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PRESENT AND FUTURE REGULATION OF CLOUD SEEDING ACTIVITIES IN CALIFORNIA

Michael Brown

1. INTRODUCTION

This paper outlines the broad legal framework 
governing cloud seeding activities in California. 
This legal framework has largely developed from 
other forms of water regulation. First, this paper 
describes cloud seeding and explains why entities 
use cloud seeding in California and why it is likely 

the federal government and Native American Tribes 
in water law and, by extension, the law governing 
cloud seeding activities. Third, this paper examines 
the constitutionality of cloud seeding under both the 
United States and California Constitutions. Fourth, 
this paper examines the applicability of current 
California surface water and groundwater regula-
tions to cloud seeding activities. Fifth, this paper ex-

cloud seeding. Lastly, this paper examines the ef-
fects of Federal and State Environmental laws on 
cloud seeding activities.

2. BACKGROUND

-
es in the composition, behavior, or dynamics of 
the atmosphere.1 Cloud seeding is the only known 

and thereby increasing surface water availability at 
such locations.
It is well known that water has been a focal point 

California for generations. The demand for water 
in the state, particularly in the south, has steadily 
increased while the supply of surface water from 
rain or snow, mostly from the north, has remained 
relatively constant. These fundamental facts, plus a 
variety of other man made factors, have contributed 

For instance, a major portion of California’s water 
storage and distribution system needs improve-
ment. Water diversions from the San Joaquin/

United States Code. 15 U.S.C. §  330 (2000).

Sacramento River Delta have been limited, as 
courts have stepped in to reduce pumping to pro-
tect the natural environment in the estuary. Diver-
sion of water from the Sacramento River watershed 

has also increased pressure on aging and earth-
quake susceptible dams, levees and dredged chan-
nels— a risk that gained new attention after Hurri-

2  It has 
become increasingly apparent that California’s wa-

demands of California’s existing human population 

and wildlife, and that problem will only get worse. In 

technology offers a partial solution.3 California has 
looked, and may increasingly look, to cloud seed-
ing as a tool to solve its perennial water shortage 
problems.
Currently, public and private entities, primarily Utili-
ties, practice some cloud seeding near California 
mountain ranges, primarily the Sierra Nevada 
Range, to increase water supply for the dual pur-
poses of increasing hydroelectric power genera-
tion and water supply.  In the future, California has 
the potential to become an ever-increasing user 

estimate that cloud seeding throughout the Sierra 
Nevada could easily produce another 300,000 to 
400,000 acre-feet of water annually. An acre-foot 
is about enough water to supply a typical house-
hold for a year.4  This estimate is undoubtedly mod-
est.  Some foreign countries use cloud seeding 
far more extensively than California. For example, 
China spends an estimated $100 million a year and 
employs 50,000 people for rainmaking.5  It is eas-
ily foreseeable that California may determine that 
cloud seeding is far more economical than other 
methods of increasing water supply, such as de-

2  Mike Taugher , Biggest Delta issue remains unresolved,  San 
Mateo County Times (CA),  (Dec. 3, 2007).

for International Law Rules, 20 Colorado Journal of 
International Environmental Law and Policy, 321, 322 (2009).

Virginia Pilot and Ledger-Star (Norfolk, VA), (December 11, 
2009).

5  Stephen Wade, Beijing Aims to Control Weather at Games, 
The Associated Press,  (February 28, 2008).
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that California may dramatically increase its use of 
cloud seeding in the near future.
Cloud seeding is performed by releasing silver iodide 
into the atmosphere either from a plane or from a 
station on the ground.6 In simple terms, cloud seed-
ing works as follows: silver iodide mixes with the 
moisture in clouds thus causing either an increase 
or decrease in the precipitation released from these 

amounts into appropriate regions in cold clouds, it 
can stimulate the formation of ice particles which 
in turn accelerates precipitation formation. The ef-
fect is an increase in precipitation up to 150 miles 
downwind.7 Where silver iodide is released in large 
amounts, the opposite effect occurs. This causes a 
decrease in the amount of downwind precipitation 
from the seeded clouds. The process of decreasing 
the amount of precipitation from a cloud is termed 

of chemically altering precipitation patterns.

3. FEDERAL PREEMPTION AND NATIVE
 AMERICAN WATER RIGHTS

Clouds containing water droplets blow with the wind 
over national, state and Native American tribal bor-
ders with absolutely no regard to the sovereignty of 
the land beneath them.  As discussed below, little 
law exists regarding the ownership, regulation and 
use of unprecipitated water droplets and ice par-
ticles in clouds.  However, once the water particles 
precipitate and land on the ground as rain or snow, 
an extensive framework of law established by some-
times overlapping sovereign jurisdictions begins to 
apply to it.  In California for instance, California Wa-
ter Code section 106 states that, “All water within 
the State is the property of the people of the State, 
but the right to the use of water may be acquired by 
appropriation in the manner provided by law.   No 

includes water droplets and ice particles in a cloud 
-

able that one could.  Moreover, federal statutes and 
Native American water rights have the potential to 
affect the ownership and use of clouds. 

the scope of many of its water related laws to navi-
gable waters. For example, a federal program for 
the control of discharges of pollutants from point 
sources exists in the National Pollution Discharge 
6 Note Parties may cloud seed by releasing a smoke of 

silver iodide from a plane or by forcing it into the air from a 

on the ground. 

, North American 
Weather Consultants, Inc.,  http://www.nawcinc.com/
Downwind_Effects.doc. 

Elimination System which permits discharges of 

8 However, while federal ju-
risdiction has enormously expanded in many areas 
during the last century, the federal government has 

quality.  The United States Constitution grants the 
federal government the power, “To regulate Com-
merce with foreign Nations, and among the sev-

9 The fed-
eral government did attempt to extend the scope 
of its regulatory power when Congress passed the 
Clean Water Act (CWA). Under the CWA the term 

of the United States, including the territorial seas.10

-
stitutional muster with the U.S. Supreme Court. The 

-
der the CWA, includes only relatively permanent, 

11 

The result of this constitutional limitation is that 
most water permitting and regulation is performed 
by the states under a hodge podge of different laws. 
For example, California reserves the authority to 
modify water appropriation permits and enforce 
water quality standards.12 California uses the State 
Water Resources Control Board to enforce water 
rights and water quality standards. 
At the present time it appears likely that federal 
courts would rule based upon existing precedent 
that federal regulation of cloud seeding is uncon-
stitutional. After all, what form of water is more “in-

history shows that it is almost frivolous to attempt to 
predict how the United States Supreme Court will 
rule in any individual instance on the scope of fed-
eral power.  To understand this issue, it is important 
to understand the history of federal preemption of 
state laws on a variety of issues. Arguably, Federal 
regulation of cloud seeding activities is constrained 
by the Commerce Clause of the United States Con-
stitution. As with surface water regulation, regula-
tion of cloud seeding activities at the federal level 
should be limited to regulations that affect inter-
state commerce. However, clouds pass over inter-
state borders at will.  Moreover, the general trend 
in the United States over the last century has been 
to grant the federal government increasing pow-
ers. Beginning with the New Deal, Supreme Court 
Justices have been under intense political pressure 
8  33 U.S.C.A. § 1344 (West Supp. 2009).
9  U.S. Const. art. I, § 8.
10  33 U.S.C.A. § 1362(7) (West Supp. 2010).
11 ., 126 U.S. 2208 (2006)
12  182 Cal. App. 

3d 82, (1st Dist. 1986).
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courts found an injury in fact, citing tribe testimony 
that it had used the lands in question for cultural 
and religious ceremonies.17 Similarly, tribes could 
declare that natural rainfall is part of their heritage 
and alteration of natural precipitation causes them 
injury. Therefore, cloud seeding activities may be 
limited or otherwise affected by the rights attached 
to Native American lands.

4. CLOUD SEEDING: INVERSE
 CONDEMNATION & PUBLIC TRUST

4.1. Legality of Cloud Seeding under the  
California Constitution

California may hold that some cloud seeding ac-
tivities performed by government entities violate the 
California Constitution. California’s Constitution pro-
vides, “Private property may be taken or damaged 
for a public use and only when just compensation, 

18 Generally, a 
public entity must compensate landowners for the 
physical damage it causes to private property.19

Private entities have successfully brought inverse 
condemnation claims for the taking of water by 
public entities. For example, a California court has 
ruled that a taking exists where a city pumped so 
much groundwater that it caused subsidence and 
resulted in damage to private property.20

Similarly, cloud seeding by a public entity, such as a 
public utility, could result in a property taking where 
it causes less rainfall in a particular area and thus 
less water for use on a particular property. It is clear 
that California does not hold that new water us-
ers have statutory or constitutional rights to water. 
For example, California has previously ruled that a 
municipality may deny a water interconnection to a 
new homeowner.21 However, it is not clear whether 

-
ties alter existing water rights. For example, under 
normal rainfall conditions, a California property 
owner may receive, on average, 50 cubic feet per 
second (cfs) of water per year, but because of cloud 
seeding they may subsequently receive only 40 cfs.  
Are they entitled to compensation for the decrease?  
Cloud seeding activities could also result in a taking 
where the seeding causes an increase in rainfall, 

damage to private property.  In short, the potential 
17  Pit River Tribe v. U.S. Forest Service 469 F.3d 768 (9th Cir. 

2006).
18  Cal. Const. art. I, § 19.
19 , 62 Cal.2d 250 (1965).
20 , 30 

Cal. App. 4th 1670, (2d Dist. 1994). 
21 , 218 Cal. App. 3d 234, (1st 

Dist. 1990).

to rule that expansive federal programs are con-
stitutional. For example, in the 1930’s and 1940’s 

federal legislation as federal minimum wage stan-
dards.13  Modernly, this trend appears to be slow-
ing down. For example, the Supreme Court recently 
has recently struck down federal laws that provided 
a civil remedy for victims of gender-motivated vio-
lence.14 The current Supreme Court seems to be 
selectively choosing the laws to which the com-
merce clause applies. For example, the Supreme 
Court held that the application of Controlled Sub-

distribution, or possession of marijuana to intrastate 
growers and users of marijuana for medical purpos-

-
sionate Use Act, did not exceed Congress’ authority 
under Commerce Clause.15   However, the member-
ship of the Supreme Court constantly changes, and 
as evidenced by the Supreme Court’s recent seem-
ingly inconsistent rulings, predicting how the court 
will rule on the applicability of federal preemption to 

-
tain whether courts will allow federal regulation of 
cloud seeding activities, if Congress were to estab-
lish such regulations.
There is also uncertainty as to how the federal and 
state governments will deal with alteration to exist-
ing Indian Water rights. Native American tribes are 
considered independent nations and as such are 
entitled to certain water rights. For example, an 

establishing Indian or other federal reservations, 
implied that it is necessary to reserve enough wa-

In so doing, the United States reserved unappro-
priated water rights, which vested on the date the 
reservation was established, and those rights are 
superior to the rights of future appropriators.16 How-
ever, the rights of tribes to maintain existing natu-
ral precipitation patterns, if any, have never been 
litigated. Courts could decide that Native American 
tribes have no right to natural rainfall. Conversely, 
courts could decide that tribes do have a right to 
natural rainfall, and thus protection from cloud 
seeding activities.  Recently, although not histori-
cally, federal courts have become highly protective 
of tribal sovereign rights.  For instance, the Pit River 
Tribe in California recently halted construction of a 
geothermal plant on their land where a court ruled 
that the U.S. Forest Service, Bureau of Land Man-
agement and Department of Interior breached their 

13 ., 60 S.Ct. 1105 (1940)
14 , 120 S.Ct. 1740 (2000).
15 , 125 S.Ct. 2195 (2005).
16
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impact of cloud seeding activities under the inverse 
condemnation provisions of the California Constitu-
tion remains an open question.
Proponents of cloud seeding would argue that Cal-
ifornia law encourages the full use of water as a 
public resource. They would argue that public pol-
icy favors cloud seeding because it creates more 
precipitation in California as a whole, even though 
some water users or individuals may be adversely 
affected by changes in natural precipitation pat-
terns. This argument may be persuasive because 
California values communal water rights and water 
access. For example, under California’s Constitu-
tion “… the general welfare requires that the wa-

22

These proponents would argue that limiting cloud 
seeding activities would not be good stewardship 
of water resources because even if the use of cloud 
seeding by public entities constitutes a taking, such 

-
ter. The California Supreme Court has previously 
ruled that supplying of the inhabitants of an entire 

natural channel upon his land subservient.23 There-
fore, California courts may rule that cloud seeding 

-
ral resource, and as such these activities are legal 
in California, although persons adversely affected 
may have some right to recourse by inverse con-
demnation.
Proponents may further argue that the public trust 
doctrine requires that cloud seeding activities be 
permitted. In general, the public trust doctrine posits 
that “the sovereign owns ‘all of its navigable water-
ways and the lands lying beneath them “as a trust-

The State of California acquired title as trustee to 
such lands and waterways upon its admission to 

24 The scope of the public trust doctrine 
has generally been limited to navigable streams 
and lakes.25 Members of the public may generally 
assert the public trust doctrine in order to compel 
actions to protect the public trust. The California 
Water Board is required by statute to take public 
trust interests into account in undertaking plan-
ning and allocation of water resources. The uses 
it considers include using water use for domestic, 

22  Cal Const. art. X, § 5.
23 , 62 Cal. 182 (1882).
24  See , 33 Cal. 3d 

419, 434 (1983).
25  See 

 209 Cal. App. 3d 1276 (3d Dist. 1989). 

irrigation, municipal, industrial, preservation and 
-

be protected in any relevant water quality control 
plan.26

There are several potential arguments that the pub-
lic trust doctrine could be applied to cloud seeding 
activities, although there is currently no precedent 
for such an assertion. Under one line of reasoning, 
proponents would argue that the public trust doc-
trine should be applied to activities which alter pre-
cipitation patterns because cloud seeding increas-
es the amount of water available to Californians. 
They would reason that the best public use of water 
as a California resource is to increase the overall 
amount of precipitation, even to the extent it may 
reduce rainfall to some existing water users. More 
simply, proponents could argue that cloud seed-
ing increases the amount of water in the navigable 
waterways, which is a good for California, and that 
continuing to allow entities to do so is required, or at 
least permitted, under the public trust. 

cloud seeding activities must be restricted if they 

states, “The right to water…in this State is and shall 
be limited to such water as shall be reasonably re-

right does not and shall not extend to the waste or 
unreasonable use or unreasonable method of use 

27  As 
applied to cloud seeding, one example of an “un-

threatens to overload water channels, and cloud 
seeding activities increase that risk. In an ideal situ-
ation where cloud seeding increases precipitation, 
creates more water for downstream users, and 
causes only minor adverse effects a court should 
not consider use of cloud seeding to be “unreason-

decrease precipitation, and in such situations the 

property owner may sue a county in tort and for in-
verse condemnation claim when its cloud seeding 
activities during a storm allegedly contributed to a 

28  In that case, First

Los Angeles, the plaintiff, First English Lutheran 
Evangelical Church of Glendale, owned a camp on 
the banks of natural creek. A storm dropped a total 
26  Cal. Water Code Ann. § 1257 (West 2009).
27  Cal Const. art. X, § 2.
28

Angeles, 210 Cal. App. 3d 1353, (2d Dist. 1989).
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of 11 inches of rain in the watershed area for the 
The County 

of Los Angeles allegedly seeded the storm and con-

two causes of action relating to the cloud seeding: 
one for strictly liability for creating an unreason-
ably dangerous condition and one for inverse con-
demnation. The trial court dismissed both causes 
of action, but the Second District Court of Appeals 
reversed the trial court decision, holding that the 
plaintiff has stated a cause of action in both tort and 
inverse condemnation. The case was remanded for 
further proceedings. 

5. COMPARISON OF CLOUD SEEDING  
ACTIVITY REGULATIONS TO SURFACE

 WATER REGULATIONS.

5.1. Cloud Seeding in the Context of Surface  
Water Regulations

California has not enacted any separate regulations 
over cloud seeding so the changes to precipitation 
patterns caused by cloud seeding are effectively ig-
nored under California statutory law. Thus Califor-
nia law currently treats the water gained from cloud 
seeding the same as water from naturally occur-
ring precipitation.29 Natural rainfall is governed by 
the rule of capture as to precipitation on land where 
precipitation falls. When this water enters a steam 
or accumulates underground, rights to use the wa-
ter are governed by surface and groundwater laws 
respectively. Water in its natural state, whether on 
or below the surface, is considered an interest in 
real property, either as part of, or appurtenant to, 
the land.30

The right to use surface waters in California is gov-
erned by a system of water rights. There are three 

the right to continue to use that quantity of water 
for that purpose.  Subsequent users can use the 

-
vided they do not impinge on the use of prior us-

right of a landowner to take water from a surface 
water source that abuts his or her land for use on 

established by the use of water in the manner re-
quired to acquire a prescriptive easement.31

system of riparian and appropriative rights. Where 
29  See  Department of Water Resources, California Water 

Plan Update 2005; vol. 2, ch. 14, http://www.
waterplan.water.ca.gov/docs/cwpu2005/vol2/v2ch14.pdf.

30  Cal. Civ. Code § 662 (West 2007). 
31 , 127 Cal. 119 (1899).

two riparian users dispute the amount of water they 
may take from a stream, the court will resolve the 
dispute according to the American rule of reason-
able use. This means the riparian users must use 
the water for what the courts decide is a reason-
able use.32 If both the users are appropriators the 
court will resolve the dispute according to the prior 
appropriation doctrine.33 If one user is riparian and 
the other is an appropriator, the court will award the 
water right to the party with the earlier priority by 
comparing the appropriative date of the appropria-
tor versus the title to land for the riparian.34 Because
riparian rights are usually procured before the ap-
propriation doctrine took effect, the rule of thumb is 
that riparian users usually get priority. These basic 
surface water right doctrines are likely to continue 
to govern water gained or lost as a result of cloud 
seeding activities because they have resulted in 
more than a century of water rights decisions.
In the future, however, water procured through 
cloud seeding may be given different legal status 
than natural rainfall. In California, a landowner does 
not have ownership of the physical corpus of the 
water but merely a right to use it.35 California has 
not answered the question of whether the right to 
a natural amount of rainfall on land or water rights 
produced by natural rainfall are a property right. In 
other words, California has not answered the ques-
tion, “Is water gained or lost due to cloud seeding 

to this question will determine the rights of parties 
gaining and losing water as a result of these ac-
tivities. Cloud seeding can cause precipitation to 
increase or decrease. Where there is an increase 
in water, California may grant a water right in the 
amount of the expected increase in water supply to 

seeding; to the exclusion of prior appropriators 
and riparians. California may pursue this policy be-
cause it would encourage cloud seeding activities. 
It is also possible, but unlikely, that California would 
award prescriptive water rights to entities that cloud 
seed, and thus adversely appropriate from other 
users. Therefore, water procured through cloud 
seeding activities may be governed differently un-

-
fall in the future.
5.2. Interstate Surface Water Issues Caused  

by Cloud Seeding
Where states east of California perceive that Cali-
fornia is taking precipitation at their expense, these 
states may request more surface water in return. 
According to one author: 
32 67 Cal.2d 132 (1967).
33  Cal. Water Code Ann. § 1450 (West 2009).
34 , 13 P. 654 (1887).
35 , 11 Cal.2d 501 (1938).
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Some governments are planning cloud 
seeding projects to cause passing winter 
storms to deposit more of their moisture lo-

western communities need to get through 
their long dry summers. The objections this 
time come from governments further inland 
who believe that if this seeding happens, 
their rain and snowfall would be reduced 
and their water supplies depleted. It will 

California farm areas attempt cloud seed-
ing to increase rainfall, and likely reducing 
rainfall to Las Vegas which lies directly to 
the east. Legal action is sure to happen if 
any of these cloud seeding programs go 
forward, raising a host of interesting ques-
tions.36

It is possible that cloud seeding activities in Califor-
nia are increasing, or will increase precipitation in 
California at the expense of the interest of states to 

-
erra Nevada Mountains have on the precipitation in 
Nevada. Virtually the entire State of Nevada exists 
in a rain shadow created by the Sierras. 
Various studies have been conducted to determine 
the effects of cloud seeding. These studies have 
generally determined that there is no substantial 
loss of precipitation to those areas down wind of 
cloud seeding activities.37  A meteorologist would 
understand that the amount of water vapor in the air 
is not substantially depleted when clouds form and 
precipitation occurs. However, this seems counter-
intuitive to the layman. Whatever the merit of these 
studies, it is possible that cloud seeding activities 
affect precipitation patterns in places other than 
those directly downwind of cloud seeding activities.
Changes in precipitation patterns could affect in-
terstate water agreements. Surface water rights on 

cases, dealt with through agreements which are ne-
gotiated between states. One example of such an 
agreement is the Truckee River Operating Agree-
ment which allocated shares of water from the 
Truckee River between California and Nevada.38

The jet stream, which drives most of California’s 
and Nevada’s precipitation patterns, blows west 
to east. If Nevada perceives that cloud seeding 
36  Will Taft, The Next Water Debate – Cloud Seeding, http://

willtaft.com/contemporary-issues/the-next-water-debate-
cloud-seeding/, January 18, 2010.

37  See Department of Water Resources, California Water 
; vol. 2, ch. 14, http://www.

waterplan.water.ca.gov/docs/cwpu2005/vol2/v2ch14.pdf.
38  See United States Bureau of Reclamation, Truckee River 

Operating Agreement and Related Documents, http://www.
usbr.gov/mp/troa/, (last updated January 4, 2010).

activities are adversely affecting its water supplies, 
it could insist that this agreement be renegotiated. 
Another example of such an interstate surface wa-
ter agreement is the Colorado River Compact of 

Nevada, New Mexico, Utah, and Wyoming, entered 
into a compact to apportion waters from the Colora-
do River under the Act of the Congress of the Unit-
ed States of America approved August 19, 1921.39

If states that are further east of California perceive 
they are receiving less water from the Colorado 
River than may occur naturally, they may request 
an amendment to the current Colorado River ap-
portionment to the detriment of current California 
water users. Therefore, if there is substantial differ-
ence in rainfall caused by cloud seeding activities, 
California may be requested to renegotiate inter-
state water allocation agreements. 

6. COMPARISON OF CLOUD SEEDING
 REGULATIONS IN CALIFORNIA TO
 GROUNDWATER REGULATIONS IN  
 CALIFORNIA.

6.1. Use of Both Cloud Seeding and Ground- 
water are Subject to Few Regulations

Both cloud seeding and groundwater are regulated 
at the county level in California. Groundwater is 
regulated at the county level in California because 
California has not enacted comprehensive ground-
water regulation at the state level. In 

 a California Appellate Court held 

regulation.40 -
fornia statutes allowing formation of local districts 
with limited powers over groundwater, statutes re-
stricting export of water from basin, and statutes 
granting limited authority over groundwater to local 

groundwater regulation, so as to preempt a county 
ordinance.41 Just as there is no statewide statutory 
remedy for loss of groundwater, there is no state-
wide statutory remedy for the loss of water or dam-
age caused by activities which alter precipitation 
patterns. Since there are no statewide codes regu-
lating cloud seeding activities, only municipalities 
and counties currently provide cloud seeding regu-
lations. Just as most groundwater is governed by 
the rule of capture, so is water from cloud seeding. 
Therefore, groundwater and cloud seeding activi-
ties are both currently regulated only at the county 
39  See United States Bureau of Reclamation , Colorado River 

crcompct.pdf.
40 , Cal. App. 4th 166 (3d Dist. 

1994).
41  Id. at 171.
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level in California.
California has taken minor steps at the state level 
to provide some continuity as to groundwater regu-
lation. California has also encouraged local agen-
cies to coordinate the development of groundwater 
management plans.42 One of the purported rea-
sons California has not provided statewide laws 
for groundwater regulation is that groundwater ba-
sins are not well understood. They vary greatly in 
characteristics from basin to basin. For these rea-
sons, California has allocated funds toward study-
ing groundwater.43  California has also provided for 
some groundwater monitoring at the state level.44

However, California agricultural interests have vig-
orously and successfully opposed groundwater 
study or regulation for decades, and are likely to 
continue to oppose ground water study because it 
is perceived as a prerequisite to regulation.
California as a state has also not taken steps to 
comprehensively study cloud seeding, though oth-
er entities such as utilities are picking up the slack. 

& Electric has sponsored cloud seeding operations 
since 1953, the utility says data going back four de-
cades show the area has received 5 percent more 
snow on average than before.45 Therefore, Califor-
nia is taking some actions at the state level to un-
derstand issues related to cloud seeding, although 
those entities that engage in seeding, primarily 

non-regulated status quo.
6.2. Judicially Created Groundwater Rights  

in California
In many counties there are no governing state or 
county regulations of groundwater use. In these 
cases, groundwater rights can generally consid-
ered to be governed by the law of capture, due to 
the relatively sparse regulation of groundwater. As 
one author puts it:

California groundwater law as it currently 

right to pump as much water as possible 
until one is sued. California groundwater 
is not regulated by a statewide manage-
ment system, despite the severe overdraft 
of many basins. The California Legislature 
has not granted the State Water Resources 
Control Board jurisdiction over groundwa-
ter, even though it may be interconnected 

42  Cal. Water Code Ann. § 10750 (West Supp. 2010).
43  Cal. Water Code Ann. § 10780 (West Supp. 2010).
44  Cal. Water Code Ann  § 10780 (West Supp. 2010).
45  Associated Press, States study cloud seeding (12/11/2009),

http://www.santafenewmexican.com/HealthandScience/
States-study-cloud-seeding.

with surface water resources, because 
groundwater is presumed to be percolat-
ing water. Most property owners with land 
overlying groundwater need only drill a well 
or construct other diversion works and ex-
tract the groundwater. Although some gov-
ernmental controls do exist, they are often 
not enforced with any consistency. This 
has led to judicial management through 
court adjudications coupled with varying lo-

46

In this absence of regulation, California courts have 
developed an elaborate system of underground wa-
ter rights. Courts classify water rights in an under-
ground basin as one of three different rights. First, 
overlying rights are analogous to that of the riparian 
owner in a surface stream. It is the owner’s right to 
take water from the ground underneath the owner’s 
property for use on his or her land within the basin or 
watershed; it is based on the ownership of the land 
and is appurtenant thereto. Second, appropriative 

prior rights is excess or surplus water and may 
rightly be appropriated on privately owned land. 
Third, prescriptive rights accrue where the taking 
is wrongful.47 A similar system of judicially created 
rights may develop into rights to precipitation from 
cloud seeding activities. Time will tell if precipitation 
alteration from cloud seeding activities receives the 
same judicial treatment as groundwater.
By contrast, some counties have adopted ground-
water basin management plans. The California 
legislature has allocated much of the regulation of 
groundwater to local agencies and municipalities.48

However, most counties have not enacted substan-
tial groundwater regulation schemes. For example, 
water replenishment districts are given the power 
to do any act necessary to replenish the groundwa-
ter of the district, including, in particular, the power 
to buy and sell water; exchange water; distribute 
water to persons in exchange for ceasing or reduc-
ing groundwater extractions; spread, sink and inject 
water into the underground.49 However, many coun-
ties and municipalities have adopted few ground-
water regulations. 
Similarly, California has allocated regulation of cloud 
seeding activities to local agencies and munici-
palities by default. There is currently no statewide 

46  Symposium, 
 Eric L. 

Garner, Michelle Ouellette Richard L. Sharff, Jr., 25, 1021 

47 , 23 Cal. 4th 1224 
(2000).

48  Cal. Water Code Ann. § 10750(a) (West Supp. 2010).
49  Cal. Water Code Ann. § 60221 (West 2004).
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regulation of cloud seeding activities. The result so 
far has been that many agencies and municipalities 
have chosen not to regulate cloud seeding activities. 

Atmospheric Administration, Environmental Protec-
tion Agency and the State Water Resources Control 
Board, as well as with both Siskiyou and Shasta 
counties, said they don’t regulate cloud seeding if it 
is done on private property.50  These agencies may 
not currently see a need to intervene because the 
public is mostly unaware of cloud seeding activities, 
and the entities engaged in cloud seeding activi-

change in the future if third parties take an interest 
in cloud seeding. 
6.3. Reclassifying Extra Water Procured by 

Cloud Seeding Activities as Captured Water
California may choose not to follow the current sur-
face rights and groundwater rights with respect to 
water procured through cloud seeding activities. It 
may decide that cloud seeding is not only legal, but 
that water procured through cloud seeding belongs 
to the entity who seeded the clouds to the exclu-
sion of other water appropriators. California may 
thus choose to award ownership of additional wa-
ter procured by cloud seeding activities to the entity 
employing cloud seeding. California has granted 
a similar type of ownership to water districts who 
store water underground. California courts have 

with water and could own the rights to that water, 

adjacent property owner.51  In Niles Sand a water 
district conducted an underground water replenish-
ment program to prevent salt-water intrusion from 
the San Francisco Bay. Because this program re-

pits, plaintiffs pumped out and discharged the water 
into the Bay causing substantial amounts of fresh 
water to be wasted, which could have been used 
for domestic use. The court ruled that the ground-
water belonged to the city, and the private entity, 
Niles Sand, must cease its pumping activities. In 
this case, California made an exception to its ab-
stention from regulating groundwater to allow for 
the municipal storage of water underground. There-
fore, California courts may make similar exceptions 
for water procured by cloud seeding. 
One example of such an exception would be for 
California to allow municipalities the right to any 
greater than natural amounts of precipitation they 
procure through cloud seeding activities. Currently, 
50  Dylan Darling, Cloud seeding plan in California sparks 

debate, (Dec. 24, 2008), Scripps Howard News Service, 
http://www.scrippsnews.com/node/39447

51 Niles .,
37 Cal. App. 3d 924, (1st Dist. 1974).

water obtained through cloud seeding is regulated 
by local agencies. Water obtained through cloud 
seeding is considered natural supply. This extra 
water is governed by existing surface water rights 
and groundwater regulations. However, in the case 
of cloud seeding, the courts could rule that cloud 
seeding causes additional precipitation and that 

activity should be rewarded. For example, one could 
imagine a situation in which a municipality seeds 
clouds which cause increased snowfall in an adja-
cent mountain range. Then that municipality could 
claim rights to a portion of the additional valuable 

-

water resulting from cloud seeding, but some sys-
tem based on this concept is possible. Therefore, 
a California court could rule that a portion of the 
increased water resulting from cloud seeding ac-
tivities belongs to the cloud seeding entity, even to 
the exclusion of riparian and appropriative rights of 
others.

7. ENVIRONMENTAL REGULATIONS OF  
 SURFACE AND GROUNDWATER AS  
 RELATED TO CLOUD SEEDING ACTIVITIES
7.1. Regulation of Pollution from  

Cloud Seeding Activities

to regulate cloud seeding. There currently exist 
many state and federal laws that deal with surface 
water pollution and ultimately cloud seeding activi-
ties. For example, the Federal Clean Water Act reg-
ulates most surface waters in California52 as well as 
the issuance of federal licenses for hydroelectric fa-
cilities.53 California law states that any person who 
has discharged or discharges waste into the waters 
of this state in violation of any waste discharge re-
quirement is required to clean up the waste or abate 
the effects of waste.54 Private causes of action can 
also be brought to prevent water pollution. Cloud 
seeding operates by an entity shooting chemicals 
into clouds. These chemicals eventually make their 
way back into surface water and possibly ground-
water; and consequently fall under current envi-
ronmental laws. Therefore, existing environmental 
laws are relevant to deal with cloud seeding activi-
ties.
If any environmental damages result from cloud 
seeding they are likely caused by increased 
amounts of silver in the environment. This is be-
cause silver iodide is the most common chemical 
52

 96 S. Ct. 2022 (1976). 
53

, 126 S. Ct. 1843 (2006). 
54  Cal. Water Code Ann. § 13304 (West Supp. 2010).
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used for cloud seeding. Silver iodide may break 
down and add concentrations of silver to the envi-
ronment. There is debate as to the extent to which 
silver iodide breaks down into silver. Some debate 
also exists as to the extent that silver affects hu-
mans and aquatic habitat. In California, there is a 
fear that additional silver can harm aquatic habitats, 
especially in the Bay Area. According to Samuel 
Luoma, a senior research scientist at the U.S. Geo-
logical Survey, silver is a powerful environmental 
toxin. It kills microorganisms indiscriminately and 

pathogenic ones. In addition, it has a direct effect 
on the reproductive capabilities of certain aquatic 

55 As for 
humans, the Environmental Protection Agency has 
published materials which classify silver as a “nui-

that in concentrations of 0.1 mg/L silver can cause 
skin discoloration and a graying of the white part 
of the eye.56 To be fair, silver isn’t considered to 
be an extremely dangerous chemical like mercury, 
lead or arsenic. It is currently the opinion of this 
author that cloud seeding does not substantially 
impair drinking water or habitat. However, there is 

released into the environment.
Currently there are no California-wide state laws 
dealing directly with silver contamination. Some cit-
ies and counties may take initiative to prevent silver 
contamination. For example, the City of Livermore 
has cited Lawrence Livermore Laboratory for dis-
charging water with excessive amounts of silver in 
it.57 However, this incident involved releases of sil-
ver used for processing of photographs.
It presently appears unlikely that cloud seeding ac-
tivities will violate existing groundwater contamina-
tion or soil contamination laws and regulations. The 
California Regional Water Quality Control Board 
has previously stated that the maximum Concentra-
tion Limit of silver in soil is 5 mg/l when using prop-
er testing methods.58 Under the current methods 

,

, 29 OnEarth 1 (2007).
56  Environmental Protection Agency, 

 http://
www.epa.gov/safewater/consumer/2ndstandards.html, (Last 
updated Nov. 28th, 2006).

57  Peter Weiss, ,
San Ramon Valley Times (Cal.) A03, (May 10, 1997).

58  California Regional Water Quality Control Board San Diego 
Region,

of cloud seeding it is unlikely that this amount of 
concentrated silver would ever occur in soils. The 
silver iodide is released over a wide area and is un-
likely to accumulate in concentrations which would 
be dangerous to humans. It is possible that undis-
persed capsules containing silver iodide could pro-
duce such concentrations if silver iodide is leaked or 
negligently dropped from a plane as has occurred 
in Russia.59 However, these types of incidents are 
likely to be isolated and easily remedied. Therefore, 
groundwater and soil environmental regulations are 
unlikely to affect cloud seeding activities.
7.2.  Violation of Endangered Species Acts 
A different question is whether cloud seeding and 

of either the Federal Endangered Species Act 60 or
California Endangered Species Act.61 Both of these 
acts establish a scheme under which any species 

protected from various private and governmental 

existence. Consequently, these acts protect spe-
cies which may be harmed by activities involved 
with surface water and groundwater. The activi-
ties are highly regulated if the activity is deemed 
to adversely affect the habitat and reproduction of 

As discussed above, silver contamination at levels 
not harmful to humans may nonetheless adversely 
affect the breeding and habitat of endangered spe-
cies such as salmon by contaminating waterways. 
Cloud seeding also alters natural weather patterns 
and which could adversely affect wildlife, including 
endangered species. Therefore, the endangered 
species act may prohibit cloud seeding activities in 
some areas.

8. CONCLUSION

-
erning cloud seeding activities in California. Cali-
fornia is increasing its water supply through cloud 
seeding and will probably increase its use of cloud 

-
ly intervened into cloud seeding activities because it 

-
ters.  Additionally, federal regulation may be slow to 
develop because courts may rule that federal regula-
tion of cloud seeding is unconstitutional. 

, http://www.sandiego.gov/
environmental-services/ep/pdf/93-86add1.wdr.pdf. 

59  Ian O’Neill, 
; http://www.universetoday.

com/2008/06/19/when-cloud-seeding-goes-wrong-cement-
chunk-falls-from-the-sky/, (June 19th, 2008)

60  See 16 U.S.C.A. § 1531 (Westlaw online).
61  West’s Ann. Cal. Fish & G. Code § 2050 (West Supp. 

2010).
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Currently, water procured from cloud seeding activi-
ties is governed by the same surface water rights 
that already exist under state laws. Current envi-

cloud seeding. Environmental regulatory actions 
concerning cloud seeding are likely to focus on the 
silver used to cloud seed which may adversely af-
fect endangered species by contaminating water-
ways. California may hold that some cloud seeding 
activities performed by government entities violate 
the California Constitution. Conversely, California 
may hold that cloud seeding activities are not only 
constitutional, but that the California public trust 
doctrine requires that cloud seeding activities be 
permitted. In the absence of state and federal regu-
lation, cloud seeding is regulated at the county level 

in California. A system of judicial rights or alternate 
water rights for cloud seeding activities may soon 
develop. Alternatively, California may choose not to 
follow the current surface rights and groundwater 
rights with respect to water procured through cloud 
seeding activities. Where states east of California 
perceive that California is taking precipitation at 
their expense, these states may request more sur-
face water in return. 
California has an increasing population and limited 
water supplies. Cloud seeding will likely play a larg-
er role in California to increase water supplies. The 
future focus of the law on cloud seeding activities in 
California will probably increase at the same pace 
the cloud seeding itself increases.


