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EXECUTIVE SUMMARY

San Diego County —including the affluent community of Rancho Santa Fe — ranks #5 in the nation for year-round
particle pollution (PM2.5) according to the American Lung Association's State of the Air report. Local conditionsin
Rancho Santa Fe can appear markedly cleaner on many days due to coastal geography and ocean breezes, yet the
official ranking uses county-wide averages that incorporate port activity, freeway traffic, cross-border diesel, and
wildfire smoke. The gap between what residents experience and what the data reports is not a perception problem
— it isa measurement architecture problem.

Cloud seeding and other deliberate atmospheric modification programs add a second, compounding layer to this
vacuum: their particle contributions are real but currently untracked in any public monitoring system. The Fair
Framework diagnoses this as a classic governance failure — aggregate data hides the cumulative impact of
deliberate atmospheric modification on air quality, making informed policy impossible.

The proposed solution is lean, measurement-first, and constitutionally guarded: a National Atmospheric Quality
Monitoring Body with a Cumulative Impact Index that separates natural, anthropogenic, and intentional
contributions — giving policymakers and communities the disaggregated data they currently lack.

I. Identify the System — The Atmospheric Particle Pollution Commons

The system is the Atmospheric Particle Pollution Commons: the shared national and regional reservoir of breathable air
quality, aerosol loading, and PM2.5 concentrations that directly affect human health, agricultural productivity, and
climate dynamics. This commons is shaped by three distinct and currently undifferentiated categories of input:

Natural Background Anthropogenic Industrial & Transport Intentional Atmospheric Modification
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Wildfire smoke, sea salt aerosols,
wind-blown dust, biogenic particles.
Baseline PM2.5 that exists
independent of human activity.
Currently tracked but not separated
from human-caused contributions in
public-facing indices.

Port activity, freeway traffic,
cross-border diesdl, industrial
emissions. The primary driver of San
Diego County's #5 national ranking.
Currently the dominant measured
category — but averaged across the
entire county rather than
disaggregated by micro-climate zone.

Cloud seeding (silver iodide /
potassium iodide dispersa) and
emerging stratospheric  programs.
Their particle contributions are real
but currently untracked — meaning
their net effect on the commons is
unquantifiable. The governance gap is
not whether these programs matter; it

is that we cannot know until we
measure.

The San Diego / Rancho Santa Fe case illustrates the measurement failure concretely: a county-wide #5 ranking is
accurate as an aggregate but actively misleading as a policy instrument, because it cannot tell a decision-maker which
of the three categories is driving the problem, where within the county the burden falls, or how deliberate interventions
are interacting with baseline pollution levels.

Il. Map the Chokehold — Aggregation and Opacity
Two structural features create the chokehold:

» County-level averaging statistically merges high-pollution zones (port areas, Interstate 5 and 805 corridors, Otay
Mesa cross-border freight) with geographically distinct lower-pollution zones like Rancho Santa Fe. The result is
aranking that is technically correct but epistemically useless for local decision-making: it tells communities they
have a problem without telling them whereiit is, what is causing it, or how to prioritize intervention.

« Deliberate atmospheric modification opacity: Cloud seeding programs — practiced by San Diego County Water
Authority and multiple California water agencies using silver iodide and potassium iodide ground generators and
aerial dispersal — introduce particles into the atmospheric commons with no requirement to report their
contribution to PM2.5 monitoring systems. This is not a conspiracy claim; it is a straightforward accounting gap.
The particles are real, the programs are documented, and their cumulative atmospheric contribution is simply not
measured in any public index.

The critical distinction: Cloud seeding (precipitation enhancement via silver iodide/ potassiumiodide at low altitudes)
and stratospheric aerosol injection (a largely theoretical solar radiation management approach not yet deployed at
scale) are architecturally different interventions with very different particle profiles and governance implications. This
paper treats them separately. The immediate governance gap applies to cloud seeding, which is actively practiced.
Stratospheric programs require a separate gover nance architecture as they move toward deployment.

lll. Expose the Governance Vacuum

No federal or state body is required to produce transparent, cumulative-impact accounting that distinguishes between
the three categories of atmospheric input. Existing monitoring systems each have real value — but none closes the
synthesis gap:

« EPA AirNow provides real-time AQI by monitoring station but does not disaggregate by source category, does not
track cloud seeding contributions, and uses the same county-level averaging that creates the RSF perception gap.




e American Lung Association State of the Air produces the annual rankings that place San Diego at #5 — valuable
for national comparison but aggregated at a scale that prevents local policy calibration.

« California Air Resour ces Board (CARB) tracks industrial and transport sources with genuine granularity but has
no mandate to incorporate atmospheric modification program data into its source attribution models.

* Cloud seeding program operators (water agencies, weather modification firms) report operational data to state
water boards but face no requirement to submit particle contribution data to air quality monitoring systems. The
two reporting streams never meet.

The vacuum is architectural: four overlapping monitoring systems, each doing its job within its mandate, collectively
producing a picture that no one can use to answer the most basic policy question — what is actualy in the air, from
what source, and in what proportion?

IV. Name the Cascading Risk
« Public trust erosion. Residents in communities like Rancho Santa Fe see "Good" or "Moderate" on their AQI apps
on clear coastal days while the county ranks #5 nationally. The gap between lived experience and official data—
without explanation of its source — systematically erodes confidence in environmental monitoring institutions.

e Unquantified health costs. Silver iodide and potassium iodide particles from cloud seeding are generally
considered low-toxicity at operational concentrations, but their cumulative contribution to PM2.5 loading in
specific micro-climates has not been systematically studied. The health cost of this gap is not currently estimable
— which isitself the governance failure.

« Policy misallocation. Without source-disaggregated data, regulators cannot determine whether investment in port
electrification, freight route modification, or cloud seeding program adjustment would produce the greatest air
quality return per dollar. The current aggregate data guarantees suboptimal intervention targeting.

* Precedent vacuum for emerging technologies. As stratospheric aerosol injection and marine cloud brightening
programs move from theoretical to operational, the absence of a cloud seeding disclosure architecture today means
there is no governance precedent or institutional infrastructure to apply to larger-scale interventions tomorrow.
The governance gap compounds as the stakes rise.

V. Propose Lean Institutional Architecture — The NAQMB
The National Atmospheric Quality Monitoring Body (NAQMB) — single-mandate, sunset-reviewed every five
years, designed as a national template applicable to any air quality commons. Four core functions:

1. Annual Atmospheric Cumulative Impact Index

A public, transparent, annually updated dashboard disaggregating PM2.5, ozone, and aerosol loading by source
category — natural background, anthropogenic industrial and transport, and intentional atmospheric modification — at
sub-county geographic resolution. The Index makes visible what current aggregate monitoring deliberately obscures:
where the burden falls, what is causing it, and how interventions are interacting with baseline conditions.

2. Atmospheric Modification Disclosure Protocol

Mandatory real-time reporting by all cloud seeding program operators — water agencies, weather modification
contractors, and any future stratospheric program operators — of operational parameters, particle types and quantities,
dispersal locations, and modeled atmospheric contribution to air quality monitoring systems. Thisis not a prohibition;



it is an accounting requirement. Programs that cannot demonstrate their net atmospheric impact cannot claim to be
governing the commons responsibly.

3. Reform Incentive Scorecard

Transparent jurisdiction ranking tied to measurable Cumulative Impact Index improvement, with federal air quality
funding and program approval status linked to disclosure compliance and source reduction progress. Communities that
achieve source disaggregation and demonstrate improvement are rewarded with enhanced federa partnership —
measurement and incentive, not mandate.

4. Community Transparency Architecture

Public-facing tools that translate Cumulative Impact Index data into actionable, micro-climate-specific information —
replacing the county-average AQI that currently produces the RSF perception gap with genuinely local,
source-attributed air quality data. Communities should be able to see what isin their air, from what source, and what is
being done about it.

Constitutional guardrails: Strict prohibition on partisan use, viewpoint discrimination, or use of the Index as a
regulatory weapon against specific industries or programs without evidentiary basis. The NAQMB's mandate is
measurement, disclosure, and transparency only. Governance structure: lean body with rotating membership,
independent scientific audits, and public dashboards. No new enforcement power — pure measurement, disclosure
facilitation, and incentive-based reform.

Author's Note

This paper applies the identical five-step diagnostic used across the entire Fair Framework series. It does not oppose
cloud seeding, atmospheric modification, or any specific air quality intervention. Its sole argument is that interventions
in ashared commons must be measured and disclosed if governance isto remain meaningful.

The San Diego / Rancho Santa Fe example is illustrative, not exceptional. The same county-averaging measurement
failure exists across every major metropolitan area with significant geographic variation in pollution sources and
micro-climates. The governance architecture proposed here is designed as a national template, not alocal remedy.

The distinction between cloud seeding (actively practiced, particle contributions untracked) and stratospheric aerosol
injection (emerging, not yet deployed at scale) is analytically important and deliberately maintained throughout. The
NAQMB's immediate mandate addresses the former; its architectural design anticipates the latter.

Conclusion

The atmospheric commons is being shaped by three distinct categories of input — natural, anthropogenic, and
intentional — and measured by systems that cannot tell them apart. The result is a governance vacuum that produces
miscalibrated rankings, policy misallocation, eroded public trust, and an unquantified health burden from interventions
that are documented but unmeasured.

The NAQMB closes that vacuum with the minimum viable architecture: a Cumulative Impact Index, an Atmospheric
Modification Disclosure Protocol, a Reform Incentive Scorecard, and a Community Transparency Architecture. The
pieces are there. The vacuum is measurable. The act-by window is closing.




Govern the commons first — including the air we all breathe.
The difference between perception and reality is night and day.
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