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Objectives

1. Provide update on model improvements
compared to recommendations from
model review

2. Preview next steps




Update on Model Improvements




Expand Model to Represent Entire Basin
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l. COMPARE TO SGMA STANDARDS

Publicly available documentation

Peer reviewed mathematical
foundation and model code

Public domain open-source
software

Covers entire basin (at a
minimum)

Boundary conditions consistent
between adjacent basin models

Based on detailed HCM

Sensitivity tests and uncertainty
analysis

Model adaptability (e.g.,
accommodate additional data
and/or refined HCM)
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California Department of Water Resources §
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California Department of Water Resources §
BMP,” December 201 6.

USGS MODFLOW-NWT

USGS MODFLOW-NWT

USGS MODFLOW-NWT

Needs to encompass entire area
affected by the GSA's gw activities
(pumping, recharge projects, etc).

Santa Cruz Mid-County Basin
model

Based on expert reports and input
From basin stakeholders.

Limited to climate scenario.

MODFLOW platform provides
multiple versions and capabilities
making it adaptable. Recharge
estimator can be problematic.

PR

Expand active model grid to represent
entire basin as defined by DVVR Bulletin
118.

Modify as part of grid expansion for
consistency with Mid-County Basin model.

GSP and local applications will require
prediction sensitivity analysis.

Recharge estimator requires
documentation.

Program, “Best Management Practices for the 5
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teling BMP,” December 201 6.

Program, “Best Management Practices for the S

DWR Sustainable Groundwater Management Program, “Groundwater Sustainability Plan (GSP) Emergency Regulations Guide,” 2016.
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I\/Iodel Expanded IN Four Areas
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River

Ben Lomond Fault

Geologic Model (Leapfrog) used to
Extend Model Layers
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Geologic Model incorporates multiple
types of information
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Example view of area east of Ben
Lomond Fault

oo

PlanView ~ Enclose Object ™ <@ Edit Visibility % %

—a_

Bedrock

12500 25000
e —




Example view of Felton Area west of Ben
Lomond Fault
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Model Expansion Requires Adding to the

Stream Network

Added new streams
to account for
surface water and
groundwater
Interaction In
extended areas

Converted San
Lorenzo River to be
part of the basin
stream network

Streams in K/J model in multicolor
Streams added in update in blue
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Modify Boundary Conditions for Consistency
with Santa Cruz Mid-County Basin

. COMPARE TO SGMA STANDARDS
v USGS MODFLOW-NWT

Peer reviewed mathematical

foundation and model code 4 B -
Public d i -

. . Needs to encompass entire area Expand active model grid to represent
Covers entire basin (at a No affected by the GSA’s gw activities  entire basin as defined by DWR Bulletin
minimum) (pumping, recharge projects, etc). | 18.

Boundary conditions consistent No Santa Cruz Mid-County Basin Modify as part of grid expansion for

between adjacent basin models model consistency with Mid-County Basin model.
- Based on expert reports and input

i e v From basin stakeholders. -

GSP and local applications will require

Sensitivity tests and uncertainty
v prediction sensitivity analysis.

. Limited to climate scenario.
analysis

Recharge estimator requires
documentation.

Model adaptability (e.g.,
accommodate additional data
and/or refined HCM) v

MODFLOW platform provides
multiple versions and capabilities
making it adaptable. Recharge
estimator can be problematic.

California Department of Water Resources Sustainable Groundwater Management Program, “Best Management Practices for the Sustainable Manag 1t of Ground Modeling BMP,” December 2016.
California Department of Water Resources Sustainable Groundwater Management Program, “Best Management Practices for the Sustainable Manag 1t of Ground Hydrogeologic Conceptual Model
BMP,” December 2016.

DWR Sustainable Groundy Manag Program, “Groundwater Sustainability Plan (GSP) Emergency Regulations Guide,” 2016.
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Modify Model to be Consistent with Basin
Boundary Modification

Groundwater level data X %/
and results from Santa =7\
Cruz Mid-County Basin =\
model are consistent
with no-flow boundary %
along the granitic
divide

Model extended east of
basin boundary to
granitic divide
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Develop Projected Hydrology including
Compatibility with Climate Change

ll. SGMA OBJECTIVES

Objective

Water Budget

Historical (1985-2016) and

current (2015) conditions v Sl -

Forecasting changes and undesirable results (50-year planning and implementation horizon)

Develop projected hydrology including climate
change effects on rainfall and temperature.

Predicted response No 2016-2066

Chronic lowering of .
groundwater levels v 2016-2066 Develop projected hydrology
Reduction of groundwater .

"e' storage v 2016-2066 Develop projected hydrology

! Land subsidence No Mot applicable -

A Seawater intrusion No Not applicable -——

{1\ Degraded groundwater No Superfund site and non-point Implement MT3D or MODPATH as/if
quality source nitrogen issues. needed (not required by DVWVR).
Depletions of surface water

. . terconnected to v Baseflows needed to address Develop projected hydrology

s fishery and supply issues.

Paving and cannabis farms can Devel T
Land Use ch No ; evelop methodology/instructions to
e adjust land use in recharge estimator.

California Department of Water Resources Sustainable Groundwater Management Program, “Best Management Practices for the Sustainable Management of Groundwater Modeling BMP,” December 2016.
California Department of Water Resources and Climate Change Technical Advisory Group, “Perspectives and Guidance for Climate Change Analysis,” August 201 5.
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Rainfall and temperature should affect

recharge
A
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Evapotranspiration

Direct percolation
of precipitation




Revise Rainfall Distribution so Future
Climate Change can be Applled

Switched from local
station data to D N e

PRISM to match grid- ST
based climate | " |
change datasets

PRISM is based on AN e 1
many stations and | WL S LA, o
distributes slightly =~ i
higher amounts of =
rainfall in the basin . . | \ S

PRISM (blue)
+  Local stations (red)
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Revise Evapotranspiration (ET) so Future

Temperature Projections can be Simulated

Calculate recharge
and runoff using ET
consistent with
climate change data
sets

Used PRISM
temperature to
extend ET through
2018
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Basemap Sources: Esri, HERE, Garmin, Intermap,
increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN,
GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan,
METI, Esri China (Hong Kong), (c) OpenStreetMap

contributors, and the GIS User Community




Improve Recharge Estimator

. COM PARE TO SGMA STANDARDS
v USGS MODFLOW-NWT

Peer reviewed mathematical

foundation and model code 4 B -
Public d i -
. . Needs to encompass entire area Expand active model grid to represent
Covers entire basin (at a No affected by the GSA’s gw activities  entire basin as defined by DWR Bulletin
minimum) . .
(pumping, recharge projects, etc). | 18.

Boundary conditions consistent No Santa Cruz Mid-County Basin Modify as part of grid expansion for

between adjacent basin models model consistency with Mid-County Basin model.
- Based on expert reports and input

i e v From basin stakeholders. -

GSP and local applications will require

Sensitivity tests and uncertainty
v prediction sensitivity analysis.

. Limited to climate scenario.
analysis

Recharge estimator requires
documentation.

Model adaptability (e.g.,
accommodate additional data
and/or refined HCM)

MODFLOW platform provides
‘/ multiple versions and capabilities

making it adaptable. Recharge

estimator can be problematic.

California Department of Water Resources Sustainable Groundwater Management Program, “Best Management Practices for the Sustainable Manag 1t of Ground Modeling BMP,” December 2016.
California Department of Water Resources Sustainable Groundwater Management Program, “Best Management Practices for the Sustainable Manag 1t of Ground Hydrogeologic Conceptual Model
BMP,” December 2016.

DWR Sustainable Groundy Manag Program, “Groundwater Sustainability Plan (GSP) Emergency Regulations Guide,” 2016.
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Revise Recharge Calculation so Climate
Change can be Simulated

vAg

Evapotranspiration

Direct percolation
of precipitation




Revise Calculation of Runoff in Recharge
Estimator

Watersheds in green

Updated
calculations for
documentation
and clarity

Runoff in
each

Remaining water watershed

from rainfall -ET Sreams

IS proportioned to :

runoff and p ‘,

recharge f (
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Recharge Is dependent on land use and
geology

Remaining water
after runoff Is
distributed as
recharge

B
Watersheds in
black outlines

] Recharge zone:s,
Recharge zones iIn within each

watershed are
each watershed represented by

defined based on ~ multiple colors
land use and B

geology
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1, «Basemap Sources: Esri, HE_RE, Garmin, Intermap, incremgnt P Cb"r‘p:, IGEBCO, USGS, FAO,
¥ NPS; NRCAN, GeoBase, IG_}\J, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China
(Hong Kong), (c) OpenStréetMap contributors, and the GIS User Community




Improve estimates for groundwater
pumping

lncoroor ‘M - 64 Public water supply wells shown as red dots
P ated i S 'm__ ... 998 Domestic pumping locations shown as blue squares

additional data for =~ [ T

public water supply
wells

More
comprehensive
mapping of
domestic pumping

~#Basemap Sources: Esril, '1;_1_ERE, Garmin, Intermap, increment
NPS, NRCAN, GeoBase, IF;N, Kadaster NL, Ordnance Surve
(Hong Kang),  (c) OpenStréetMap contributors, and the



Update to MODFLOW 6 for Numerical
Efficiency

» MODFLOW 6 Is most recent
core version released by
USGS

» New capability to exclude
layers from calculation S
where they do not exist A

ol EBxcheded pess-tirough cell



MODFLOW 6 facilitates calculation of
specific water budget components

Evapotranspiration

Precipitation by water use sector

Surface Surface water
water inflows outflows by
by source (char . source

Infiltration J'nﬁ!tratran of Infiltration of
of surface water applied water A A
Precipitation by source type by sourcetype : Surface Water/
- - — — - — — —— = — — Groundwater
. X * Groundwater Groundwater| Interface
v v W extraction by discharge to
water use surface water
Sub-surface -
sroundute T
Inflows _+ outflows

Basin Boundary  prom: water Budget BMP, California Department of Water Resources, 201




Next Steps
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Questions




	Groundwater Modeling for Santa Margarita Basin�GSP
	Objectives
	Update on Model Improvements
	Expand Model to Represent Entire Basin
	Model Expanded in Four Areas
	Geologic Model (Leapfrog) used to Extend Model Layers
	Geologic Model incorporates multiple types of information
	Example view of area east of Ben Lomond Fault
	Example view of Felton Area west of Ben Lomond Fault
	Model Expansion Requires Adding to the Stream Network
	Modify Boundary Conditions for Consistency with Santa Cruz Mid-County Basin
	Modify Model to be Consistent with Basin Boundary Modification
	Develop Projected Hydrology including Compatibility with Climate Change
	Rainfall and temperature should affect recharge
	Revise Rainfall Distribution so Future Climate Change can be Applied
	Revise Evapotranspiration (ET) so Future Temperature Projections can be Simulated
	Improve Recharge Estimator
	Revise Recharge Calculation so Climate Change can be Simulated
	Revise Calculation of Runoff in Recharge Estimator
	Recharge is dependent on land use and geology
	Improve estimates for groundwater pumping
	Update to MODFLOW 6 for Numerical Efficiency
	MODFLOW 6 facilitates calculation of specific water budget components
	Next Steps
	Next Steps
	Questions

