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Overview 

• What is cloud seeding & how is it done 

• Idaho Power’s history with cloud seeding 

• Idaho Power’s cloud seeding projects 

• Benefit estimates 

• Program expansion 

 



What is cloud seeding? 

• Cloud seeding depends upon an abundance of supercooled 

liquid water (SLW) 

• Cloud seeding provides additional efficient ice nuclei 
– Works at warmer temperatures, allowing ice formation sooner 

• The term cloud seeding has been used to describe:  
– Fog suppression (airports) 

– Hail suppression (reduce crop and property damage) 

– Rainfall enhancement (water supply augmentation) 

– Snowpack enhancement (snowpack augmentation) 

• Our focus is snowpack enhancement  
– In particular – Idaho Power does winter orographic cloud seeding 



Winter Orographic 

Cloud Seeding 

• Cloud seeding provides storms additional efficient ice nuclei that 

function at warmer temperatures, allowing ice formation to begin sooner 

• This occurs at temperatures as warm as 23°F, though more effectively at 

17°F or colder   

• Natural ice nuclei become effective below 5°F 
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Idaho Power’s History 

with Cloud Seeding 
 

• 1993 - Began investigating cloud seeding (shareholder question) 
 

• 2003 - Payette project operational (7 generators, aircraft, assessment) 
 

• 2008 - ESPA CAMP 5-year pilot project - Collaborated with HC RC&D 
and E Idaho Counties to enhance their program and expand cloud seeding 
in the upper Snake 
 

• 2010 - Started working with WW RC&D to evaluate cloud seeding 
opportunities in western Wyoming (primarily above Palisades) 
 

• 2011 - Started working with NCAR to develop WRF model to guide and 
evaluate CS operations and project expansion 

 

• 2013 – (36 Generators, 1 aircraft) - At the request of Big Wood Canal 
Company contracted to target Wood River basin (using Payette aircraft 
only) 

 

 



Idaho Power’s History 

with Cloud Seeding 
 

• 2014 - Expansion (44 generators, 2 aircraft) 

– ESPA CAMP Upper Snake 5-year pilot project complete   
– IWRB provides grant funding for equipment associated with expansion 

– Continued expansion in Salt and Wyoming Ranges 

– Boise and Wood Basin’s – collaboration for remote generators and 
aircraft seeding 

 

• 2015 - Expansion (53 generators, 3 aircraft) 

– Continued Collaboration 

– Additional remote generators in Central Mountains and Upper Snake 

– Third aircraft based in Pocatello (1-year pilot project with State) 

– Additional meteorological equipment 



Current Program 
Payette, Boise, Wood & Upper Snake 
• Payette 

– 17 Remote Gen’s 

– Aircraft 

– Radiometer 

– Weather Balloon 

– Weather Tower 

– 8 hi-res precip 

gauges 

• Boise and Wood 
– 11 Remote Gen’s 

– Aircraft 

– Radiometer 

– Weather Balloon 

– 2 hi-res precip 

gauges 

• Upper Snake 
– 25 Remote Gen’s 

– 25 Manual Gen’s 

– Aircraft 

– 2 Radiometers 

– 2 Weather Balloons 

– Weather Tower 

– 2 hi-res precip gauge 



2016 Operations to Date 
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Benefit Estimates 

Multiple approaches used to assess benefits: 

 

1. Target-Control 

2. Hydrologic modeling using IPC’s River Forecast System 

3. Weather Research and Forecast (WRF) Modeling 



Target – Control 
Payette 

2003 – 2015 

AVERAGE INCREASE 

13.0% 



Target-Control 2016 
*Preliminary 

Payette River 

Basin SWE*

Boise River Basin 

SWE*

Wood River 

Basin SWE*

North Upper 

Snake Precip#

North Upper 

Snake SWE#

East Upper Snake 

SWE#

March 1 16.0% 16.2% 14.2% 6.6% 8.5% 9.2%

March 15 14.1% 12.2% 13.0%

April 1 11.4% 9.2% 5.1% 4.3% 4.0% 5.4%

April 15 11.5% 9.4% 5.4%

Percent Change in Basin Based Upon Target Control Analysis



Benefits at Build-out 

Payette – 271 KAF 

Boise – 215 KAF 

Wood –  118 KAF 

Upper Snake – 456 KAF 

Abv Palisades – 284 KAF 

Remainder – 172 KAF 

 



Upper Snake Benefits – 
WRF CS Simulation 

WRF model simulation 

• With and Without 

cloud seeding 

• Accumulate SWE  

• 2014 SWE increase 

 - 160 KAF 

 - 19 generators, no aircraft 



WRF CS Simulation 
Payette 

 



2016 WRF CS Benefits 



Potential Future Program 
Payette, Boise, Wood & Upper Snake 

 

• Payette 
– 17 Remote Gens 

– Aircraft 

– Radiometer 

– Weather Balloon 

– Weather Tower 

– 7 hi-res precip gauges 

• Boise and Wood 
– 20 - 26 Remote Gen’s 

– Aircraft 

– Radiometer 

– Weather Balloon 

– 4 hi-res precip gauges 

• Upper Snake 
– 30 - 40 Remote Gens 

– 25 Manual Gens 

– Aircraft 

– 2 Radiometers 

– 2 Weather Balloons 

– Weather Tower 

– 2 to 5 hi-res precip 

gauges  

 

 



Recent Development…  

SNOWIE 
 Seeded & Natural Orographic Wintertime clouds: the Idaho Experiment 

• NSF funded SNOWIE to study winter precipitation processes ($2.1M) 

• Field campaign early 2017  

• Goal:  

– further understand natural and dynamic winter precipitation processes.  

– determine physical processes by which cloud seeding effects magnitude and 

distribution of winter precipitation. 

• Results will directly benefit weather modeling over complex terrain 

• Collaborative effort between: 

– National Center for Atmospheric Research (NCAR) 

– University of Wyoming 

– University of Colorado, Boulder 

– University of Illinois 

– Idaho Power Company 



Questions? 



Downwind Effects 

• Research on the subject has shown there are neutral or 

positive effects (more precipitation) from a well run program 

• A poorly run program has the potential to reduce 

precipitation 

• To put quantities into context… 

– Nature will condense about 20% of the water vapor as moist air rises 

over a mountain barrier (the remaining 80% remains uncondensed). 

– Winter storms are typically about 30% efficient, meaning 30% of the 

20%, or 6% of the total, reaches the ground. 

– If cloud seeding increases precipitation 15%, that amounts to 15% of 

the 6%, or 0.9% of the total water vapor is the additional amount 

cloud seeding pulls from the atmosphere. 

 

 



Silver Toxicity 

• The WMA has issued a statement on toxicity of silver originating from cloud 

seeding… http://www.weathermodification.org/images/AGI_toxicity.pdf 

– “The published scientific literature clearly shows no environmentally harmful effects arising from 

cloud seeding with silver iodide aerosols have been observed; nor would they be expected to occur. 

Based on this work, the WMA finds that silver iodide is environmentally safe as it is currently being 

dispensed during cloud seeding programs.” 

• Australia’s Natural Resource Commission’s review of Snow Hydro’s analysis of 

their seeded watershed resulted in no evidence of adverse environmental impact.  
http://www.nrc.nsw.gov.au/cloud-seeding 

– “Our review of Snowy Hydro’s analysis of data from its environmental monitoring over the first 

phase of the trial (2004 to 2009) found that it provides no evidence that the trial has had adverse 

environmental impacts over this period. The analysis provides no evidence of accumulation of 

silver iodide or indium trioxide in sampled soils, sediment, potable water or moss in the areas being 

tested. It also provides no evidence of impacts on mountain riverine ecosystems or snow habitats. 

In addition, it detected no difference between the concentrations of ammonia and nitrogen oxides in 

seeded and unseeded snow. “ 

• Other Technical Documents: 

– http://weathermodification.org/technicaldocs.php 

 

http://www.weathermodification.org/images/AGI_toxicity.pdf
http://www.nrc.nsw.gov.au/cloud-seeding
http://www.nrc.nsw.gov.au/cloud-seeding
http://www.nrc.nsw.gov.au/cloud-seeding
http://weathermodification.org/technicaldocs.php
http://www.nrc.nsw.gov.au/cloud-seeding


IDEQ Review 

• IDEQ reviewed cloud seeding with respect to water and air quality. 

• Water quality -  DEQ determined it is unlikely that cloud seeding will 

cause a detectable increase in silver concentrations in target area 

or pose a chronic effect to sensitive aquatic organisms. 

• Air quality permit not needed based on screening thresholds.  

 

• http://www.idwr.idaho.gov/waterboard/WaterPlanning/CAMP/ESPA/Work

ingGroups/PDF/WM//2010/02-09-10_MtgPresent.pdf 

http://www.idwr.idaho.gov/waterboard/WaterPlanning/CAMP/ESPA/WorkingGroups/PDF/WM/2010/02-09-10_MtgPresent.pdf
http://www.idwr.idaho.gov/waterboard/WaterPlanning/CAMP/ESPA/WorkingGroups/PDF/WM/2010/02-09-10_MtgPresent.pdf
http://www.idwr.idaho.gov/waterboard/WaterPlanning/CAMP/ESPA/WorkingGroups/PDF/WM/2010/02-09-10_MtgPresent.pdf
http://www.idwr.idaho.gov/waterboard/WaterPlanning/CAMP/ESPA/WorkingGroups/PDF/WM/2010/02-09-10_MtgPresent.pdf
http://www.idwr.idaho.gov/waterboard/WaterPlanning/CAMP/ESPA/WorkingGroups/PDF/WM/2010/02-09-10_MtgPresent.pdf
http://www.idwr.idaho.gov/waterboard/WaterPlanning/CAMP/ESPA/WorkingGroups/PDF/WM/2010/02-09-10_MtgPresent.pdf
http://www.idwr.idaho.gov/waterboard/WaterPlanning/CAMP/ESPA/WorkingGroups/PDF/WM/2010/02-09-10_MtgPresent.pdf


Flooding 

• Cloud seeding has raised concerns about flooding from early 

on 

– Rain-on-snow 

– Excessive snowpack 

• Well-designed and responsibly conducted programs include 

suspension criteria 

• Suspension criteria was part of Idaho Power’s original 

proposal to the IPUC 

• Suspension criteria are reviewed and updated. Suspension 

criteria for the Upper Snake was recently modified to 

incorporate reservoir conditions. 


