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OVERVIEW

= Conjunctive Water Use in Salinas Valley — The Lettuce Bowl| of America
= Salinas Valley System Model
= Groundwater Subbasin Budgets

= Surface / Groundwater Exchanges

These data will demonstrate
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SALINAS VALLEY OF CALIFORNIA-
THE LETTUCE BOWL OF AMERICA

= Water Supply for | Million
= $7 Billion Agricultural Industry

= 50% of America’s Lettuce and
Broccoli
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LOCAL MANAGEMENT CHALLENGES

Conjunctive Reservoir operations,
groundwater diversions, and
and surface minimum flows

water use influence streamflow
Y, Y,

Groundwater
Sustainability

Effective management Groundwater must be

Simulating complex agricultural
operations is challenging

managed to prevent
undesired results

relies on availability of
water sources
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CONJUNCTIVE USE CHALLENGES

Often surface
supply distant
from demand

Several agricultural centers
are near the ocean

Surface water inflows from
reservoirs and upgradient

streamflow.




CONJUNCTIVE USE CHALLENGES

~|25 miles of stream
channel

Conveyance
losses

o/

Inflows managed for
reservoir storage and
downstream streamflow
requirements,




CONJUNCTIVE USE CHALLENGES

Seawater intrusion has
been documented here
since the 1960’s

N

o/
Seawater
intrusion

Seawater intrusion leads to
permanent storage losses




CONJUNCTIVE USE CHALLENGES

N
Vulnerable
municipal
supply

Seawater
intrusion

Historical
Groundwater
declines have

occurred.




A SET OF INTEGRATED TOOLS WERE DEVELOPED

< USGS

science for a changing world

/@8 ScienceBase-Catalog

Communities

Add ltem

My ltems More ~ Help ~

ScienceBase Catalog — USGS California Water Scie... — CAWSC Data Releases (Pu... — Salinas Valley System Model

Salinas Valley System Model

Summary

California’s Salinas Valley is one of the most productive agricultural basins in the world due to the fertile valley soil,
temperate climate, and availability of water for irrigation. In the Salinas Valley, many people, industries, and
ecosystems depend directly or indirectly on groundwater. Water demands and met by conjunctive use, which is the
coordinated use of surface water and groundwater to meet the demand for irrigation and public water supply. Due to
the high cost of groundwater development projects, it is important to understand how these projects perform to
increase storage, mitigate seawater intrusion, provide flood contrel, and maintain healthy riparian ecosystems. The
models from this study can be used to explore these questions and evaluate historical and potential future stresses on
water resources to support long-term planning and decision-making toward sustainable water resource management in
the basin. For the evaluation of the Salinas Valley hydrology and water resource availability, a suite of quantitative
geologic and hydrelogic medeling tools were developad to simulate the Salinas Valley System of surface and
groundwater hydrology, agricultural, and reservoir operations — the Salinas Valley System Model. The Salinas Valley
System Model was used to develop an integrated modsling framework to simulate surface-water and groundwater
movement including interactions and feedback between different water sources across the basin and is comprised of
the Salinas Valley Geological Framework (SVGF) and the Salinas Valley Hydrologic System. SVGF provides data

¥ ... show more ... ¥

Child ltems @) =-

& Digital data for the Salinas Valley Geological Framework, California
B Salinas Valley Hydrologic System

Add ~ View ~ || £ Manage ltem~

Spatial Services

ScienceBase WMS :
|I1ttps:.-'-’\.~r\wx.sciencehase.gow‘catal [ X

Communities

« USGS California Water Science Center #

https://www.sciencebase.gov/catalog/item/640770fed34e/6f5{75e388b

& Lower Salinas Valley Hydrologic Models: Discretization Data
& Salinas Valley Hydrologic Models: Surface Water Data
& Salinas Valley Hydrologic System: Regional Climate Data

Layer, OGC WMS Service

Provenance

C WMS

ZUSGS

science for a changing world


https://www.sciencebase.gov/catalog/item/640770fed34e76f5f75e388b

EXPLANATION
Hydrogeologic unit | Swestkind, 2023)

Shallow aquifar

180 foot aquifar
400 foot aquifer

| Pazo Robles aguifer

SALINAS VALLEY
GEOLOGICAL FRAMEWORK

C. 180-foot aquifer

Purisima aquifer
Basemant
Fault recency (Sweetkind, 2023)
Shallow aquifer
180 foot aquifer
400 foot aquifer

Paso Robles aquifer

EXPLANATION

Percentage of coarse
material

Purisima aquifer
Basement
—— Active extent of integrated hydrologic |
modal domain (Henson and others,
022}
—— Zone 2C Water Managemant Area
(Hanson and others, 2022)
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Geologic Data and 3-D
Hydrogeologic framework model

" input data to 3D framework and
textural models (stratigraphic and
lithologic information)

= |nterpolated elevation, thickness,
extent, and lithology-based
texture variations of 9 _—
hydrogeologic units in Salinas
Valley

EXPLANATION

- = Do LT

King

Vertical Datum of 1988
| '

400,000

[ shallow aguifer [ 180 toot aquiter I 200 foot aquiter [ Paso Robles aquifer E=] Basement
[ upsrcontingus [ wiguat [ i B
science for a changi




l EXPLANATION
MERCED v ; Salinas Vallay 'M!_iusiad Modal
COUNTY {SVWM) subbasins
Arroyo Saco (ARR)
Estralla River [EST)
Lowar Salinas River (LSR)
Middla Salinas River {M3R)
Maontaray Coastal Basins (MCE]
Maeimianto River (MAC)
3alinas River headwatars ([SRH)
San Antonio Rivar [SAN)
2an Loranzo Creek (LOR)
Upper Salinas Rivar (USR)

] svwM boundary
Sy " [1 SvWM submodel boundaries
=

SALINAS VALLEY
WATERSHED MODEL
(SVWM)

= Simulates watershed processes for the
entire Salinas River Valley from San Luis e
Obispo to the coast Valop il 7,

=B boundary

TTHIITI

.\ ZA US. Geological Survey siream gage and

4 f identifier (soe table XX)

A% 194 us. Geological Survey stream at Bradlay
(5o table XX)

= Regionally downscaled climate from the
Basin Characterization Model

= Provides surface inflows to integrated
models from hillslopes to valley floors

35°
k1)

= Sediment and contaminant transport picirc Upper Salinas

OCEAN Valley submodel

C aP a b I e boundary

Hevesi and Others, In Review

. 'SANLUIS OBISPO'
COUNTY

: : : I l .-\/
Basa fram U.S. Geological Survay, The National Map [2023) and other 0 s
fedaral digital data, various scales; California IV State Plana }— ‘

Coordinata Systam (FIPS 0404); North American Datum of 1983 o science for a changing world




SALINAS VALLEY INTEGRATED
HYDROLOGIC MODEL
(SVIHM)

SVIHM Simulates Historical conditions

Water years 1968 through 2022

Monthly stress periods with 2-week time steps
Municipal and industrial water use

Agricultural water demands

Stream Gains/Losses

Diversions and recycled water deliveries

Landscape and subsurface water budgets

-

\
This tool continues to be developed and

updated for regional water supply
management and scenario evaluation.

J
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EXPLANATION

Analysis region Other subareas
Forebay 7] Seaside
7] East Side-Langley Below dam
[ ] Pressure I outside Zone 2C
I Upper Valley Offshore
Riparian

Zone 2C Water Management Area (Henson and
others, 2022)

Active Extent of Salinas Valley Hydrologic Model
(Henson and others, 2022)

®  Analysis well and identifier (Henson and others,
ST, ZES8ST 2023)




SALINAS VALLEY e, SVIHM/SYOM Extent
OPERATIONAL MODEL (SVOM) o SVWM Boundary

Incorporates and adds reservoir operations to the SVIHM

= Static 2014 Land Use
= Monthly stress periods with 5-day timesteps

= Fully integrated reservoir management

= Network Gains/Losses

oooooo

= Downstream demands San Antonio

: : Reservoir
= Flexible operational rules

= Reservoir and system budgets

= Captures current operations for

eeeeeee

[ | i
Fish passage : |
= Conservation %% I
Nacimiento

= Sea water intrusion mitigation projects \\ Reservoir
k = Complex reservoir management objectives ' - .
cKI ZUSGS

science for a changing world




SALINAS VALLEY INTEGRATED HYDROLOGIC MODEL (SVIHM)

SVIHM Simulates Historical conditions

Water years 1968 through 2022

Monthly stress periods with 2-week time steps
Municipal and industrial water use

Agricultural water demands

Stream Gains/Losses

Diversions and recycled water deliveries _ _
Analysis region

~ | Forebay

East Side—Langley

Landscape and subsurface water budgets

: : Pressure
This tool continues to be developed and updated
for regional water supply management and scenario I Upper Valley
evaluation. ~ | Riparian

eki

Note: Rotated basin 35°



RIPARIAN GROUNDWATER BUDGET

l«——Period A: Cropped land use change Period B: Dry period——f«———Period C: Dry period recovery————s}«—Period D: Salinas River —|
Diversion Facility

B - | * Primary inflow is seepage

* Primary outflow is subbasin

underflow
ﬂiilliiIIiIiIIiIIiIiDIIIIIIII“IIillii|I|iliiauli e
i * Total magnitude of this budget
i :ﬁHﬁW B is 3X groundwater subbasin
a il H HHUU i = | budgets

= Note:
D Inter-basin underflow |
Published model results.Y-axis values are

I I e 1 I e I O Y notshowntoavoidconfusion;the

D Subbasin underflow

lH'Pa”a”U“dErﬂﬂW %%%%%%%%%%%%%F%%%%%%%%%%éé%%%%é%%§§§§§ underlying model has been refined, the
EXPLANATION updated model is not yet published, and
Year type Outflows Net flows Storage M H
D Dryp I Municipal and industrial D Riparian drainage D Inter-basin underflow l Recharge I Seawa‘leri:trusmn only relat,ve bUdget Compar’sons are
D Normal pumpage D Tributary drainage D Subbasin underflow l Stream leakage D Aquifer storage change relevant for this analysis.

Agricultural
D Wet I:I gricultural pumpage l Surface drainage l Riparian underflow memmm  Cumulative storage change




UPPER VALLEY GROUNDWATER BUDGET
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«—Period A: Cropped land use change ———>«———Period B: Dry period——>«—————Period C: Dry period recovery————>«—Period D: Salinas River—|
Diversion Facility

P LNy, n e ey |

HHUUJ HUH uug H H Wﬂn!! HUU'U-HHM; iy HUDL * Riparian undel.*flo.w is the

[ most substantial inflow to this
- ] region

l Inter-basin underflow | | * Subbasin underflow is not

bstantial
D Subbasin underflow
L. O
Hlpaﬂanunderﬂﬂw s 2 B ZEEEEE8 2 zFTEF sz 8g2LgEgEs8gg =22z =
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
Year
EXPLANATION
Year type Outflows Net flows Storage
D Dry I Municipal and industrial D Riparian drainage l Inter-basin underflow l Recharge I Seawater intrusion
D Normal pumpage D Tributary drainage D Subbasin underflow l Stream leakage D Aquifer storage change

Agricultural
D Wet I:I gricultural pumpage l Surface drainage l Riparian underflow memmm  Cumulative storage change




FOREBAY GROUNDWATER BUDGET

LT Period A: Brloppled land usé cha ngla

l Inter-basin underflow
D Subbasin underflow
. Riparian underflow

Year type
oy
D Normal
O owet

pumpage

Period B: Drl\r périorl.‘l—I—L>

L\ )
iiliiﬂi‘{ll

LT T T T pirigd C:IDr\rI perliodlreclovelr\rJ—l—l—l-»

Ll Period D: Salinas River —|
Diversion Facility
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Lorem ipsum

I Municipal and industrial

I:I Agricultural pumpage
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EXPLANATION

Outflows

D Riparian drainage
D Tributary drainage
l Surface drainage

Net flows

l Recharge

l Stream leakage

l Inter-basin underflow
D Subbasin underflow
l Riparian underflow

Storage
I Seawater intrusion
D Aquifer storage change

memmm  Cumulative storage change

Riparian underflow is the
most substantial inflow to this
region

Magnitude of riparian
underflow is second highest in
this region.

Subbasin underflow is not
substantial




EASTSIDE-LANGLEY GROUNDWATER BUDGET

l«——Period A: Cropped land use change

l Inter-basin underflow
D Subbasin underflow

a

Period B: Dry period——

le——Period C: Dry period recovery ———— ]

l«—Period D: Salinas River —|
Diversion Facility

ittt
g|||| | iintiinin...ls

Ll s

aua
"

. Riparian underflow

Year type
oy
D Normal
O owet

pumpage
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EXPLANATION

Outflows

I Municipal and industrial

I:I Agricultural pumpage

D Riparian drainage
D Tributary drainage
l Surface drainage

Net flows
l Inter-basin underflow l Recharge
D Subbasin underflow l Stream leakage

l Riparian underflow

Mm% D o m m om0 = O Moo= D@ M 0@ O — &M = o ©® M~ o

Storage
I Seawater intrusion
D Aquifer storage change

memmm  Cumulative storage change

Local stream leakage from
channels sourced in the
Gabilan Range is the most
substantial inflow to this
region

Subbasin underflow to
adjacent basins is the mos
substantial outflow




PRESSURE GROUNDWATER BUDGET

l«——Period A: Cropped land use change————}«——Period B: Dry period ———sj«—————Period C: Dry period recovery——>}«—Period D: Salinas River—|

Diversion Facility
I || !\_\\ = N
ST S | | | = Riparian underflow is the
‘ i most substantial inflow to this
| li H region
| .
L

AT |- Magnitude of ripar
s =N | et is highest n e
i Inter-basin und;rﬁuw

L] .
region.
D Subbasin underflow

|

|
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- 1 | * Subbasin underflow to
I T 1 adjacentsubbasinsishighest

[ Riparianunderfiow s zsEEEEEIEIIREEERESEISEGEEEEEEEEEA’ : :
b of all regions but still low
EXPLANATION magnitude
Year type Outflows Net flows Storage
D Dry I Municipal and industrial D Riparian drainage l Inter-basin underflow l Recharge I Seawater intrusion
D Normal pumpage D Tributary drainage D Subbasin underflow l Stream leakage D Aquifer storage change

Agricultural
D Wet I:I gricultural pumpage l Surface drainage l Riparian underflow memmm  Cumulative storage change




WHERE IS THE WATER COMING FROM?

Entire Analysis = Analysis | Analysis | Analysis 2010 2013
Analysis Region Simulation | Period A Period B | Period C | Period D High Low
1970-2018 1970-1983 1984-1994 1995-2004 2010-2018 precipitation2 | precipitation3

Riparian - - 0.1 - 0.1 - 0.1
Pressure (A) 2.1 1.5 2.5 2.2 2.5 2.0 3.6
Forebay (B) 1.8 1.3 2.2 1.7 2.4 .6 3.5
Eastside (C) 1.6 1.2 1.9 1.7 2.1 1.6 2.9
Upper Valley (D 2.3 1.6 2.7 2.2 3.2 2.0 3.8

| Pumpage-to-Recharge Fraction = Absolute value of total pumpage / total areal recharge in non-riparian zone

2 Highest total precipitation for entire active model domain after Salinas Valley VWater Project implementation
3 Lowest total precipitation for entire active model domain after Salinas Valley Water Project implementation

Across all regions, water demand exceeds areal recharge, underscoring the critical role
of Salinas River underflow in supporting subbasin water supply.
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TAKE-AWAYS

é

Salinas Valley Conjunctive
Water Management is
Complex

Long term water management
benefits from evaluation of
the entire basin and river
system.

Evaluating Salinas River
riparian area as a separate
analysis region reveals some
key information

Conveyance losses reduce surface water deliveries to
agricultural areas

Groundwater sustainability management adds additional
constraints

Regional coordination is vital to optimizing water supply
while mitigating undesired conditions

(seawater intrusion, fish habitat loss, groundwater storage depletion)

Basin wide models like the SVIHM and SVOM help support
this effort.

Subsurface groundwater flows from the riparian area are
important in most groundwater subbasins.

Theses flows supply a large portion of water demands
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