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Chapter 26
California’s 2014 Sustainable Groundwater 
Management Act – From the Back Seat 
to the Driver Seat in the (Inter)National 
Groundwater Sustainability Movement

Thomas Harter

Abstract California’s geography and Mediterranean, semi-arid climate has 
attracted both a burgeoning population and one of the largest irrigated agricultural 
developments in the world. Water resources are important to the livelihood of the 
state. With dry summers and highly variable annual winter precipitation, ground-
water is a critical resource, drought buffer, and long-term storage reservoir for the 
state. Only during the most recent five-year drought, California adopted statutory 
control of groundwater resources: in 2014, the legislature passed the Sustainable 
Groundwater Management Act (SGMA). The law is the most significant California 
water law reform since the legislature took statutory control of surface water 
rights in 1914 and of water quality in 1969. This chapter provides an overview of 
groundwater management during the state’s 150-year history, with often uncon-
trolled groundwater development, with conflict resolution and groundwater adju-
dications through the courts in some areas, and continued groundwater overdraft 
in others. Where courts have set limits on groundwater extraction, the objective 
has been to ensure stable and reliable groundwater level dynamics to avoid well 
outages, land subsidence, and seawater intrusion. Shortages are shared in some-
times complicated arrangements among overlying users and prior appropriators of 
groundwater. Under SGMA, groundwater management decisions will be made at 
the local level, with state oversight, to achieve long-term sustainability. We explore 
SGMA’s vision for sustainability, stakeholder engagement, technical-scientific 
assessment, planning, and infrastructure practices. We also describe the role of 
state enforcement as a key driver for successful implementation of local ground-
water sustainability plans. Importantly, local groundwater management, for the 
first time, will also need to consider groundwater pumping effects on surface 
water, on groundwater-dependent ecosystems, and on water quality. Hence, key 
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challenges facing local groundwater management agencies also arise from need-
ing to address overlapping and  potentially competing and less well-defined legal 
doctrines and federal and state laws pertaining surface water rights, ecosystems, 
and water quality.

Keywords Groundwater management · Groundwater law · Sustainability · 
California · Sustainable Groundwater Management Act (SGMA) · Overdraft · 
Land subsidence · Seawater intrusion · Water quality · Groundwater-dependent 
ecosystems

26.1  Introduction

California’s semi-arid Mediterranean climate and geography share some similari-
ties with southern Australia and southern France. Precipitation occurs almost exclu-
sively in winter and early spring. The majority of winter precipitation is associated 
with just a handful of powerful storms. Hence, precipitation totals vary widely from 
year to year. California’s landscape is dominated by the contrast between large 
mountain ranges (Coastal Range, Sierra Nevada-Cascade Ranges, and the Ranges 
of the southeast desert province) and predominantly flat, alluvial basins. The Central 
Valley is California’s most prominent valley (47,000 km2). Like many of California’s 
coastal basins, it is endowed with fertile agricultural soils. Rapid population and 
industrial growth has also occurred primarily in these central and southern 
California basins.

Precipitation is most abundant in California’s central and northern mountain 
ranges. In contrast, water users are located in Central and Southern California’s val-
leys and basins: about 4 million hectare of irrigated agricultural lands use 40 km3 of 
water each year. Annual water consumption in urban areas – the San Francisco Bay 
Area (10 million people), the Los Angeles – San Diego Southern California Area 
(20 million people), and cities in the Central Valley (5 million people1) – amounts to 
10 km3. Currently protected environmental water uses account for another 50 km3 
in an average year (CDWR, 2014).

California engaged from its early gold mining days in the 1850s through the 
1970s in building massive water infrastructure consisting of an elaborate network of 
surface water storage reservoirs (40 km3 combined storage) and thousands of kilo-
meters of canals now spanning across the state. The infrastructure allows for winter 
precipitation (with over 15 km3 as snow, Wrzesien et al., 2017) to be captured for 
summer water use and for water to be transferred from the rainfall-rich north to the 

1 https://en.wikipedia.org/wiki/Combined_statistical_area#List_of_Combined_Statistical_Areas, 
accessed 18 December 2018.
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center and southern parts of the state (Fig. 26.1). Since the 1930s, this infrastructure 
has been supplemented by large wells equipped with turbine pumps that tap into the 
alluvial aquifers underlying California’s urban areas and irrigated agricultural lands. 
Groundwater accounts for one-third (in dry years over one-half) of California’s 
water use (CDWR, 2014). Partially depleted aquifers represent the state’s largest 

Fig. 26.1 California’s surface water infrastructure and major landuse regions. “Project” refers to 
surface water reservoirs and associated canals. From: Hanak and Stryjewski (2012), http://www.
ppic.org/content/pubs/report/R_1112EHR.pdf, accessed 18 December 2018
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potential storage capacity (Brush, Dogrul, & Kadir, 2013). Aquifers also function as 
a ubiquitous, natural local water treatment and delivery system.

Conflicts between urban, agricultural, and environmental water uses have always 
played an important role in California’s economic and political development given 
the limited renewable water supplies (e.g., Reisner, 1993). While early water use 
focused on streams, competing uses of groundwater resources led to litigation and 
court trials already by the late 1800s. By 1904, the fundamental legal doctrine guid-
ing California’s groundwater resource management was well-defined.2 The rapid 
expansion of groundwater use in the early and mid-1900s expanded the scope of 
groundwater conflicts, leading to far-reaching court decisions and the construction 
of massive surface water projects to address groundwater overdraft in California’s 
coastal urban centers and its irrigated agricultural regions in the 1940s–1960s. 
Comprehensive statutory control of groundwater resources, while being considered 
for over a century, would not be realized until 2014. In the meantime, economic 
growth and increasing environmental awareness about in-stream flows continued to 
increase water demands beyond the capacity of existing surface water infrastructure 
and aquifer recharge, depleting groundwater supplies.

This chapter explores the history of and current developments in California’s 
approaches to managing groundwater resources. An overview of the historical 
development of California’s groundwater rights framework (Sect. 26.2) sets the 
background for exploring the development of groundwater management policy in 
the state (Sect. 26.3), which culminated in the enactment of the Sustainable 
Groundwater Management Act of 2014 (SGMA, Sect. 26.4). Subsequent sections 
explore stakeholder engagement (Sect. 26.5), technical-scientific assessment (Sect. 
26.6), and infrastructure (Sect. 26.7) practices envisioned under the new legislation. 
Enforcement as the key driver for successful implementation of sustainable ground-
water management is also briefly explored (Sect. 26.8). Finally, the chapter con-
cludes (Sect. 26.9) by discussing key challenges facing local groundwater 
management agencies, as their work is not only subject to the provisions of SGMA, 
but also to overlapping and potentially competing and less well-defined legal doc-
trines and federal and state laws pertaining to the management of surface water 
resources, ecosystems, and water quality.

26.2  California’s Water Rights Framework

In the United States, individual states rather than the federal government control 
water property and water use rights, except on federally owned lands (national 
parks, national forests, native American lands, etc.). California achieved statehood 
only in 1850, shortly after the beginning of the 1848 gold rush. Absent a long- 
standing body of state or federal law, California’s people elected to use English 

2 Katz v. Walkinshaw, 141 Cal. 116 (1903).
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common law as the foundation for deciding on many legal matters including the use 
and sharing of water resources.

Part of Mexico until 1848, early California settlements had already established 
community rights to surface water for irrigation, domestic, and other needs that 
were formally recognized by Congress as “pueblo water rights” when California 
became a state.3 Lands under federal administration (45% of California’s land area) 
hold “federal reserved rights” to surface water4 and to groundwater5 to meet the 
water needs of these federal lands.

Early on, the state adopted common law riparian rights, which assigns a right to 
use water on lands adjacent to a stream. The water right only extends to the natural 
flows in the stream, not to additional flows that may be released, e.g., by upstream 
reservoirs. The right also does not permit storage of water for more than 60 days. 
Riparian water rights do not expire due to non-use. Shortages in natural stream 
flows are shared among users proportional to their water right.

Given the semi-arid nature of the state, most urban, industrial, and agricultural 
development in need of water occurred in areas not adjacent to streams. For those 
water users, the state adopted the principle of prior appropriation, commonly applied 
in other Western states with semi-arid and arid climates: water rights for non- 
riparian water users would be defined by the date of first diversion, the point of 
diversion, the diversion amount, and the use and place of use of the water. This may 
include storage for later use. Within the appropriative system, shortages are not 
shared among users. Instead, seniority decides who will have either full access or no 
access to their water right in case of water shortages (“first in time, first in right”). 
Non-use for more than 5  years terminates an appropriative water right, whereas 
riparian rights do not expire due to non-use. Pueblo water rights and federal reserved 
water rights are senior to most appropriative water rights.

Until 1914, water rights were declared by individual notification. In 1914, the 
state established statutory control over surface water rights. Since then, water rights 
applications have formally been submitted to and decided by the State Water Board 
(and its predecessor agencies). For groundwater, the state did not assume similar 
statutory control although the possibility was strongly considered in the develop-
ment of the Water Commission Act of 1914 (Sax, 2002). Hence, groundwater users 
have not been regulated and do not need to apply for a water use permits. The only 
permit required for a new well is a county-issued well construction (drilling) permit.

Absent statutory control and explicit state policy, water conflicts over groundwa-
ter use have historically been deferred to and decided by the courts. Court decisions 
in turn were subject to interpretation of established legal doctrine and case law. 
Groundwater rights work somewhat analogous to surface water: under California’s 

3 City of Los Angeles v. City of San Fernando et al., No. 650079, Superior Court of the State of 
California for the County of Los Angeles, 26 January 1979.
4 Winters v. United States, 207 U.S. 564 (1908); Arizona v. California, 373 U.S. 546 (1963); U.S. v. 
New Mexico, 438 U.S. 696 (1978).
5 Cappaert v. United States, 426 U.S. 128 (1976); Agua Caliente v. Coachella Valley Water Dist., 
849 F. 3d 1262 (2017).
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correlative rights doctrine, landowners overlying an aquifer system have a right to 
use groundwater on their land. Similar to riparian rights, these overlying rights can-
not be extinguished by non-use, i.e., they may exist as dormant water rights. Among 
overlying landowners (agricultural, private, and industrial water users), the water 
right is shared in relation to use by others, to the characteristics of the land parcel, 
and to the characteristics of the aquifer6 (hence, “correlative” right). Groundwater 
that is not claimed by overlying landowners can be claimed by other pumpers under 
the prior appropriation doctrine. The most important appropriators in many ground-
water basins are public water agencies (cities, water districts, etc.) that serve overly-
ing landowners or export water to neighboring basins. Their right is generally 
considered junior to overlying, correlative rights.

Some groundwater rights can be obtained by “mutual prescription”, that is, by 
use of water that is “actual, open and notorious, hostile and adverse to the original 
owner” for at least 5 years.7 Prescriptive water rights have become an important ele-
ment to protect some water rights of cities and public water agencies overlying a 
groundwater basin against the (more senior) overlying rights of industrial and agri-
cultural landowners and against dormant overlying rights.

Groundwater rights – like surface water rights – are a right to the use of water 
(“usufruct”) rather than outright ownership, which remains with the people of the 
state (Matthews, 2003). California’s constitution8 dictates that water can only be 
pumped or diverted for reasonable and beneficial uses, a central element to all water 
rights decisions. Furthermore, the total amount of water pumped must not exceed 
the safe yield of a groundwater basin. In other words, groundwater rights do not 
extend to all groundwater physically present in a groundwater basin, only to the 
renewable amount of groundwater. In California, courts have never recognized a 
right to outright mining of groundwater.

Historically, groundwater conflicts among users over each party’s volumetric 
water right have occurred mostly in Southern California’s comparatively smaller 
(and more arid) groundwater basins. These are most susceptible to overdraft and – 
along coastal groundwater basins  – suffer from seawater intrusion. The need to 
involve the courts for remedy meant the pursuit of costly lawsuits. Such efforts 
would most likely be extended only where overlying and appropriative users include 
influential and economically powerful parties – cities, industrial landowners, and 
large agricultural landowners and their associations. There, adjudications – court 
decreed allocations of groundwater rights among multiple users – have been per-
formed, now including all or parts of 27 groundwater basins (Blomquist, 1992; 
Langridge, Brown, Rudestam, & Conrad, 2016a; Ostrom, 1990).

Adjudications have been initiated for widely differing reasons, may have involved 
few or many parties, and have led to a diversity of water management arrangements 

6 Katz v. Walkinshaw, 141 Cal. 116 (1903).
7 City of Pasadena v. City of Alhambra, 33 Cal.2d 908 (1949).
8 California Constitution Article 10 Section 2, enacted in 1928.
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(Langridge et al., 2016a). Adjudications typically involve consideration of existing 
water rights (pueblo rights, federally reserved rights, overlying rights, appropriative 
rights, prescriptive rights, etc.), historic water use by individuals or groups of water 
users, groundwater basin conditions and safe yield, and, in few cases, seawater 
intrusion or other water quality issues. Adjudications have sometimes employed a 
“physical solution”, settling on a negotiated allocation of groundwater rights that 
seeks a pragmatic balance between historic water use and various, sometimes con-
flicting water rights, including dormant rights under California’ constitutional 
directive “that the water resources of the State be put to beneficial use to the fullest 
extent of which they are capable”.9 The court appoints a Watermaster to execute and 
oversee the adjudication. The Watermaster is most often a local entity representing 
basin water interests, although small pumpers and disadvantaged communities are 
rarely participating in the adjudication or subsequent Watermaster activities 
(Langridge et al., 2016a). The Watermaster is in charge of monitoring and annual 
reporting, but may also engage in other water management activities – facilitating 
an increase in water supplies, additional groundwater storage, and water trading, or 
overseeing the reduction in groundwater pumping. Watermaster activities, if any, 
vary widely between adjudications as does the outcome with respect to addressing 
overdraft conditions (Langridge et al., 2016a).

A steady, central historical tenet of court decisions throughout the past century, 
including many of the adjudications, has been that groundwater rights are separate 
from and unrelated to surface water rights, despite their obvious hydrologic con-
nectivity. This has left surface water right holders and environmental interests 
largely without legal tools to address negative impacts of groundwater pumping on 
stream flow and groundwater-dependent ecosystems. A recent case involving the 
public trust doctrine, a legal concept going back to Roman law, may change that. 
First employed in a 1980s court decision, it allowed the state to limit diversions of 
surface water and modify existing surface water rights permits.9 In a 2018 decision, 
courts have – for the first time – affirmed the application of the public trust doctrine 
to groundwater pumping.10 The public trust doctrine protects flows in navigable 
waters to the extent feasible and reasonable. Importantly, it may override existing 
water rights to tributary streams of navigable waters and to groundwater pumping 
that harms flow in navigable streams.

9 National Audobon Society vs. Superior Court, 33 Cal. 3d 419 (1983); Bay-Delta Plan Update: 
Lower San Joaquin River and Southern Delta https://www.waterboards.ca.gov/waterrights/water_
issues/programs/bay_delta/bay_delta_plan/water_quality_control_planning/, accessed 18 
December 2018.
10 Environmental Law Foundation v. State Water Board, 3rd District Court of Appeals, No. 
C083239, August 29, 2018.
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26.3  History of California’s Groundwater Management 
Policy

California has a diverse and expansive institutional landscape that includes hun-
dreds of irrigation and water related special acts districts (LAO, 2002)  – quasi- 
governmental institutions with elected boards, taxing powers, and powers of eminent 
domain. First authorized by the state through the Wright Act of 1887, these subdivi-
sions of the State government manage and distribute surface water among their 
landowners (including cities and communities). In contrast, groundwater is typi-
cally developed and used by landowners directly, not subject to scheduling require-
ments and shortages. Only 15 special acts districts have some groundwater 
management related authority, with large urban districts (Orange County Water 
District, Santa Clara Valley Water District) having been among the most active, 
since about the middle of the twentieth century (Langridge, Sepaniak, & Conrad, 
2016b). Special acts districts with groundwater management responsibilities are 
mostly focused on water supply augmentation to address potential groundwater 
overdraft and, along the coast, looming seawater intrusion. They employ financial 
incentives, replenishments fees, and conservation measures to control groundwater 
extraction, where needed.

Groundwater management has been part of California’s political discussion 
since the early twentieth century. As early as 1912, legislative proposals existed to 
address groundwater extraction. But already at that time agricultural interests appear 
to have been most influential in nudging the legislature against taking statutory 
control over groundwater as part of the controversial 1914 water rights reform (Sax, 
2002, p. 296). Subsequently, groundwater management was most actively pursued 
in urbanizing areas of southern California and the San Francisco Bay Area. 
There, groundwater resources quickly became overdrafted, land subsidence threat-
ened and damaged infrastructure, most prominently the surface water canal infra-
structure, and seawater intrusion forced water supply wells of large cities to be 
closed (Hanak et al., 2011; Lipson, 1979; Schneider, 1977). Adjudication of ground-
water rights led to Watermaster appointments that variously oversaw groundwater 
extraction.

Early to mid-twentieth century court-decreed limitations to groundwater extrac-
tions reinforced the period’s efforts to build out surface water infrastructure in 
California, transferring surface water from the north and from surrounding moun-
tains to Central and Southern California’s urban and agricultural basins. Already by 
the middle of the twentieth century, the concept of “conjunctive use” of groundwa-
ter and surface water began to take hold.11 Urban water districts took advantage of 
storage capacity in groundwater basins for seasonal or long-term transfer of surplus 
surface water; or to trade groundwater (that would otherwise be pumped) for sur-
face water deliveries in exchange for title to the unpumped groundwater volume (‘in 
lieu recharge’). Courts confirmed the security of surface water stored underground 

11 Los Angeles v. Glendale, 23 Cal.2d 6 (1943).
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against claim by nearby groundwater pumpers, within the correlative rights of over-
lying owners.12 Very few, mostly urban special acts district (e.g., Orange County 
Water District) used their tax authority to levy extraction fees from landowners 
(including cities) within the district boundaries that would pay for the replenish-
ment of the aquifer through a portfolio of water management measures (Blomquist, 
1992; Langridge et al, 2016b).

Groundwater replenishment would take numerous forms through the second half 
of the twentieth century: A major approach in the 1950s through 1970s was to 
recover lowering water tables through less groundwater pumping that was made 
possible by developing additional surface water supplies, locally, regionally, or 
from across the state (Colorado River Project, Central Valley Project, State Water 
Project). Groundwater recharge basins were built to supply aquifers with additional 
recharge that would balance extraction by groundwater pumpers. In some agricul-
tural regions, irrigation districts actively or inadvertently replenished groundwater 
during the wet winter and the spring runoff season, by filling unlined canals or by 
using landscape depressions as natural flooding basins (e.g., Consolidated Irrigation 
District, 2009).

By the 1980s, environmental concerns and nearly full build-out of the surface 
water infrastructure stopped the expansion of water supplies. Importantly, new envi-
ronmental legislation (the Endangered Species Act 1973 (ESA)13 and the Clean 
Water Act 1972 (CWA)14 and court decisions (the Public Trust doctrine15) began to 
limit or reduce the amount of surface water being diverted or transferred through 
California’s water grid.

Constraints on surface water development critically widened groundwater man-
agement portfolios over the recent three decades, adding some creative solutions 
(Nelson, 2011): urban areas engaging in local stormwater capture for groundwater 
recharge; urban-agricultural exchanges of treated wastewater for use in irrigation 
and in turn traded for agricultural groundwater that remained unpumped for ground-
water protection; treatment of poorer quality native groundwater; groundwater 
replenishment with highly treated urban wastewater; use of aquifer storage and 
recovery (ASR) schemes (Dahlke et  al., 2018b); development of water markets 
(Hanak & Stryjewski, 2012); and some water conservation measures that culmi-
nated in a statewide voluntary urban conservation cutback of 25% during the 
2012–2016 drought (Palazzo et  al., 2017). Large groundwater banks were being 
developed beginning in the 1980s, holding over 2 km3 of water for long-term stor-
age and tied into the statewide water transfer grid (Hanak & Stryjewski, 2012).

Despite these efforts and significant success in restoring groundwater storage in 
some of the most severely affected urban regions of southern California and the San 
Francisco Bay Area, groundwater overdraft remained an issue, particularly in 

12 Alameda County Water District vs. Niles Sand and Gravel Co., 37 Cal. App. 3d 924 (1974).
13 16 U.S.C. § 1531 et seq.
14 33 U.S.C. §1251 et seq.
15 National Audubon Society v. Superior Court, 33 Cal.3d 419 (1983).
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irrigated agricultural regions, the largest of which is California’s Central Valley. The 
Central Valley encompasses about 30,000 km2 of irrigated lands, representing 75% 
of California’s irrigated agriculture (CDWR, 2014).

Concern over continued over-allocation of groundwater would be particularly 
palpable during California’s frequent drought periods, inevitably leading to heated 
political discussions and triggering calls for action from constituents. Over the past 
half century, each major drought period would see gubernatorial or legislative 
actions attempting to address the largely unchecked groundwater overdraft (Cannon 
Leahy, 2016). The 1959–1962 drought yielded legislation that funded  extensive 
groundwater investigations to assess the state’s groundwater resources. An Interim 
Committee on Water, in 1962, concluded with a sobering assessment of groundwa-
ter conditions. Almost 20 years later, following a record dry year in 1977–1978, 
then-governor Jerry Brown called for a Water Rights Commission to review water 
rights and groundwater management in California. The Commission recommended 
that the state take statutory control of groundwater management and outlined a gov-
ernance structure that emphasised local control under state oversight.

Wet years followed, and the legislature had little appetite for creating the pro-
posed legislation. However unlike the 1950s, 1960s, and 1970s, the next 40 years 
would bring drought conditions to California at an accelerating pace, intensifying 
discussions over state control of groundwater. Following the 1988–1992 drought, 
the legislature passed Assembly Bill (AB) 3030, providing a wide range of local 
agencies the authority to develop local groundwater management plans16. The legis-
lation provided neither binding requirements to do so nor specific guidance on the 
implementation of local groundwater management. The latter shortcoming was 
addressed 10 years later, during another drought. In 2002, Senate Bill (SB) 193817 
was enacted to provide a stiff financial incentive to local water agencies for develop-
ing groundwater management plans (GMPs): state support for water projects would 
not only be contingent on local agencies having in place a GMP, but significant 
minimum requirements for the content of such GMPs were put in place. Still, there 
was no requirement to go beyond “planning a plan”. The 2007–2009 drought added 
to the discussion of groundwater reform law, but yielded little beyond additional 
legislatively required water level monitoring18 to supplement already existing, long- 
term groundwater level monitoring programs.

Water, irrigation, and special acts districts throughout California, representing 
both urban and agricultural water users, would continue to be the key lobby against 
additional regulations and bureaucracy for groundwater use, which remained the by 
far least expensive and simplest water resource to tap into and manage at the discre-
tion of individual landowners and local authorities, without state oversight.

16 California Water Code §10750–10755
17 Senate Bill 1938, 2002, https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_
id=200120020SB1938, accessed 18 December 2018
18 Senate Bill X7-6, 2009, http://www.leginfo.ca.gov/pub/09-10/bill/sen/sb_0001-0050/sbx7_6_
bill_20091106_chaptered.html, accessed 18 December 2018
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With groundwater conditions becoming increasingly critical in the early 2000s, 
and with many urban districts advancing extensive groundwater management 
efforts, agricultural districts not only found themselves more and more isolated in 
resisting groundwater reform, but voices grew louder from within the agricultural 
community to more seriously begin to address groundwater management in the irri-
gated regions of California. In 2009, a third drought year in succession, the 
Association of California Water Agencies, the state’s largest affiliation of water 
agencies representing both urban and agricultural water agencies and their water 
user members, developed a set of policy principles on groundwater management.19 
The policy principles supported strong local groundwater management, integrated 
with surface water management, and demanded significantly more accountability 
and transparency than currently practiced, while rejecting outright state control.

Only 3 years later, the State was facing yet another drought, one that would last 
5 years, from 2012 to 2016. Already by 2013, Governor Jerry Brown, re-elected in 
2011 and having initiated the earlier Water Rights Commission during his 1975–1983 
term, made a public call for new legislation to be developed. Two major proposals 
emerged by spring of 2014 including proposed legislation from the Association of 
California Water Agencies. By fall of 2014, the legislature passed and the governor 
signed the Sustainable Groundwater Management Act (SGMA),20 setting in motion 
the largest water management reform in California history since the 1914 Water 
Commission Act and the 1969 Porter Cologne Water Quality Control Act. SGMA 
represents the first comprehensive statutory law governing the management of 
groundwater in California.

26.4  Principles of Sustainable Groundwater Management 
in California

The principles of the Sustainable Groundwater Management Act follow in the foot-
steps of the Water Rights Commission’s 1978 final report recommendation: that 
groundwater be managed locally by local agencies; and that “groundwater resources 
be managed sustainably for long-term reliability and multiple economic, social, and 
environmental benefits for current and future beneficial uses”.21 These are the two 
founding pillars for twenty-first century California groundwater management. 
Importantly, and with substantial foresight and experience, SGMA provides an 
extensive and detailed definition of sustainability that establishes unequivocal 

19 https://www.acwa.com/wp-content/uploads/2017/03/groundwatermanage_policy_3.pdf, 
accessed 18 December 2018.
20 http://opr.ca.gov/docs/2014_Sustainable_Groundwater_Management_Legislation_092914.pdf, 
accessed 18 December 2018.
21 California Water Code §113.
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frontiers in future California groundwater management. Sustainability is defined as 
the absence of six specific “undesirable results” which are defined as:22

 1. Chronic lowering of groundwater levels indicating a significant and unreason-
able depletion of supply if continued over the planning and implementation hori-
zon. Overdraft during a period of drought is not sufficient to establish a chronic 
lowering of groundwater levels if extractions and groundwater recharge are man-
aged as necessary to ensure that reductions in groundwater levels or storage 
 during a period of drought are offset by increases in groundwater levels or stor-
age during other periods.

 2. Significant and unreasonable reduction of groundwater storage.
 3. Significant and unreasonable seawater intrusion.
 4. Significant and unreasonable degraded water quality, including the migration of 

contaminant plumes that impair water supplies.
 5. Significant and unreasonable land subsidence that substantially interferes with 

surface land uses.
 6. Depletions of interconnected surface water that have significant and unreason-

able adverse impacts on beneficial uses of the surface water.

The significance of these definitions and principles cannot be overstated. In 2014, 
about 2 months prior to the passage of SGMA, but at a time when much of the stat-
ute had been developed and undergone broad discussion, Paul Wenger, then- 
president of the California Farm Bureau Federation, wrote an opinion article 
headlined “Groundwater legislation could be checkmate”.23 While perhaps meant to 
draw attention to a perceived looming defeat for agriculture, the analogy was, per-
haps inadvertently, but also implicitly rather foresightful: all the pieces on the chess 
board would finally be in complete and full relation to each other. For the first time, 
California’s statutes would recognize the physical linkage between groundwater 
and surface water, between groundwater and ecosystems, between water supply and 
water quality, and between water use and land use. Importantly, the legislation also 
mandated that sustainable management of groundwater be substantively considerate 
of these linkages.

It is too early to begin to assess the full impact of the broad, integrated water 
management perspective that SGMA takes on sustainability. Local stakeholders 
will need to balance conflicting interests of groundwater users, surface water users, 
environmental interests, environmental justice concerns, land use planners, and oth-
ers. But already, SGMA is beginning to become a catalyst for more holistic, inte-
grated thinking in water and land management in regions that have historically been 
reluctant to engage in groundwater management. While SGMA and the focus on 
achieving groundwater sustainability may temporarily be distracting from nearly 
20  years of statewide efforts in integrated regional water management planning 

22 California Water Code §10721(x))
23 http://agalert.com/story/?id=6829, accessed 18 December 2018

T. Harter

http://agalert.com/story/?id=6829


523

(IRWMP24), SGMA may become a critical catalyst to bring IRWMPs to full matu-
rity, across all of California’s important groundwater basins.

The SGMA legislation25 required the establishment of local groundwater sus-
tainability agencies (GSAs) by 2017 and the development of groundwater sustain-
ability plans (GSPs) – by 2020 for critically overdrafted basins and by 2022 for all 
other basins. GSPs must be designed to achieve sustainable groundwater conditions 
within 20 years of the initial GSP completion (2040 or 2042, respectively). The state 
has substantial oversight of the local process with requirements for regular, 5 year 
review of GSPs and their implementation. Failure to form a local GSA, to develop 
a GSP, or to implement a GSP leads to mandated state take-over of local govern-
ment in managing groundwater, at cost to affected groundwater users.

The legislation designated two existing state agencies with the oversight and 
implementation of new regulations: The Department of Water Resources (DWR, 
within the California Natural Resources Agency), primarily a state planning and 
technical support agency (but also the operator of the State Water Project), was 
designated to develop the detailed regulations within 2 years of passing of the act, 
to provide technical guidance and assistance, and also to administer state financial 
support for local GSAs. DWR will be the agency in charge of reviewing GSAs and 
GSPs on a regular 5-year basis. DWR is the agency that determines compliance 
with SGMA. In case of non-compliance, DWR turns matters over to the State Water 
Resources Control Board (within the California Environmental Protection Agency), 
an enforcement agency currently overseeing surface water rights, water quality 
(through its nine regional member agencies, the Regional Water Boards), and imple-
mentation of drinking water regulations.

While SGMA applies to all California groundwater and to addressing all past, 
ongoing, and future undesirable results, regulatory and therefore most practical 
implementation is limited both, in space and in time: Spatially, SGMA requires 
GSA formation and GSP development and implementation only in areas overlying 
medium and high priority groundwater basins, but not in low and very-low priority 
groundwater basins. Priority is set by the state (DWR) based on technical-scientific 
criteria related to groundwater use, population density, water use, and existing 
groundwater conditions. The prioritization criteria and basin status will be reviewed 
by DWR every 5 years. California is divided into 515 groundwater basins (Fig. 26.2). 
Some of these basins are delineated using hydrologic boundaries, many are delin-
eated by a combination of hydrologic and political boundaries, particularly in the 
Central Valley and other large hydrologic groundwater basins. Only alluvial (uncon-
solidated sedimentary) groundwater basins are currently designated as groundwater 
basins. DWR has instituted a basin boundary adjustment process that will occur 
every few years, as needed or requested by local agencies. California also has some 
smaller volcanic aquifer systems. Historically, DWR has not designated those as 

24 Senate Bill 1672, 2002, http://www.leginfo.ca.gov/pub/01-02/bill/sen/sb_1651-1700/sb_1672_
bill_20020921_chaptered.html, accessed 18 December 2018.
25 http://groundwater.ucdavis.edu/sgma/, accessed 18 December 2018.
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groundwater basins, but has recently accepted the first volcanic aquifer basin bound-
ary adjustment and may add more in the future. Over 120 of the 515 groundwater 
basins are currently classified as medium- and high priority basins with 21 basins 
classified as “critically overdrafted” (Fig. 26.2). These medium and high priority 
basins encompass over 95% of current groundwater usage.

Temporally – with respect to the “age” of undesirable results – SGMA limits 
requirements for addressing undesirable results to those undesirable results that 
occurred on or after January 1, 2015. In other words, undesirable results such as 

Fig. 26.2 California’s 515 groundwater basin: very low and low priority (light and dark green), 
medium priority (yellow), high priority (orange), critically overdrafted high priority (burgundy). 
Status: 2017. From: https://gis.water.ca.gov/app/boundaries/, accessed 15 September 2018)

T. Harter

https://gis.water.ca.gov/app/boundaries/


525

water level decline, seawater intrusion, land subsidence, or groundwater capture of 
surface water must be addressed by a GSP only if they began to occur or to the 
degree that they degraded after 2014. Undesirable results that already existed at the 
time the legislation was enacted may be addressed by a GSA, but the GSA is not 
required to do so. In other words, further decline in water table, additional land 
subsidence, the advancement of a seawater intrusion front, or additional depletion 
of streams must be avoided. But an already existing low water table need not be 
reversed to higher levels that existed perhaps decades ago, except to control seawa-
ter intrusion. By focusing the regulatory efforts on those basins with the highest 
usage and on continued expansion of undesirable results rather than recovery of 
historic conditions, the legislation cast a practicable management framework that 
would also have broad support from constituents.

Local agencies that were given eligibility to form a GSA include cities, counties, 
irrigation, water, and other special acts districts, resources conservation districts, 
flood control districts, and others. By 2017 – within 3 years of the legislation – over 
300 new agencies had formed, overlying the over 120 medium- and high priority 
groundwater basins. Agency formation required a minimum amount of notification 
and public hearing. Where multiple agencies provided notification to become a 
GSA, agencies needed to work out among themselves how to proceed before final-
izing the GSA(s). The path to creating this many GSAs in such a short period of 
time was a perhaps unique experience in administrative practice. The process 
diverged widely between GSAs, some based on broad engagement of stakeholders 
and the public, others with only minimal public participation. SGMA does not pre-
scribe the governance structure of GSAs.

The resulting GSAs are equally diverse. Some are single agencies partially or 
fully overlying a groundwater basin. Some single agency GSAs may even overly 
multiple groundwater basins (e.g., a county agency with multiple subbasins within 
its boundaries). Some GSAs are contractual arrangements (through a memorandum 
of understanding or through a joint powers agreement) among multiple local agen-
cies with agreed-upon governance structures and representation. Some of these 
GSAs will write a single GSP, some will write multiple GSPs (if overlying multiple 
basins), some GSAs will collaborate with other GSAs to write a GSP that applies 
across multiple GSAs. Analogously, some GSPs will cover only a part of a ground-
water basin, some GSPs will extend over the entire groundwater basins, some GSPs 
may partially or fully overlap with multiple groundwater basins. The legislation 
requires very close coordination if multiple GSPs are written within a single desig-
nated groundwater basin. Some coordination is also required by law between GSPs 
in adjacent groundwater basins.

The development and content of groundwater sustainability plans was the sub-
ject of detailed regulations developed by the Department of Water Resources. The 
department sought substantial input from stakeholders, regulated entities, and tech-
nical experts during the drafting of the regulations in 2015 and 2016. The regula-
tions set up the requirements for GSP elements and reflect on the criteria by which 
the GSPs will be evaluated in DWR’s initial and five-yearly reviews.

26 California’s 2014 Sustainable Groundwater Management Act – From the Back Seat…
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• Groundwater Sustainability Plans cover three broad areas:
• governance, process, stakeholder engagement, learning, and communication;
• technical and scientific assessment, monitoring, modeling, data management and 

reporting; and
• project development and implementation to reduce groundwater demand or 

enhance groundwater supplies.

These areas are discussed in more detail in the following sections.26

26.5  People: Communication and Engagement in the GSP 
Process

Water users and other stakeholders in California’s groundwater basins are diverse 
and include farmers (agricultural landowners), cities and communities, environ-
mental interests and NGOs, environmental justice representatives, representatives 
of domestic well users, land use zoning agencies, water agencies, representatives of 
minority communities, economically disadvantaged communities, and Native 
American tribes. Water users and stakeholders are given participatory roles in the 
GSP process. GSAs are required to provide public notification and opportunities for 
public participation in the GSP development. The governance of the GSA may 
reflect some of that diversity; many GSAs have advisory committees that meet regu-
larly to assure a broader participatory approach across all stakeholder groups.

An emerging challenge is capacity: With over 300 GSAs, some user and stake-
holder groups find themselves limited in their (personnel or people) capacity to 
attend the numerous meetings. Particularly public members of advisory committees 
and those representing smaller NGOs have found themselves stretched thin by the 
large number of meetings in areas with many GSAs. Some participation is also 
limited by the ability to provide funding toward the cost of operating a GSA, provid-
ing travel cost, or finding in-kind volunteer contributions.

26.6  Creating the Knowledge Base: GSP Monitoring, 
Assessing, Reporting

A thorough understanding of the groundwater system within the governance area 
and – more broadly – within the groundwater basin (where GSAs share governance 
of a basin) is a critical basis for sustainable management. Education and informa-
tion of stakeholders, assessment of the groundwater sustainability status, and evalu-

26 Further supporting information on SGMA and its implementation is available at http://ground-
water.ucdavis.edu/sgma, accessed 18 December 2018
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ation of any actions needed is based on sufficiently detailed groundwater 
characterization. All GSPs are therefore required to include the following elements27:

• development of a hydrogeologic conceptual model
• description of groundwater conditions with respect to potential undesirable 

results
• development of a water budget
• development of sustainable management framework with goals, desired out-

comes, and thresholds for actions
• development of a monitoring network
• descriptions of project and management actions
• reporting and data management

For each element, the state laid out broad minimum requirements in the regula-
tions, but those will leave significant flexibility to individual GSAs as they are 
developing their GSPs. DWR has also developed non-binding best management 
practices and guidelines28 that are intended to provide some basic technical educa-
tion and guidance, but also to articulate DWR’s expectations when reviewing GSPs.

While details in the GSP development are anticipated to vary widely, DWR per-
sonnel will likely be engaged in the local process as observer and in an advisory role 
to ensure that there is ongoing feedback between the regulator and the GSA. The 
longer-term process is designed to encourage adaptive management, whereby new 
information will update the conceptual models, water budgets, numerical models 
where used, and inform decisions on projects and actions, and planning of addi-
tional monitoring. GSPs will need to be updated by GSAs every 5 years for for-
mal review by DWR.

The six undesirable results will play a central role in the development of the 
GSP. The regulations have coined “sustainability indicator” as an operational term 
for speaking and articulating the linkage between undesirable results, monitoring 
systems, management goals, and thresholds (Fig.  26.3). Sustainability indicator 

27 California Code of Regulations Title 23(Div.2) §350 -§358, 2016, https://water.ca.gov/
LegacyFiles/groundwater/sgm/pdfs/GSP_Emergency_Regulations.pdf, accessed 18 December 
2018.
28 https://water.ca.gov/Programs/Groundwater-Management/SGMA-Groundwater-Management/
Best-Management-Practices-and-Guidance-Documents, accessed 18 December 2018.

Fig. 26.3 The six sustainability indicators to be considered in the GSPs (CDWR, 2017)

26 California’s 2014 Sustainable Groundwater Management Act – From the Back Seat…
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refers to “any of the effects caused by groundwater conditions occurring throughout 
the basin that, when significant and unreasonable, cause undesirable results”.29

Each sustainability indicator – if at all relevant to the basin – requires a monitor-
ing system that can provide metrics on the status of the sustainability indicator. 
Monitoring systems need not be separate between the sustainability indicators. The 
overall sustainability goal, identified by the GSA, must be translated into “measur-
able objectives” and “minimum thresholds” for each sustainability indicator. 
Measurable objectives are defined in SGMA and represent the range of values in the 
sustainability indicator metrics that reflect a desirable, perhaps optimal sustainabil-
ity indicator status, e.g., an acceptable range of desirable water levels, groundwater 
storage, or concentrations in water quality indicators. Minimum thresholds, concep-
tually defined in SGMA, operationally are values beyond which the status of the 
sustainability indicator becomes undesirable. The minimum threshold is a numeric 
value within the same metric (measurement or aggregated measurement obtained 
from the monitoring system) used for measurable objectives.

With few exceptions explicitly contained in SGMA, the state provides some 
guidance, but does not prescribe what these metrics should be or what values they 
must take on – this will be left to the GSA to decide. However, in the state’s review 
of the GSP, the state has a duty to evaluate whether measurable objectives and mini-
mum thresholds are defined appropriately, especially when compared to those 
defined by other GSAs that share the same groundwater basin or are located in 
adjacent groundwater (sub-)basins.

Equipped with a hydrogeologic conceptual model, the water budget – perhaps 
from a groundwater model, and knowledge of the relevant sustainability indicators, 
GSA managers and stakeholders decide on monitoring networks needed, set mea-
surable objectives and minimum thresholds, and possibly develop trigger thresholds 
for actions and projects.

26.7  Aligning Water Use with Abstraction Limits: GSP 
Projects

Actions and projects will need to be identified in the GSP to demonstrate to the state 
that the GSA has the capacity to address undesirable results when they occur. GSAs 
will initially focus on increasing groundwater availability through additional 
groundwater recharge before turning to the politically more painful, challenging 
task of reducing groundwater demand. Funding for GSA activities will partly be 
provided through (competitive) grants offered by the state, but a significant portion 
will come from taxes and fees locally generated by the GSAs, which have been 
given authority through SGMA to raise such fees and taxes.

29 California Code of Regulations Title 23 (Div. 2) §351(ah)
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Many areas have a long history of groundwater enhancement projects, through 
managed aquifer recharge of local stormwater runoff, wastewater recycling, and 
others as outlined above. However, some agricultural regions are losing historic 
groundwater recharge from surplus irrigation, as farmers adopt more efficient irri-
gation practices to address water shortages and to control pollutants (especially 
nitrate) leaching to groundwater.

Recently, high flood flows, typically uncaptured, have been identified as an addi-
tional source of water (Kocis & Dahlke, 2017). Managing these high flow requires 
additional storage, not currently available. A new form of groundwater enhance-
ment is emerging in form of agricultural managed aquifer recharge during the win-
ter (“Ag-MAR”, Harter & Dahlke, 2015; Niswonger, Morway, Triana, & Huntington, 
2017). Ag-MAR would take advantage of the existing agricultural landscape, at a 
large scale and using existing infrastructure, during a period when crops are dor-
mant and when the risk for leaching agricultural chemicals can be minimized. 
Ag-MAR would provide potentially multiple benefits. Besides enhancing ground-
water storage, winter flooding and recharge in agricultural landscapes offers 
 opportunities to improve groundwater quality, but also to enhance ecosystem ser-
vices. Current pilot projects are implemented in permanent crops – almond orchards, 
grape vineyards, and alfalfa (Dahlke, Brown, Orloff, Putnam, & O’Geen, 2018a). 
To take full advantage of available stormwater flows, additional action needs have 
been identified, including re-operation of surface water reservoirs for conjunctive 
storage in groundwater and surface water, additional infrastructure investment for 
conveyance of stormwater runoff, agronomic research to investigate feasibility of 
off-season recharge in a variety of crops, and clarification of water rights (CDWR, 
2018; Fogg & Bernacchi, 2018).

Controlling groundwater demands will be necessary where enhancement of 
groundwater recharge is insufficient to meet sustainability goals. In urban areas, 
water conservation has played an important role in adjusting to limited water 
resources. During the 2012–2016 drought, urban areas achieved a statewide conser-
vation goal of 25% water use reduction (Palazzo et al., 2017).

Agricultural regions will bear the most significant economic impact where 
groundwater pumping restrictions need to be put in place. There, less groundwater 
pumping translates into immediate economic losses, as other sources of water are 
unavailable. In the San Joaquin Valley (the southern and central part of the Central 
Valley), annual groundwater overdraft is estimated to be on the order of 2  km3 
(Schneider, 1977). Additional surface water supplies that may be developed for 
increasing groundwater recharge (including in lieu recharge) are limited by the abil-
ity of farms to pay. Current estimates suggest that additional surface and groundwa-
ter projects in this region may address only about one-third of the overdraft (Hanak 
et al., 2019).

The remaining overdraft will need to be achieved by fallowing at least 200,000 ha 
or more of currently irrigated agricultural production, a reduction of 5–10% of the 
current irrigated agricultural footprint. Ways to lessen the impact of this landuse 
change are currently under discussion but have yet to yield substantial changes in 
governance or local planning decisions. Key elements being proposed include 
(Hanak et al., 2019):

26 California’s 2014 Sustainable Groundwater Management Act – From the Back Seat…
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• creation of water markets that provide growers flexibility to sell or buy ground-
water across their region and would allow for water transfers from areas with 
larger water endowments to areas with limited or no ability to enhance ground-
water recharge.

• integration of groundwater planning with landuse planning to develop economi-
cally viable alternative land uses that do not depend on groundwater or much less 
so (e.g. development of natural dry-land conservation areas, especially where 
markets or government payments are available for conversion to conservation 
habitat; development of solar photovoltaic parks or other low water-impact 
industries).

• integration of planning activities between local surface water, groundwater, 
water quality, and landuse planning agencies.

For the San Joaquin Valley, current estimates show economic impacts to agricul-
ture can be limited to about 5% of current production, with water markets and other 
measures in place (Hanak et al., 2019). Agricultural production within a reduced 
spatial footprint will likely increase the market share of high value crops, with low 
value crops disappearing. GSAs will need to each make their own choice in electing 
from this portfolio of options to achieve local groundwater pumping reductions.

26.8  Designing an Effective Enforcement System

Enforcement occurs at three levels: at the GSA-level, through DWR, and through 
SWB.  GSAs are given statutory authority to ensure compliance by individual 
groundwater users and may impose civil penalties on individual parties that do not 
comply with a GSP. DWR was given the authority to develop GSP requirements and 
criteria and will review individual GSPs on a five-yearly schedule. GSPs not found 
in compliance will be designated “probationary”, which puts the management of the 
area into the hands of the State Water Board (SWB).

The SWB is not only the designated enforcement agency for SGMA, but already 
administers surface water rights and oversees groundwater quality regulations 
through its nine regional water boards. Hence, the agency – unlike DWR – will be 
able to draw from decades of experience in law enforcement on water matters. 
Perhaps most importantly, the success of SGMA hinges largely on the motivation of 
local stakeholders to implement painful and costly SGMA measures because they 
feel sufficiently threatened by the prospect of SWB taking over groundwater man-
agement, if local GSAs fail to form, fail to develop an appropriate GSP, or fail to 
implement a GSP properly.

The role of the SWB is defined in Chapter 11 “State Intervention” of SGMA.30 
Not inadvertently, “chapter 11” makes open and notorious reference to the collo-
quial term “filing for chapter 11”, that is, filing bankruptcy. The expression refers to 

30 California Water Code §10735 and §10736
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Chapter 11, Title 11 of the United States Code, commonly known as the “Bankruptcy 
Code”, which allows for reorganization under U.S. bankruptcy laws. SGMA’s chap-
ter 11 allows a local agency to remedy deficiencies within 6 months. Otherwise the 
SWB will be responsible for developing an interim plan that emphasises reduction 
of groundwater extraction over other groundwater management tools. Local control 
may be re-established under qualifying conditions at a later time.

Chapter 11 and the concept of state control of groundwater resources was 
designed to create strong motivation to local groundwater stakeholders and agencies 
to comply with SGMA regulations rather than leaving matters to a central state 
agency. In the short term, the state agency would likely be overwhelmed if a large 
number of basins had refused to form GSAs or failed to provide adequate GSPs. But 
for the intermediate and long-term, the economic, social, and local political cost of 
state control needed to be setup in ways that sends a clear signal to local agencies 
that local control and compliance would be preferable over control under chapter 
11. To that end, SWB reacted to SGMA by immediately creating a SGMA enforce-
ment unit with substantial funding to organize and prepare for enforcement actions. 
An early component of those developments was publication of a fee schedule that 
would be imposed on individual groundwater pumpers in areas managed under 
chapter 11. These fees would only cover the cost of state management. These costs 
are in addition to the pumpers’ financial responsibility for planning costs and imple-
mentation of projects and actions, costs that incur even under local management. 
But under local management, these costs can be partially recovered through state 
grants or funded through local markets (Hanak & Stryjewski, 2012).

26.9  SGMA and GSPs at the Intersection with Other Laws 
and Rights

The framework outlined in SGMA extends well beyond the groundwater manage-
ment efforts that California has historically engaged in, e.g., under adjudications or 
through special acts districts, and beyond efforts that will be the focus of critically 
overdrafted basins – addressing groundwater overdraft, land subsidence, and pos-
sibly seawater intrusion. SGMA requires groundwater management agencies to also 
consider the water quality implications of their activities (through the water quality 
sustainability indicator), and the connectivity between groundwater, surface water, 
and groundwater-dependent ecosystems (through the groundwater-surface water 
sustainability indicator). These mandates close the loop on many unintended conse-
quences of groundwater pumping. But they represent largely unexplored frontiers in 
California and the Western U.S. water management landscape.

GSAs responsibility for groundwater quality and for pumping impacts on sur-
face water and groundwater-dependent ecosystems overlap and interact substan-
tially with other regulatory efforts and legal doctrines under federal and state law 
(Cantor, Owen, Harter, Green Nylen, & Kiparsky, 2018). This adds significant 

26 California’s 2014 Sustainable Groundwater Management Act – From the Back Seat…
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uncertainty to the development of GSPs as science and new technical approaches 
will need to be developed to appropriately address these two sustainability indica-
tors, while the relationship to other regulatory programs and potential legal liabili-
ties remains without much state or legal guidance (Cantor et al., 2018).

The mandate for management of the groundwater-surface water interaction 
raises a number of questions that GSAs will need to consider, with little guidance 
from the state or the courts beyond basic requirements for quantifying the amount 
of historic and current depletion of surface water due to groundwater pumping. 
These questions include (Cantor et al., 2018):

• the interaction of surface water law with groundwater law
• the definition of “significant and unreasonable” adverse impacts to beneficial 

uses and users of surface water
• the allocation of responsibilities to various entities and parties in addressing 

groundwater – surface water interactions
• finding processes to effectively resolve conflicts among parties
• the deployment of a variety of monitoring and assessment tools to quantify 

the groundwater – surface water interactions at various spatial and temporal 
scales

Table 26.1 provides an overview of key legal doctrines, regulations, and laws that 
will need to be considered by GSAs  – their boards, advisory committees, and 
 stakeholders. Among those, several have significant potential to interfere or conflict 
with or supersede basic SGMA requirements:

• SGMA explicitly protects existing surface water and groundwater rights. 
However, the requirement to bring groundwater use into harmony with surface 
water use may directly conflict with existing surface water rights or with existing 
groundwater rights. A GSA will need to set an ambitious agenda to address these 
conflicts (Owen, Cantor, Green-Nylen, Harter, & Kiparsky, 2019).

• instream flow requirements, in addition to surface water rights, have been adju-
dicated by SWB on only a few streams. SWB is in the process of expanding 
instream flow rights, which may require curtailments by both surface water and 
groundwater users.31 The distribution of these curtailments between existing sur-
face water and groundwater rights holders is highly uncertain, providing both, 
opportunities and risks for GSAs to play an active, perhaps central role in facili-
tating a resolution to such conflicts.

• SGMA explicitly requires GSPs to comply with existing laws. The federal (and 
state version of the) ESA and CWA have proven to bear significant importance 
on the management of surface water to protect ecosystems and water quality 

31 https://www.waterboards.ca.gov/waterrights/water_issues/programs/applications/instream_
flow_dedication/, accessed 18 December 2018; https://www.waterboards.ca.gov/waterrights/
water_issues/programs/bay_delta/bay_delta_plan/water_quality_control_planning/, accessed 18 
December 2018; https://www.waterboards.ca.gov/waterrights/water_issues/programs/bay_delta/
docs/sed/sac_delta_framework_070618%20.pdf, accessed 18 December 2018

T. Harter

https://www.waterboards.ca.gov/waterrights/water_issues/programs/applications/instream_flow_dedication/
https://www.waterboards.ca.gov/waterrights/water_issues/programs/applications/instream_flow_dedication/
https://www.waterboards.ca.gov/waterrights/water_issues/programs/bay_delta/bay_delta_plan/water_quality_control_planning/
https://www.waterboards.ca.gov/waterrights/water_issues/programs/bay_delta/bay_delta_plan/water_quality_control_planning/
https://www.waterboards.ca.gov/waterrights/water_issues/programs/bay_delta/docs/sed/sac_delta_framework_070618%20.pdf
https://www.waterboards.ca.gov/waterrights/water_issues/programs/bay_delta/docs/sed/sac_delta_framework_070618%20.pdf


533

consistent with a stream’s beneficial uses. SGMA effectively extends those 
responsibilities to GSAs to the degree that surface water depletion by groundwa-
ter pumping may affect water quality (including temperature) and species pro-
tected under ESA.

• the public trust doctrine has recently been affirmed by California courts to apply 
not only to surface water diversions, but also to groundwater pumping that 

Table 26.1 Summary of important laws, regulations, and legal doctrines that may affect and 
overlap with the development of the groundwater-surface water interaction sustainability indicator 
in a groundwater sustainability plan in California

Area of law or 
regulation

Key intersections between SGMA and other laws in the context of 
groundwater-surface water interactions

Reasonable Use 
Doctrine

Groundwater use, like all water use in California, is subject to the 
reasonable use doctrine. But the practical implications of the doctrine are 
not entirely clear.
Reasonable use is, by nature, a flexible and highly context-dependent 
concept that is based in part on value judgments.

Water rights SGMA explicitly does not alter surface water or groundwater rights. 
However, the implications of bringing a groundwater basin’s water budget 
into sustainable balance may bear directly on both. SGMA does not 
provide a formula for resolving conflicts between surface water and 
groundwater rights, but it does provide opportunity and a potential forum 
for doing so—if GSAs are ambitious.

Regulatory takings Water rights in California are property rights, and surface or groundwater 
users may bring takings claims if they believe regulatory restrictions on 
use have effectively taken their property. However, inherent in those rights 
is susceptibility to reasonable regulation. GSAs can reduce the risk of 
takings liability by managing groundwater in a manner generally 
consistent with California water rights.

Public Trust 
Doctrine

If groundwater pumping within a GSA’s jurisdiction draws water from 
aquifers that are tributary to surface waterways, the public trust doctrine is 
likely to be relevant.

Federal and State 
Endangered Species 
Acts CESAs)

Endangered species laws apply to groundwater allocation decisions that 
may impact listed species. GSAs seeking to avoid consequences under the 
ESA should be aware of these species within the basin and explicitly 
address their needs when developing GSPs.

California 
Environmental 
Quality Act 
(CEQA)

The preparation and adoption of GSPs is specifically exempt from 
CEQA. However, implementation actions taken by a GSA under a GSP 
would remain subject to CEQA. Compliance with CEQA would include 
analyzing and mitigating potential negative impacts on interconnected 
surface waters.

Clean Water Act 
and Porter-Cologne 
Act

Although water quality is also addressed separately within SGMA, it is 
relevant to groundwater-surface water interactions, including through 
effects on streamflow volume and temperature.

Instream flow 
requirements

To avoid significant and unreasonable adverse impacts on surface water, 
minimize risk of litigation^ and maximize their GSPs’ defensibility. GSAs 
will need to be aware of instream flow requirements set by the State Water 
Resources Control Board and consider them when developing and 
implementing GSPs.

Source: Cantor et al. (2018)
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reduces instream flows in navigable rivers. The state (and, by extension, GSAs) 
must consider their public trust duty, which is not pre-empted by SGMA. Most 
significantly, perhaps, the public trust doctrine, ESA, and CWA do not waive the 
need for addressing pre-existing undesirable conditions – conditions that existed 
prior to 2014. While SGMA itself only requires that new post-2014 undesirable 
results be avoided, SGMA explicitly does not exempt or supercede any existing 
law.32 The latter may mean that GSPs need to consider groundwater pumping 
impacts on surface water that have existed already for decades.

The role of GSAs in managing the water quality sustainability indicator similarly 
remains uncertain. Regional Water Boards (RWBs) already have extensive regula-
tory powers to protect both surface water and groundwater quality. At a minimum, 
GSAs will be required to take an active role in understanding existing water quality 
and the potential impacts of groundwater management projects and actions on 
future water quality. This will necessitate significant data collection and data 
 management, assessment, and monitoring, possibly in collaboration with RWBs. 
Some GSA projects may require permits from the respective RWB, particularly for 
some recharge projects.

It remains to be seen how much technical assistance and legal guidance GSAs 
will receive from the state to support these efforts. But the water quality and 
groundwater- surface water interaction sustainability indicators, for the first time, 
will greatly expand the scope of groundwater management and require active 
engagement of the GSAs with a wide range of local, regional, state, and possibly 
federal agencies. Thus, GSP development, at its best, offers an opportunity to be the 
catalyst for comprehensive integrated regional water management planning and 
implementation across groundwater and surface water, across water supply and 
water quality, and across water and land use management.
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