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On June 4, 2019 Tom Ryan from MWDSC 
discussed ongoing weather augmentation for 
water supply – cloud seeding programs with 

SAWPA Commission



RFP and Consultant Selection
SAWPA directs staff to issue RFP for Santa 
Ana River Watershed Weather Augmentation 
Feasibility Study
Two consultants responded to feasibility 
study RFP
– North American Weather Consultants Inc.
– RHS Consulting, Ltd.

Proposal Review Team
– SBVMWD, WMWD, OCWD, SAWPA, 

MWDSC
- North American Weather Consultants Inc. 
recommended and awarded contract for $75K 
to conduct feasibility study



Ground Based Seeding Methods
CNG’s (Cloud Nuclei Generators)

• Ideal for orographic lift (winds caused by land barriers)

• Create a continuous plume

• Inexpensive to install and operate

AHOGS (Automated High Output 
Ground Seeding) Systems

• Depend on strong convective storm attributes (turbulence)

• Deliver a higher concentration of Silver Iodide – rapid release 

• Operated remotely
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Aerial Seeding

Technical Feasibility
• Unlike commercial air traffic that quickly leaves an 

area of high traffic, cloud seeding aircraft occupy the 
same airspace for an extended period of time

• Flight tracks for the eastern target areas are more 
likely to receive FAA approvals during times of high 
traffic, and during periods of storm activity.

Economic Feasibility
• Land barriers must be of an appropriate size to benefit 

from aerial seeding
• Annual runoff must support the investment of an 

aerial component
• Preference should be given to areas with greater 

potential increases
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Refined – Ground Seeding Sites
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Yellow Pins = AHOGS
Red Bullseyes = CNG’s



Estimated Natural Annual Streamflow
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Total Projected Increases
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Target Area Seasonal Precip. 
Increase (inches)

Percent 
Increase

Avg. Natural 
Streamflow (AF)

Streamflow Increase 
(AF)

Percent 
Increase

NW 0.41 3.5% 25,000 2,043 8.2%
NE 0.49 4.1% 65,000 4,330 6.7%
SW 0.59 3.7% 5,000 447 9.0%
SE 0.49 4.5% 10,000 1,373 13.7%

TOTAL w/ Ground Only 105,000 8,193 7.8%

Target Area Seasonal Precip. 
Increase (inches)

Percent 
Increase

Avg. Natural 
Streamflow (AF)

Streamflow Increase 
(AF)

Percent 
Increase

NW 0.41 3.5% 25,000 2,043 8.2%
NE 0.89 7.3% 65,000 7,772 12%
SW 0.59 3.7% 5,000 447 9.0%
SE 0.49 4.5% 10,000 1,373 13.7%

TOTAL 105,000 11,635 11.1%

Ground Only Seeding

With Aerial Support in the NE Target



Estimates – Ground and Aerial Seeding
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Pricing Estimates – Ground Based Seeding Only
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Next Steps
Continue briefings to interested governing 
bodies and agencies in watershed
Recommendations on next steps will be 
brought to SAWPA Commission upon 
review of new SAWPA GM. 
– Study of Ground Based Seeding Unit Sites 

and Access
– CEQA/Permits

Potential cost share partner agencies and 
companies who may benefit are being 
approached by SAWPA



Recommendation

Receive and file the SAWPA feasibility study results as 
well as SAWPA’s continued investigation and CEQA 
preparation for a Santa Ana River Watershed Weather 
Modification Program. 
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