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HHIISSTTOORRYY
The Groundwater Resources Association of California (GRA) is a statewide, non-profit organization
of scientists, engineers, planners, educators, attorneys, students, hydrogeologists and other profes-
sionals that focuses on all aspects of California’s groundwater resources including assessment, devel-
opment, recharge, quality, protection, education and management.

Since its formation in 1992, GRA has been committed to initiating and facilitating the development
of viable, credible solutions for the complex issues involved in groundwater management and pro-
tection. This commitment requires that a multitude of topics and issues are investigated and are
equally represented by interested and affected scientific, public and governmental constituencies.
The GRA strives to provide neutral, nonpartisan forums that facilitate participation by a diverse
group of professionals and stakeholders in the groundwater industry.

OOBBJJEECCTTIIVVEESS
◗ develop and promote scientific and practical education-

al programs that advance the understanding of the
importance of groundwater resources, its management
and protection;

◗ actively participate in the formulation of statewide poli-
cy on the development and management of California’s
groundwater resources, the protection of groundwater
quality, the remediation of soil and groundwater, and
the performance of environmental site assessments;

◗ develop and disseminate scientific and technical information to GRA members, legislators,
regulators, planners, managers, contractors, the public and others who are involved in the
development and application of policies and regulations concerning groundwater resources;

◗ facilitate the development of alternative technologies and standardization of methods to
advance groundwater evaluation, management and protection; and

◗ encourage cooperation among groundwater professionals, regulators, managers, contractors
and suppliers locally, statewide and nationally.

GROUNDWATER RESOURCES ASSOCIATION

O F C A L I F O R N I A
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PPrreeffaaccee  ttoo  tthhee  SSeeccoonndd  EEddiittiioonn

Originally planned as an update to the First Edition� the Second Edition of the California
Groundwater Management Handbook has been expanded to incorporate comprehensive legal
and regulatory changes since the writing of the First Edition� and is completely re organized for
easy reading� It includes a new section on groundwater tools and technology� and is complete 
ly re designed with two color internal print� graphics� and many more figures� illustrations and
diagrams� 

CChhaapptteerr  --��  IInnttrroodduuccttiioonn�� now contains more general information on California groundwater man 
agement� and has been expanded to include a description of California’s physical setting�
statewide surface water distribution system� and hydrogeologic provinces and basic metrics�
Added to the chapter are discussions of the tragedy of the commons and sustainability as they
pertain to groundwater�

CChhaapptteerr  99��  GGrroouunnddwwaatteerr  HHyyddrroollooggyy�� has expanded technical information and includes additional
graphic illustrations of the concepts� A new section has been added on surface water and ground 
water interaction and an additional section that discusses the importance of hydrogeologic char 
acterization in groundwater management has been included� Also new are sections on the impor 
tance of short  and long term groundwater level information and basin yield� both of which pro 
vide the basis for analysis of the aquifer over time for groundwater management decisions� The
information on groundwater hydrologic regions was removed and we refer the reader to
California Department of Water Resources Bulletin --2 “California’s Groundwater” (DWR 9008)�

CChhaapptteerr  88��  GGrroouunnddwwaatteerr  QQuuaalliittyy� incorporates updated regulatory information on some of the
most common natural and anthropogenic constituents in groundwater� Detailed sections have
been included on arsenic� radon� chromium� perchlorate� and methyl tertiary butyl ether (MTBE)�
A section has been added on total maximum daily loads (TMDLs)� and the importance of ground 
water managers being involved in the TMDL development and implementation process�
Additionally� a section has been added at the end of this chapter to provide information on the
statewide comprehensive groundwater quality monitoring program being implemented in
California by state and federal agencies�

CChhaapptteerr  33��  PPrrootteeccttiinngg  GGrroouunnddwwaatteerr  QQuuaalliittyy  has been updated and now incorporates information
on California’s Drinking Water Source Assessment and Protection (DWSAP) Program� including
program goals� TurboSWAP (the computer program available from DHS to generate the neces 
sary electronic assessment forms for groundwater sources)� methodologies and approaches�
There is also more information on source assessment analytical methods� vulnerability ranking�
protection and management measures� 

CChhaapptteerr  ..��  DDeevveellooppiinngg  aanndd  IImmpplleemmeennttiinngg  aa  GGrroouunnddwwaatteerr  MMaannaaggeemmeenntt  PPllaann  has been re organized
and expanded to include more information on the nexus of groundwater management with com 
prehensive and general plans and county planning� procedural requirements and public hearings�
Also incorporated are the required components of Senate Bill -,82� the Groundwater Management
Act of 900-� including public involvement� management objectives� monitoring� monitoring pro 
tocols� and management of groundwater levels� surface water and groundwater quality� and sub 
sidence� Additional components recommended in DWR Bulletin --2 are also included�

CChhaapptteerrss  66  &&  @@  include Information on California’s groundwater legal and institutional framework
and updated with the current case law (as of this writing)� CChhaapptteerr  66��  GGrroouunnddwwaatteerr  LLaaww  aanndd
RRiigghhttss�� provides information on the historical development and current character of California
groundwater law� technical and legal perspectives on subterranean streams� groundwater rights�
and safe yield and overdraft� This chapter also contains narrative discussion on well interference�
material injury� physical solutions� groundwater storage space for conjunctive use� groundwater
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Consulting Engineers
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TTiimm  PPaarrkkeerr�� GRA Project Manager

AAnnddrreeaa  EElllliiootttt�� Elliott Communications� Senior
Technical Editor

LLaauurriiee  AAhhllff��  DesignStyles� Owner/Designer

KKaarreenn  SScchhaapppp��  Fruitridge Printing

transfers� environmental requirements� and public trust� CChhaapptteerr  @@��  GGrroouunnddwwaatteerr  MMaannaaggeemmeenntt
IInnssttiittuuttiioonnss� provides details on the options for groundwater management governance� 

CChhaapptteerr  22��  TToooollss  aanndd  TTeecchhnnoollooggyy�� is new� and is focused on providing summary information on
basic and advanced groundwater tools and technology currently available to assist in groundwa 
ter management planning and implementation� The first sections include information on data
management� and groundwater level and groundwater quality monitoring (including graphical
methods for general minerals� isotopes and environmental tracers� age dating and contaminants
as tracers)� Methods for determining basin yield and the interaction of surface water and ground 
water� and unsaturated zone monitoring tools are also included� There are sections on borehole
characterization� including geophysical logging tools and advanced wireline methods� well pump 
ing and aquifer tests� and depth specific sampling of wells� Finally� the section on groundwater
analytical tools includes geographic information systems (GIS)� geostatistics� groundwater mod 
eling� geochemical modeling and remote sensing�

TTiimm  PPaarrkkeerr
GGRRAA  PPrroojjeecctt  MMaannaaggeerr
SSeeccoonndd  EEddiittiioonn
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