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Lake Mendocino, 12/2013
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i#-"‘ Valid 8 a.m. EDT

Drought impact Types:
~ Delineates dominant impacts

5= Short-Term, typically less than
6 ronths (e.g. agriculture, grasslands)

L= Lang-Term, typically greater than
B maonths (e.g. hydralogy, ecalogy)

Intensity:
[] DoAbnormally Dy

[] D1 Moderate Drought
[ D2 Severe Drought

I O: Extreme Drought
I C4 Exceptional Drought

Author:
Brad Rippey
LS Department of Agriculfure

The Drought Monitor focuses on broack
scale conditions. Local conddions may

£ vany See accormpanying texd surmimany for
@ forecast statements.
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Valid 8 am. EOT

UI Sl D r O ug h t M On i tor (Re.fea?edp::fi:!.rr‘sldga-;ﬂ 3312? 2016)

Crought Impact Tvoes:
r~' Delineates dominant impacts

8= Short-Term, typically less than
B months (e.g. agriculture, grasslands)

L= Long-Term, typically greater than
& months (e.q. hydrology, ecology)

Intansify
[] DOAbnarmally Dry

[] D1 Moderate Drought
[ D2 5evere Drought

I D3 Extreme Drought
I C4 Exceptional Drought

Author:
Richard Tinker

CPOGNOAANWSMNCER

The Drovght Monifor focuses on broac-

scale conditions. Local condions may
{j wan, See aCcormpanking text surmimans for
@ forecast staterments.

AN , . , 1
@ http://droughtmonitor.unl.edu/
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Cumulative Daily/Monthly Precipitation (inches)

Cumulative Precipitation OctobeSeptember

North Sierra Precipitation: 8-Station Index, March 29, 2016

20
15
10|

5

Oct 1

J MSC - Mount Shasta City

SHA - Shasta Dam
/uﬁ-m
/QRD-Qulncy

% BCM - Brush Creok
A SRR lerraville
e sipming
- —BYM- nyon
.1,.— PCF - Pacific House

Jah 1

Nov1 Dec1

* " CurrentDaily Pmlw

»
-

o _.'s’

WETTEST

Percent of Average for this Date: 126%

1982-1983 (wettest) 88.5

1997-1998 824

Water Year (October 1 - September 30)

Average (1922-1998) 50.0
2014-2015 Daily Precip 37.2
1976-1977(2nd driest & driest thru Aug) 19.0
e
Feb1 Mar1 Apr1 May1 Juni1 Jul1 Augi1 Sepi1 Oct1

California DWR, 2015

Total Water Year Precipitation



Cumulative Precipitation OctobeSeptember
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Tulare Basin Precipitation: 6-Station Index, March 29, 2016
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Cugrent Daily' Precip:23.6
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California DWR, 2015



Space and Time
Disconnect
between

Water Supply
and

Water Use

WATER USEI
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Water Users

Irrigated Agriculture
9.5 million acres
(4 million ha)

applied water use:
2717 35 MAF
(3571 45 km?d)

Environment

&
protected streams,
> Population wetlands:
38 million people 45 MAF (55 kmd)

water use:
8 MAF (10 kmd) MAF = miflion acre-feet




California Water Total

Infra-structure: reservoir
o storage:

Bridging

the Spatial 40 MAIZ

and Temporal (50km =)

Disconnect
between
SUPPLY
and

USE

-2005

S aholt o
B Llocal Project 9 M

Irrigated

acres

California Water Plan, Bulletin 160




EXPLANATION

Sedimentary and Volcanic Rocks

{
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Y di tory rochs

Sequence. manne -n(hld'nq coastal belt rocks
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predotng grantic intrussons

L
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Conceptual Model: Central Valley

Precipitation and streambed infiltration primary source of recharge
Primary discharge:

Pumping

ET

Baseflow
Dominantly flows mountain front toward San Joaquin River
Streams gain water in their lower portion near San Joaquin River
Groundwater levels declined due to pumping






















































. /% |
 Root Zone, soil moisture storage " /
i |

-




Dynamics of the Soil Root Zone Water Budget:
Napa River Watershed

100,000

80,000 -

60,000 -

8
[=]
8

Pt
o
=
8

Volume (acre-feet)

-20,000

-40,000

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec

Change in Soil Storage M Recharge 000 Outflow EEMET  —— Precipitation

LSCE and MBK, Napdlydrogeologic Characterization, 2013



Watershed Water Budget: Sierra Valley

Estimated
Groundwater
Pumping:

3,500 acre -feet

(DWR 2015)













Applied Water Use Dedicated and Developed Water Supply

— Projects

Required Delta Oufflow Managed Wetlands ; i extraction
Instream Flow Imgated Agriculture X
Wid & Scenic Rivers Urban

10 100 80 €60 410 20 0 Jo‘ 0 20 ' 60 80 100 110
Million Acre-feet Average Rainfall illion Acre-feet
IEE Stippling in bars indicates depleted (irrecoverable) Recycled 1 Detail of bar graph: For water years
: water use (wafer consumed through evapotranspiration, ; 2001-2010, recycled municipal water
flowing to salt sinks like saline aquifers, or otherwise not 7 varied from 0.2 to 0.5 MAF of the
available as a source of supply) water supply .

From DWR California Water Pl&013- Draft (Bulletin160-2013)



Elevation (ft)

Groundwater Levels
during Drought

Groundwater Levels for Well 22525E08NO0TM
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Groundwater Levels
during Drought

Elevation (ft)

Groundwater Levels for Well 20522E05LUO1M
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Measurements
* Increase > 10 fest
* Increase 10 to 2.5 feet
Change +/- 2.5feet
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Change in Groundwater Ley— =&

= 3

Groundwater Level Change - Historical Low Speing 1900-1998 to

Drought Low Spring 2008-2014

Record Low 20Century to
Drought 20082014

Change in Groundwater Levels

*  Above Historical Low >10ft

©  Near Historical Low >0 to 10 ft

¢  Below Historical Low >0 to 50 ft
*  Below Historical Low >50 to 100 it
*  Below Historical Low >100 ft

[ Groundwater Basin

[ Hydrologic Region Boundary
County Boundary -

—— Major Highway lh

http://www.water.ca.gov/waterconditions/docs/Drought_Response -Groundwater_Basins_April30_Final_BC.pdf

U Major Canal




| 2yaSljdzSyoSa 2F DNRdzy Rg |
A New well construction cost
A Increased pumping cost / lost pump efficiency
A Land subsidence
A Water guality degradation
A seawater intrusion
A Surface water depletion

A Impact to groundwater dependent ecosystems

X[ 2y3 . ST2NB wdzyy A\



Depth to Groundwater In the Sierra Nevada

Explanation
Depth to Groundwater Measurements
|| Average Value (feet below ground surface)

1-25
® 26-50
® 51-100
® 101-200 ‘ \
e 201-739
7 %P S b \ |~ P Q ESN ﬂl
Path: X:\2012 Job Files\12-118\Report\Figures\Final GIS Map Files\Figure 3-15 Depth to Groundwater Measurements Peripheral Area.mxd
BLUHDDQFF & SCALMANINI Figure 3-15
CONSULTING NGINEERS .
S’ e Rl i Depth to Groundwater Measurements: Peripheral Area



Depth to Groundwater (in Spring)
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| Explanation

Spring Depth to Groundwater Contour |/ &

Spring Depth To Groundwater
] (feet below ground surface)
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Path: X:\2012 Job Files\12-118\Report\Figures\Final GIS Map Files\Figure 3-11 Spring Depth to Groundwater Contour Central Valley Floor.mxd

Figure 3-11

BLUHDORFF & SCALMANINI )
CONBULTING BN SRS Spring Depth to Groundwater Contours: Central Valley Floor



Subsidence Risk, Central California
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California Groundwater Rights: Background

A

Correlative Rights Doctringsafe yield of groundwater basin shared by overlying users

o Katz vWilkinshaw 1908

California constitutional mandate for beneficial use (1928)

Special districts (20 different types, about 2,300 districts)

o Water districts, irrigation districts, private water companies, reclamation districts, water conservation
districts, water replenishment districts, water storage districts, etc.

County police powecg controls groundwater exports

o Baldwin vs. Tehama County, 1994

¢CKS /2dz2NIAY ol aAY | R2doemraddektracioi Kk a LK@ aaA ol

o Many Southern California (sub)basins, mié 2@ntury

o City of Barstow vs. Mojave Water Agency, 2000:
AwAIKI 2F 6FGSNI dzZaSNB G2 yS3I20A10S LKe
of water rights
A Individual water rights holders cannot be forced into a voluntary agreement



California Groundwater Rights: Background

A
A
A

Correlative Rights Doctringsafe yield of groundwater basin shared by overlying users
o Katz vWilkinshaw 1908
California constitutional mandate for beneficial use (1928)

Special districts (20 different types, about 2,300 districts)
o Water districts, irrigation districts, private water companies, reclamation districts, water conservation
districts, water replenishment districts, water storage districts, etc.

County police powecg controls groundwater exports

o Baldwin vs. Tehama County, 1994

¢CKS /2dz2NIAY ol aAY | R2doemraddektraciofi Kk a LK@ aA ol
o Many Southern California (sub)basins, mid' 2@ntury

o City of Barstow vs. Mojave Water Agency, 2000:

AwAIKI 2F 6F0GSNI dzZASNER G2 yS3I20A1GS LK
of water rights
A Individual water rights holders cannot be forced into a voluntary agreement

State groundwater management:

o Voluntary local groundwater management plans: AB 3030 (1992)

o Financial incentives for local groundwater management: SB 1938 (2002)

o SustainableGroundwater Management Act of 2014mandatory & expanded local control



Sustainable Groundwater Management Act of 2014

SEC. 2.
Section 113 is added to the Water Code, to read:
113.

Itis the policy of the state tharoundwater resources be managed
sustainably for longterm reliability and multiple economic,
social, and environmental benefitisr current and future beneficial uses.

Sustainable groundwatdanagement is best achieved localhyough the

development, implementation, and updating of plans and programs based on the best available

science

[emphasis added]



A4 l,l — l,l \\ [ 4 A4
L] L] I
{dzalFAYFOAEAGE T b2 4! yR
10721 Unless the context otherwise requires, the following definitions govern the construction of this part

6 dz0 & { dZEANE dryyR HIf (SS NI Y I yithe n8n¥deryiaitind useSof gfoindwater in a mannirat can bemaintained

duringthe planning and implementation horizon without causing undesirable results

(W)d : )/ |VQ S é.N\ﬁ\|é ozft lES Y é | )/ a 2 )/ S EﬁeNs]calMeeb)NuBlndwaerT l:l K
conditions occurring throughout thieasin (Section 10721 (w)):

(1) Chronic Iowering of groundwater |€V€it$jicating a significant and unreasonable depletion of supply

if continued over the planning and implementation horizon. Overdraft during a period of drought is not sufficient to
establish a chronic lowering of groundwater levels if extractions and recharge are managed as necessary to ensure that
reductions in groundwater levels or storage during a period of drought are offset by increases in groundwater levels or
storage during other periods.

(2) Significant and unreasonaieéduction of groundwater storage
(3) Significant and unreasonatf€awater Intrusion

(4) Significant and unreasonalﬂEgradEd water qualityincluding the migration of contaminant plumes that

impair water supplies.

(5) Significant and unreasonad@nNd subsidenceat substantially interferes with surface land uses.

(6) Surface water depletion&at have significant and unreasonable adverse impacts on beneficial uses of the

surface water
[emphasis added]
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So What Exactly Will Happen?
| PHASE1 ) PHASE2 ) PHASE3 ) PHASE4

Realignment of Basins Development and Initial Management Sustainable
and Establishment of Adoption of through Water Budgets Groundwater
Basin Governance Groundwater (2020/22 — 2040/42) Management
(2015-2017) Sustainability Plans (2040/42 and beyond)
(2017 — 2020/22)

2015 2016 2017 2018 2019 2020 2030 2040 FUTURE



So What Exactly Will Happen?

Realignment of Basins Development and Initial Management Sustainable
and Establishment of Adoption of through Water Budgets Groundwater
Basin Governance Groundwater (2020/22 — 2040/42) Management
(2015-2017) Sustainability Plans {2040/42 and beyond)
(2017 — 2020/22)

A First Step: forming a Groundwater Sustainability Agency

(GSA)
o By June 2017



Medium and High Priority Groundwater Basins

“{ ~ Statewide Groundwater Basin Prioritization Summary

' ‘ o Basin Basin Count Percent of Total for State

Ranking per Rank GW Use Overlying Population

£ 'ﬁ High 43 69% 47%

: Exidi B bt Medium 84 27% 41%
NEVA LOW 27 30/0 1 0/0
Very Low 361 1% 11%
Totals 515 100% 100%
Basin Prioritization results — June 2, 2014
..... . \
N \ - w28 CASGEM Groundwater Basin Prioritization

|| High

C e | Medium
4 P & i | Low
;i.‘ ~xl, A7 ‘-I - \ ; 'li ;’ VEF'}I" LDW

California Department of Water Resources, 2015

Digew



Existing Groundwater Management Plans:
Inventory and Assessment (No or Limited Implementation)

S

All Groundwater Management Plans (GWMP) 19
Total Area (square miles) 158,600
Coverage of All GWMPs (%) 20%
B118 Alluvial Basin Area (square miles) 61,900
Coverage of All GWMPs in B118 Basins Area (%) 42%
Senate Bill (SB) 1938 GWMPs Overlying B118 Alluvial Basins

SB 1938 GWMPs 83
SB 1938 GWMP Coverage in B118 Basin Area (%) 32%
SB 1938 GWMPs that include all CA Water Code Requirements 35

Coverage of SB 1938 GWMPs that include all CA Water Code
Requirements in B118 Basin Area (%) 17%

Groundwater Management Plans

AB 359
SB 1938
AB 3030

California Department of Water Resources, 2015



Critically
OverdraftedBasins
¢ Plans Due in 202C

Critically Overdrafted Basins

Basin Number Basin/Subbasin Name

3-01 Soquel Valley
3-02 Pajaro Valley
3-04.01 180/400 Foot Aquifer
3-04.06 Paso Robles Area
3-08 Los Osos Valley
3-13 Cuyama Valley
4-04.02 Oxnard

4-06 Pleasant Valley
5-22.01 Eastern San J
5-22.04 Merced

5-22.05 Chowchilla
5-22.06 Madera

5-22.07 Delta-Mendota
5-22.08 Kings

5-22.09 Westside

5-22.11 Kaweah

5-22.12 Tulare Lake
5-22.13 Tule

5-22.14 Kern County

6-54 Indian Wells Valley
7-24 Borrego Valley
Total of 21

January 1, 2016

Groundwater basin/subbasin

[ Critically Overdrafted Groundwater Basins

s DWR Region Office boundary
~ - — - County boundary

E N N N ies
0 25 50 100 150 200

Northern
Region
Office

North Central |

Region Office oyt
Region
South Central Office

Region Office

A




Who can be a GSA?

A Exempt:
o Adjudicated basins (mostly in southern CA)

o Functional equivalent of a GSA, adjudicated basin

A Any local public agency
o Cities
o Counties
o Water / irrigation districts

o Other public agencies with responsibility for:

A water supply,
A water management, or
A land use

o NEW special acts districts (created by legislature, then CEQA, LAFCO, public

vote) => Paso Robles



GSA Formation: Next Steps

A County: Groundwater Advisory Committee

A stimulate dialogue / communication among local agencies, key
stakeholders (e.g., Farm Bureau)

A Engage broad range of interested parties

A Gather information about the basin / find out where the information is /
what is available

A Understand what Groundwater Sustainability Planning entails

Al221 20SNJ G6KS FTSyOS IyR &aS88 6Kt

A Transparency, transparency, transparency

A DEADLINE: June 30, 2017

0 ¢



So What Exactly Will Happen?

Realignment of Basins Development and Initial Management Sustainable

and Establishment of Adoption of through Water Budgets Groundwater
Basin Governance Groundwater (2020/22 — 2040/42) Management
(2015-2017) Sustainability Plans {2040/42 and beyond)
(2017 — 2020/22)

A First Step: forming a Groundwater Sustainability Agency (GSA)
o By June 2017

A second Step: developing a Groundwater Sustainability Plan

(GSP)
o Within 5 years of GSA formation



Key Elements of (Local/regional) California Groundwater
Management Plans

Key Actors in Environmental Resource Management
- connected via communication / information flow -

A Context / Basin Description
A Public and agency involvement

Lawmakers

Public
(including NGOs,
initiatives, voters)

Regulatory Agencies

A Basin management objectives
A Monitoring e
A Accountability and review

Science &
Education

Regulated
Community

Sustainable Groundwatdigmt Act
A Enforcement mandate

A Empowerment for demand management (in addition to supply management)
A Integration with surface water management

A Integration with water quality management (source control, remediation,

containment)
A Integration withlanduseplanning
A Local control / enforcement, with state oversight / enforcement



Groundwater Management Portfolio: Overview

A Data collection, monitoring, modeling, assessment
A Supply management
A Demand management

A stakeholder engagement and management



Monitoring and Assessment

Groundwater Sustainability Agencies
have discretionary authority to: '
Conduct studies

Register & monitor wells

Set well spacing requirements
Require extraction reporting
Regulate extractions
Implement capital projects
Assess fees to cover costs

Too oo oo o o o o

Some exemptions for smaller
private well owners

COURTES¥ Marcus Trotta, Sonoma County Water Agency, 2015



Recycled Water Reuse

- PajaroVvalley-

Water Management Agency

Explanation

Y Ctiss & Towns
- Sweets
— HGAWAY 1
Mds‘s'Landing w— Pajaro RNer
0 2 ¢ Outside Deiverzd Water Zone

P ey 1 coteres ans e

Photo: Californian Salinas

Photo: J.DHillard



Groundwater Elevation (feet msl)

Irrigation with Recycled Water to Offset Groundwater
Pumping

Groundwater-Level Hydrograph
Irrigation Well
Carneros Subarea

—e— Q18-01 e Sea Level

95
85

Zg Groundwater used for irrigation Recycled water used for irrigation in

= A o4 [ f groyndwater begins in early
6S3IAYYAY3I ¢Dcliringd § | MENPHILY

55

e groundwater levels 9°0° ® &roundwater levels recover

35
25

15 ot
Y

_g———dm —T— V———I-

.15

p W\

-35

I
\/

e
—

-55
-65
-75 .
-85 Well Location
-95
-105
-115
-125 T T T ‘ T T T
1973 1978 1983 1988 1993 1998 2003 2008

e
—
—

o—
P

COURTES¥ Marcus Trotta, Sonoma County Water Agency, 2015



Water Banking

From: Ted Johnson, WRD 2013

Yuba River sfaspucture. such as s wilsl
dscharge pape, Jlow waler dalicis and agencies
10 manage wurface water and groundwases within
the same fydrologic ares a3 a sogle resource.
Usng one soutse 10 balance the other when
sufacs wateror groundwilef evals aiw low This
can reduce waler JVeruont ana genundwater
pumping, entiance lozal supply, and ogrease the
amount of water avai'able for transfer.

/ /:'

DWR, California Water Plan Update 2013




Orange County:

Groundwater Recharge Portfolic

SEAWATER INTRUSION BARRIER

Desired Seawater
Holding Point

500,000
450,000
S 400,000

"350 000

; 300,000
o
& 250,000
o
= 200,000

=
= 150,000

<
100,000
50,000
0

Production
Wells

BGWRS

Olmported Water

@Storm Flow Recharge

@ Recharged Base Flow

DOlincidental Recharge

Orange County Water District, 2014



Orange County Water District, 2014
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Role of the State:Carrot

A Department of Water Resources has a key role:
o Technical assistance and funding (Prop 1: $100 million for SGMA)

o Regulation
A Groundwater basin boundary adjustments
A Minimum guidelines for appropriate GSP

o Control

A Review and approve GSPs
A Review implementation



Role of the State: Carré&t Stick

A Department of Water Resources has a key role:
Technical assistance and funding (Prop 1: $100 million for SGMA)
Regulation
A Groundwater basin boundary adjustments
A Minimum guidelines for appropriate GSP
Control
A Review and approve GSPs
A Review implementation

A State Water Resources Control Board:

o Enforcement where local control fails (after 2017)
A dprobabationarya 0 I (1 dza ¢
A Public hearing and 180 days to fix the problem
o After 180 days: SWRCB poses as interim GSA
A Groundwater extraction reporting mandatory
A Possibly temporary control of groundwater extraction
A Development and implementation of interim GSP

o When locals are ready: get authority back from state



California Groundwater Rights: Background

A correlative Rights Doctringsafe yield of groundwater basin shared by overlying users
o Katz vWilkinshaw 1908
California constitutional mandate for beneficial use (1928)

To I

Special districts (20 different types, about 2,300 districts)
o Water districts, irrigation districts, private water companies, reclamation districts, water conservation districts,
water replenishment districts, water storage districts, etc.
A County police poweg controls groundwater exports
o Baldwin vs. Tehama County, 1994
A CKS [/ 2dzNIay ol aAiAy | RedoerradeitracBioi Kk aGLIK@aAOlt az2fc
o Many Southern California (sub)basins, mid 2@ntury

o City of Barstow vs. Mojave Water Agency, 2000:
AwAIaKi 2F 61 GSNI dzZaSNER G2 yS3I2GA1 0SS LIKe&aAOlf
rights
A Individual water rights holders cannot be forced into a voluntary agreement

A State groundwater management:

o Voluntary local groundwater management plans: AB 3030 (1992)

o Financial incentives for local groundwater management: SB 1938 (2002)

o SustainabléGroundwater Management Act of 2014nandatory & expanded locabntrol
=> if local/regional control fails: State Water Resources Control Board
TheCourts

o Streamlined adjudication (legislation in 2015) => consistent with SGMA

To o



So What Exactly Will Happen?

Realignment of Basins Development and Initial Management Sustainable

and Establishment of Adoption of through Water Budgets Groundwater
Basin Governance Groundwater (2020/22 — 2040/42) Management
(2015-2017) Sustainability Plans {2040/42 and beyond)
(2017 — 2020/22)

A First Step: forming a Groundwater Sustainability Agency (GSA)
o By June 2017

A second Step: developing a Groundwater Sustainability Plan (GSP)
o Within 5 years of GSA formation

A Third Step: implementing Groundwater Sustainability Plan
o achieve sustainable management no later than 2042
o DWR may grant up to two-year extensions upon showing of

good cause and progress



Nitrate: Impacted
regions within the
Central Valley

red dots: wells above MCL for nitrate

CVSALTS, Taskg and 8 i Salt and Nitrate Analysis for the Central Valley Floor

Final Report, December 2013

Figure 7-14
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Nitrate Contaminated Wells in the San Joaquin Valley



