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DWR’s Groundwater Information Center
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General Groundwater Concept

GROUNDWATER is the water that completely
fills the void space in rocks or sediment

CLIMATE (precipitation) controls the
availability of water in an area

2 Evapotranspiration

Precipitation

GEOLOGY (rock type and structure) controls
the capacity to store groundwater

» POROSITY is the ability of a material to
contain water

 PERMEABILITY Is the ability of water to
move through a material

Satur: td
below the t‘tbl

USGS, Circular 1186



f

Confined aguifar

YSESCirettar 1217




This Is groundwater from an
UNCONFINED aquifer




This IS groundwater from a
CONFINED aquifer




Groundwater Flow Paths

Groundwater flow
paths vary greatly In
LENGTH, DEPTH
and travel TIME

RECHARGE AREA

Groundwater pumped
from wells can be

' Confined

DAYS old or —
THOUSANDS of

aquifer

years old

DISCHARGE AREA




Groundwater basins are
identified in Bulletin 118 —
Update 2003

e 515 alluvial basins and
subbasins delineated

In California, groundwater
provides:

o About 30% of water supply In
normal years

 More than 40% In dry years




All of Inyo, most of Mono and
San Bernardino, and part
of Kern and LA Counties

/6 groundwater basins or
subbasins

GW basins cover 14,800 sq.
miles or 55% of the
hydrologic region
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other water sources

Water Use Met by Groundwater in California:
Statewide and by Hydrologic Region

Use met by

Total Water Use1 in California:
43,443 thousand acre-feet

Use met by groundwater:
15,016 thousand acre-feet
(35% of Total)

North Coast 2%

San Francisco Bay 1%
Central Coast 7%
South Coast 11%

Sacramento River 17%

San Joaquin River 18%

Tulare Lake 36%

North Lahontan 1%
South Lahontan 3%
Colorado River 3%

1. Total Water Use is defined as the sum of water uses for agricultural,
urban, and managed wetlands.

California Water Plan Update 2009

——— Hydrologic Region Boundary
I Total Water Use? (thousand acre-feet)
[ Use Met by Groundwater (thousand acre-feet)
% Percentage of Use met by Groundwater

147 g 512

.. orth Lahontan
. 29%

354 1,288
North Coast
27%

2,585
Sacramento
*_River
: 27%

208 !"1,294 2,661

San Francisco  San Joaquin
Bay .\, River
16% | 33%

418 pfl 599

' South Lahontan
] 0,

., 5,462

. Tulare Lake
b 0, |
1,125 [Of 1342~ 49%
Central Coast
84%.
4,869 Colorado River

South Coast 9%
33%. -

1. Total Water Use is defined as the sum of water uses for agricultural, urban, and managed wetlands.



California Water Plan Update 2013




First published in 1957
Updated 9 times; last one in 2009

DWR required by law (Water
Code) to update the Water Plan
every 5 years; next one in 2013

Growing interest by Legislature
and stakeholders

Not a mandate and No
appropriation

California Water Plan
Update 2013

developed b Integrated water
management is a
and feder nCy 1 - collection of policies,
- practices, and tools
applied to water
resources planning
and management to
achieve multiple
objectives and
enhanced outcomes,

and other

ments i response lo stakeholder

recommendations and evolving decision-maker information needs.

Water Plan Framework for

Integrated Water Management and Sustainability

P

-, Public Health, Safety, Quality of Life

» Vitality, Productivity, Economic Growth
» Healthy Ecosystem, Cultural Heritage

+ Use Water Efficiently + Expand Integrated Regional
« Protact Water Quality Wisterhnagment

* Expand Environmental Stewardship 3 mﬁm

Investing in Innovation and Infrastructure




CWP 2009 Resource Management Strateqies

Reduce Water Demand

Agricultural Water Use Efficiency
Urban Water Use Efficiency

Improve Operational Efficiency &

Transfers

Conveyance — Delta
Conveyance — Regional/Local
System Reoperation

Water Transfers

Increase Water Supply

Conjunctive Management &
Groundwater Storage

Desalination — Brackish & Seawater
Precipitation Enhancement
Recycled Municipal Water

Surface Storage — CALFED
Surface Storage — Regional/Local

Improve Flood Management

Flood Risk Management

Improve Water Quality

» Drinking Water Treatment and
Distribution

» Groundwater/Aquifer Remediation
e Matching Quality to Use
 Pollution Prevention

o Salt & Salinity Management

» Urban Runoff Management

» Sediment Management

Practice Resource Stewardship

o Agricultural Lands Stewardship

» Economic Incentives

o Ecosystem Restoration

* Forest Management

» Land Use Planning & Management
» Recharge Areas Protection

» Water-Dependent Recreation

» Watershed Management

» Qutreach & Education

« Management of Cultural Water
Resources & Practices 15



Ways to Provide Input — Multiple Forums

Update 2013 Collaboration Venues

Target
Audiences
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Water Plan Update 2013
Groundwater Content Enhancement

[Expand Information about statewide and regional]

groundwater conditions

better inform groundwater
management actions

compilation and summarization of
data and analysis




California Water Plan Update 2013:

Groundwater Content Enhancement Deliverables

Task 1:
>
Task 2:
Task 3:
Task 4.
Task 5:
Task 6:
Task 7:
Task 8:

Compile Groundwater Information

GWMP, CASGEM, IRWMP, UWMP, AGWMP, Water Transfer, Modeling Reports

Summarize Groundwater Information

Identify Groundwater Data Gaps

Groundwater Change in Storage

Groundwater Case Studies

Conjunctive Management Opportunities
Groundwater Banking and Flood Management

Groundwater Sustainability Indicators

South Lahontan

.,d’vnﬁ{\:-
- o
R




Groundwater Management
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Groundwater Management Legislation

California Water Code Sections 10750 et seq.

1992: AB 3030 - Groundwater Management Plans (GWMP)
2000: AB 303 — Local Groundwater Assistance Grants

2002: SB 1938 — Required specific elements in GWMPs to be
eligible for grant funds

2009: SBx/7 6 (CASGEM) - Statewide seasonal and long-term
groundwater elevation monitoring

2011: AB 359 — Requires groundwater recharge mapping

20



DWR’s Role in Groundwater Management

DWR works in cooperation with local agencies and
stakeholders to increase water supply reliability through
the planned, coordinated use of water resources

DWR provides technical assistance and offers financial
assistance for meeting facilitation

DWR DOES NOT:
e Regulate groundwater guality
» Regulate groundwater use

21



Mandatory or Voluntary?

“Nothing In this part [of the water code] requires a
local agency overlying a groundwater basin to adopt
or Implement a groundwater management plan...”
10750.4



Impact on Water Rights

“Nothing In this part [of the water code], or in any
groundwater management plan adopted pursuant to
this part, affects...[water rights]” 10753.1



GWMPs: SB 1938 Required Components

(CWC § 10753.7.1 - 10753.7.6)

1. Basin Management Objectives
Monitoring/Management Groundwater Levels
Monitoring Groundwater Quality
Inelastic Subsidence
SW/GW Interaction & Affects to Groundwater Levels & Quality

2. Agency Cooperation

3. Map
SmlmmstEleer e

Area of local agency

Boundaries of other local agencies

4. Recharge Areas (1/1/2013)

5. Monitoring Protocols
Changes in groundwater levels

Changes in groundwater quality
Subsidence
SW/GW Interaction & Affects to Groundwater Levels & Quality

nliance with 1-5 for GWMPs Located Outside B118-03 Basins




Voluntary GWMP Components
(CA WC §10753.8)

1. Control Saline Intrusion

Suggested GWMP Components
(B118-03, Appendix C)

2. Identify & Manage Wellhead Protection &
Recharge Areas

. GWMP Guidance: Establish Advisory Committee to

Guide GWMP

3. Regulate Migration of Groundwater
Contamination

4. Administer Well Abandonment & Destruction
Programs

Mitigate Conditions of Overdraft

. Management Area: Describe Physical Setting, Aquifer

Characteristics, Historical Data, Known Issues,
Historical Water Supply & Demands

Groundwater Extraction & Replenishment

. BMOs, Goals, & Actions

Facilitate Conjunctive Use Operations

. Monitoring Plan Description

5.
6.
7. Monitoring of Groundwater Levels and Storage
8.
9.

Identify Well Construction Policies

. IRWM Planning Coordination

10. Construction and Operation by the Local Agency
of Groundwater Projects

11. Develop Relationships with State & Federal
Regulatory Agencies

. GWMP Implementation: Status Reports of Basin

Conditions & Mgmt Actions

12. Coordinate with Land Use Planning to Minimize
Risks to GW Supply

. GWMP Evaluation & Assessment




Integrated Regional Water Management Plans and
Groundwater Management

IRWMPs Reliant on GMPs to Manage
Groundwater

® [RWMPs Managing Groundwater

37
., Sacramento River

South Lahontan

Of the 31 Active IRWM Plans:

~ 80% are reliant on local
Groundwater Management Plans to
manage groundwater

~ 20% take an active role in managing
groundwater 26

48 IRWM Regions
31 Active IRWM Plans

17 in Development



Data Collection:
California GWMP Coverage

As of August 2012:
> 118 Plans

> Plan coverage (All)
> 31,200 square miles
> 20% of California*

> 82 (or 70%) of the plans are
post SB 1938 (2002)

Groundwater Management Plan

561938
B pre sBi93s

*r  Special Act District

27

*California = 158,600 square miles



Analysis:
California GWMP Coverage

All GWMPs and GW Basins

» Groundwater Basins

» 61,900 square miles

» GWMP Coverage

» 118 Plans
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» 25,900 square miles

> 42% of GW Basin area
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Data Collection:
California Adjudication Coverage

As of August 2012:

> 23 Adjudicated Basins
Statewide

> Plan coverage (All)
> 6,900 square miles

> 4% of California*

> GW Basins

> 4,600 square miles

*California = 158,600 square miles 29



South Lahontan (SL) Hydrologic Region
Groundwater Management Plan Coverage

South Lak Hydrologic Region Area Coverage Results
Hydrologic Region Total Area (square miles): 26,700
GWMP Total Area in HR (square miles): 5,200
Percent GWMP of Total Area in HR: 19%
B118 Basins Total Area in HR (square miles): 14,800 M
GWMP Total Area in Basins (square miles) 4,100 a .
Percent GWMP of Total Area in Basins: 28% Labre)l Agency Name GWMP Tltle Date County

Indian Wells Valley
Indian Wells Valley | Cooperative
Water District Groundwater
Management Group

Kern, Inyo,
San
Bernardino

Green Book for the
Long Term
Inyo Countyand |~ - water

alyeries Management Plan D
Angeles

for the Owens Valley
and Inyo County

[ sB1938 cwWmP
B ~83030 GWMP
Water Management Plan

i:l Hydrologic Region

{7 Multi-HR GWMP

(SL-1) HR GWMP ID Number

Groundwater

Management Plan
for the Mammoth
Basin Watershed

Mammoth
Community Water
District

2005

Kern, Los
Angeles,

SL-4 | Mojave Water 2004 Regional Water
(CR-4) Agency Management Plan San
Bernardino

2004

DRAFT — Subject to Revision




Groundwater Adjudications in the South Lahontan Hydrologic Region
Court Judgment Basin Number County Judgment Date

Tehachapi Basin 6-45 Kern 1971

6-37, 6-40, 6-41, 6-42,

6-43 6-47. 6-89 San Bernardino 1996

Mojave Basin Area

Groundwater Ordinances that Apply to the Counties in the South Lahontan Hydrologic Region

Groundwater sl sl Permits For Water
County Abandonment = Overdraft = Construction = Recharge Transfers

Contamination and Destruction Policies

Kern
Los Angeles
Mono

San Bernardino

Total:




Number of Well Logs by Use and by County - For the South Lahontan
Hydrologic Region: 1977-2010

Total Number of Well Logs by Well Use

County Domestic ~Irrigation e Industrial Monitoring ~ Other Total Well
Supply Records

Mono 165 34 81 3 91 13 1,047

Inyo 603 55 76 32 1,131
San
Bernardino

Total Well
Records 7,394 13,112

6,026 10,934

Industrial
1.5%

DRAFT — Subject to Revision



Groundwater Well Infrastructure and Distribution In

South Lahontan Hydrologic Reqgion

Wells Drilled in the SL HR by County,
1977-2010

Number of Wells Drilled by Well Type per
Year in SL HR, 1977-2010

DRAFT — Subject to Revision

M Other
H Monitoring
i Industrial

DRAFT — Subject to Revision

i OtherWells
M Monitoring
i Industrial

|PublicSupply
M Irrigation




Conjunctive Management and Groundwater Storage

Conjunctive Management: The coordinated and planned use
and management of both surface water and groundwater
resources to maximize the availability and reliability of
water supplies.

Direct use of
surface water supply
(in lieu recharge)

— . Water demand .
surface water supply (agricultural, municipal & /'

{may be imported supply) ‘ X industrial, domestic)
1 g § 2 <&

Y

Fluctuation in basin ,J‘\.\
water table from = \

| fluctuation \\\1 o R
natura - N

and conjunctive use

Water level after
4

Groundwater | wet periqd in
from { hydrologic cycle
1 spreading grounds | N
\ Recharge Wells / ‘;\fater I.EV;I. after
i ry period in
hydrologic cycle

Ref: California Groundwater Management, GRA 2005 3



ement Programs In
California

# Active Conjunctive
Management Progl’amS e Location of Conjunctive Management Agency

or Program

Hydrologic Region

North Coast
San Francisco Bay
Central Coast
South Coast
Sacramento River

San Joaquin River

)
L

Tulare Lake o

R
L
Tulage Y ak
Central Coast t

North Lahontan
South Lahontan
Colorado River

TOTAL PROGRAMS DRAFT MAP

Note: List may not be complete



CASGEM




California Statewide Groundwater Elevation
Monitoring Program (CASGEM)
www.water.ca.gov/groundwater/casgem
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California Statewide Groundwarer Elevation Monitoring (CASGEM)
CASGEM Srarus Report to the Legislature and the Governar is Now Avallable

A5
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% 2012 CASGEM S
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AB 1152 (Bill Text)
Moanitoring Entilies
Groundwatar Elovation Data

& Qutreach C B at y
T vates that tha m: he enac J v 1 gt - ¥
d that ths MAJOR DEADLINE

groundwater mantanng functss

Owverview of SBXT
a. collabor

39



CASGEM Goals

Short term

Encourage local participation throughout the state

Determine the extent of groundwater elevation monitoring in
California’s groundwater basins

Provide assistance to local agencies

Long term

Establish a statewide groundwater monitoring network that
shows seasonal and long-term trends

DWR Region Offices work with local agencies to better
characterize California’s groundwater basins



Number of Monitoring Wells by Agency, DWR Cooperator,
and CASGEM Monitoring Entity — SL HR

State and Federal Agencies Number of Wells
USGS 683

Total State and Federal Wells: 683
DWR Cooperators Number of Wells
Apple Valley Ranchos Water Company 11
Hesperia County Water District 14
Mojave Water Agency
Sheep Creek Mutual Water Company 1
Southern California Water Company 14

Total DWR Cooperator Wells: 290

CASGEM Monitoring Entities Number of Wells

Indian Wells Valley Cooperative Groundwater 39
Management Group

Inyo County 11
Los Angeles Department of Water and Power 33
Mono County 14

Tri-Valley Groundwater Management District 2
Total CASGEM Wells: 99
Grand Total




Recent and Historic Groun

Figure 4-2. Recent Regional Groundwater Data Acquisition: 2000-2012

Recent Regional Groundwater Data Aquisition
Groundwaler Monitoring Data 2000-2012
CASGEM, GAMA and USGS

Legend
¥  USGS Monitoring Wells
& CASGEM Manitoring Walls
GAMA Manitoring Welks
& DHS - Water Supply
EDF - Envirnoma ntal Manitoring
USES - Water Supply

dwater Data Ac

uisition

Figure 4-3. Historical Regional Groundwater Data Acquisition: 1900-2012

Historic Regional Groundwater Data Aquisition
Groundwater Monitoirng Data 1900-2012
USGS, GAMA, CASGEM, efc...

Legend
w  USGS Monitoring Welks
& CASGEM Monitoring Wells
GAMA Monitoring Wells
& DHS-Water Supply
& EDF-Envinnmental Monitaring
* USG5 Water Supply

L]
L] A
£ Inyo-Mono IRWMF Baundary * A % Inyo-Mono IRAWMP Boundary

Groundwater Basns: Buletin 113 Groundwater Basine: Bulatin 118

Bishop, CA

Mammoth Lakes, CA |
5 *&*

ek
o

Indian Wells Valley

¥ L]
K ;%mﬁg ,.f.“(

RS

Zan Buraming

Miles
il ol o 25 50 100
o 25 Al 100 - Sowrce Dlata: UGS Groundwater Data [NWIS, 2012),
RCE GAMA (2 ASGEM (MCYY Co. Kem Co. Water Agency, Ny Co W, W
Source Data: USGS Groundwater Data (WIS, 2012} SWRCE GAMA (2012), CASGEM (MCWD, Mono Co, Kem Co. Water Agency, Inyo Co Water Dept, DWR 2012)

SWRCB GAMA (2012}, CASGEM (MCWD, Mono Co, Kern Co. Water Agency, Inyo Co Water Dept, DWR 2012} H o by Hatfwd 52011

b by B 2072

The above map dlusfrafes the hisfory of gi itoring and i o] the vast Mono Region by a
The above map depictz the monitoring data collected over the past 12 years within the Inyo-Mono IRWM Region. Loss of variety of different programs. The majority of many of these wells are no longer in use within the negmﬂ particulary those
funding iz the primary reason behind the reducfion of many of the Groundwater Monitoring efforts. owned and operated by the United States Geological Survey (USGS).

Page | 152 Page | 153




Sources of Groundwater Information

DWR'’s Groundwater Information Center
o hitp://www.water.ca.gov/groundwater/index.cfm
Groundwater Resources Association of California
o hittp://www.grac.org/
ACWA Groundwater Framework
o http://www.acwa.com/
Stanford’s Water in the West Working Paper
« Uncommon Innovation: Developments in Groundwater Management Planning

United States Geological Survey

o Nittp://www.usgs.gov/water
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QUESTIONS AND COMMENTS?

DWR Regional Office Contacts:

Southern Region Office
Brian.Moniz@water.ca.gov — Regional Coordinator

Timothy.Ross@water.ca.gov — Groundwater Section Chief
Jennifer.Wong@water.ca.gov — Regional Service Representative

North Central Reqgion Office
Mark.Nordberg@water.ca.gov — Engineering Geologist
Chris.Bonds@water.ca.gov — Geology and Groundwater Chief
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