOWIE

Nov 2, 2021 B



Overview

A Why Idaho Power does Cloud Seeding

A What is Cloud Seeding/Where is it done.

A SNOWIE
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A Benefits

A Program expansion

A Project Costs



Communities We Serve

1 Hells Canyon 391,500 kW
2 Oxbow 190,000 kW
3 Brownlee 675,000 KW
4 Cascade 12,420 kW
5 Swan Falls 27,200 kW
6 C.J. Strike 82,800 kW
7 Bliss 75,000 kW
SNAKE RIVER 8 Lower Malad 13,500 kW
9 Upper Malad 8,300 kW
10 Lower Salmon 60,000 kW
Salmon Diesel @ 11 Upper Salmon 34,500 kw
12 Thousand Springs 6,800 kw
1@ Longid Guich 13 Clear Lake 2,500 kW
*Bog%v R 14 Shoshone Falls 13,900 kW
15 Twin Falls 52,900 kW
B o 16 Milner 59,448 kW
oTwin Falls 17 American Falls 92,340 kW
@ Jim Bridger

Hydro Gas Coal

@ North Valmy 0 0 6



Clean Energy

2020 Energy Mix

National Average

Natural Gas
11.9%

Hydroelectric Na;u;%}Gas Hyd?%}ecrric
41.7% : ‘
Nuclear
20%

\

24% Other Renewables

I, T 10%

| Rk 11.1%
Geothermal, >0la
Biomass & Other 4.1%
2.9%

Non-Hydro

Almost half of
|l daho Power 06s

energy comes
Data Source: .5. Energy Information Adminisraton from clean

Totals may not equal 100% due to ounding hydropower.



What Is Cloud Seeding??



How does a snowflake/raindrop

develop? (Cold Cloud)

Microscopic dust particle in a cloud.

®
Water molecules condense onto the surface of the particle,
and then onto each other in a hexagonal lattice formation.

The hexagonal plate grows into a prism.
Different facets grow at different rates,
depending on the conditions.

Branching instabilities causes arms to grow on the corners.
These grow faster than the rest of the crystal and become
more pronounced.

The snow crystal is then blown into a new set
of conditions which favour plate growth again.
The variablility of conditions experienced by
each crystal accounts for the complexity of
forms seen.



Cold Cloud Seeding Method \,

A Glaciogenic Seeding
i Conducted in clouds cold enough to promote growth of ice.

i Seeding Agents
A Silver lodide
A Dry Ice
A Liquid Propane (expands into gas form)



Winter Orographic Cloud Seedm\";..x__;;

A Cloud seedingrovides additional efficient ice nuclei that

function at warmer temperatures, allowing ice formation to
begin sooner

A This occurs at temperatures as warm as 2%, though more
effectively at 17°F or colder

A Natural ice nuclei become effective below %
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Image Courtesy of the Weather Modification International



Winter Orographic Cloud Seedm\";..x__;;

A Cloud seedingrovides additional efficient ice nuclei that

function at warmer temperatures, allowing ice formation to
begin sooner

A This occurs at temperatures as warm as 2%, though more
effectively at 17°F or colder

A Natural ice nuclei become effective below %
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First Ice, seeding

Image Courtesy of the Weather Modification International
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. Target area—Cold-season cloud-seading

. Target area—Warm-season cloud-seading

Cé‘ NAWMC

North American

Weather Modification Council
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Cloud Seeding
Programs



Burn Head

Temperature
Probe
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Remote Cloud
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Modified Aircraft

©@Weather Modification, Inc.




SNOWIE

Seeded &Natural OrographicWintertime clouds: theldaho Experlment

A NSF funded SNOWIE to study winter precipitation processes ($2.1M)
A Field campaign early 2017 (JaMar), focused on Payette Basin
A Goal:

i further understand natural and dynamic winter precipitation processes.
i determine physical processes by which cloud seeding effects winter precipitation.
A Field Effort:
i Over 75 additional mstruments (research arrcraft ground based instruments)
i nm_ tLOa> MM aOASyGAada 2LINIGAYy3 AyadNuzys
Results will directly benefit weather modeling over complex terrain

Collaborative effort between:
i National Center for Atmospheric Research (NCAR)
i University of Wyoming
i University of Colorado, Boulder
I
T

To T

University of lllinois
Idaho Power Company

A Additional Efforts
i BSWU silver sampling
i Research seeding aircraft
i lce nuclei counter
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Terrain Height (m)
Agl Number Path (m-2)
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NCAR airborne seeding simulation



IOP

Intensive ObservationPeriod
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