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SGMA Timeline is Prescriptive

GSP deadlines:

for medium and high priority basins in critical overdraft
for other medium and high priority basins

Basins must achieve groundwater sustainability
within of GSP implementation

A

y =

Sy ‘
WOODARD
water and environment &CURRAN




There’s Time to Develop and Improve Our Planning

and Implementation Tools

3 years
for planning

Multiple steps to
GSP development and

implementation

= Data collection and analysis
= Water budget

= Alternatives development for
programs and management
actions

= Decision-making:
What’s the plan?
= Implementation

= Monitoring

Plan Updates
Possible and
Expected




SGMA Compliance Framework

SGMA Compliance

Other GSAs/Basins

O Supported by Tools

The Public
and

Tracking Objectives Stakeholders

(Adaptive Management) Water Budget Models by

Others

Decision Making for
Sustainability

(Management Actions and Projects)
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A Diverse Toolbox Will Be Required

9. Data Collection and Management
Data Analysis

Water Budget Analysis -

(‘ ; : y . Activities &
Evaluating Alternatives Actions Before . _
Implementation (Forecasting Performance) Functions =
Decision-Making Different Tools

in

Communication with Stakeholders

Administration

Measuring and Tracking Objectives
(Measuring Effectiveness of Actions)
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A Knowledge Management Hierarchy

Acquisition :@

Data @ Information @
Analytics &

Visualization

=)

Decision-Making

Data is Fundamental for SGMA




Data Management and Visualization Tools

will be Critical

IR, BN WU

Admin Data Search  Profile Logou!

f Tool Box

Dear View

Dwen
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Water Resources System

Water Budget is
Fundamental

Evapotranspiration

W

Phreatophytes ‘
“ Water budget means an *f/

. Water Ti Pl i
accounting of the total Strean e | funicpal’ >
groundwater and surface op°sion S River h

. dlife i3
water entering and Refle — & N || A
leaving a basin including Agrculure T N oo |
the changes in the *F L
” Vo i B e B /
amount of water stored. | _ ] y | ———
Xgﬁﬁ(r;?ned . Aquitard .4 ,‘M;&gricuhﬁre A o Supply Well
: S ¢ Supply Wel i Monitoring Well
Confined S | Shallow
Aquifer =" Groundwater Table Monitoring Well
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Water Budget Development and Analysis—

Groundwater Models are Not the Only Tool

= Groundwater models
are powerful tools

= Assessment of
available resources
and data is critical

= Do not have to start
with a model
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Data
Customized Databases
Data Visualization
Data Analytics

Mass Balance Accounting
Systems Models
Groundwater Models
Administrative Models

MINIMAL

Time to Develop and Run

Data Requirements

LARGE

Sophistication

LOW

HIG



Water Budget Analysis

Customized Database Integrated Surface Water Increased
Groundwater Sophistication
Spreadsheet Numerical Model with

Water Quality

Spr_e adsheet Transient Groundwater
with VBA Numerical Model with
Lumped Water Quality
Parameter &
Pure Mass Commercial
Balance Simulation Tool Transient Groundwater

(WEAP, GoldSim, Numerical Model

WA ete) Commercial

Simulation Tool
with Discretization

Groundwater
Numerical Model
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Water Budget Development —

Should | Use a Groundwater Model

Decision Pathway: Groundwater Budget Development

Use another approach
for groundwater budget

NO

_ Is there a ,
% groundwater mode! Can you refine the
7 that covers our area? model representation
YES
for your area?
YES
Use model water budget
Does ”:e model YES approach for
represent your area
A Do you have D adequatehy? groundwater
Sl'b et_mo € y resources and time to budget
callbra 'tog ‘En calibrate and gain
?leer? (Ie p y? stakeholder
Slakenoiders: acceptance?
Was the Vs
YES YES model developed

specifically for
your area?
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On Decisions about Tools: Consider that GSPs Will
Ultimately Have Components of Integrated Planning

“Traditional” Integrated Resource Planning
Groundwater Planning

Domain Groundwater Water resources system
Objectives Single objective Multiple objectives
Alternatives Least cost usually preferred Multiple benefits preferred

Ad hoc or no clear mechanism to

Stakeholder ccommodate stakeholders Establishes a process for early and

Involvement continued stakeholder involvement

Not formally evaluated or added as

Uncertainty sensitivity

Direct evaluation in the analysis
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Integrated Planning is More Complex than Traditional

Planning — Use Tools & Processes for Decision-Making

L —

A Decision Support Process allows for
transparent investigation of
alternatives and identification of
solutions — Groundwater models can
support DSS
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DSS - Systems Models Can Prove Very Valuable

Water Resources System Total Water Budget

Atmosphere

Agriculture r;la':;\:?a% Urban We may be
‘“ j+ modeling the
> S e— entire system!

Surface
Water Inlow
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DSS - Systems Models Can Prove Very Valuable -

Total Water Budget

mmmmmm Reduced Run Times
10x — 100x
80% Information
Management '
Actions oystem g
Performance 20% Effort

System Simulation

Compare Performance to Objectives
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Systems Models Can Better Deal with Uncertainty

= Climate change

" Legislative - SWP Table A Deliveries
= Regulatory g “%
= Other basins' actions g
) . . = 20000
= California Water Fix
< 100001 o =mmmm
= Water markets
- COStS Of Water EDDIED EDIEE 2[].24 EDIEE EDIEB EDISD EDISE EDI3£1 EDISE 2[].38 2040
Statistics for Deliveries
Min f Max 19 f 909% 5% / 05% 15% / 85%
25% / 75% 35% / B5% 45% / 55% = = = Mean _|
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Some Simulation Tools Allow for Probabilistic Analysis

[ill Mormal [PDF] X
B M B & DAl B

Normal Distribution &
Parameters

[ Truncated

Mean:

[o1s

Standard Deviation:

Use Cost Functions to

Define Distributions for

[0:0s . .
Uncertainty Drivers Translate Upcertamty Into
Monetary Risk

Sid Devistion: D05 Cond. Tail Expeciation:  0.18389

Skewness: 0
%, Kutoss 0 OK Cancel Apply [l Conservation and Unit Cost [} = -
| Chart Table [ Comelations B Sensitivity $= Use Ranks 5§ [&] X .

Conservation and Unit Cost

1200 ] . -— Increased Variable Cost  ithyDemand X

O bt I P b b 1 I .t f . L Expected et Precent Value (§) 1100 — - - -t - . |
ain Probability of - r==—r L AL B e
= - = :- ;-‘-:'- e -
DeSI red FlnanCIaI Expected Net Present Value oo ] "'-. .
4 o h - o= - = Display Units:  [af/man Type... | Scalar

Qutcomes wo o

N\

- Description: | Monthly demand in planning simulations ‘

Unit Cost ($AF

o 08 4

s 700 — h if{DataValidationMode_1=1, Demands_Historical_Mon_convert,
o = {Annual_Demands/1 mon)* If{Select_TempVariation=0,1,

% 06 T L LI [ T Annual_T_Dem_Factor(Temperature_by_Year])

'._: 0.05 0.10 0.15 0.20 0.25 *Monthly_Demand_Factor{Month))

2 04 Conservation (%)

- Save Results

[

8 \ Final Values Time History

o

Cancel Help

| -_OK
y S . ERPY (5M) I
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rogressive Development Example — Data to Water

[ Mcromalt Lacel - lab_gir_wh_by._sobunil.ah

| suwsen | Tt
| Prervatane | Undertion | bl |~

Simple Database

a R
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Inflow

I Outflow

Units: TAF/yr

Legend
: Bunker Hil Basin

Chino Basin
Riako-Catton Basin
FRiverside-Arlington Basin|
Temascal Basin
- Watershed Boundary

/f— Rwers

Scenarios of Static Water Budget



Progressive Development Example — Data to

Conceptual Systems Model for GSP Actions Analysis

B " Edit 1-D Table =
The table can be referenced in the model as: SySte I I I S IVI O d e |
A_Storage_Area_Table_1(row wariable)
— 1 =1 (|_ um ped Paramete r)
i 0 0 = !
2 110 4800857 2 ance
3 179.5301392 a Help
3
Marin WaterSim 16
System Operations 28
. 45 Add Row(s)
" 54
i a7 Remove Row(s)
Systom & Supply gor . 110
3 Reliability -~ - scwaY o = 135
E e z e P Pt S - Import Table...
- < operatons : T T [ — 165 <
i P O T 1 ] o >
Simple Database ' =

Evaluation of GSP Actions

Dynamic Water Budget
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Progressive Development Example — Data to

Advanced Database with Visualization and Analytics

[0 Mhcromalt Lacel - lab_gir_wh_by._soburit.zh
TAlem pE gem et Fowst Exk Dets
Ao D0 F 50 M,

idoid s A

1t - Scenario 1 (UnALe in Acte-fty

| n

. o | | suwoen Totsd | Pusngiug  — Toud | .
vour fo P -~ | Evapacrs. { PO | g | o | | Gt
l;:-r.\n M| P (oo st | ot |0 N | e [t | O |
- Saarage

Simple Database
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Advanced Database

with Visualization

(]
O Cloara

Sprekelsvile
Map setemte White Rock
Bullard

[

o0 b

Admin  Home Dpata Search  Profile

-
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|
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cukar IR
Ereek
Jood 4
- ¥ Lol , g g 3 8 5 g i s Joek
Gourlland o° \ Change n torage —=rursine = Gainftoss from Stream
s d e ° Lo, i =t et v Pt
e \ q Other win WSty
§ "0 ® o ) = +
sis X 0 009 o [ ] boﬁ_. ouugl o & o Buera Vista =
m, | = (

°
S %o i onssotd s

o |\ @ <]

Contact Us

Tool Box

» Map Explorer

» Contour
» X-Section
* Groundwater Budget

Click on the Map and draw the area in which you
would like to calculate greudwater budget

Draw | [ Clear | [ Run

» BMO Analysis

FaweREo By




rogressive Development Example — Geodatabases to

umerical Groundwater Model

Advanced Database
with Visualization

m A Lake
- S
2 rowhead
» Map Explorer A C'E"“I"BA
FATL -
contour
P + X-Secton
T
L] * Groundwater Budget
ik on
wouid |
oram | [ Gear | [un
» BMO Analysis
-
5 =
i i i H i §
T— e, e ——
[—. ey P
i \ 8 ' anm aminsinsn n o
L oge ) S +
Yoo000 o8 hou o6 4 6 o Bt E
T & | A 0 ® D
Google 0 [} o o L) &

ks G Temacte B s

Legend
A Gages

£ s

N Santa Ana Sucker
. Arroyo Toad

B Desalters Least Bells Vireo

A astawsien reatment Flanta Southwastern Willow Flycatcher

=== Santa Ana River Watershed

Numerical Groundwater
A Model
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Progressive Development Example — Improve Systems

Model with Groundwater Model

Numerical Groundwater  Linear regiese Refined Systems Model

Model .
Flow;
i A A p, Laxe i = natural inflow, natural outflow
; Grestiine /, ATowhead e j = sub-units The table can be referenced in the model as:
e _)r o i =
,4"”’ LSS L) o B A_Storage_Area_Table_1(row variable)
i‘, m
5 o= Row Variable [Al Result [Acres] ~ oK
" ® P Zal e ; —= ——
XSS
3 W z 110.4800857 2 Cancel
S50 =4
g ::W‘ : 3 179.5301392 4 Help
;"’0:0‘0'%"3' 4 248.5801828 8
L5 w)‘ % b 5 317.6302464 18
o 6 4646301381 29
Min Recharge Medium Recharge Max Recharge 7 831.3322857 45 Add Row(s)
8 137 . .
3 213 L Marin WaterSim b
- 10 31: System Operations
Response Functions T o —
Logond B Santa Ana Sucker 12 585
; S“-‘T . Aoy Toad 'm
osaliere, Least Bells Vireo (

Systom & Supp!
! Southwestem Willow Flycatcher ¥ Rty
Sants Ane River Waisrah od B San Bernardine Kangaroo Rat E S=
System
N ————— o operations

= Wastewster Treatment Plants

[remp—

Resiliency |
Options.

Operational Decisions

Simulation

A 6BMC : :
Fams 7 X
a R
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Systems Models Can Work in Tandem with Numerical

Groundwater Models

A Lake

A
Grestline Arrowhead

AT :{;
&‘
- Response functions for system interrelationships
% Sar Validation of results of high-value options
ok 5>

%
,:‘Q

and scenarios

o

Facilities
Resilency_Optiors
‘ 1
Legend I Santa Ana Sucker
sl _— g Upper SAR Integrated Model DSM
B Desattars Least Bells Vireo B<Lh BT
gl g 4 = - ;
B, L Main Dashboard
(M) e Tresm it Blants Southwestern Willow Flycatcher ] J Ll
=== Santa Ana River Watershed I San Bernardino Kengaroo Ret hoerix_Lake_Cortainer BoriTempe_L2
" - et Simeir An e
S g Ok
Main
Homepage Supply and Demand

Critical areas for Groundwater Model =g
Critical data gaps
High-Value options and scenarios

] e Demard Serms

W Farge

Resiliency
Options Dot S Do

LG
§ Simulation nival Condifions
Results
Concaptual
o Model
—

o
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When Defining Modeling and Analysis Needs

= Consider appropriateness for desired outcomes
" Phase of the GSP
= Scalability and expandability

Identify Needs Determine Finalize Implement Assess
Appropriate Tools Approach




Three Years of Planning - 20 Years of Action

Subsequent Phases
of Projects
Project

Implementation Sustainability

GSP
Development

Additional Actions

Implementation
of Programs

Solid Governance
Structure

2017 Progressive Development and Refinement of Tools 2042
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