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California

Stands at a Crossroad
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Tools are Necessary,

But not Sufficient

People

ﬁ
Process

—
Product (Water Budget)

Tools

Complex Challenges | Innovative Solutions



We Need to Understandthe & §
Disagreement Problem Domain /&

RESOLVE CONFLICTS BETWEEN

PUBLIC
VALUES

things that are
regarded as
desirable
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Challenge of
Common vocabulary

Same agency, different
programs, different
terminologies

Different agencies,
different terminologies

Different models,
different terms

Different agreements,
different terms |

Different assumptions,
different meanings

Definition
Dictionary
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Shakespearean
;,  Dilemma

“To model (be), or not to model (be), that is the question
Whether 'tis Nobler in the mind to suffer

The Slings and Arrows of SGMA regulations [outrageous Fortune],
Or to take Arms against a Sea of troubles,

And by collaborating (opposing) end them..”
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Possible Solution Domain

%
&
\::* increase credibility provide ease of use 7

O O
) foster collaboration integrate information ?7
(g

provide transparency enable rapid analysis

support provide documentation
?’_ multiple viewpoints
"3; ) facilitate traceability
7 foster communication
Y. enable verification &,
< enhance

v
understanding (60
A

Complex Challenges \ Innovative Solutions

<. water and environment



SGMA is a Big Unifier!
A Solution Framework for Water
Budget

YV VY

Pilot Studies for 2 hydrologic regions to compare and resolve
inconsistencies in vocabulary, data, assumptions, and
computational methods

» Integrated data framework to share data to improve transparency
and credibility

» Draft Water Budget Framework with standard vocabulary, data,
assumptions, computational methods and approach to resolving
Inconsistencies

» Option for developing water budget with and without model
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State of water budget and modeling
in California

Budget Type
- A Groundwater budget understood

[ B Groundwater budget estimated

C Little known about groudwater budge* I

Modeling and
Data Management

Bulletin 118, 2003
Water Budget Status

@ Complex Challenges | Innovative Solutions
water and environment




Water Budget Development

To model or not to model?

Is there a groundwater
model that covers our,

START

Can you refine
the model
representation for
your area?

s the model 4 have resour Does the model
calibration and 0 yOu have resources represent your area

e and time to calibrate e
staket?older;/? and gain stakeholder Y

acceptance?

Was the model
developed
specifically for
your area?

Decision Pathway: Groundwater Budget Development

@water and environment

Use the data

approach for

groundwater
budget

Use model
approach for
groundwater

budget
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Model based approach:

A partial snapshot

MODFLOW

Use/Modify/ Does Model Output
Update Existing include a Groundwater
Model Budget Table?

Use model
results

DONE

Post-process
model results
to develop
groundwater
budget

Groundwater Budgets Using Existing Groundwater Models
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Past Studies

Compile any previous
estimates of groundwater
budget components in
your area and surrounding
groundwnter basin

Data Checklist

Complete the GW budget
calculation checklist to
determine which
component is applicable
in your area and which
data is required
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Groundwater Budget - Data Matrix
AS=1-0
I =lgain + law + lsug + Istr + lar
O = Opymp + Osyp + Osr + Ogr
Is this budget Data Needed
Budget Component t-:nrr-Ir.mnen.t Aquifer GW GW ) Land Sur.face'Water Sl Stream/Canal Gt el
Slgmflcant in Characteristics [Head |Pumping e Use Dlver_smnsl il Characteristics I
your area? Delivery Flow Recharge
Storage Change (AS)
AS  |Storage Change (AS) v v
Inflow Components (l)
lrain  |Recharge from Rain v v
law |Recharge from Applied Water v v v
ISUB Subsuface Inflow v N
lstg  |Gain from Stream v v v v
Iar  |Artifificial /Other Recharge v
Outflow Components (O)
Opywp |Groundwater Pumping v
Ogyg  [Subsurface Outflow v v
Ogr  |Loss to Streams v v v v
Ogr  |ETfrom Groundwater v v




Data based approach:
Step 2: Analyze data and estimate
groundwater budget components

Groundwater
Budget Component

Data Element

Estimate groundwater
pumping and recharge
from precipitation and

applied water

Collect and analyze land
use, rainfall, and surface
water delivery data

*
(IIRR' IPRCP, OPUMP’ 0ET)

Reconcile pumping data
using measured and
estimated pumping

(Opyme)*

Collect and analyze
groundwater pumping
data if available

Collect and analyze
streamflow and canal flow

Compile aquifer Estimate inflow/outflow Use component Is the level

characteristics data. diversions. and from streams and canals results to of accuracy
data hYdral;"C charactéristics (ls7rs Osra)™* develop of estimates
groundwater sufficient or

budget defensible?

Collect and analyze
artificial recharge data

Estimate artificial recharge
(1ap)*

Estimate Change in
storage and subsurface
inflow/outflow

(AS' ISUB' OSUB)*

Collect and analyze
groundwater elevation
Data
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From Limited Water Budgets to

Comprehensive Water Budgets

Water Budget

Framework

¥
Budget Type ém;

I ~ Groundwater budget understood o ek
I B Groundwater budget estimated R
C Little known about groudwater budget

Budget Type

I - Groundwater budget understood

I B Groundwater budget estimated

C Littlo known about groudwator budge* |

Budget Type

I  Groundwater budget understood

8 Groundwator budget ostimatod

C Littlo known about groudwater budget

Bulletin 118, 2003 Existing Models, Significantly Better State has Comprehensive
Water Budget Status Data, and Tools Water Budget Status Water Budget for all Basins

Today 2016-2017 2018-2019 2020
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Water Budget, Integrated Data,
and Sustainability Mapping

water and environment

CALIFORNIA DEPARTMENT OF

WATER RESOURCES

Water Availability

Reliability
Quality

Water Use
Municipal
Agricultural
Industrial
Water Supply
Surface Water

Groundwater

Steam Aquifer
Interaction

Imported Water

Reuse/Additional
Supply

OOM & EVENTS | ISSUES | ABOUTUS

S SGM sustainable Groundwater Management

Map Key v

Groundwater Withdrawal as
a Percentage of Recharge (%)

<25%
25%-50%
50%-75%
@ 755%-100%
Q >100%

© DWR @ California
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What’s next?
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Water budget should be approached from a systems viewpoint
Common vocabulary should be established as soon as possible

Level 1 water budget should be developed for as many
groundwater basins and GSAs as possible with existing models,
data, and tools

A water budget framework should be established for developing
water budget with and without model

A defensible period of record for development of water budgets
should be established

A transparent integrated data framework should be established for
sharing water budget data
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