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ESTABLISHMENT OF A STRATEGIC GROUNDWATER RESERVE 
 
NAME:  RUTH LANGRIDGE n1  n2 
 
 SUMMARY: 
 ... This points to the Board having the authority to remedy claims of pumping that causes overdraft 
of a basin and potentially to remedy unreasonable withdrawals that deplete a reserve. 2.Local 
Authority Given the political resistance thus far to broad state regulation of groundwater, and that 
the California Water Code also enables local agencies to manage groundwater and control ground-
water use to some degree, the second question concerns whether these entities have the authority to 
mandate more sustainable groundwater management practices, and whether it is sufficient to enable 
the establishment of a groundwater reserve program on a basin by basin basis?  ... Counties also 
adopted these ordinances to protect against someone purchasing land within a county with ground-
water resources for purposes of obtaining groundwater rights, and then transferring water outside of 
the county for a fee, to the detriment of users within the county. 6.  ... JURISDICTION OVER 
GROUNDWATER California has over four hundred identified groundwater basins, and the amount 
of water stored in these aquifers is far greater than that stored in the state's surface water reservoirs.  
... Legal and Institutional Groundwater governance and management clearly require strategies that 
take into account not only the physical characteristics of a local aquifer, but also its long-term integ-
rity, the needs of communities overlying a basin, and the overall needs of the state particularly un-
der conditions of climate change and potential prolonged droughts.  ... Groundwater Management 
Plans may, but are not required to, address the control of salt-water intrusion, the management of 
recharge areas, the regulation of contaminated groundwater migration, the mitigation of overdraft, 
the replenishment of extracted groundwater, the monitoring of groundwater levels and storage, and 
the coordination with land use planning agencies to assess activities that create a risk of groundwa-
ter contamination. 
 
HIGHLIGHT:  "And it never failed that during the dry years the people forgot about the rich years, 
and during the wet years they lost all memory of the dry years. It was always that way." 

 - John Steinbeck, East of Eden n3 
 
 TEXT: 
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 [*296]  
 INTRODUCTION 

 California's rainfall varies considerably from year to year, and data indicate that in the past 
California experienced very dry climatic conditions. Evidence also continues to accumulate that 
global climate change will have significant impacts on the state's water resources, including in-
creased warming effects in the Sierra Nevada Mountains that will affect snow pack, snowmelt, and 
the timing and magnitude of runoff in California. n4 Scientists warn that California could be subject 
to more prolonged climate-induced droughts in the future.  n5 

 At the same time, human-generated pressures on the state's water supplies have also increased. 
The population has increased by more than 6 million people since the last relatively short dry period 
of 1987 to 1992, n6 and legal mandates are having major impacts on water availability for consump-
tive use. n7 Concomitantly, the financial, environmental and social costs of building new above 
ground water storage  [*297]  reservoirs and transmission systems to increase supply are now for-
midable. n8 

 Californians are more at odds than ever about how to establish sufficient and reliable water 
supplies to address these dual issues. While they are related, as climate-induced water scarcity will 
intensify demand-induced water shortages, to a large extent researchers and policymakers have 
failed to focus on strategies that could mitigate both conditions. A significant problem is that some 
of the proposed solutions to address human generated water problems could create increased water 
shortages when a severe dry period does occur. 

 This paper examines water supply planning through the lens of a climate-induced drought. It is 
divided into two parts. The first discusses water supply planning in the state and exposes areas of 
disconnect between (1) planning for a prolonged climate-induced drought and (2) planning to ac-
commodate the state's burgeoning demand for water. Planning for a climate-induced drought is pri-
marily response oriented, including generating surface and groundwater data and preparing and im-
plementing water shortage contingency plans. Planning for ways to generate additional water to sat-
isfy growing demand by more diverse interests includes strategies such as desalination, recycled 
water, and increased water use efficiency. n9 While experts often describe these strategies as also 
creating water for extended dry periods, the first part of this paper concludes with the strong caveat 
that if California primarily utilizes water generated through strategies to satisfy increasing demand 
to support continued growth in water-stressed regions, the outcome could be an eventual upsurge in 
future water requirements along with a hardening of demand side conservation strategies. n10 This 
could actually increase vulnerability to water shortages when a severe drought does occur. 

 The second part of the paper elaborates on the legal, institutional, and management issues sur-
rounding an alternative proactive approach that could both augment supply and reduce vulnerability 
to drought, namely by reconfiguring groundwater management to emphasize recharge along with 
the creation of a strategic groundwater reserve. This  [*298]  would involve bringing groundwater 
basins into hydrologic balance through recharge processes to reduce groundwater level decline 
rates, n11 and establishing and maintaining sufficient groundwater levels to sustain a strategic 
groundwater reserve. n12 The state would only withdraw and use the reserve during a prolonged dry 
period. The reserve is critical to conserving nature's capital for the inevitable long-term drought. 
This approach is similar to reserving money for emergencies in a bank account. Thus, water would 
be "deposited" in an aquifer through recharge techniques best suited to the characteristics of the aq-
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uifer, and a portion of that capital would only be withdrawn and used to mitigate severe water scar-
city resulting from a climate-induced drought. Conjunctive management methods could be re-
designed to encourage recharge processes, to augment seasonal supply, and most important, to 
guarantee the maintenance of a reserve for use during extreme drought events. The paper concludes 
with a discussion of the legal authority to create the reserve. 

 If, as the California Department of Water Resources ("DWR") projects, improving groundwater 
management is a key strategy to generate more water to meet the state's growing demand, then it is 
critical that at the same time that the state also create incentives both to protect the quality and 
quantity of groundwater for future generations and to maintain a reserve for future severe droughts. 

 I. BACKGROUND 

 California's Mediterranean climate has distinct spatial and temporal characteristics, with three 
quarters of the state's precipitation and runoff occurring in Northern California and little or no pre-
cipitation occurring during the summer and early fall months. n13 The inverse relationship between 
the locations of the State's population and large agricultural regions to its surface water runoff is an 
additional challenge, with more than seventy percent of California's runoff occurring north  [*299]  
of Sacramento and about the same percentage of water demand south of Sacramento. n14 California 
has dealt with these limitations and achieved its growth by developing federal, state, and local pro-
jects that capture and store winter and spring runoff, primarily from snow melt in the Sierra and 
Cascade Mountains, and through a network of transmission systems that carry the stored water to 
major urban areas and central valley farming regions. n15 In addition, California meets significant 
portions of its water supply needs with groundwater. n16 Communities not connected to the big pro-
jects also rely on water storage, albeit smaller systems, and on groundwater.  n17 

 Over the past 30 years, claims to water by an expanding number of interests, along with popula-
tion growth, have caused water supply systems to come under increasing stress. The California De-
partment of Finance projects that population will increase by another 14 million by 2030 adding to 
demand. n18 However, legal mandates, such as those to protect endangered species, to support public 
trust values, and to restrict the pumping of water through the San Francisco Bay Delta, have re-
sulted in a reduction in water availability for consumptive use. n19 In addition, while groundwater 
supplies approximately one third of water use in California, n20 annual overdraft from groundwater 
pumping is already in the range of one million to two million acre-feet statewide, and many aquifers 
are overdrawn. n21 

 Added to concerns about insufficient water to accommodate the state's growth and development 
are worries regarding the impacts of global warming on the state's water supply n22 and fears of 
more extreme  [*300]  drought events. n23 As changes in temperature directly affect runoff, it is 
likely that in California there will be increased runoff in late winter/early spring resulting in higher 
water yields earlier in the season. n24 In addition, projections are that Sierra snowpack could de-
crease by 10 to 40 percent from historic levels. n25 These conditions could exacerbate water short-
ages in the state. n26 While the shifts associated with climate change may be small compared to his-
torical year-to-year variations, they will be superimposed onto normal variations and will likely re-
sult  [*301]  in new extremes in the areas subjected to unusual aridity as well as in the severity of 
drought episodes. n27 

 A prolonged drought affects all sectors of the economy. During the 1988-92 drought, urban us-
ers in California paid more for water, lost jobs, saw electricity costs rise, and had their water-based 
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recreation and major fisheries adversely impacted. n28 Groundwater aquifers suffered significantly 
as most agricultural users increased their pumping. n29 The eastern San Joaquin Valley and Tulare 
Basin had significant overdraft and subsidence, and Kings and Kern Counties had overdraft-induced 
groundwater pollution. n30 

 It is noteworthy that in past droughts those not connected to the major projects were particu-
larly vulnerable to water shortages, n31 including rural and less populated coastal areas and in new 
developments in the Sierra Nevada foothills where communities typically rely on small capacity 
storage systems fed by annual rainfall and on groundwater. n32 As California's population growth 
shifts from the State's densely urbanized coastal areas to inland regions where per capita water use 
is high, these regions will become even more vulnerable. n33 

 Under existing water supply strategies, water requirements in many areas of the state are barely 
met during dry and critical water years, yet many water agencies continue to strategize to satisfy 
projected demand  [*302]  without setting aside sufficient reserves to be tapped during severe dry 
periods. n34 This is despite the fact that urban water agencies throughout California have generally 
failed to even make good on conservation promises, n35 and many groundwater aquifers in agricul-
tural regions remain in overdraft. n36 

 II. OVERVIEW OF CALIFORNIA'S WATER RIGHTS SYSTEM 
 California's water rights regime plays an important role in how communities and individuals 

address water scarcity issues. The state recognizes a system of water rights that distinguishes be-
tween two legal categories of water. n37 First, surface waters, including surface streams and subter-
ranean streams, n38 are subject to permitting and regulation, n39 and riparian and appropriative doc-
trines primarily govern private rights to use surface water. n40 Riparian rights are correlative and 
land based. n41 Appropriative rights to surface water are priority based, require diversion to demon-
strate beneficial use, and the state extensively regulates the rights through an administrative permit 
system. n42  [*303]  

 Second, groundwater, legally defined as percolating groundwater,  n43 follows a dual system of 
rules. Owners overlying the basin follow a correlative doctrine, which gives all overlying landown-
ers equal rights to a reasonable amount of the water in the basin, but limits that right to water ap-
plied to a reasonable beneficial use on land overlying the basin, and requires all to share in any 
shortages. n44 Groundwater exporters follow an appropriative doctrine of first in time first in right, 
which in times of shortage limits them to water that overlying owners do not need. n45 

 The California State Water Resources Control Board is the authority for the distribution of sur-
face appropriative water rights, n46 and the California Water Code contains the permit application 
process for appropriating surface water. n47 The permit process does not apply to riparian rights or, 
most importantly, to percolating groundwater. n48 While legal definitions of surface and groundwa-
ter bear little resemblance to the hydrologic and geologic reality of water, nevertheless Section 1200 
of the California Water Code, which defines the permitting scope of the State Water Resources 
Control Board, still distinguishes between these categories. n49 

 Along with doctrines that specify the rules for private rights to water, there are several very im-
portant public interest principles that oversee all water use in the state. There is no private owner-
ship of water, and all water rights are usufructory, conferring a right to use water. n50 The Public 
Trust Doctrine, the California courts interpret it, holds that the state must protect public trust values 
where feasible, n51 and that public trust values are flexible enough to encompass changing  [*304]  
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public needs. n52 Most importantly, the Doctrine of Reasonable and Beneficial Use, as required by 
the 1928 Amendment to the California Constitution, n53 requires that the use of all water in the state 
be exercised reasonably. This principle, now codified in the California Water Code, will be dis-
cussed later in the paper. 

 III. WATER SUPPLY PLANNING 
 The first question this paper examines is whether water supply planning as presently configured 

sufficiently addresses the problems associated with a climate-induced drought. The process of water 
supply planning in California is fragmented, proceeding along several different tracks that include 
urban water management planning, groundwater management planning, and drought management 
planning. In addition, administrative authority is divided between federal, state, and local institu-
tions. n54 The Bureau of Reclamation ("BOR") administers California's massive federal Central Val-
ley Water Project, n55 and the California Department of Water Resources ("DWR") administers the 
large State Water Project, with both agencies coordinating operations. n56  [*305]  The state admin-
isters the California Water Code, provides data and financial incentives to support the local man-
agement of water supplies, n57 provides broad goals and objectives to manage the state's water re-
source through a statewide water plan produced every five years, and administers the permit process 
for appropriative rights to surface water. n58 However, cities and counties are important drivers of 
local water demand and do most of the water supply planning. n59 Through their authority over land 
use decisions, their governments affect local development and, in turn, water demand. 

 IV. PLANNING FOR A CLIMATE-INDUCED DROUGHT 

 Drought planning is a response process centered on how to manage water shortages after a dry 
period occurs. The state has the authority to declare a water shortage emergency and to utilize broad 
powers to enforce regulations and restrictions, n60 and the California Department of Health Services 
("DHS") can impose terms and conditions on permits for public water systems to assure that suffi-
cient water is available. n61 Two statewide bonds, Proposition 50 passed in November 2002, n62 and 
Proposition 84 passed in November 2006, n63 established monetary incentives to encourage a re-
gional approach to water management that includes drought planning. 

 Proposition 84 provides public water suppliers with the authority, after a water shortage has oc-
curred, to declare an emergency drought  [*306]  condition within its service area. n64 This allows 
the supplier to prioritize use, make water available for domestic use, sanitation, and fire protection, 
and adopt regulations covering measures to stretch supplies, including mandatory rationing or con-
nection bans. n65 Municipal water districts, for example, have specific authority to adopt a drought 
ordinance restricting use of water, including the authority to limit the use of water for any purpose 
other than household use, sanitation and fire protection. n66 However, in practice the emphasis is on 
collecting supply and demand data to estimate water availability under different shortage condi-
tions,  n67 and on developing water shortage contingency plans that both reduce demand and find 
alternate sources of water to temporarily increase supply. n68 A strategic reserve could provide an 
important alternate water source during a severe drought. While the State's Urban Water Manage-
ment Planning Guide does indicate that the best possible solution to drought is to have emergency 
supplies already held in reserve such as in local groundwater basins, the guidebook does not lay out 
any strategies or incentives to maintain a groundwater reserve as a buffer against a prolonged 
drought. n69 

 V. PLANNING TO SUPPORT GROWTH AND DEVELOPMENT 
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 Water supply strategies to satisfy demand, while often presented as all-purpose tools to mitigate 
water scarcity no matter what the cause, are generally centered on finding more water to support 
growth and development and on mitigating regulatory constraints on current supplies. Planning his-
torically focused on the construction of very large  [*307]  storage and transmission systems to 
move water around the state from regions of high rainfall and runoff to areas with little water and to 
alleviate groundwater overdraft. Local land-use authorities assumed that water would always be 
available to satisfy continued growth, and as a result, important land-use decisions were discon-
nected from water supply planning. 

 As local land-use decisions began running into water supply concerns, the disconnect between 
water supply availability and land-use planning came to the forefront. In 1983, the state legislature 
addressed urban water planning by passing the Urban Water Management Planning Act. n70 It re-
quired the largest wholesale and retail municipal suppliers n71 prepare 20-year UWMPs and submit 
them to DWR every five years. n72 The plans must include water supply assessments with written 
verifications of water supply and a water shortage contingency analysis that addresses their re-
sponse to supply reductions of up to 50%. n73 The Act also requires suppliers to implement the de-
mand management measures described in their UWMPs in order to be eligible for specified state 
financial assistance. n74 Additional senate bills added requirements to assess the quality of available 
water sources and to verify long-term water supply prior to a project's construction, n75 but enforce-
ment of these requirements relies largely on citizen challenges for  [*308]  non-compliance. n76 Im-
portantly, plans have to substantiate rights to extract additional groundwater, if used for the project. 
n77 These plans are an initial step in planning for climate-induced water scarcity, but the problem is 
that only 400 systems are large enough to be required to file UWMPs. n78 

 While the new planning requirements and "show me the water" legislation resulted in greater 
oversight of water supply availability for new municipal developments, they also pushed suppliers 
to seek more diverse sources of water to accommodate future growth and deal with regulatory con-
straints on their accustomed supplies. Water providers emphasized creating a diverse "portfolio" of 
strategies, n79 including three major ones: desalination of ocean water and brackish groundwater, 
water use efficiency, and recycling of municipal wastewater. 

 Desalination is the process of removing the salt to make certain bodies of water drinkable and 
usable for other purposes. n80 The process of desalination is expensive, energy intensive, and waste 
producing, n81 but more importantly, it is not economically feasible to run desalination plants only 
during dry periods. n82 Given the high operating and capital costs of desalination, it is likely that 
without incentives for appropriate conjunctive management arrangements, "new" water produced 
would not be primarily reserved for use during a severe drought. n83 Recycled water as a source of 
additional supply is generally used to satisfy current demand, but it can be costly and the health as  
[*309]  pects of recycled water are controversial. n84 Most importantly, management of recycled wa-
ter is rarely designed to create an emergency reserve. n85 Water use efficiency is a demand-side 
measure that can free up water supplies. n86 Estimates are that water use efficiency could result in 
millions of acre-feet of untapped, cost-effective conservation. n87 But while many communities and 
water suppliers now require water-use efficiency practices, there is no automatic lever to induce 
conservation in communities that choose not to conserve, and incentives such as tiered pricing tend 
to be least prevalent in some of the fastest growing regions of the state. n88 A common complaint is 
that the water that communities require residents to conserve generally goes to new development, 
reducing the likelihood of this water being available during a long-term drought. n89 
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 Desalination, water use efficiency, and recycling are very valuable strategies that are integral to 
a comprehensive program for the sustainable management of the state's water resources. Water use 
efficiency, for example, is more environmentally friendly and less costly than constructing new sur-
face storage. n90 Peter Gleick and his col  [*310]  leagues at the Pacific Institute have argued that 
with very aggressive efforts, by 2030 human use of water in California could decline by as much as 
20 percent from 2000 levels by phasing out subsidies to reflect the true costs of water, increasing 
the use of water-efficient technologies, supporting water transfers that improve efficiency, and inte-
grating water supply planning with land use planning. n91 

 The important caveat is that if communities just use "new" water, whether from desalination, 
recycling or water use efficiency, to further development in the short term, future demand could ac-
tually increase, thus exacerbating the impacts of future droughts. n92 That is the historical narrative 
of water use in California. n93 Recycling and water-use efficiency can also result in demand harden-
ing. For example, as urban water agencies implement water programs that include plumbing fixture 
retrofit programs and stocking new housing with low water use fixtures, it becomes increasingly 
difficult for the agencies to implement rationing programs during a drought. n94 Demand hardening 
also applies to agricultural water use. For example, in recent years, a number of farmers in the Cen-
tral Valley shifted from annually planted field and row crops to more profitable permanent plantings 
of less water intensive orchards and vineyards. n95 However, farmers can leave row crops fallow a 
water-short year, whereas withholding water from permanent plantings will ultimately result in loss 
of a grower's capital investment. n96  [*311]  

 VI. THE SPECIAL CASE OF GROUNDWATER 
 In an average year, groundwater meets approximately 30% of California's overall water needs. 

n97 It is particularly important during a drought, when consumptive use rises to as much as 60% and 
Californians turn to groundwater extraction as a key strategy to increase supply. n98 A major prob-
lem is that experts also project groundwater to be the largest single source of "new" supply for 
growth in the UWMPs, and anticipate that two thirds of the increase will be in areas outside fully 
managed basins where unsustainable use is more likely. n99 Yet, estimates of groundwater overdraft 
in the state are already at about 1-2 million acre-feet annually. n100 

 In overdrafted basins, groundwater pumping has led to a depletion of the storage reserve with 
undesirable results, n101 including subsidence,  [*312]  salt-water intrusion, and water quality degra-
dation. Severely overdrafted basins may never fully recover even in wet years, n102 and groundwater 
overdraft can impact surface waters and other groundwater-dependent ecosystems, as well as the 
base flow of streams and rivers. n103 Aside from the negative physical impacts of overdraft, the con-
dition of the groundwater basin at the beginning of a drought is critical to maintaining adequate wa-
ter supplies throughout drought events, as an overdrafted basin reduces opportunities to utilize 
groundwater during a severe drought. n104 When the governor issued a drought declaration in June 
2008 that allowed farmers in the Westlands Water District to pump groundwater into the California 
Aqueduct and move it to parts that were in critical need, one farmer noted that nobody has much 
extra groundwater to pump because, "we already do that."  n105 

 VII. JURISDICTION OVER GROUNDWATER 

 California has over four hundred identified groundwater basins, n106 and the amount of water 
stored in these aquifers is far greater than that stored in the state's surface water reservoirs. n107 Hy-
drologists estimate that about 143 million of storage capacity could be used as potential storage 
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space, considerably more than surface reservoirs, which can  [*313]  store approximately 42 million 
of. n108 Who may claim the right to use and manage groundwater are clearly important to creating 
the capacity to cope with water shortages during a severe drought. 

 The California Legislature has repeatedly decided that management of groundwater should not 
be subject to the permitting authority of the State Water Resources Control Board ("SWRCB") but 
should instead be a local responsibility. n109 Although the state does not have the authority to issue 
permits for groundwater, through the California Constitution, Article X, Section 2, various sections 
of the California Water Code, and the Public Trust Doctrine, it does have authority to regulate cer-
tain aspects of groundwater use. For example the state may regulate pumping that is adversely af-
fecting surface in-stream benefits such as fish populations and riparian values, n110 and pumping that 
it deems unreasonable. n111 These regulatory powers will be discussed in greater detail later in the 
paper. In practice, because of the reluctance of the state to step in with a comprehensive program, 
local authorities generally initiate groundwater management n112 In keeping with the emphasis on 
local management, in the last twenty-five years, the California Legislature has enacted a series of 
laws giving local water agencies more authority and providing them with financial incentives to im-
prove groundwater management. n113  [*314]  

 VIII. GROUNDWATER MANAGEMENT TO PROACTIVELY ADDRESS WATER 
SHORTAGES AND DROUGHT 

 Groundwater is clearly a critical component of any drought planning strategy. A groundwater 
aquifer, unlike most surface water reservoirs, can provide natural ready-made long-term water stor-
age for unlimited periods of time, thus sustaining a reserve for drought years. By controlling flow at 
the pump, one can extract water only when needed, and as long as the aquifer has water and the well 
is deep enough. 

 This paper offers the following proposals: 

 . Groundwater recharge should be a prime objective of water 
 supply planning for drought. 

 . Groundwater management should include the establishment of 
 a strategic groundwater reserve. 

 . The reserve should only be used to alleviate severe water short 
 ages during a prolonged drought. Recovery of water to satisfy 

 reasonable short-term demand could occur so long as the reserve is maintained.   
 

The strategies of groundwater recharge, groundwater storage and conjunctive management of 
surface and groundwater are outlined below, followed by an analysis of the issues involved in utiliz-
ing these approaches to establish a groundwater reserve. 

 A. GROUNDWATER RECHARGE 

 Groundwater recharge is the first step in stabilizing and sustaining groundwater aquifers over 
the long term and building up a groundwater reserve. n114 Three basic processes can replenish aqui-
fers: (1) natural recharge, (2) active recharge (also referred to as enhanced, direct, or artificial re-
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charge), and (3) in-lieu recharge. n115 Natural recharge can occur as part of the hydrologic cycle or 
as the result of water seeping or percolating into the aquifer from various surface water sources: 
streams, rivers, lakes; surface water conveyance facilities; and irrigation water when rainfall infil-
trates the land surface and percolates into the underlying aquifers. n116 Natural recharge rates differ 
across areas due to  [*315]  variations such as soil type, plant cover, land slope, and rainfall inten-
sity. n117 

 A second replenishment method, active recharge, occurs when water is pumped or injected into 
wells or spread over a land surface to allow it to seep into the aquifer. n118 This method uses im-
ported water in several different scenarios. A storage and release regime can modify an existing res-
ervoir to allow it to capture a larger fraction of peak flow events and move a substantial portion of 
this imported water into groundwater basins with un-utilized aquifer storage capacity. n119 Alterna-
tively, users can extract native groundwater from full aquifers, export it to create storage space, and 
subsequently fill the space with the imported water through injection or spreading. n120 

 A third process, in-lieu recharge, reduces groundwater extraction so that a depleted aquifer can 
recharge through natural or active processes. Parties then substitute more available surface water 
supplies that often include imported water. n121 Recharge processes depend upon factors such as the 
area available for recharge, surface and subsurface geology in the groundwater basin and recharge 
rate, and are influenced by whether the source of recharge water is local or imported. n122 

 B. Groundwater Storage 
 One can also use some groundwater aquifers as storage reservoirs. n123 A range of physical sys-

tems utilizes managed underground storage of recoverable water n124 to provide more secure water 
supplies. n125  [*316]  The significant advantages to storing water in groundwater basins include 
avoiding expensive surface storage and conveyance facilities, protecting stored water from evapora-
tion, and providing a natural purification system through percolation. Moreover, groundwater stor-
age uses less energy to extract water when the groundwater table rises and causes less environ-
mental damage. n126 Challenges include design, construction and monitoring costs, chemical reac-
tions with aquifer materials, environmental impacts, spillover costs to third parties, and potential 
over-consumption of stored water leading to further overdraft. n127 

 California courts address the rights to store, protect, and recapture water in underground basins 
in several cases. For example, courts have held: (1) Los Angeles has the right to import river water 
from the Owens Valley and bank it underground in the San Fernando Valley; n128 (2) public agen-
cies have the right to store water and a right to the return flow from water imported into a ground-
water basin (adding that "natural underground basins should be used as storage reservoirs ... when-
ever practicable"); n129 and (3) Alameda County Water District has the authority to store water in a 
groundwater basin pursuant to its police powers. n130 

 C. Conjunctive Management of Surface and Groundwater 

 A conjunctive water management program coordinates the use of groundwater and surface wa-
ter. n131 Natural, active, or in-lieu recharge processes deposit surface water in groundwater aquifers, 
and the program then "banks" the water there until its extraction for use. n132 Using different combi-
nations of recharge and recovery methods, an aquifer typically recharges in winter months and dur-
ing years of abundant surface water availability, and recovery occurs in the summer and fall or dur-
ing several consecutive years of less water availability. n133 
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 Conjunctive water management clearly lacks a "one-size-fits-all" approach, and the unique set 
of local conditions such as institutional constraints, environmental concerns, economic considera-
tions, and  [*317]  political climate dictate the management method. Today, elaborate conjunctive 
management programs operate in southern Central Valley counties, including Kern and Tulare, 
where farmers initially relied almost exclusively on groundwater to irrigate their crops.  n134 This 
resulted in severely over-drafted and degraded groundwater basins. n135 To remedy the deteriorating 
basins, water districts attempted to find other sources of water through conjunctive management 
arrangements that utilized imported surface water primarily from the State Water Project. n136 To-
day, these programs still rely heavily on this imported surface water as a major component of their 
conjunctive management programs. n137 

 Localities administer these projects, and while the rule is generally that groundwater overdraft 
conditions cannot worsen, a very significant issue is that no requirements exist for any district util-
izing a conjunctive management arrangement to actually attain and maintain sustainable groundwa-
ter levels. For example, Semitropic Water District has a fifteen-foot/three-year rule, where Semi-
tropic will not make groundwater withdrawals that cause the average groundwater levels in an area 
to decline more than fifteen feet over a three-year period compared to the average groundwater lev-
els that would occur without the project. n138 But these levels existed when the aquifer was already 
in serious overdraft. n139 While the Orange County Water District has one of the more sustainable 
groundwater management programs in the state and focuses on the prevention of groundwater de-
pletion, if a series of very dry years occurs, it will be unable to replenish the withdrawal that would 
occur. n140 

 An important objective of conjunctive management is cycling recharge and recovery over a 
time period to achieve an appropriate balance. n141 However, as presently designed and practiced, 
the strategy can and typically does cause larger than normal declines in local groundwater levels 
during more intensive periods of recovery, potentially posing problems for other groundwater and 
surface water users in the  [*318]  basin not part of the conjunctive management effort, as well as 
for surface water flows. This is particularly problematic in already overdrafted basins during a se-
vere drought. In addition, many of the large projects rely on: (1) recharge supplies exported from 
the Sacramento-San Joaquin Delta subjecting operations to present Delta export restrictions; (2) the 
availability of conveyance capacity; and (3) the availability of non-firm water from the State Water 
Project and/or the Central Valley Project. n142 While benefiting banking partners, these projects im-
pact non-participating parties as the recovery of banked water can increase the pump lift for other 
local landowners, increase aquifer contamination, and cause subsidence and damage native vegeta-
tion. n143 

 IX. DISCUSSION 
 According to the 2009 DWR Draft State Water Plan, the state still fails to provide for sustain-

able use of groundwater, including the protection of recharge and discharge areas. n144 Yet future 
water supply security depends on managing groundwater to prevent overdraft and pollution, boost 
recharge, and support more sustainable conjunctive management programs that incorporate a strate-
gic groundwater reserve. Similar to a bank savings account, protecting natural capital in groundwa-
ter basins provides essential backup for extended and severe water shortages. Issues to consider in 
establishing standards to maintain a groundwater reserve include both hydrologic and geologic 
characteristics of groundwater aquifers and legal and political questions.   [*319]  

 A. Hydrologic and Geologic Characteristics 
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 "Because the physical characteristics of groundwater basins vary greatly, the suitability of a 
particular basin to serve as an area for immediate storage and later extraction depends on its hydro-
logical and geological features, as well as on the quality of the water stored within the basin." n145 
Pertinent factors include the movement of water between hydrologically connected surface and 
groundwater systems; movement between other aquifers; n146 the porosity of the basin material and 
the depth of the basin; n147 and the geologic and hydrologic variability in the character, thickness, 
and hydraulic conductivity within geologic materials overlying aquifers. n148 At present, there is 
limited geologic mapping to identify the geologic, hydrologic, and geochemical characteristics of 
aquifer sites, and limited spatial and temporal information characterizing groundwater levels and 
groundwater storage zones. n149 

 The source of storage water may be contentious, particularly regarding imported or recycled 
water. Pollution concerns arise when chemically and microbiologically different waters mix, and a 
conjunctive management program may need to include control over the type of land uses overlying 
the basin. The fluctuation in water levels in a basin can alter the rate or direction of groundwater 
flow, which forces contaminated water in the basin to flow towards wells. In this way, project water 
can exacerbate pollution problems within a basin by hastening the dispersal rate of pollutants 
throughout the aquifer. Thus, prior to recharge, an assessment of the level and location of contami-
nants within a basin is important. n150 When a basin is adjacent to the ocean or  [*320]  a saline aq-
uifer, the withdrawal of water can allow for intrusion of saltwater into the freshwater aquifer, poten-
tially rendering the water stored within the basin unusable without treatment. n151 

 B. Legal and Institutional 
 Groundwater governance and management clearly require strategies that take into account not 

only the physical characteristics of a local aquifer, but also its long-term integrity, the needs of 
communities overlying a basin, and the overall needs of the state particularly under conditions of 
climate change and potential prolonged droughts. Yet, authority over groundwater today is complex 
and fragmented with overlapping jurisdictions, and the management arrangements presently in 
place function as a response system that averts "crisis and system collapse," and suffers from "a va-
riety of dysfunctional results." n152 

 The first question is what presently available sources of authority would allow the state to step 
in to achieve the establishment and maintenance of healthy groundwater aquifers, including a stra-
tegic groundwater reserve? Second, given the political resistance thus far to state regulation, what 
authority do local entities have that could enable them to establish these goals; is it sufficient; and 
how could policymakers improve this authority? 

 1. State Authority 

 As already indicated, the state currently does not have clear authority to regulate the pumping 
of percolating groundwater through a permitting process. Despite the legislature's frequent consid-
eration of whether more comprehensive groundwater regulation is necessary, n153  [*321]  political 
reality has precluded the adoption of a permit-based groundwater management program adminis-
tered at the state level, and the legislature's preference so far is for the local administration of 
groundwater management. n154 

 Given the reluctance of the state to step in through a permitting system, other existing sources 
of state authority allow the state to regulate groundwater more broadly, including the establishment 
of a no overdraft policy, incentives for recharge, and sufficient groundwater levels to sustain a stra-
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tegic reserve. These sources include the California Constitution Article X, Section 2, and various 
sections of the California Water Code. 

 The California Constitution, Article X, Section 2, codified in Section 100 of the California Wa-
ter Code, mandates the reasonable use of the state's water resources. n155 In Peabody v. City of 
Vallejo, the court held that Article X, Section 2 applied to both surface and groundwater rights. n156 
The court stated: 

 The right to the use of water is limited to such water as shall be reasonably required for the 
beneficial use to be served . . . . Such right does not extend to unreasonable use or unreasonable 
method of use or unreasonable method of diversion of water . . . . The foregoing mandates are plain, 
they are positive, and admit to no exception. They apply to the use of all water, under whatever 
right the use may be enjoyed. n157 

 In Joslin v. Marin Mun. Water Dist., the court affirmed once again that the 1928 Constitutional 
Amendment applied to all the waters of the  [*322]  state including groundwater. n158 

 In addition, the courts interpret reasonable use broadly, holding that water use must be reason-
able for both the needs of water rights holders and in light of competing public uses of the resource. 
As the court stated in Joslin,  n159 "what is a reasonable use of water depends on the circumstances 
of each case, such an inquiry cannot be resolved in vacuo from statewide considerations of tran-
scendent importance." n160 Most importantly, the courts employ a dynamic definition of reasonable 
use, and the law must keep pace with the needs and transformations constantly taking place in a rap-
idly changing society. n161 As stated in Envtl. Def, Fund v. E. Bay Mun'l Utility Dist.: "What consti-
tutes reasonable water use is dependent upon not only the entire circumstances presented but varies 
as the current situation changes." n162 Thus, the state could limit groundwater withdrawals that are 
unreasonable within the broader context of drought planning and the need to sustain a strategic 
groundwater reserve. 

 The next issue is what constitutes a violation of unreasonable use in the context of establishing 
a groundwater reserve. California Water Code, Section 12922 gives the state the authority to pre-
vent impaired use or irreparable damage to groundwater basins caused by overdraft and depletion. 
n163 In addition, Section 104 states that: "It is hereby declared that the people of the State have a 
paramount interest in the use of all the water of the State and that the State shall determine what wa-
ter of the State, surface and underground, can be converted to public use or controlled for public 
protection." n164 The sections of the California Water Code and court cases discussed above affirm 
the authority of the state to regulate groundwater with respect to (1) reasonable use, where reason-
able use encompasses the public interest; (2) the prevention of  [*323]  groundwater overdraft, de-
pletion and degradation; and (3) public protection. 

 Given the reasonable use requirement and the above water code provisions, the next question 
concerns whether the State Board can step in to remedy groundwater withdrawals that are unrea-
sonable when they deplete a strategic reserve established to protect the public against statewide 
drought conditions? Joseph Sax argues that the State Board can issue remedial orders against water 
users not abiding by the reasonable use mandate despite its lack of permitting authority, and "that 
the Board, through the California Attorney General, can institute litigation to control groundwater 
use that . . . constitutes waste, unreasonable use, or method of use within the meaning of Article X, 
Section 2 of the California Constitution, and Section 100 of the Water Code . . . ." n165 
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 Sax adds that, under Section 275 of the California Water Code, the Board can also assert its 
own jurisdiction to adjudicate and remedy complaints about unreasonable groundwater use. n166 In 
United States v. State Water Res. Control Bd., n167 (the Racanelli decision), and Imperial Irrigation 
Dist. v. State Water Res. Control Bd, n168 the courts affirmed that Section 275 of the Water Code 
n169 gives the Board the power to take any necessary steps to prevent unreasonable use of water. As 
Sax notes, these are lower court decisions, and while the California Supreme Court has not ex-
pressly addressed whether Section 275 provides an independent source of jurisdiction over ground-
water pumpers, the lower courts establish that the Board can assert jurisdiction over the pumping of 
percolating groundwater to adjudicate and remedy claims that come within the scope of waste and 
unreasonable use covered by  [*324]  section 275 of the Water Code. n170 This points to the Board 
having the authority to remedy claims of pumping that causes overdraft of a basin and potentially to 
remedy unreasonable withdrawals that deplete a reserve. 

 2.Local Authority 
 Given the political resistance thus far to broad state regulation of groundwater, and that the 

California Water Code also enables local agencies to manage groundwater and control groundwater 
use to some degree, the second question concerns whether these entities have the authority to man-
date more sustainable groundwater management practices, and whether it is sufficient to enable the 
establishment of a groundwater reserve program on a basin by basin basis? n171 The following is a 
summary of local districts' ability to engage in sustainable groundwater management and some of 
the problems with this approach. 

 3. Local Agencies and Districts with Authority Under the California Water Code or Legislation 
 More than 20 types of local agencies have authority to manage some aspect of groundwater de-

pending upon the individual agency's enabling legislation n172 including, for example, water replen-
ishment districts n173 and water conservation districts. n174 Depending on their enabling legislation, 
these districts can limit or regulate extraction, levy groundwater extraction fees, n175 and collect fees 
to establish recharge programs that address overdraft. n176  [*325]  

 In addition, the legislature also creates special groundwater management districts n177 that can 
manage groundwater to control in-basin pumping upon evidence or threat of overdraft, limit exports 
out of the district, regulate well spacing to minimize well interference, and levy fees for groundwa-
ter management activities and for water supply replenishment.  n178 While these special districts 
have stronger mandates and could serve as a model for regulation in the public interest, they exist in 
only a few regions. n179 

 4. Local Districts with Groundwater Management Plans 
 Assembly Bill 3030, passed in 1992, n180 expanded the ability of agencies to address the prob-

lem of critical overdraft by increasing the number of public agencies authorized to develop a 
groundwater management plan; however, this ability is contingent on receiving a majority of votes 
in favor of the plan in a local election. n181 When adopted, the plan allows the agency to fix and col-
lect fees for groundwater management. n182 Senate Bill 610 added that if groundwater is a source 
available to a water supplier in a non-adjudicated basin, and if the basin is in overdraft, the plan 
must include current efforts to eliminate any long-term overdraft. n183 

 Groundwater Management Plans may, but are not required to, address the control of salt-water 
intrusion, the management of recharge areas, the regulation of contaminated groundwater migration, 
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the mitigation of overdraft, the replenishment of extracted groundwater, the monitoring of ground-
water levels and storage, and the coordination with land use planning agencies to assess activities 
that create a risk of  [*326]  groundwater contamination. n184 A significant issue is that groundwater 
management plans are not mandatory and do not have to be reported to DWR, n185 limiting both 
their reach and an understanding of their effectiveness.  n186 Legislation now requires that any public 
agency seeking state funds for groundwater projects to prepare and implement a groundwater man-
agement plan that includes basin management objectives and monitoring protocols. n187 

 5. City and County Ordinances 

 A third general method of managing groundwater in California is through ordinances that local 
governments adopt. Almost 30 percent of California's counties have local groundwater management 
ordinances n188 in which a county will only issue a permit if an export of groundwater will not cause 
overdraft, affect safe yield, reduce water quality, cause subsidence, or injure water users within the 
county. n189  [*327]  

 The court upheld the authority of counties to regulate groundwater in Baldwin v. County of Te-
hama, n190 stating that state law does not occupy the field of groundwater management; therefore, 
cities and counties may adopt ordinances to manage groundwater under their police powers. n191 
Groundwater-rich counties adopted these ordinances out of concern that their groundwater re-
sources will be exported to meet the growing demands of the Bay Area and Southern California. 
Counties also adopted these ordinances to protect against someone purchasing land within a county 
with groundwater resources for purposes of obtaining groundwater rights, and then transferring wa-
ter outside of the county for a fee, to the detriment of users within the county. n192 

 6. Adjudication 

 Groundwater over-pumping that results in the decline of the water table, salt-water intrusion 
and subsidence can stimulate basin adjudications or settlements. n193 A lawsuit generally initiates 
the adjudication, and then a court decides the groundwater rights of all the overlying owners and 
appropriators. Adjudicated basins operate according to specific rules, including who may pump and 
how much they may pump. A court-appointed water master or a user committee from a groundwa-
ter district monitors compliance and resolves disputes. Thus far, adjudicated basins account for a 
small percentage of California's groundwater resources, with the limiting factor being the cost and 
delay associated with adversarial litigation. n194 

 The first basin-wide adjudication in the Raymond Basin in Southern California, which took 
thirteen years to resolve, n195 established the  [*328]  doctrine of mutual prescription. n196 Modified 
in Techachapi-Cummings County Water Dist. v. Armstrong, n197 the court ruled that overlying own-
ers' quantified water rights rest on the basis of current, reasonable and beneficial need, not past use. 
In City of Los Angeles v. City of San Fernando, n198 the court stated that all public agency rights are 
prior to rights dependent on ownership of overlying land. n199 

 Adjudicated basins generally result in either a reduction or no increase in the amount of 
groundwater extracted, and these basins have the best record for establishing mandates for sustain-
able groundwater management. However, any increase in demand generally requires the use of im-
ported surface water, and adjudicated basins account for a only a small percentage of California's 
groundwater resources, and adjudication is costly and time-consuming. n200 

 7. Urban Water Management Plans 
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 Additional legislation addresses groundwater overdraft by requiring urban areas with ground-
water as an available source of water to include groundwater management in its Urban Water Man-
agement Plan, and if the basin is in overdraft, the plan must detail current efforts to eliminate any 
long-term overdraft. n201 

 8. Court Directives 
 The courts also affirmed a constitutionally based authority for local public institutions to pre-

vent aquifer degradation. n202 In a footnote in City of Barstow v. Mojave Water Agency the court 
stated: "If Californians expect to harmonize water shortages with a fair allocation of future use, 
courts should have some discretion to limit the future groundwa  [*329]  ter use of an overlying 
owner who has exercised the water right and to reduce to a reasonable level the amount the overly-
ing user takes from an overdrafted basin." n203 

 9. Financial Incentives 

 Financial incentives are available to local agencies to encourage them to implement improve-
ment programs for recharge and water quality. n204 Recent bond measures, voter approved proposi-
tions, and legislation provide significant financing for groundwater studies, recharge projects, 
groundwater storage facilities, and conjunctive management programs.  n205 The bulk of funding, 
thus far, goes to the large water districts in Southern California, the San Joaquin/Tulare Central Val-
ley region, and the Sacramento Region. n206 

 10. Problems with Local Groundwater Management 
 While local entities clearly have authority and incentives to improve groundwater management, 

numerous problems with local supervision presently exist. Management is primarily reactive rather 
than proactive, and movement towards sustainable management usually occurs after a groundwater 
basin is in trouble due to overdraft and/or contamination. Most policies are voluntary, highly vari-
able in the degree of protection against overdraft, and essentially non-existent with respect to the 
establishment and maintenance of a groundwater reserve as a hedge against prolonged drought. 

 CONCLUSION 

 "A drought is like watching a train wreck in slow motion. You would think slow motion would 
allow us to prepare." n207 

 - Paul H. Betancourt  [*330]  
 Much of California faces a future of increasing aridity. Periodic droughts, common throughout 

the state's history, coupled with climate change, will likely exacerbate water problems even as the 
state faces increasing water demands from potential population growth and more diverse interests. 
The time is ripe for more potent and innovative strategies to cope with anticipated future droughts; 
n208 to sustain a reliable water supply during these periods, California will increasingly rely on 
groundwater, the world's subsurface water reservoir. Although large financial assistance programs 
are currently available to help local communities implement groundwater improvement programs, 
groundwater overdraft and deteriorating quality remain significant problems. n209 

 Clearly, the most effective way to achieve broad and sustainable groundwater management, in-
cluding the establishment of a strategic groundwater reserve, involves setting basic standards at the 
state level. These should be mandatory and broadly applicable; moreover, the standards should be 
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interconnected with broader planning mechanisms for land, water and environmental protection, 
and flexible enough to account for local conditions. n210 

 Specifically, the state should establish policies to: 
 (1)Coordinate land use activities to protect groundwater recharge areas and monitor human ac-

tivities that can degrade them; n211 
  [*331]  

 (2)Establish a system to collect data and monitor the size, storage area, and hydrologic balance 
of state aquifers, as well as trends in levels and quality; n212 

 (3)Establish aquifer standards to prevent overdraft, pollution, degradation and loss of the aqui-
fer; n213 

 (4)Establish, and maintain a strategic groundwater reserve, and establish the conditions under 
which the reserve may be tapped. 

 By overdrawing aquifers, Californians have "overdrawn their account with Mother Nature," and 
"rather than living off the interest of natural capital ... have taken a large portion of the principal." 
n214 As articulated in the Sacramento Bee, California can no longer ignore the consequences of a 
potential severe drought, and solutions must move beyond the general notions of linking water and 
land-use planning n215 and the reduction of water use after a drought is declared. In taking the first 
step and thinking proactively about reducing vulnerability to a drought through the establishment 
and maintenance of a strategic water reserve, this paper contributes to the debate over how to live 
sustainably in a fundamentally dry landscape. 
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of use of water be prevented and that the conservation of such waters is to be exercised with a 
view to the reasonable and beneficial use thereof in the interests of the people and for the 
public welfare.").  

 
 

n54  See Morris Israel & Jay R. Lund, Recent California Water Transfers: Implications for 
Water Management, 35 NAT. RESOURCES J. 1, 3 (1995); see generally NATIONAL 
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water supply infrastructure improvements. These acts include the $ 1.97 billion Proposition 
13 (The Safe Drinking Water, Clean Water, Watershed Protection, and Flood Protection Act) 
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307306EA6566%7D.PDF; see also Donald A. Wilhite and Mark D. Svoboda, Drought Early 
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Water Utilities Association, this leaves a number of water suppliers not required to develop 
UWMPs. See S. CAL. WATER UTIL. ASS'N, WELCOME TO SCWUA, 
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n79  See 2 CAL. DEP'T OF WATER RES., CALIFORNIA WATER PLAN UPDATE 2005 
1-2 (2005), available at http://www.waterplan.water.ca.gov/docs/cwpu2005/vol2/v2ch01.pdf  
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for Coping with Drought, 2007-08 ANNUAL REPORT UNIV. OF CAL. CTR. FOR 
WATER RES., available at 
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wide drought. To mitigate dry periods, California needs more surface storage to capture ex-



Page 29 
12 U. Denv. Water L. Rev. 295, * 
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Must Adapt to Climate Change, CAPITOL WEEKLY, July 10, 2008 available at 
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soaked into the ground, making it a self-replenishing source, and some has existed for mil-
lions of years. Id. at iii.  



Page 30 
12 U. Denv. Water L. Rev. 295, * 
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MCGEORGE L. REV. 471, 474 (2005).  
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available at 
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CONJUNCTIVE WATER MANAGEMENT: WHAT IS IT? WHY CONSIDER IT? WHAT 
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n118  See CALIFORNIA WATER PLAN UPDATE 2009, supra note 115, at 8-2 (discussing 
this recharge methodology).  

 
 

n119  THOMAS, supra note 114, at 2.  
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