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Crisis in California: The Need 
for Statewide Comprehensive 

Groundwater Management
Taylor Thornburgh*

Would you pay $500 for a car wash? That is what 
some residents in the State of California are pay-
ing after Governor Jerry Brown issued emergency 

legislation in early 2014 imposing fines of up to $500 for 
wasting water during one of the worst droughts the state has 
experienced.1 It may seem excessive to penalize people with 
such a hefty fine for something as trivial as a car wash. How-
ever, California’s drought has reached such unprecedented 
levels that the State is seeking to minimize any unnecessary 
waste of this precious resource. A more effective solution 
would be to comprehensively overhaul California’s use of one 
of its major sources of water: groundwater.

Groundwater is California’s largest source of water even 
though it has been largely unregulated since the development 
of groundwater pumping.2 The lack of efficient and practical 
regulation has resulted in substantial over-pumping of this 
resource, which, when coupled with minimal recharge, has 
left California’s groundwater resources considerably deplet-
ed.3 Past and present attempts at regulation both statewide 
and locally have been futile.4 California continues to leave 
regulation in the hands of local agencies and provides mini-
mal to no oversight.5 Additionally, the separate legal systems 
in place for regulating groundwater and surface water fail 
to recognize the important relationship between the two 

1. California to Impose Fines Up to $500 a Day for Wasting Water, CBS News (July 
16, 2014, 10:54 AM), http://www.cbsnews.com/news/california-to-impose-
fines-up-to-500-a-day-for-wasting-water/; Governor Brown, Legislative Lead-
ers Announce Emergency Drought Legislation, Office Governor Edmund G. 
Brown Jr. (Feb. 19, 2014), http://gov.ca.gov/news.php?id=18415.

2. Jan Stevens, California’s Groundwater: A Legally Neglected Resource, 19 Hast-
ings W.-Nw. J. Envtl. L. & Pol’y 3, 7 (2013); see infra Part II.

3. See infra Part I.A.
4. See infra Parts II.C–D.
5. Id.

sources and the possibility of harnessing excess supplies dur-
ing times of drought.6

To remedy its current groundwater crisis, this Note pro-
poses that California enact legislation to create a new agency 
designed to monitor water resources, both groundwater and 
surface water. This new agency will be headed by a director 
and will consist of members from local water districts. The 
agency should implement specific pumping rules and regu-
lations for each area depending on the needs of particular 
districts. For instance, if residents of a particular district are 
actively engaged in the production of agriculture or have sig-
nificantly more land subsidence than other areas,7 these fac-
tors will be taken into consideration when regulations and 
pumping limits are implemented. In complying with these 
rules and regulations, entities that wish to pump groundwa-
ter must obtain a permit from the agency in order to do so. 
The director will ultimately have the final say in agency deci-
sions regarding allocation of groundwater resources.

This Note will additionally recommend that the legisla-
tion provide for use of a conjunctive management approach 
throughout water basins in California that will recognize 
the relationship between groundwater and surface water and 
coordinate their use to adequately conserve the state’s water 
supplies.8 Lastly, in order to prevent further land subsidence 
in groundwater basins, it is necessary to develop a statewide 
subsidence monitoring program that will preventively inves-
tigate groundwater basins, identify those that are subject to 
subsidence, and report findings to the agency.9

Part I of this Note will address the current state of ground-
water in California as well as the economic and environmen-
tal consequences that result from excessive groundwater 
pumping. Part II will discuss the current legal regimes in 
place for regulating surface water and groundwater as well 
as past and present attempts at regulation. Part III will dis-

6. Tracy Stitt, Note, Evaluating the Preliminary Draft Articles on Transboundary 
Groundwaters Presented by Special Rapporteur Chusei Yamada at 56th Session of 
the International Law Commission in Geneva, May 2004, 17 Geo. Int’l Envtl. 
L. Rev. 333, 338–39 (2004–2005).

7. See discussion infra Part I.A.
8. See discussion infra Part III.A.
9. See discussion infra Part IV.E.
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cuss the approaches various other Western states have taken 
when considering the interrelationship between surface water 
and groundwater. Part IV will offer a solution to California’s 
groundwater problem through the creation of new legisla-
tion. Part V will address counter-arguments and concerns 
related to the proposed legislation. Finally, Part VI will 
address any potential arguments against the creation of this 
new legislation.

I. Background

In order to understand the magnitude of the California water 
crisis, it is necessary to discuss what exactly the problem is, 
how it occurred, and why.

A. Drought and California’s Groundwater

“Drought” is a period of drier than normal conditions caused 
by a lack of water from sources such as rainfall or runoff from 
nearby mountains.10 When rainfall levels are below average 
for an extended period of time, the flow of water channels is 
reduced, the amount of water in lakes and reservoirs substan-
tially decreases, and the depth to water in wells increases.11 If 
dry weather conditions continue and problems such as these 
persist, the dry period can become a drought.12 Governor 
Brown declared a drought state of emergency for the State 
of California on January 17, 2014.13 California is currently in 
its fourth year of severe drought conditions with 2014 being 
the third driest year on record.14 Substantial and prolonged 
drought circumstances such as these often increase ground-
water pumping to compensate for the resulting decrease in 
surface water supplies.15 In California, groundwater basins 
constitute the state’s largest reservoir at “[ten] times the size 
of all its surface reservoirs combined.”16 In addition, ground-
water supplies more than eighty percent of California’s resi-
dents with their drinking water.17

Groundwater forms in an area when rain falls and seeps 
into the ground.18 Water that is unused by plants percolates 
through the ground until it reaches a layer of rock through 
which the water is unable to move any deeper.19

An “aquifer” acts essentially as a natural underground 
storage unit for this groundwater and a “groundwater basin” 

10. California Drought, U.S. Geological Surv., http://ca.water.usgs.gov/data/
drought/ (last modified Oct. 5, 2015).

11. Id.
12. Id.
13. Id.
14. Id.
15. Cal. Dep’t of Water Res., Updated Report: Groundwater Resources Depleted by 

Drought, CA.gov (Dec. 2, 2014), http://www.water.ca.gov/news/newsreleases
/2014/120214groundwater.pdf.

16. Id.
17. Id.
18. See U.S. Geological Survey, Open File Report 93-643, What Is Ground-

water? 1 (2001), http://pubs.usgs.gov/of/1993/ofr93-643/pdf/ofr93-643.pdf.
19. Id.

is a large underground reserve capable of storing signifi-
cant amounts of water.20 The amount of groundwater in an 
area depends on recharge from rainfall, surface runoff from 
streams, snowmelt, and local underground geology that 
replenishes the aquifers.21 Groundwater can be extracted 
from aquifers by drilling or digging wells and then brought 
to the land surface through use of a pump.22

Every groundwater basin has some amount of water that 
can be removed without exceeding the recharge rate for that 
aquifer; this is commonly referred to the basin’s “safe yield.”23 
However, once pumping has exceeded the safe yield, these 
basins are subject to “overdraft.” Overdraft is the condition 
of a groundwater basin in which the amount withdrawn by 
pumping over a long period of time exceeds the amount of 
water being recharged.24 Continuous overdraft is not sustain-
able and has the potential to cause considerable adverse effects, 
such as land subsidence, if left unregulated.25 “Land subsid-
ence” occurs as a result of stress placed on an aquifer, such as 
groundwater extraction.26 Persistent and substantial stress on 
the aquifer causes the earth’s surface to gradually decline in 
elevation resulting in a physical deformation of the surround-
ing area.27 Land subsidence caused by the over-pumping of 
groundwater has become a growing concern in California cost-
ing the state billions of dollars with lasting adverse effects on 
water quality and the environment.28 One of the best examples 
of this phenomenon is the case of San Joaquin Valley.29

B. The Case of the San Joaquin Valley

The San Joaquin Valley is responsible for California’s posi-
tion as the nation’s largest producer of agriculture, producing 
eleven percent of the total U.S. agricultural value.30 Before 
development began in the area, groundwater was recharged 
primarily through stream channels and by precipitation.31 
By 1900, farmers began to divert water from rivers supply-
ing the surrounding area to irrigate the San Joaquin Valley.32 

20. Scott S. Slater, California Water Law and Policy §  11.04 (Mathew 
Bender & Co., Inc.) (2015); Water Science Glossary of Terms, U.S. Geologi-
cal Surv., http://water.usgs.gov/edu/dictionary.html (last modified Aug. 17, 
2015).

21. U.S. Geological Survey, supra note 18.
22. Id. at 2.
23. Slater, supra note 20.
24. E.g., Tara Moran et al., The Hidden Costs of Groundwater Overdraft, Water 

W., http://waterinthewest.stanford.edu/groundwater/overdraft/ (last updated 
Sept. 9, 2014).

25. Id.
26. James W. Borchers & Michael Carpenter, Land Subsidence From 

Groundwater Use in California 6 (2014).
27. Land Subsidence, U.S. Geological Surv., https://water.usgs.gov/edu/earthg-

wlandsubside.html (last modified Aug. 20, 2015).
28. See Borchers & Carpenter, supra note 26, at 97–98, 106.
29. Id. at 25.
30. Devin Galloway & Francis S. Riley, San Joaquin Valley, California: Largest Hu-

man Alteration of the Earth’s Surface, in U.S. Geological Survey, Circular 
1182, Land Subsidence in the United States 23 (1999).

31. Id. at 26.
32. Id. at 27.
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The reliance on surface water and the gradual decline in this 
resource forced farmers to turn to groundwater removal in 
regions where shallow groundwater was plentiful.33 Once 
the shallow groundwater levels became depleted by the rapid 
extraction, it became necessary to install pumps in the wells 
to sustain flow rates and allow for quicker and more efficient 
withdrawal.34 By 1955, approximately a quarter of the total 
groundwater used for irrigation in the United States was 
extracted from the San Joaquin Valley.35

This constant pumping was not sustainable.36 Acceler-
ated groundwater pumping and declining water levels caused 
about seventy-five percent of the total volume of land subsid-
ence in the area37 and by 1970, subsidence of more than one 
foot had affected more than half of the San Joaquin Valley.38 
The subsidence in this area has caused considerable adverse 
effects to the area’s infrastructure, physical features of the 
valley, canals, turnouts, bridges, pipelines, and storm sew-
ers.39 The cost, as a result of land subsidence, including the 
cost of making repairs to these damages, is estimated to be 
more than $1.3 billion just during the period between 1955 
and 1972.40 Today, subsidence continues to occur at unprec-
edented rates in the San Joaquin Valley reaching almost one 
foot per year in some areas.41 The result of this continued 
groundwater extraction has had enormous consequences on 
both California’s economic and environmental conditions.

C. Economic and Environmental Consequences

The case of the San Joaquin Valley is just one of many exam-
ples of the harmful effects of excessive groundwater pumping. 
As previously mentioned, California’s agricultural market is 
one of the largest in the country, generating nearly $21.24 
billion in exports in 201342 and contributing to more than 
fifty percent of the nation’s fruits, vegetables, and nuts.43 In 
order to maintain its position as the country’s most produc-
tive agricultural state,44 the agriculture sector uses approxi-
mately eighty percent of the state’s water.45 According to a 
2014 report published by the Center for Watershed Sciences 
at the University of California, Davis, the 2014 drought has 
resulted in a massive reduction in surface water available to 
agriculture, and groundwater is expected to replace seventy-

33. Id.
34. Id.
35. Id. at 28.
36. Id. at 29.
37. Id.
38. Borchers & Carpenter, supra note 26, at ES-3.
39. Id.
40. Id.
41. Renewed Land Subsidence Poses Risk to Water Infrastructure in California’s San 

Joaquin Valley, U.S. Geological Surv. (Nov. 21, 2013, 1:00 PM), http://
www.usgs.gov/newsroom/article.asp?ID=3731#.VbFw77dDnhn.

42. California Agricultural Production Statistics, Cal. Dep’t Food & Agric., http://
www.cdfa.ca.gov/Statistics/ (last visited Oct. 30, 2015).

43. Nick Allen, How Bad Is the California Drought?, Telegraph (Oct. 28, 2014), 
http://www.telegraph.co.uk/news/worldnews/northamerica/usa/11192081/
How-bad-is-the-California-drought.html.

44. California Department of Food & Agriculture, Nat’l Ass’n State Dep’ts Ag-
ric., http://www.nasda.org/9383/States/CA.aspx (last visited Oct. 30, 2015).

45. Heather Cooley et al., Nat. Res. Def. Council., Agricultural Water 
Conservation and Efficiency Potential in California 1 (2014).

five percent of that surface water at a pumping cost of $454 
million.46 The report further determined that the direct costs 
to agriculture as a result of the 2014 drought have totaled 
$1.5 billion including losses of $810 million in crop revenue 
and $203 million in dairy and other livestock value.47 Addi-
tionally, the total economic cost to the state as a result of the 
2014 drought was $2.2 billion dollars with a total loss of over 
17,000 jobs.48 It is asserted that if the drought continues, the 
next two years will see persistent overdraft causing an escala-
tion in pumping costs and leading to further land subsidence 
costing the state an estimated one billion dollars a year.49

The environment and consumers also suffer from lack 
of groundwater management. The United States relies on 
groundwater to supply fifty percent of its drinking water; 
however, groundwater is also considerably susceptible to the 
intrusion of various chemicals and contaminants.50 Geologic 
formations in the ground typically act as a natural filtration 
system for water when it begins to permeate the ground; 
however, aquifers are unable to filter every product and, as 
a result, groundwater is often subject to contamination.51 In 
California, several aquifers have been degraded by the intru-
sion of salt water and various chemicals, often introduced 
through use of pesticides in the agriculture sector.52

One of the more significant groundwater contamination 
problems arises from the introduction of nitrates caused by 
use of agricultural fertilizers and natural sources such as 
organic plant matter.53 Nitrate contamination is one of the 
most prevalent contaminants in groundwater because of 
its unique ability to penetrate the surface and infiltrate the 
water source and the inability to identify the pollutant unless 
the water is chemically analyzed.54 Consumption of nitrate-
polluted drinking water is especially dangerous to infants. 
Elevated nitrate levels in children can cause methemoglobin-
emia or so-called “blue baby syndrome” which reduces oxy-
gen supplies to vital organs and can result in brain damage 
and even death.55 Adults can usually consume nitrate with-
out experiencing adverse health effects, however, sustained 
nitrate exposure has been linked to the formation of nitrosa-
mines, which have been shown to cause cancer in animals.56

The intrusion of saltwater into groundwater aquifers 
has become an increasing problem especially near coastal 

46. Richard Howitt et al., Ctr. for Watershed Scis., Univ. of Cal., Davis, 
Economic Analysis of the 2014 Drought for California Agriculture 
3 (2014).

47. Id. at 10.
48. Id.
49. Id. at iii.
50. Bernard T. Nolan et al., Probability of Nitrate Contamination of Recently Re-

charged Groundwaters in the Conterminous United States, 36 Envtl. Sci. & 
Tech. 2138, 2138 (2002).

51. Kelley J. Hart, The Mojave Desert as Grounds for Change: Clarifying Property 
Rights in California’s Groundwater to Make Extraction Sustainable Statewide, 9 
Hastings W.-Nw. J. Envtl. L. & Pol’y 31, 34 (2002).

52. See Jodie T. Raccio, Agricultural Use of Pesticides: Farmer and Manufacturer Li-
ability for Groundwater Contamination, 3 Alb. L.J. Sci. & Tech. 185, 187 
(1993).

53. Nolan et al., supra note 50.
54. J.R. Self & R.M. Waskom, Nitrates in Drinking Water, Colo. State Univ. 

Extension (Nov. 11, 2013), http://www.ext.colostate.edu/pubs/crops/00517.
pdf.

55. Id.
56. Id.
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aquifers. The natural movements of freshwater and seawa-
ter prevent saltwater from intruding into coastal aquifers.57 
However, groundwater pumping and the subsequent reduc-
tion of freshwater in the aquifer triggers saltwater to be 
drawn towards the freshwater aquifer and ultimately causes 
saltwater contamination.58 The introduction of saltwater into 
the groundwater supply results in a decrease in the freshwater 
supplies of the aquifer and high quantities of saltwater render 
the water unsuitable for human consumption and agricul-
tural use.59

Streamflow reduction is similarly an important concern 
when considering the impact of groundwater extraction 
because of the inherent connectivity between groundwater 
and surface water systems. “Streams and rivers are com-
monly the primary locations of groundwater discharge, and 
groundwater discharge is often the primary component of 
streamflow.”60 Because of this interconnectedness, ground-
water pumping has the potential to reduce the amount of 
water that flows into streams and at times can draw stream-
flow into the underlying groundwater system thereby reduc-
ing streamflow and harming aquatic ecosystems.61

The adverse effects on streams as a direct result of ground-
water extraction are well demonstrated by Redwood Creek in 
California where a substantial impairment in streamflow has 
negatively impacted the aquatic ecosystem.62 Redwood Creek 
used to have a plentiful steelhead trout fish population.63 
However, during the drought between 1988 and 1991, irriga-
tors rapidly extracted groundwater in an attempt to maintain 
water supplies.64 The accompanying streamflow reduction in 
this area had a tremendous impact on the population of the 
steelhead trout, which decreased eighty-nine percent during 
this time period.65

Reduction in streamflow due to large-scale groundwa-
ter extraction by farmers in the surrounding area similarly 
impacts the Cosumnes River.66 As a result, the population 
of the Chinnok salmon has experienced a significant popula-
tion decrease because of its inability to migrate up the river 
and reach its spawning grounds.67 What used to be a thriv-
ing population of two to three million salmon is now a mere 
200,000.68

The adverse consequences from excessive groundwater 
pumping are potentially catastrophic. Although the state has 
already experienced tremendous economic and environmen-

57. Saltwater Intrusions, U.S. Geological Surv., http://water.usgs.gov/ogw/
gwrp/saltwater/salt.html (last modified Jan. 3, 2013).

58. Id.
59. Paul M. Barlow, U.S. Geological Survey, Ground Water in Freshwa-

ter-Saltwater Environments of the Atlantic Coast 3 (2003).
60. Paul M. Barlow & Stanley A. Leake, U.S. Geological Survey, Stream-

flow Depletion by Wells—Understanding and Managing the Effects 
of Groundwater Pumping on Streamflow 6 (2012).

61. See id. at 1.
62. Igor S. Zektser et al., Environmental Impacts of Groundwater Overdraft: Selected 

Case Studies in the Southwestern United States, 47 Envtl. Geology 396, 399 
(2005).

63. Id.
64. Id.
65. Id.
66. Id. at 400.
67. Id.
68. Id.

tal consequences as a result of continued drought conditions, 
the situation is only expected to get worse.69 The impacts 
of climate change and the resulting temperature increase 
in these regions will further exacerbate California’s ability 
to manage and mitigate drought conditions and is likely to 
result in more severe droughts in the future.70 Temperature 
increases have been linked to rapid evaporation from reser-
voirs, surface water, and soil as well as a decrease in snow-
pack, which typically provides gradual snowmelt to supply 
water reservoirs throughout the year.71 Even though drought 
conditions are expected to worsen, the institutional arrange-
ments California has in place for regulating groundwater do 
little to mitigate this threat.

II. California’s Water Regulatory Regimes

To better understand the reasons why California has failed 
to implement a statewide comprehensive groundwater man-
agement program, it is necessary to look to the legal nature 
of water property rights in California as well as its past and 
present attempts at regulation.

A. Property Rights of Water Users in California

California water rights are unique in that they utilize both 
appropriative and riparian rights.72 When California became 
a state, it adopted the English common law riparian right 
that entitles landowners to make use of the water flowing 
through his or her property.73 The landowner is not required 
to obtain a permit, government approval, or even consider 
potential adverse effects of their actions when asserting this 
type of water right.74

Water rights law changed significantly when miners 
rushed to California in search of gold and developed a “first 
in time, first in right” approach to stake their claim in rivers 
or streams.75 This marked the introduction of the appropria-
tive water rights system in California.76 The conflicts between 
appropriative users and riparian users caused numerous legal 
disputes and resulted in an amendment to the California 
Constitution that requires all use of water to be “reasonable 
and beneficial.”77 “Beneficial use” includes municipal and 
industrial uses, irrigation, hydroelectric generation, live-
stock watering, recreational use, fish and wildlife protection, 
and enhancement and aesthetic enjoyment.78 Users seeking 
to assert their water rights are subject to the reasonable use 
requirement as well as extensive permit requirements if they 

69. Henry Fountain, California Drought Is Worsened by Global Warming, Scientists 
Say, N.Y. Times (Apr. 1, 2015), http://www.nytimes.com/2015/04/02/science/
california-drought-is-worsened-by-global-warming-scientists-say.html?_r=0.

70. See id.
71. Id.
72. The Water Rights Process, Cal. State Water Resources Control Board, 

http://www.waterboards.ca.gov/waterrights/board_info/water_rights_process.
shtml (last visited July 27, 2015).

73. See id.
74. See id.
75. Id.
76. See id.
77. Id.; see also Cal. Const. art. X, § 2.
78. The Water Rights Process, supra note 72.
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wish to use surface water;79 however, aside from the reason-
able use requirement, groundwater is virtually unregulated.80

The public trust doctrine holds that certain resources are 
too valuable to be privately owned and are therefore deemed 
to be the property of all residents and subject to regula-
tion by the State.81 In National Audubon Society v. Superior 
Court,82 the California Supreme Court decided whether past 
appropriative water rights must be subject to the public trust 
doctrine.83 The court held that California had a continuing 
responsibility under the public trust doctrine and therefore 
parties are prohibited from appropriating water in a manner 
that harms public trust interests.84 This decision paved the 
way for state intervention in activities that may prove harm-
ful to water resources.

B. Surface Water Regulation

Whereas groundwater requires no permit or even approval 
to pump, surface water is subject to an extensive permit-
ting system and violations can result in serious penalties.85 
In 1914, the Water Commission Act created the State Water 
Resources Control Board and established its power to dis-
pense permits and licenses to use California’s surface water.86 
All those seeking to use surface water, ranging from entire 
water districts and utilities to individual farmers and ranch-
ers, must obtain a permit.87 Water right permits for surface 
water specify the amounts, conditions, and construction 
timetables for the proposed water use.88

In order to obtain a permit, it is first necessary to file an 
application describing the “proposed project’s source, place 
of use, purpose, point(s) of diversion and quantity to be 
diverted.”89 Next, the Board must notify an applicant within 
thirty days of its status as either accepted or incomplete.90 
If the application is accepted, the date of filing establishes 
priority rights for the applicant.91 The California Environ-
mental Quality Act92 requires that the Board consider poten-
tial environmental impacts before a permit is approved.93 The 
Board examines potential environmental impacts and con-
siders whether any preservation requirements are necessary 
to ensure there are no adverse environmental consequences.94 
The Board then publishes a notice of intent whereby mem-
bers of the public are invited to comment on the proposal and 
applicants respond to any concerns presented.95 If a member 
of the public does voice a concern with the applicant’s pro-

79. See id.
80. See id.; infra Parts II.C–D.
81. See Nat’l Audubon Soc’y v. Superior Court, 658 P.2d 709, 724 (Cal. 1983).
82. Nat’l Audubon Soc’y v. Superior Court, 658 P.2d 709 (Cal. 1983).
83. Id. at 712.
84. Id. at 727.
85. The Water Rights Process, supra note 72.
86. Id.
87. Id.
88. Id.
89. Id.
90. Id.
91. Id.
92. Cal. Pub. Res. Code §§ 21000–21177 (West 2015).
93. The Water Rights Process, supra note 72.
94. Id.
95. Id.

posal, the Board works to resolve these problems and facili-
tate mutual agreement among the parties.96 If the dispute 
cannot be resolved, the Board’s Division of Water Rights can 
provide an engineering field investigation report to help solve 
the issue.97 In the case of an appeal, a formal hearing is held 
before one or more members of the Board.98

The last and final step is the actual issuance of the per-
mit. In order to issue the permit, the Board must find that 
“unappropriated water is available to supply the appli-
cant, and that the applicant’s appropriation is in the pub-
lic interest.”99 If these two findings are met, the permit is 
issued. However, if the Board decides they are not, it may 
require additional conditions, or the application may be 
denied in its entirety.100

C. Failed Attempts at Groundwater Regulation

California’s groundwater is virtually unregulated, allowing 
anyone with property overlying a basin to pump to their 
heart’s content, though California uses more groundwater 
than any other state, relying on it for forty percent of its 
total water supply in an average year and sixty percent in dry 
years.101 Why would a state that uses and relies on a limited 
resource allow entities to pump at their leisure?

California has effectively left regulation of groundwater 
entirely in the hand of local agencies and has provided little, 
if any, oversight to ensure these local agencies are implement-
ing effective rules or sufficiently monitoring water use. As 
early as 1913, the California Conservation Commission con-
cluded that the subject of groundwater regulation was so vast 
that it did not have the time or the money to investigate the 
matter adequately.102 In 1961, the Assembly Water Commit-
tee stated, “Water agencies . . . desire to solve their problems 
themselves and to manage ground water basins locally” and 
that the Committee “agrees that local management is desir-
able and  .  .  . provides simplified solutions to many of the 
groundwater basin management problems.”103

In 1977, Governor Jerry Brown104 created the Gover-
nor’s Commission to Review California Water Rights Law 
(“Commission”).105 The Commission issued a report that 
included a number of findings on the condition of ground-

96. Id.
97. Id.
98. Id.
99. Id.
100. Id.
101. Paul Rogers, California Drought: Lawmakers Consider Historic Rules to Limit 

Groundwater Pumping, San Jose Mercury News (Aug. 9, 2014), http://www.
mercurynews.com/drought/ci_26307724/california-drought-lawmakers-con-
sider-historic-rules-limit-groundwater. In average years, California relies on 
groundwater for forty percent of its total water supply and in dry years, is 
dependent on groundwater for up to sixty percent of its entire water supply. Id.

102. Conservation Comm’n of the State of Cal., Report of the Conserva-
tion Commission of the State of California 31 (1913).

103. Assembly Interim Comm. on Water, Groundwater Problems in Califor-
nia 46 (1962).

104. This is the same Governor Jerry Brown that is currently governor of California. 
He previously served as governor from 1975–1983 and was re-elected in 2011. 
Jerry Brown Biography, Office Governor Edmund G. Brown Jr., http://gov.
ca.gov/m_about.php (last visited Sept. 28, 2015).

105. Cal. Exec. Order No. B-26-77 (1977).
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water and proposed several viable solutions.106 The report rec-
ognized that groundwater resources were essential to meeting 
water supply demands. The Commission additionally recog-
nized that certain areas of the state were withdrawing sig-
nificantly more water from basins than was being recharged, 
further exacerbating the groundwater supply shortfall.107 
The Commission acknowledged that California’s groundwa-
ter resources were not being adequately protected and that 
“except in a few areas, groundwater extraction is not man-
aged to the extent that oil and gas production, timber har-
vesting, mining, or even surface water diversions are.”108 The 
Commission observed that “California’s groundwater is usu-
ally available to any pumper, public or private, who wants to 
extract it, regardless of the impact of extraction on neighbor-
ing groundwater pumpers or on the general community.”109 
Even though the Commission recognized as early as 1977 
that groundwater resources were considerably unregulated, 
no legislation was created as a result of its recommendations, 
and regulation was left largely to local agencies.

In 1992 the California legislature expanded the concept of 
proactive local management through the adoption of Assem-
bly Bill 3030 (“AB 3030”).110 AB 3030 set forth a procedure 
for the adoption of “coordinated plans” in order to facilitate 
greater collaboration between local agencies that exist within 
the same groundwater basin and may have competing water 
interests.111 However, AB 3030 merely encouraged adoption 
and implementation of plans and the Department of Water 
Resources did not review plans for compliance, rendering the 
effort largely ineffective.112

Although it was largely recognized that California’s 
groundwater was seriously at risk and the State’s resource 
management approach was in need of reform, the State has 
historically left regulation at the hands of local agencies and 
did not implement any effective legislation as a result of these 
findings. California’s most recent attempts at regulation have 
similarly followed the same path.

D. Recent Attempts at Groundwater Regulation 
Similarly Fall Short

The implementation of the Groundwater Monitoring por-
tion of the California Water Code was one of California’s 
most recent attempts at regulating groundwater and seemed 
to include several practical proposals.113 This 2009 legislation 
requires regular and systematic local groundwater monitor-
ing by the Department of Water Resources through collabo-
ration with local monitoring parties.114 Although this was the 
first piece of legislation to actually require groundwater level 

106. Governor’s Comm’n to Review Cal. Water Rights Law, Final Report ch. 
5 (1978).

107. See id. at 137.
108. Id. at 136.
109. Id.
110. Assemb. 3030 (Cal. 1992) (Cal. Water Code §§ 10750–10756).
111. Id.
112. Cal. Water Found., Evaluation of California Water Management 

Planning 39 (2014).
113. Cal. Water Code § 10931.
114. Id.

monitoring by an agency, the success of the legislation has 
yet to be seen. As of October 19, 2015, several large basins 
throughout California, the San Joaquin Valley in particular, 
are still unmonitored by a local agency even though they are 
categorized as high and medium priority basins.115

In response to the considerable problems California is 
facing with its water supply, it recently joined every other 
Western state by implementing legislation regulating 
groundwater.116 In September of 2014, Governor Jerry Brown 
signed a package of three bills into law, known as the Sus-
tainable Groundwater Management Act (“SGMA”), which 
is designed to regulate groundwater pumping by providing 
local agencies with the power to limit groundwater pump-
ing, shut down wells, and impose fines and penalties in order 
to avoid “undesirable results.”117 “Undesirable results” are 
defined as significant and unreasonable depletion of supply, 
land subsidence, reduction of groundwater storage, seawater 
intrusion, water quality degradation, and adverse impacts on 
beneficial uses of surface water; however, the legislation does 
not define what “significant and unreasonable” means.118 
California water agencies are directed to oversee ground-
water sustainability plans developed by local agencies, and 
are authorized to step in if local actions are not sufficient.119 
Authorities in the most over-pumped basins must submit 
sustainability plans to the state by 2020.120 Other basins that 
are considered priorities have an additional twenty years to 
curtail serious overdraft, which means results are unlikely 
to be seen until at least 2040.121 The practical effect of the 
SGMA is the continued recognition that groundwater man-
agement is best accomplished locally.122

In April 2015, after drought conditions continued to 
worsen, Governor Jerry Brown issued an executive order 
directing the State Water Resources Control Board to reduce 
water usage by twenty-five percent.123 According to the Gov-
ernor’s website, the new order “calls on local water agencies to 
adjust their rate structures to implement conservation pric-
ing, recognized as an effective way to realize water reductions 
and discourage water waste.”124 Yet again, the focus of the 

115. Monitored Groundwater Basins, and Unmonitored High and Medium Priority 
Basins and Portions of Basins, in the CASGEM Program as of October 19, 2015, 
Cal. Dep’t Water Resources (last visited Nov. 10, 2015), http://www.water.
ca.gov/groundwater/casgem/pdfs/CASGEMcompliance10192015.pdf.

116. See S. 1168 (Cal. 2014); see also Alaska Stat. Ann. §  46.15.260(9) (West 
2015); Ariz. Rev. Stat. Ann. § 45-401 (2015); Colo. Rev. Stat. Ann. § 37-
90-101 (West 2015); Idaho Code Ann. § 42-226 (West 2015); Kan. Stat. 
Ann. § 82a-929 (West 2015); Mont. Code. Ann. § 85-2-901 (West 2015); 
Nev. Rev. Stat. Ann. § 534.020 (LexisNexis 2015); N.M. Stat. Ann. § 72-
12-1 (West 2015); N.D. Cent. Code § 61-01-01 (2015); Okla. Stat. tit. 
82, § 1020.2 (2015); Or. Rev. Stat. § 537.777 (2015); S.D. Codified Laws 
§  46-6-3 (2015); Utah Code Ann. §  73-5-15 (West 2015); Wash. Rev. 
Code § 90.44.020 (2015); Wyo. Stat. Ann. §§ 41-3-901 to 41-3-938 (Lex-
isNexis 2015).

117. See S. 1168, §§ 10721(v), 10725–10726.6.
118. Id. § 10721(w).
119. Id. § 10933(e).
120. Id. § 10720.7(a)(1).
121. Id. § 10720.7(b)(1).
122. Id. § 113.
123. Governor Brown Directs First Ever Statewide Mandatory Water Reductions, Of-

fice Governor Edmund G. Brown (Apr. 1, 2015), http://gov.ca.gov/news.
php?id=18913.

124. Id.
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order is to empower local water agencies to impose regula-
tions when it comes to water use. One of the most important 
aspects of this order is that the agriculture sector, which uses 
eighty percent of California’s water, is effectively exempt from 
this duty to economize on water and is not required to reduce 
its water use whatsoever.125 In contrast to delegating power 
to local agencies, other states have adopted various practical 
approaches when tasked with regulating groundwater use.

III. Other Regulatory Approaches

Other states have adopted various tools to adequately main-
tain and increase their groundwater supplies. One of these 
tools is adoption of a conjunctive management approach 
which is used to coordinate surface and groundwater 
resources and harness excess water during times of need.126 In 
addition, some states have introduced legislation calling for 
statewide groundwater reform.127 In 1980, Arizona enacted 
the Arizona Groundwater Management Act (“GMA”)128 
implementing practical and effective regulation of its ground-
water resources.129

A. Conjunctive Water Management

California’s groundwater management is backward not only 
in its heavy reliance on local management but also in its sep-
arate regulatory treatment of two interconnected resources: 
surface and groundwater.130 Other states have recognized the 
necessity of treating groundwater and surface water holisti-
cally and it is well recognized that the use of a conjunctive 
management approach is an effective and important step 
towards maintaining adequate water supply.131

A conjunctive management approach mandates the cap-
ture of surplus water from rivers and streams during times 
of excess surface water, which is to be stored in underground 
aquifers.132 These aquifers can then be tapped during periods 
of inadequate streamflow to sustain water use.133 The goal of 
the conjunctive management approach is to coordinate these 

125. See Jeff Guo, Agriculture Is 80 Percent of Water Use in California. Why Aren’t 
Farmers Being Forced to Cut Back, Wash. Post (Apr. 3, 2015), http://www.
washingtonpost.com/blogs/govbeat/wp/2015/04/03/agriculture-is-80-per-
cent-of-water-use-in-california-why-arent-farmers-being-forced-to-cut-back/. 
State water rights have played a substantial role in explaining why there is 
such a tremendous difference between agricultural and urban use. Agricultural 
users are typically pumping to produce water for their own land and these 
rights are generally protected by the legal doctrines of beneficial use and cor-
relative rights. Urban users on the other hand are subject to appropriation by 
water suppliers. See William Blomquist et al., Common Waters, Diverg-
ing Streams: Linking Institutions to Water Management in Arizona, 
California, and Colorado 121 (2004).

126. See infra Part III.A.
127. See infra Part III.B.
128. Ariz. Rev. Stat. Ann. §§ 45-411 to 45–637 (2015).
129. Id. § 45-401
130. See Barbara Tellman, Why Has Integrated Management Succeeded in Some States 

but Not in Others?, 106 J. Contemp. Water Resources & Educ. 13 (1996).
131. Blomquist et al., supra note 125, at 25–26.
132. A Comparative Institutional Analysis of Conjunctive Management Practices 

Among Three Southwestern States, U.S. Envtl. Protection Agency, http://
cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.highlight/abstract/ 
615/report/F (last updated Nov. 22, 2002).

133. Id.

water resources in order to mitigate drought, maximize water 
availability, and ensure the protection of water quality.134 
This approach can be used in large-scale storage projects or 
smaller single-basin projects within a state.135

The conjunctive management approach differs with each 
state due to varying legal regimes in place for regulating 
water. For instance, California’s reliance on local water dis-
tricts has made it difficult for the State to regulate water use 
because conjunctive management solutions are implemented 
on a case-by-case basis to fit local conditions.136 Arizona, on 
the other hand, passed the Groundwater Storage and Recov-
ery Projects Act in 1986 authorizing private individuals and 
public agencies to create storage projects in underground 
aquifers, essentially advocating for a conjunctive manage-
ment approach.137 Arizona’s passage of groundwater reform 
has created a relatively centralized approach to water admin-
istration, making regulation more practical.138

Adoption of a conjunctive management approach is also a 
relatively inexpensive option compared to alternatives such as 
building above ground surface water storage systems and new 
dams.139 In 1995, the U.S. Bureau of Reclamation estimated 
that the cost of water derived from conjunctive use ranged 
from $60–$120 per acre-foot while the cost of constructing 
new surface storage facilities was estimated at $300–$3000 
per acre-foot.140 In addition to adopting conjunctive manage-
ment approaches, other states have remedied their groundwa-
ter problems through extensive legislation.141

B. Arizona Groundwater Management Act of 1980

The Arizona Legislature passed the GMA in 1980 with the 
purpose of providing comprehensive guidelines for man-
agement of groundwater.142 The GMA created the Ari-
zona Department of Water Resources (“ADWR”), which 
is responsible for the management of all water resources in 
Arizona.143 The ADWR is headed by a director that has the 
final authority on all decisions made by the department and 
is vested with the power to create new Active Management 
Areas (“AMAs”), define basins and sub-basins, limit per cap-
ita consumption of groundwater in urban areas, and enforce 
the GMA through civil and criminal penalties.144

Additionally, the GMA created different management 
plans for groundwater use in Arizona depending on the 
need of these particular areas.145 After review and public 
input, management plans are approved by the ADWR 
Director and have the force of administrative rule.146 The 
primary purpose of the GMA was to identify and mini-

134. Id.
135. Blomquist et al., supra note 125, at 18.
136. See Blomquist et al., supra note 125, at 19.
137. Ariz. Rev. Stat. Ann. § 45-811.01 (2015).
138. See infra Part III.B.
139. Id. at 34–35.
140. Id.
141. See infra Part III.B.
142. Ariz. Rev. Stat. Ann. § 45-401.
143. See id. § 45-102.
144. See id. §§ 45-103, 45-105.
145. Id. § 45-563.
146. Id. §§ 45-570, 45-571.
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mize groundwater overdraft in areas designated as AMAs 
by implementing groundwater management goals for each 
AMA and requiring permits for groundwater pumpers.147 
Additionally, the GMA limited the excessive pumping of 
groundwater in the agricultural industry by limiting use of 
water to irrigate only to lands that had been irrigated dur-
ing 1975 through 1979.148

AMA boundaries are based on the hydrological conditions 
of a particular region and not based on political boundaries 
such as state or county lines.149 The boundaries of AMAs are 
subject to reorganization if there are changes in the hydro-
logical conditions within a certain AMA.150 For instance, the 
Santa Cruz AMA was detached from the Tucson AMA in 
1994 to account for the differing groundwater conditions in 
the two areas.151 It was determined by the Arizona Legisla-
ture that the uniqueness of the hydrology of the Santa Cruz 
river basin required the adoption of a conjunctive manage-
ment approach to better address these problems.152

In order to effectively manage groundwater use, each 
AMA or group of AMAs have different goals based on the 
hydrological conditions in that particular area.153 Several of 
the urban AMAs including Phoenix, Prescott, and Tucson 
have ensuring a “safe yield” as their management goal.154 The 
Santa Cruz AMA’s goal is to maintain safe yield and also to 
prevent local water tables from experiencing long-term reduc-
tion.155 The largely agricultural Pinal AMA was previously 
subject to significant overdraft caused by crop irrigation,156 
therefore, the goal in this AMA is to “allow development of 
irrigation uses . . . and to preserve existing agricultural econ-
omies in the active management area for as long as feasible, 
consistent with the necessity to preserve future water supplies 
for non-irrigation uses.”157 These goals address the needs of 
Arizona as a whole while still considering the unique hydro-
logical condition of each AMA.

One particularly innovative provision of the GMA was 
to require an assured water supply program that mandates 
any new municipal growth in the AMAs be based on seven 
criteria.158 The purpose of the assured water supply program 

147. Id. §§ 45-512, 45-562.
148. Id. § 45-452.
149. See Sharon Megdal, Arizona Groundwater Management, Water Rep. (Enviro-

tech Publ’ns, Eugene, Or.), Oct. 15, 2012, at 9, 10 (“AMA boundaries were 
largely determined by hydrological considerations. AMAs include parts of 
counties and some include parts of more than one county.”).

150. Ariz. Rev. Stat. Ann. § 45-417.
151. Id. §§ 45-411.02 to 45-411.04.
152. Id. § 45-411.04.
153. See Megdal, supra note 149 (comparing how urbanization, agricultural needs, 

and specific water table limits affected the hydrological goals of different hy-
drological municipalities in Arizona).

154. Ariz. Rev. Stat. Ann. § 45-562. The statute defines safe yield as “a ground-
water management goal which attempts to achieve and thereafter maintain a 
long-term balance between the annual amount of groundwater withdrawn in 
an active management area and the annual amount of natural and artificial 
recharge in the active management area.” Id. § 45-561(12).

155. Id. § 45-562.
156. Kathleen Ferris, Groundwater Management: Why Arizona Must Continue 

to Lead, Ariz. Mun. Water Users Ass’n (Sept. 22, 2014), https://amwua.
wordpress.com/2014/09/22/groundwater-management-why-arizona-must- 
continue-to-lead/.

157. Ariz. Rev. Stat. Ann. § 45-562.
158. AAWS 101 Seminar, Ariz. Dep’t Water Resources, http://www.azwater.gov/

AzDWR/WaterManagement/AAWS/default.htm (last visited Sept. 12, 2015).

is to preserve and protect limited groundwater supplies in 
Arizona’s five AMAs.159 First and foremost, a hydrologic 
study must be conducted that considers demands of area 
users for a one hundred year period to determine whether 
the water is and will remain physically available.160 Second, 
legal rights to the water must exist.161 Third, water provid-
ers and developers must show that the water supply will not 
be interrupted or that there are sufficient backup supplies 
in the event of a water shortage.162 Fourth, water provid-
ers or developers must be financially capable of construct-
ing the water delivery system and any storage or treatment 
facilities.163 Fifth, any proposed water sources must satisfy 
any applicable water quality standards.164 The last two cri-
teria require consistency with management goals and man-
agement plans of that AMA.165

The Arizona Legislature created the Arizona Water Bank-
ing Authority (“AWBA”) in 1996 for the purpose of storing 
water for future shortages.166 The AWBA stores unused Col-
orado River water for use during potential water shortages 
to ensure adequate water supplies for Arizona, thus acting 
as a sort of conjunctive management body.167 This water is 
stored underground in preexisting aquifers or used directly 
by water districts as an alternative to pumping groundwa-
ter.168 As of 2014, the AWBA had stored approximately 
3.4 million acre-feet of water for future use in Arizona.169 
However, it is important to note that to date no water has 
been recovered because Arizona has not declared any official 
water shortages.170

The GMA has been hailed a success in Arizona and was 
recognized by the Ford Foundation as one of the ten most 
innovative programs in state and local government in 1986.171 
Although the populations of Arizona’s largest cities have seen 
a dramatic increase since the GMA was initially passed, 
the demand for water in these highly populated areas has 
decreased.172 The City of Phoenix is the sixth largest city in 
the country, and despite the eighty-three percent population 
increase between 1980 and 2010, the per capita demand of 
water only increased by thirty-five percent and the total water 
production in the area increased by only eighteen percent.173

159. Id.
160. Id.
161. Id.
162. Id.
163. Id.
164. Id.
165. Id.
166. Welcome, Ariz. Water Banking Authority, http://www.azwaterbank.gov/ 

(last visited Sept. 10, 2015).
167. Id.
168. Id.
169. Ariz. Water Banking Auth., Annual Report: 2014, at 1 (2015).
170. Megdal, supra note 149, at 14–15.
171. Overview of the Arizona Groundwater Management Code, Ariz. Dep’t Water 

Resources 1 (n.d.), http://www.azwaterbank.gov/Plans_and_Reports_Docu-
ments/Annual_Reports.htm.

172. Colorado River Basin Water Supply and Demand Study: Hearing Before the Sub-
comm. on Water and Power of the S. Comm. on Energy & Nat. Res., 113th Cong. 
8 (2013) (statement of Kathleen Ferris, Executive Director, Arizona Munici-
pal Water Users Association), http://www.energy.senate.gov/public/index.
cfm/2013/7/water-and-power-subcommittee.

173. Id.
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IV. The Move Towards Comprehensive 
Statewide Groundwater Reform

California must implement practical changes to ensure effec-
tive management of its vital groundwater resources. This 
Note proposes that the State of California enact legislation—
called the California Groundwater Management Act—that 
would create a new agency with the purpose of monitoring 
both surface and groundwater resources in order to effectively 
curb and potentially eliminate the statewide water crisis. 
Portions of this legislation will be modeled after the GMA, 
which has been deemed “the most far-reaching groundwater 
management regulatory framework in the United States.”174 
Although there are currently several different water agencies 
at the state level in California, these agencies have failed to 
develop a centralized management program and have con-
tinued to leave regulation to local agencies.175 Furthermore, 
these statewide agencies are tasked with regulating surface 
water and not groundwater.176 In addition, the unique water 
rights laws in California make it exceedingly difficult to reg-
ulate use. This Note’s proposed new agency, the California 
Water Resources Agency (“CWRA”) will address these inef-
ficiencies as well as develop new strategies to maintain and 
protect California’s water resources.

In addition to creation of the CWRA, the California 
Groundwater Management Act will require the state to 
implement conjunctive management systems to recognize 
and harness the interconnectedness of groundwater and 
surface water within its basins. The statute will additionally 
vest the CWRA with the power to issue permits to those 
seeking to use either groundwater or surface water as well 
as adjudicate disputes arising out of permit issuance. Lastly, 
the statute will create a comprehensive statewide land subsid-
ence monitoring program designed to preemptively address 
land subsidence concerns and report findings to the CWRA, 
which will regulate and issue permits accordingly.

A. Structure of the California Water Resources Agency

The California Groundwater Management Act would create 
a water agency designed to regulate and oversee California’s 
groundwater resources. Similar to the Arizona Department of 
Water Resources, the CWRA would be headed by a Director 
vested with significant power to ensure groundwater is being 
effectively monitored.177 The Director would be respon-
sible for designating groundwater basins and sub-basins.178 
Within eighteen months of the enactment of this legislation, 
the Director should propose the boundaries of these basins 
and within twenty-four months, must hold a public hear-
ing to determine the final boundaries.179 After this hearing, 
the Director would have sixty days to publish a map clearly 

174. Megdal, supra note 149, at 9.
175. Cal. Water Code § 10750.6 (West 2001).
176. A Comparative Institutional Analysis of Conjunctive Management Practices 

Among Three Southwestern States, supra note 132.
177. See generally Ariz. Rev. Stat. Ann. § 45-403 (2015).
178. See id.
179. See id.

identifying all lands included within the groundwater basin 
and sub-basins as well as provide factual data justifying the 
chosen boundaries.180

Based on these findings and findings from the subsid-
ence monitoring program181 the Director would then divide 
California into various management zones, similar to the 
AMAs in the GMA.182 However, in contrast to the AMAs, 
the entire State of California would be divided into manage-
ment zones due to the magnitude of the current groundwater 
crisis and the necessity for statewide regulation. The Direc-
tor has the authority to restructure the management zone 
if it is determined that hydrological conditions of a certain 
zone or a basin changes.183 The Director is responsible for 
implementing management goals for each zone based on 
these hydrological conditions and the purpose of water use 
in the particular zone, such as if the zone is primarily used for 
irrigation or for urban water uses.184 The Director would have 
the power to designate a zone as a limited irrigation zone 
whereby a party can only irrigate land that has been irrigated 
in the past five years from the date of this legislation.185

In order to make these important decisions, the Director 
would appoint a zone director within each management zone 
to assist the Director in developing management plans.186 In 
addition, each zone would have a five member advisory coun-
cil with four of the members appointed by the Governor and 
one elected by the voters within each zone.187 This process 
will help to ensure that the unique needs of local agencies 
are addressed, while at the same time promoting California’s 
interests as a whole.

In addition to groundwater regulation and oversight, the 
Director and the CWRA would be vested with the present 
authority the California Department of Water Resources 
(“DWR”) possesses to regulate surface water, which is subject 
to an extensive permitting system.188

B. Adoption of Conjunctive Management

In order to advance this proposal, it is necessary that Cali-
fornia adopt a conjunctive management system effectively 
treating groundwater and surface water under the same legal 
regime. Maintaining two differing legal systems for surface 
and groundwater rights is impractical and has deterred Cali-
fornia’s ability to adopt conjunctive management.189 Fur-
thermore, the continuing tendency to leave regulation in 
the hands of local agencies has also impeded the ability to 
adopt conjunctive management.190 Through creation of the 

180. See id. § 45-404.
181. See infra Part III.E.
182. Ariz. Rev. Stat. Ann. § 45-411.
183. See id. § 45-417; infra Part III.E. After statewide subsidence monitoring has 

occurred, the Director will have the ability to reclassify or organize certain 
management zones based on these findings. Ariz. Rev. Stat. Ann. § 45-417.

184. Ariz. Rev. Stat. Ann. §§ 45-562 to 45-563.
185. Id. §§ 45-431 to 45-434.
186. Id. §§ 45-418 to 45-419.
187. Id. § 45-420.
188. See infra Part II.C.
189. Blomquist et al., supra note 125, at 65.
190. Id. at 63–64. Most local agencies lack the authority and means to undertake 

groundwater storage programs. In addition, the difficulties presented by the 
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CWRA, which will effectively monitor and enforce water 
regulations, it is possible to adopt a conjunctive management 
approach. Under this approach, any entity seeking to pump 
groundwater would need to obtain a permit from the CWRA 
subject to essentially the same requirements as surface water 
permits.191 If California were to adopt a conjunctive manage-
ment approach for all its basins, it would minimize the effect 
of drought because the state would be able to store unallo-
cated surface water in underground aquifers to be readily 
available during times of drought. It is estimated that Cali-
fornia has the potential to harness one million acre-feet or 
more per year of additional water supply if the conjunctive 
management approach were developed on a wider scale.192 
Although several local agencies have implemented a conjunc-
tive approach in some basins, a conjunctive approach with 
widespread use throughout California’s basins is necessary to 
correctly address groundwater management problems.193 The 
adoption of the California Groundwater Management Act 
will create a centralized management scheme and provide the 
necessary framework for implementing this approach.

C. Permitting Requirements

In order to obtain a permit to pump groundwater, an entity 
would be required to go through essentially the same steps as 
those required for an applicant attempting to obtain a permit 
to use surface water. A potential pumper would need to file 
an application describing the nature and purpose of the use, 
the proposed quantity and location, and pay a $1000 permit 
application fee.194 Next, if the CWRA finds the initial appli-
cation is consistent with the goal in that particular zone, the 
CWRA must consider various environmental impacts from 
the proposed utilization of water resource. This is where 
the permit process would differ because in addition to the 
environmental impacts considered when obtaining a surface 
water permit, an applicant must take land subsidence, water 
quality degradation, and effects on streamflow when consid-
ering potential adverse environmental impacts.

If a particular basin is in a state of overdraft, the CWRA 
may decline to issue this permit or amend the permit to 
authorize less pumping than requested to prevent subsid-
ence.195 It would additionally be necessary for the CWRA to 
determine whether issuing a permit would be consistent with 

institutional structure of California management organizations further inhibit 
development of conjunctive management projects. “Even the lack of a state-
wide system in California for setting rights of groundwater withdrawal, stor-
age, and recapture reflects and reinforces the tradition of local governance.” Id. 
at 131.

191. See The Water Rights Process, supra note 72 and accompanying text for discus-
sion on the permitting process for surface water.

192. Blomquist et al., supra note 125, at 53.
193. Conjunctive Water Management: A Solution to the West’s Growing Water De-

mand?: Hearing Before the Subcomm. on Energy & Res. of the H. Comm. on Gov’t 
Reform, 109th Cong. (2006).

194. This cost is consistent with the ADWR application to withdraw groundwater. 
See Groundwater Withdrawal Permits, Ariz. Dep’t Water Resources, http://
www.azwater.gov/azdwr/WaterManagement/GroundWater/PermitsFormsAp-
plicationsWithdrawal.htm (last updated Mar. 27, 2014) (choose application 
form 513).

195. See infra Part IV.E. Occurrences of land subsidence will be preventatively 
monitored by the Land Subsidence Monitoring program which will utilize 

the goal within that particular management zone and within 
the established water usage in that area. Next, the CWRA 
must provide opportunity for public notice and comment 
on the proposed issuance of the permit. The CWRA shall 
resolve any disputes arising as a result of the notice and com-
ment process. Lastly, the CWRA will issue the permit if it 
finds that the unappropriated water is in fact available and 
appropriating the water to the applicant is consistent with the 
goals of that management zone and the state as a whole. Any 
and all fees obtained from a water extraction application will 
support a state water trust to fund research and monitoring 
to prevent further overdraft and waste of water.196

D. Penalties for Violation

Similar to the penalties that Arizona currently imposes for 
groundwater use violations, any person197 without authority 
who uses water that belongs to another, diverts water from a 
stream, or knowingly wastes water to the detriment of another 
will be guilty of a Class 2 misdemeanor.198 Furthermore, if it 
is determined that a person has violated a term of the statute, 
a civil penalty will be assessed for up to $100 a day for activ-
ity not directly related to taking of water or $10,000 a day for 
violations directly related to illegal taking of water.199 When 
determining a reasonable amount to penalize an individual, 
the Director and CWRA should look to the harm caused to 
the public, adequacy of notice to the violator, past conduct of 
the particular violator, and the intent of the individual.200 All 
fines collected from violators will be added to the California 
water trust.

E. Statewide Subsidence Monitoring Program

California currently lacks a coordinated statewide sub-
sidence monitoring program.201 Consequently, informa-
tion about significant land subsidence in California is only 
reported after the impacts from subsidence have occurred.202 
In order to adequately consider the potential adverse effects 
of land subsidence, it is necessary to preventatively investi-
gate and monitor this occurrence. In addition to creating the 
CWRA, the statute will establish a program whereby scien-
tists and geologists monitor land subsidence and make rec-
ommendations about the status of basins. This would require 
additional resources and funding because land subsidence 
monitoring requires utilization of advanced technology. For 
instance, several scientists recommend use of interferometric 

new technology, compile, and retain data to better identify potential cases 
of land subsidence.

196. See infra Part IV.E.
197. This Note contemplates the same definition of “person” as is defined in the 

Arizona Groundwater Management Act. “A ‘person’ means an individual, a 
partnership, a corporation, a municipal corporation, the [S]tate of [California] 
or any political subdivision, the United States of America, and Indian tribe or a 
community or any other legal entity, public or private.” Ariz. Rev. Stat. Ann. 
§ 45-251 (2015).

198. Id. § 45-112.
199. Id. § 45-137.
200. Id.
201. Borchers & Carpenter, supra note 26, at 106.
202. Id.
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synthetic aperture radar (“InSAR”) technology.203 InSAR has 
been described as “the most cost efficient method to generate 
high-resolution land surface deformation information over 
large areas with high spatial detail.”204 InSAR data has the 
potential to provide detailed monitoring and imagery and 
better demonstrate the magnitude and degree of subsidence 
to members of the public.205

After receiving a grant from the U.S. National Aero-
nautics and Space Administration (“NASA”) in 2002, the 
ADWR began using InSAR data and has since collected 
data covering more than 2800 square miles and has iden-
tified more than twenty-five individual land subsidence 
features.206 Through the use of InSAR, the ADWR has 
established the spatial extent, rate of deformation, and 
time-series history in areas of land subsidence throughout 
Arizona.207 This data has enabled the ADWR to provide 
land subsidence maps to the public on their website and 
show how land subsidence has changed over time and the 
effect it has had on Arizona’s landscape.208 In recognizing 
the importance of obtaining and maintaining this data, 
various local government entities in Arizona have entered 
into agreements with the ADWR to help fund the costs 
associated with use of this invaluable data.209 If California 
had the ability to use InSAR data statewide, it would have 
the necessary resources to determine the subsidence levels 
of a particular basin allowing the CWRA to preventatively 
address subsidence concerns.

Furthermore, the program should compile and store 
groundwater-level data. The measurements must account 
for both natural stresses on the aquifer, such as rain and 
droughts, as well as stresses caused by pumping. These mea-
surements will help establish a baseline for calculating sub-
sidence and whether it is a natural occurrence or caused from 
groundwater extraction. Additionally, groundwater basins 
will be monitored and tested to determine whether contami-
nants have infiltrated the water supply.

If a basin is found to be or will potentially be subject to 
subsidence within the next five years based on the program’s 
finding, the CWRA can take preventative steps, such as 
reorganizing that particular zone and restrict pumping in 
this area under the public trust doctrine or designating the 
zone as a non-irrigation zone. Groundwater monitoring will 
be conducted on an annual basis with funding provided by 
California’s water trust. The results of these findings should 
be made available to the public on the CWRA website so 
residents of California are aware of the magnitude of land 
subsidence and can curb their water use accordingly.

203. See id. at 78, 107.
204. Id. at 107.
205. Id.
206. Land Subsidence in Arizona, Ariz. Dep’t Water Resources, http://www.az-

water.gov/AzDWR/Hydrology/Geophysics/LandSubsidenceInArizona.htm 
(last visited July 28, 2015).

207. Ariz. Dep’t of Water Res., Fact Sheet: Interferometric Synthetic Aper-
ture Radar (InSAR) Program ADWR’s Satellite Based Land Subsidence 
Monitoring Program 2 (n.d.), http://www.azwater.gov/AzDWR/Hydrol-
ogy/Geophysics/InSAR.htm.
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V. Counter Arguments and Additional 
Concerns

The proposed California Groundwater Management Act is 
likely to face opposition both because of the practicality of 
completely overhauling California’s water laws, as well as 
backlash from those in the agricultural industry for imple-
menting regulation of their water use.

A. Feasibility

The scope of the California Groundwater Management Act 
makes it seem unlikely that serious groundwater reform can 
occur; it is possible, however, as evidenced by the passage of 
the GMA. The Arizona Legislature saw the need to com-
pletely overhaul its treatment of groundwater and has suc-
cessfully implemented groundwater reform.

The costs required to implement comprehensive legisla-
tion, create and fund a new agency, and develop a ground-
water monitoring program sound daunting. However, if 
California was to use a similar approach to Arizona’s sys-
tem by requiring fees for water use applications and institut-
ing hefty fines for water use violations, it would be possible 
to finance the California Groundwater Management Act. 
Regardless of cost, the benefits from comprehensive state-
wide reform greatly outweigh any additional financial bur-
dens imposed by new legislation. If California is to remedy 
its current drought crisis and develop its water resources for 
the future, large-scale overhaul is necessary. The costs of not 
introducing comprehensive statewide control and leaving 
regulation to local agencies that are unwilling to regulate 
groundwater use will be astronomical to the state in the long 
run and only exacerbate the effects of the drought.210 Protect-
ing California’s groundwater resources is necessary to pro-
vide its residents with drinking water, maintain agriculture 
production, protect the environment, and ensure adequate 
supply levels for future use.

The legislative motivation to institute reforms on such a 
grand scale is similarly a concern especially with California’s 
history of giving preference to local agency control when it 
comes to groundwater regulation. However, California is 
currently in a state of emergency with forty-six percent of the 
state categorized as suffering from “exceptional drought.”211 
Furthermore, according to scientists at NASA, the state only 
has enough water left to last one year.212 If the legislature 
wants to help curb and remedy the current water crisis in 
California, it is imperative to initiate groundwater reform. In 
addition, if the legislature and local residents are concerned 
with local agencies losing the ability to regulate groundwa-
ter, they will have the opportunity to have their voice heard 
through the representative from their particular manage-
ment zone.

210. See Fountain, supra note 69.
211. California, U.S. Drought Monitor, http://droughtmonitor.unl.edu/Home/

StateDroughtMonitor.aspx?CA (last visited Oct. 30, 2015).
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Now?, L.A. Times (Mar. 12, 2015), http://www.latimes.com/opinion/op-ed/
la-oe-famiglietti-drought-california-20150313-story.html.
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B. Agricultural Response

The response from the agricultural sector is also an impor-
tant consideration when determining whether new leg-
islation will be successful seeing as this industry uses the 
majority of California’s water resources.213 Even in the wake 
of severe drought conditions, the agricultural sector contin-
ues to pump groundwater and not consider the long-term 
consequences of depleting groundwater reserves.214 Ground-
water pumping in these areas has become a “race to the 
bottom” where those with more money have the financial 
means to continue to drill deeper and deeper to extract more 
and more water from an already limited supply.215 Although 
rationing water for agricultural use may seem undesirable 
to those in the industry, the long-term benefits both to the 
state in replenishing water resources as well as to those in 
agricultural businesses by ensuring there is adequate sup-
plies for years to come substantially outweigh any short-
term benefits.

Urban water users on the other hand have drastically 
reduced their water use in the wake of Governor Jerry 
Brown’s water use reduction mandate.216 The mandate called 
for a twenty-five percent reduction, however, residents have 
exceeded the requirements by reducing their water use by 
more than twenty-six percent over a period of four months.217 
Most water suppliers in the state have successfully complied 
with the necessary reductions, however, some areas, includ-
ing the City of Beverly Hills, City of Indio, City of Red-
lands, and the Coachella Valley Water District have failed to 
reduce their water use resulting in a $61,000 penalty on each 
water supplier.218

Although urban users have successfully reduced their 
water use, the mandate’s inability to reach the agricultural 
sector is unlikely to produce the drastic changes California 

213. See Jeff Guo, supra note 125.
214. Drought Impact Study: California Agriculture Faces Greatest Water Loss Ever 
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conservation.pdf.
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needs to remedy its groundwater crisis. Implementing com-
prehensive conjunctive management reforms that apply to 
both urban and agricultural water users is a more practical 
solution than mandatory reductions for only urban users.219

VI. Conclusion

Leaving groundwater regulation to local agencies with vary-
ing interests and motivations has proved ineffective and, in 
an era of continuing drought, could lead to disaster. The lack 
of state oversight of local agencies and the failure to imple-
ment mandatory regulations has resulted in adverse economic 
and environmental consequences. In adopting a separate 
management system for the treatment of surface water and 
groundwater, California has failed to recognize the intercon-
nected nature of the two sources and the inherent effects 
each have on the other’s quantity and quality. Although Cal-
ifornia’s 2014 legislation has seemingly addressed the issues 
presented by lack of groundwater regulation, it still calls for 
local regulation and does not require any implementation of 
these regulations until 2040.

In order for California to mitigate its current water crisis 
it is necessary to immediately implement practical and com-
prehensive groundwater legislation. California should create 
an entirely new agency that is responsible for monitoring all 
of its water resources and use the conjunctive management 
approach in basins already, or are likely to be, subject to over-
draft. All entities seeking to use water resources should be 
required to apply to obtain a permit from the CWRA, which 
will then decide whether the permit is in California’s best 
interest or if it will conflict with the groundwater manage-
ment plans it has for that particular area. Lastly, this legis-
lation should create a program to more efficiently monitor 
ground subsidence caused from groundwater extraction.

219. See Blomquist et al., supra note 125, at 56–57.


