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AFY acre-feet per year
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BCM Basin Characterization Model

Casino  Chumash Casino
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EMA Santa Ynez Groundwater Basin Eastern Management Area
EP effective precipitation

ET evapotranspiration
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Ep pan evaporationdata
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HUC hydrologic unit code

GSI GSI Water Solutions, Inc.

GSP Groundwater Sustainability Plan

IDNo.1 Santa Ynez River Water Conservation DistrictND. 1
m meter

M&l municipal and industrial

OWTS onsite wastewater treatmet system

SGMA California Sustainable Groundwater Management Act
SWP California State Water Project

SWRCB State Water Resources Control Board

SYRWCD Santa Ynez River Water Conservation District

USBR U.S. Bureau of Reclamation

USGS U.S. Geologicaburvey

VIC variable infiltration capacity

WMA Western Management Area
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SECTION 3Basin Setting [Article 5, Subarticle 2]

§354.12 Introduction to Basin Setting. This Subarticle describes thmformation about the physical
setting and characteristics of the basin and current conditions of the basin that shall be part of each
Plan, including the identification of data gaps and levels of uncertainty, which comprise the basin
setting that serves & the basis for defining and assessing reasonable sustainable management
criteria and projects and management actions. Information provided pursuant to this Subarticle shall
be prepared by or under the direction of a professional geologist or professionahgineer.

This section describes the physical setting and characteristics of the Eastern Management Area (EMA) of the
Santa Ynez River Valley Groundwater Basin (Basin), including the Basin boundaries, geologic formations and
structures, and principal aguier units. Accurate understanding of the Basin is central to sustainable
management of the groundwater resource.

This section is principally based upon a body of published literature, primarily consisting of geologic and
hydrogeologic investigatiorntsannual groundwater planning reports, which have been prepared for a large
portion of the EMA for over 40 yearand Basinspecific geologic and hydrogeologic data. The compiled
literature, reports and data relied upon for this report constitute the best availkbinformation relevant to
EMA. This Basin Setting section of tHeroundwater Sustainability PlanGSP provides a foundation for
sustainable groundwater management, and, to that end, will be updated as warranted to maintain this goal.

GSlIWater Solutions, Inc. 6
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3.3 Water Budget [§354.18]

§354.18 Water Budget.

(a) Each Plan shall include a water budget for the basin that provides an accounting and
assessment of the total annual volume of groundwater and surface water entering and leaving the
basin, including historical, currentand projected water budget conditions, and the change in the
volume of water stored. Water budget information shall be reported in tabular and graphical form.

(b) The water budget shall quantify the following, either through direct measurements or
estimates based on data:

(1) Total surface water entering and leaving a basin by water source type.

(2) Inflow to the groundwater system by water source type, including subsurface groundwater inflow
and infiltration of precipitation, applied water, and surface water systems, such as lakes, streams,
rivers, canals, springs and conveyance systems.

(3) Outflows from the groundwater system by water use sector, including evapotranspiration,
groundwater extraction, groundwater discharge to surface water sources, and subsurface
groundwater outflow.

(4) The change in the annual volume of groundwater in storage bgeen seasonal high conditions.

(5) If overdraft conditions occur, as defined in Bulletin 118, the water budget shall include a
guantification of overdraft over a period of years during which water year and water supply conditions
approximate average condtions.

(6) The water year type associated with the annual supply, demand, and change in groundwater
stored.

A water budget is the key integrating aspect of tHgasin Setting. For the EMA the Hydrogeologic Conceptual
Model (Section 3.1)and waterbudgets (this section)togetherform the basis for the numerical flow model to
be used for quantitatively evaluating the management alternatives to be considered in the GSP.

This section summarizes the estimated water budget for the EMA, including informatioguieed by
California Sustainable Groundwater Management AQGMA regulations and information that is important
for developing an effective GSP that achievegoundwatersustainability. In accordance with the SGMA
RegulationsSection354.18, the GSP must includea water budgetthat provides an accounting and
assessment of the annual volume ofroundwater andsurface water entering and leaving the basin,
including historical, current, and projected hydrologic conditionand the changein the annual volume of
groundwater in storage The regulations require that the watdpbudgetbe reported in graphical and tabular
formats.

GSlIWater Solutions, Inc. 7
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3.3.1 Overview of Water Budget Development

§354.18 Water Budget.

(d) The Agency shall utilize the following informtzon provided, as available, by the Department
pursuant to Section 353.2, or other data of comparable quality, to develop the water budget:

(1) Historical water budget information for mean annual temperature, mean annual precipitation,
water year type, andland use.

(2) Current water budget information for temperature, water year type, evapotranspiration, and land
use.

(3) Projected water budget information for population, population growth, climate change, and sea
level rise.

(e) Each Plan shall rely othe best available information and best available science to quantify the
water budget for the basin in order to provide an understanding of historical and projected hydrology,
water demand, water supply, land use, population, climate change, sea level @sgroundwater and
surface water interaction, and subsurface groundwater flow. If a numerical groundwater and surface
water model is not used to quantify and evaluate the projected water budget conditions and the
potential impacts to beneficial uses and ugrs of groundwater, the Plan shall identify and describe an
equally effective method, tool, or analytical model to evaluate projected water budget conditions.

(f) The Department shall provide the California Central Valley Groundwateurface Water Simulaton
Model (C2VSIM) and the Integrated Water Flow Model (IWFM) for use by Agencies in developing the
water budget. Each Agency may choose to use a different groundwater and surface water model,
pursuant to Section 352.4.

This section presents an overviewfahe data sources used for development of the water budget from a
variety of publicly available dataAs noted above, thisvater budgetrefers to the EMA portion of the Basin,
as defined in Section 1.2 and depicted on Figure-1L This section presents a ater budgetas required by
the regulations which accounts for and assesses the annual volume of groundwater and surface water
entering and leaving the EMA, includingjstorical, current, and projected water budgeatonditions, each of
which present both suface water and groundwatecomponents

The balance of the inflow and outflow components as well as teastainableyield are presented following

the water budgets. Thesustainableyield of a groundwater basin is the volume gfroundwaterthat can be
extracted from a basin on a londerm basis without creating chronic and continued lowering of groundwater
levels anda significant and unreasonablaeduction ofgroundwater in storageThesustainableyield is not a
fixed constant value but can fluctuate over time as the balance of the groundwaténflows and outflows
change; thus, the calculatedsustainableyield within the EMA can be estimated and likely modified with each
future update of the GSP.

The water budget analysis is inextricdy tied to the requirement of SGMA to ensure the basin is operated
withinitssust ai nabl e yield. Sustainable yield is defined
calculated over a base period representative of lofgrm conditions in the basin andncluding any

temporary surplus that can be withdrawn annually from a groundwater supplithout causing an

GSlIWater Solutions, Inc. 8
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undesirableresult 6 An undesirabl e resul t | sausedbygroundwates r e
pumpingoccurring throughout the basin

A Chronic lowering of groundwater levels in the aquifer(gidicating a significant and unreasonable
depletion of supply if continued over the planning and implementation horizddverdraft during a period
of drought is not sufficient to establish a chronitowering of groundwater levels if groundwater
extractions and recharge are managed as necessary to ensure that reductimigroundwater levels or
storage during a period of drought are offset by increase$ groundwater levels or storage during other
periods.

A Significant and unreasonable reduction of groundwater in storage

A Significant and unreasonable degradation of water qualjtincluding the migration of contaminant
plumes that impair water supplies

A Seawaterintrusion.
A Significant and unreasonable lad subsidence thatsubstantiallyinterferes with surface land uses

A Depletion of interconnected surface water that has significant and unreasonable adverse impacts on
beneficial uses of surface water

Defining sustainableyield of a groundwater basifased upon a water budgefprovides a starting pointhat
may be adjusted byconsideringwhether there are undesirable results associated with any of ths&
sustainability indicatorsdescribed above Consideration of the sustainability indicators for defining
sustainable yield is discussed in Sectiod.

Section 354.18 of the SGMA regulations requires development afvater budgetthat includesboth
groundwater and surface watecomponentsto provide an accounting of the total volume of water entering
and leaving the basin. To satisfy the requirements of the regulations, a water budget was prepared for the
EMA for each water budget periodA general schematic diagram of the hydrologic cyc¢leach component of
which is included in the water budgeis presented onFigure3-41.

The Santa Ynez Rivaand associated underflow within the Santa Ynez River Alluviunirisluded in the
surface watersystem that issummarizedin the budget As surface water, theSanta Ynez RiveAlluviumis
not considereda principal aquiferbecause the water within this geological unit is present withthe defined
bed and banks of the bannel and thusis not considered groundwater in accordance witWater Code,
Section 10721(g). The surface water systems managedunder the jurisdiction ofthe California State Water
Resources Control Boar@SWRCBand is not within the purview of SGMA herefore, water both above
groundand belowground within the Santa Ynez River, defined as tBanta Ynez River Water Conservation
Districtd S Y(R WQ RamesAportion of the EMAjs quantified as surface waterTheextent of the Santa Ynez
Uplands (groundwater area) and Santa Ynez Riysurface water areajare shown on Figure 3.

GSlIWater Solutions, Inc. 9
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Figure 3-41. Hydrologic Cycle
(Source: DWR, 2016a)

GSlIWater Solutions, Inc. 10
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A few components of the water budget, such as streamflow at a gaging station or groundwater pumping from
a metered wel| can be measuredirectly. Other components of the water budgesuch as recharge from
precipitation or unmetered groundwater pumpingare estimated The water budget is an inventory and
accounting of total surface water and groundwater inflows (recharge) and outflows (discharge) from the
EMA, including the following:

Surface Water Inflows(Santa Ynez River)

A Streamflowand subsurface inflow into the Santa Ynez Rivéluviumfrom both the upstream Santa
Ynez River and Santa Ynez Uplands tribues

A Runoff of precipitation into streams and rivers or diversion structurdisat enter the EMA from the
surrounding watershed

A Irrigation return flowto the Santa Ynez RiveAlluvium

A Return flows from septic systems

A Imported surface water (e.g., from th€alifornia State Water ProjectgwWR)
Surface Water OutflowgSanta Ynez Rier):

A Streamflowexiting the EMAhrough the Santa Ynez River and Zaca Creek

A Subsurface flow through the Santa Ynez Rivatuvium into the downstream Central Management Area
(CMA)

A Pumpingfrom river wellscompleted in the Santa Ynez River Alluvium
A Phreatophyte evapotranspiration E7)

Groundwater Inflows:

Recharge from precipitation

Percolation oftributary flowsto groundwater

Subsurface groundwater inflow, including mountaifnont recharge
Irrigation returnflow (water not consumed by crops/landscaping)
Percolation of treated wastewater

> > >y >y > >

Septic tank return flows

Groundwater Outflows:

A Groundwater pumping

A ET

A Subsurfacegroundwateroutflows to adjoining groundwatesystem

A Groundwater discharge to surface water

The difference between inflowso and outflowsfrom the groundwater systemin the Santa Ynez Uplands
equal to the changeof groundwaterin storage.

The historical water budget period was selected to be water years 8rough 2018. The current water
budget period wasselected to bewater years 2011through 2018. The projected water budget extends to
2072 (43).

GSlIWater Solutions, Inc. 12
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Figure 3-42. Historical, Current, and Projected Water Budget Periods

As within the entire GSPistorical water budgetperiod discussion refers to water years, which run between
October 1 and September 30 of the following year. For example, the period between Octdh@017, and
September 30, 2018, constitutes water year 2018.

The 37-year period between water years 198and 2018 (inclusive) has been selected for the historical
water budget to comply withthe California Department of Water Resource®WR regulatory reuirements,
which require tre following

0a quantitative assessment of the historical wat
most recently available information and extendinigack a minimum of 10 years, or as

sufficient to calibrate and reduce the ncertainty of the tools and methods used to

estimate and project future water budget information and future aquifer response to

proposed sustainable groundwater management practices over the planning and

i mpl ementation horizon. ¢

The historical periodselec ed al so i ncludes o0t he most 37yearperiodd | y av a
selected for the historical water budget includes two wet and two dry hydrologic cycles, recent changes in

imported water supply availability, changes to water demand associdtevith cropping patterns, and

associated land use.

The historical water budgeperiodwas set to define a specific period over which elements of recharge and
discharge to the basin may be compared to the lorgrm average. This period allows for the idefitation of
longterm trends in basin supply and demandvater level trends, changes of groundwater in storagand
estimates of the annual components of inflow and outflow to the zone of saturation. This information is
fundamental to development of the EM groundwater model (discusseth Appendix X

Further, the SGMA regul ations require that the hist
the availability or reliability of historical surface water supply deliveriéd@ b as e d o necenthtle most r
years of surface water supply informatio(Section354.18[c][2]).

A representativehistorical water budgetperiod should do the following:

A Be representative of longerm hydrologic conditions (precipitation and streamflow)
A Include wet, dryand average(normal) years of precipitation
A Span a 20t0-30-year period(Mann, 1968)

1 Normal: average precipitatiorover along period, sometimes30 years

GSlIWater Solutions, Inc. 13
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A Have its start and end years precededy comparatively similar rainfall quantitie$DWR, 2002)

A Preferably start and end in a dry periofMann, 1968), which minimizes water draining (in transit)
through the vadose zone

A Include recent cutural conditions(DWR, 2002)

Determination of an appropriatéhistorical water budgetperiod included consideration of data availability,
surface waterinflows to the basin and the historical development of water supplies impted from outside
of the Basin andthe EMA.

Thishistorical water budgepper i od sel ection also helps inform the
years of historical precipitationET, and streamflow information as the baseline condition for estiating

future hydrology(SGMARegulationsSection354.18(c)(3) . 6 Not ably, the sel ecti on
current water budgetperiods are based on this requirement. The historid water budget period (base

period) closely approximates lonterm hydrologic conditions base@n precipitation. Whilethe historical

water budgetperiod selection may include consideration of streamflow, the flow in the Santa Ynez River
upstream of the EMASs highly regulated by three upstream dams. Because of this, the consideration of
streamflowin the Santa Ynez Rives neither meaningful nor useful for the selection of thhistorical period.
Therefore, precipitation data are used as the principal rechge component for the selection of théistorical

period.

In addition to the consideration of precipitation and streamflow variability, thestorical period selected
must include highquality, reliable data with regard to all of the principal component$ the water budget.
Thehistorical period generally includes reliable data for most, but not abif the water budget components.
For components for which reliable data were notadily available, additional analysigvas conducted to
providereliable estimates of the components Many of thesecomponents wereverified by numerical
groundwater modeling, which will be discussed in a later secti¢prepared under separate cover)

The historical period was determined based on review of loteym precipitation records from 12
precipitation stations located inand adjacent tq the EMA(discussed in Section 2)Of the 12 stations, eight
were chosen for this analysis based oapproximatelyrepresenting the historical record (based on both
geographic distribution anl period of record). A map of these stations, with the exception of the upstream
stations to the west, is presented as Figure-2.

The four stations excluded from the analysis were either located too far from the EMA (Los Alamos) or had
limited available data (Foxen Canyon, Midland School, and Happy Canyon). The eight precipitation stations
used for the analysis are summarized omable3-1.

GSlIWater Solutions, Inc. 14
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Table 3-1. Precipitation Stations Used for Historical Period Selection

. . o : Period
No. [ otRecorg  toeaton ST Average
218 Santa Ynez Fire Station 1951 Within EMA 600 15.7
393 Solvang PW Water 1965 Within EMA 485 18.3
233 Buellton Fire Station 1955 Surrounding 360 17.2
421 Figueroa Mountain 1961 Surrounding 3,200 21.3
332 Cachuma 1953 Adjacent EMA 800 19.7
204 Los Alamos Fire Station 1910 San Antonio Basin 580 15.3
230 Gibraltar Reservoir 1920 Upstream 1,500 26.2
232 Jameson Dam 1926 Upstream 2,230 28.7

Graphs showing the cumulative departure from mean precipitation for the eight precipitation stations were
created. The climatic trends (which exhibit wedyverage[normal], and dry periods) determined from the
stations are presented on all hydrographs andater budget graphs in this GSP.

The precipitation station with the longest period of record (more than 100 years) is the Los Alamos Fire
Station, located 6 miles west of the EMA in the adjacent San Antonio Groundwater Basin. For the five
precipitation stations within or immediately surrounding the EMA, precipitation averages approximately 18 to
19 inches per year. These five stations each have at least 53 years of reliable precipitation data: Santa Ynez,
Solvang, Buellton, Figueroa Mountain, and Cachunithe Santa Ynez Fire Station is the principal

precipitation station for this analysis.

Based on review of precipitation data from these stations, the initial year for a suitallistorical period

could be 1976, 1978, 1981, or 1982, all of which start in adry year preceded by at least one dry year. The
ending year of 2018 is a dry year in an overall dry period. The period betwd®82 and 2018 (inclusive)is
the most balanced period. In consideration of the availability of higjuality data, especially repded
groundwaterpumping data, this period will be used for the EMA groundwater modeling aftdf the historical
water budgetanalysis The historical water budgeinformation is presented in Sectior3.3.3.

The current water budget period was selected to be between 2011 and 2018. This period represents a very
dry period overall, whichalthough not hydrologically balanced as was the historiga¢riodfiis considered
representative of the current drought conditions. Precipitation at the Santa Ynez Fire Station during this
period averaged 12.5 inches, which is just 79 percent of the historical period. The current water budget
informationis presented in Section3.3.4.

The projected water budget between 2018 and 2072 extends 50 years past the 2022 submittal of this GSP
for a total of 55 years. Tk projected water budgetnformationis presented in Sectior3.3.5.

GSIWater Solutions, Inc. 15
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3.3.2 Water Budget Data Sources

The historical and current water budgednalysiswas developed using various publicly available data sets in

a tabular accounting by water year. The projected water budgetalysiswas developedn part using the

EMA groundwater model, further described belowhe groundwaterinflow and outflow components othe

water budget pertain to the principal aquiferghe Paso Robles Formation and the Careaga Sandhich are
located within the Santa Ynez Uplands portion of the EMA. The surface water inflow and outflow components
generally refer to the SWRCEgulated Santa Ynez Rivefabovegroundand underflow within the Santa Ynez
River Alluviumy and the surface flow through the tributaries the Santa Ynez Uplands, which flow to the

Santa Ynez River.

Table3-2 provides asummary of the data sources employed for developing the historical and current water
budgetanalysesand a descri ption of each data setds qualita
described infurther detail in the following sections.

A qualitative discussion of the estimated level of uncertainty associated with each data souixdescribed
in the table belowand for each water budget termThis discussion focuses otthe level of uncertainty an
our confidence in the data, assumptions, and interpretations of the information used to develop tivater
budgets The level of uncertainty carsignificantly affectt h e  @Gldlify ustainably managehe EMA While
the data associated with the EMA isanerally excellent, anyarge uncertaintyin the data could limit the
GSAOGs abil i teyelop sustanbbfe enanbgenieaticriteriaselectappropriate projects and
management actiors, and determinewhetherthe Basin is beingsustainably managed.

GSlIWater Solutions, Inc. 16
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Table 3-2. Water Budget Data Sources

Water Budget
Component

Data Source(s) Comment(s) Qualitative Data Rating

Surface Water Inflow Components

Bradbury Dam U.S. Bureau oReclamation Data provided by Stetson Engineer: Metered - High
Releases
Cachuma Project U.S. Bureau of Reclamation  Data provided by SYRWCID No.1 Metered - High

BCM calibrated

to gage data Calibrated Model Medium

Native Streamflow USGS BCM Runoff, gage date

Imported: State Water

Project Central Coast Water Authority Data provided by SYRWCD, ID No. Metered - High

Groundwater Inflow Components

Deep Percolation of BCM calibrated to Basin met station

USGS BCM Recharge Calibrated Model Medium

Precipitation data
TributaryPercolation Santa Ynez RiverWare Model, Collaborative Modeling effort: . .
USGS BCM Stetson and GS| Calibrated Model Medium
Subsurface
groundwaterinflow: BCMcalibrated to SYRB met station . .
Mountain Eront USGS BCM Recharge data Calibrated Model Medium
Recharge
Irrigation Return Flows  Land Use Surveys, SYRWCLC Methods described in text Estimatedd Medium/Low
crop-specific water duty
factors, selfreported pumping
data
Percolation of Treated Chumash Casino WWTP Verbal, described in text Estimatedd Medium/Low
Wastewater Operations Manager
Percolation from Septic RWQCB data set, census data Methods described in text Estimated- Low
Systems
Surface Water Outflow Components
Santa YnezRiver U.S. Bureau of Reclamation, Methods described in text Estimatedd Medium/Low
Outflow USGS BCM Runoff, gage date
Pumpingfrom River City of Solvang, Methods described in text City ofSolvang: High, SYRWCD, IC
Wellst ID No. 1,SYRWCDBelf-reported No. 1: High,selfreported:
pumping data Medium/Low
Groundwater Outflow Components
Agricultural Irrigation Land use surveys, SYRWCD Methods described in text Estimatedd Medium/Low
Pumping crop-specific water duty
factors, selfreported pumping
data
Municipal Pumping City of Solvang, Methods described in text City of Solvang: Higlt§YRWCD, ID
ID No. 1, SYRWCD setported No. 1: High, selfreported:
pumping data Medium/Low
Rural Domestic RWQCB dataet, census data Methods described in text Estimated- Low
Pumping (outside
SYRWCD)
Small Public Water DRINC, census data Methods described in text Estimatedd Medium/Low

Systems Pumping
(outside SYRWCD)

PhreatophyteET LandFire Methods described in text Estimatedd Medium
Subsurface Outflow Darcian Flux Calculations, Methods described in text Estimated- Low
Groundwater Model
Notes
1 Includes all selfreported domestic pumping that occurs within the SYRWCD area.
BCM = Basin Characterization Model Stetson = Stetson Engineers
DRINC = Drinking Water lafmation Clearinghouse SYRWCD = Santa Ynez River Water Conservation District
ET = evapotranspiration SYRWCD, ID No.1 = Santa Ynez River W&enservation
GSI = GSI Water Solutions, Inc. District, Improvement District No. 1
RWQCB = Regional Water Quality Control Board USGS = U.S. Geological Survey

WWTP = wastewater treatment plant
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3.3.2.1 Surface Water Inflow Components

Surface water inflowdo the EMAinclude runoffin the Santa Ynez River maistem that is attributable to
precipitation, releasesfrom the CachumaReservoir(also referred to as Lake Cachumagand rainfall runoff
in various tributariesto the Santa Ynez River within the EM&urface water inflows also includevater
imported into the EMA via th&WR

The individual components of surface water inflows are described below.

3.3.2.1.1. Bradbury Dam Releases

Downstream releases and spillway flows from Lake Cachuma are controlled and monitoretl 8. Bureau of
Reclamation USBR at Bradbury Dam(the dam) Flows in the Santa Ynez River below the daare a

combination of volumes released through the Bradbury Dam outlet works, the Hilton Creek Watering System,
and occasional releases over the dam spillwaigxcept for releases over the spillway, releases from the
Cachuma Reservoir aregoverned byboth a State Water Rights Order 2019148 and a National Marine
Fisheries Service Biological Opinido support fish migration, spawning, and habitat maintenance in the

Lower Santa Ynez RivérThese releasessatisfy downsteam water rights and ensure protection of public

trust resources downstream of Bradbury DanThe USBR monthly release and spillway flow data for

Bradbury Dam were provided by Stetson Engineers for th@82 through 2018 water year period. These

data were wsed as provided for EMA surface waténflows.

The uncertainty associated with the data from Bradbury Dam releases provided by the USBRrisidered

lowand does not | imit the GSAO6s ability to sustainab
the EMA.
3.3.2.1.2. Native Streamflow

Native streamflow in the Santa Ynez River mastem and in tributary creeks to the Santa Ynez River
downstream of Bradbury Dam (se€able3-3) were estimated using a combination of USGS Basin
Characterization Model (BCM) for Californ{&lint & Flint, 2017) runoff data, and stream gage data (as
available). The BCM data are provided statewide on a 2B9 270-meter grid. As a quality assurance check
on the BCM data, the gridded BCM monthly precipitation data were compared to the monthly precipitation
reported at weather stations across the entire Santa Ynez River Basin. On average, over theear period

of record from October 1981 through September 2018, the BCM precipitation across aflthese stations

was 1.4 percent higher than the weather station reported values. For mortimonth comparisons,

however, weather stations reported more discrepancies between the B@alues for individual locations. A
correction was applied to the BCM values for each monthly tirmep such that the adjusted BCM data
exactly matched all recorded weather station monthly precipitation values. These monthly adjustments were
also applied to the BCMyenerated runoff and recharge data sets. These adjusted BCM runoff and recharge
data sets were then compared to tributary stream flow gage data, where available, and calibrated to fit the
gage data3

The native streamflow irtributary creeks where they enter the Basin were determined using the adjusted
and calibrated BCM recharge and runoff data sets summed over the contributing watershed areas outside
the Basin.

2 Biological Opinion, U.S. Bureau of Reclamation Operation and Maintenance of the Cachuma Project on the SantaR¥rezz
in Santa Barbara County, California, issued September 11, 2000

3 The adjusted BCM runoff data were calibrated to match stream gage data (where available) by routing excess or deficit
volumes to/from recharge (discussed further in Section 3.3.2.2 aStreamflow Percolation, Mountain Block Recharge, and/or
Deep Percolation of Precipitation).
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The Santa Ynez Rivaand underflowis accuratelygauged and higly regulated Therefore the level of

uncertainty of these data is low. The flow from théributary creeks, howeveris ungaugedand estimated

based on BCM and SYRHM data outpufBie uncertainty ofthese data are considered high because large

scale regioral models are being used to estimate these water budget terms. In our opinidime uncertainty

associated with estimated tributaryfod o es not | i mit the GSAG6s ability t
groundwatersystembecause thetributary flow terms ae relatively small when compared to the other water

budget terms.

Table 3-3. Tributary Creeks to the Santa Ynez River Downstream of Bradbury Dam

Creek Name Contributing Watershed Area

Santa Agueda Creek San Rafael Mountains (northfrom Santa Ynez Uplands
Zanja de Cota Creek San Rafael Mountains (nortlirom Santa Ynez Uplands
Alamo Pintado Creek San Rafael Mountains (norttirom Santa Ynez Uplandgs
Zaca Creek San Rafael Mountains (nortlirom Santa Ynez Uplands
Hilton Creek Santa Ynez Mountains (south)
San Lucas Creek Santa Ynez Mountains (south)
Calabazal Creek Santa Ynez Mountains (south)
Alisal Creek Santa Ynez Mountains (south)

3.3.2.1.3. Cachuma Project/ Imported State Water Project Supplies

As described in Sectior8.3.2.1.5, Santa Ynez River Water Conservation District, Improvement District No. 1
(ID No. ] receives a portion of itavater supply via the USBR Cachuma Project. Prior to 1997, Cachuma
Project water was deliveredlirectlyto ID No. 1 via pipelineSincethe Coastal Branch of the SWP came

online in 1997, ID No. 1 has receivedits Cachuma Project water througkhe 1993 Santa YnezRiver/State

Water Project Exchangé&greement(Exchange Agreementvith the South Coast Cachuma Project Member
Units, wherebythe South Coast Membersake IDNo. 1ds porti on of Chtakeslama wat e
equivalent amount of SWP water at the ID Na.turnout. As a member agency of the Central Coast Water
Authority (CCWA), ID No. 1 imports additional SWP water through its contractual entittement to SWP Table A
supplies, a portion of which ID No. 1 has contractually allocated to the City of Solvdn§BR monthly

Cachuma Project water delivery data were provided by ID No. 1 for the 1981 to 1997 water year period
CCWA monthly SWP water delivery ddfar both ID No. 1ExchangeAgreementdeliveries and Table A
deliveriesto ID No. 1 and Solvanpwere provded by ID No. 1 for thgeriod from1997 to present

The level of uncertainty of these data is lolsecause they are measured valueand thus, doesnot limit the
GSAds ability to sustainably manage the Santa Ynez

3.3.2.1.4. Subsurface Inflow: Mountain Front Rechargeéo Surface Water

The southern portion of theEMAalong the Santa Ynez Rives bounded by the Santa Ynez Mountair(§igure
2-2). Waterenters the basinaround the edges of the EMA where watbearing deposits abut Monterey
Formation and underlying bedrock on the mountain slopes. This component of inflow is called mountain
front recharge This recharge componentccurs both from the northvia the San Rafa¢ Mountains, which
contribute groundwaterrechargeto the Santa Ynez Uplandsand from the south via the Santa Ynez
Mountains, which contribute recharge to the Santa Ynez River both above and belowgrolwhalintain front
rechargefrom the Santa Ynez Mountais that flowsdirectly intostreams andthe Santa Ynez River Alluvium
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(considered to be surface watenyvas calculated using the adjusted and calibrated BCM model as described
in Section3.3.2.1.2.

The uncertainty of these data are considereshoderate because large scale regional models are being used

to estimate this water budget term. We do not have other reliable methods for estimating this term aad

are applying best available science. However, we have attempted to constrain this term through the
groundwater model calibration process. We do not believe that uncertainty associated with estimates of
mountain front r echarrgaeagdtherSanta YrehUplar@sSglodrnelwaterdsystemt y t o
because the overall water budget is consistent with the calibrated groundwater flow model.

3.3.2.15. Imported Water: State Water Project

As noted above, manthly volumes ofimported SWP water were provided Bip No. 1 for September 1997

throughto the present. These volumes include imported SWP water received by ID No. 1 in exchange for
Cachuma Project water. Prior to 1997, no water was imported into the Basiie level of uncertainty of

these data is lowbecausethey are measuredvaluees nd do not | imit the GSAOs al
the Santa Ynez Uplands groundwater within the EMA.

3.3.2.2 Groundwater Inflow Components

The data sources used foinflows to the groundwater systenof the Santa Ynez Uplandare described

below. Note that the groundwater system includeenly the aquifers in the Santa Ynez Uplands portion of the
EMA and specifically excludes all water within the Santa Ynez Ri&kuvium which is managed as surface
water under the jurisdiction of the SWRCB

3.3.2.2.1. Deep Percolation of Precipitation

Precipitation falling on the land surface of the EMA represents the principal source of inflae¢he
groundwater within the Santa Ynez UplandBrecipitation varies spatially andexhibits a strong seasonal
variability (GSI, 2020) The precipitation that falls on the ground surface within contributing watersheds to
the Basin either runs off into stream channels that eventually discharge to the Santa Yriver or infiltrates
into the soil zone.

Recharge to groundwater from deep percolation of precipitation was determined using the USGS BCM
gridded recharge data set. As described in Secti@3.2.1.2, the BCM recharge data set has been adjusted
based on comparison to monthly precipitation records at weather stations, across the entire Santa Ynez
River Basin. The adjusted BCM recharge data set was ithieirther adjusted in conjunction with comparisons
to tributary stream flow gage data as described in Sectid3.2.1.2. As a result of these adjustmets* in the
water budget,approximately 14 percent of the BCM rechargelume (not the total precipitation volumeyvas
routed to streamflow and the remaining 86 percent was input as deep percolatiohprecipitation. That is, of
the volume of precipitation that initially infiltrates, 86 percenpercolates deeply to groundwatemwhile the
small remainder of 14 percent flows laterally and subsequently discharges to nearest stream channel as
baseflow5

4 The adjustments to the BCM data were conducted in conjunction with consultants who are preparing the GSPs for the
Central Management Area (CMA) and Western Managent Area (WMA) within the Basin. Adjustments similar to those made

for the EMA were made for the CMA and WMA, based on the same data. Similar adjustments were also made for the adjacent
San Antonio Creek Valley Groundwater Basin. Furthermore, these adnesits were verified by the numerical groundwater

flow model created for the EMA.

5 These percentages pertain to the historical period (water years 1982 through 2018).
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The level of uncertainty oftiese data isconsideredmoderate. These data are based on a calibrated
analytical methods and calibrated groundwater flonmodel and are within the range of values commonly
applied to similar geologic settings.

3.3.2.2.2. Tributary Percolation

Tributarypercolation, the deep percolation of surface water to groundwater through thgbutary

streambeds, was estimated using the adjusted BCM modePortions of the adjusted BCM runoff and
recharge datasets routed to tributary streamflow percolation were determined in ciumction with
comparisons to tributary stream flow gage data as described in Secti8r8.2.1.2. The level of uncertainty of
these data ismoderate. These data are baed on a calibrated analytical methods and calibrated
groundwater flow model and are within the range of values commonly applied to similar geologic settings.

3.3.2.2.3. Subsurface Inflow: MountainFront Recharge

The EMA is surrounded by the San Rafa®lountains to the north and eastas shown on Figure 2.
Groundwater enters around the edges of the EMA where waberaring deposits abutthe Monterey
Formation and underlying bedrock on the mountain slopethis groundwaterinflow is called mountainfront
recharge.

Mountain front recharge was calculated using the adjusted and calibrated BCM model as described in
Section3.3.2.1.2. Mountainfront recharge was calculated as the sum of the adjusted and calibrated BCM
recharge data set over the contributing watershed areas outside the EMA minus the portion routed to native
streamflowand the Santa Ynez Riveilluvium

The uncertainty of these data are condered moderate because large scale regional models are being used

to estimate this water budget term. We do not have other reliable methods for estimating this term and so

are applying best available science. However, we have attempted to constrain thisrt through the

groundwater model calibration process. We do not believe that uncertainty associated with estimates of
mountain front recharge | imit the GSAG6s ability to
because the overall water budget isansistent with the calibrated groundwater flow model.

3.3.2.2.4. Irrigation Return Flows

Irrigation return flow is the water applied to crops in excess of crop ET demand, which percolatdewthe

root zone and back to groundwater. Tharoportion of applied water hat is utilized to satisfy crop ET demand
is equivalent to the irrigation efficiency, expressed as a percentage. The remaining percentage of applied
water is equivalent to the irrigation return flow. Return flows can reenter the hydrologic system as deep
drainage and recharge to groundwater, or water that leaves the cropped field as surface flow tail water and
discharges to a nearby stream. It is assumed that most of the irrigation return flow percolates to
groundwater within the EMA. For irrigated agricute in the EMA, an irrigation efficiency of 80 percent is
assumed for all crops except vineyards, whidre generallyirrigated usinga drip systemat an efficiency of

90 percenté The urban landscape irrigation efficiency is assumed to be 70 perdénThese irrigationreturn
flow proportionswere estimated bya method usedwithin all three management areas in the Basibased on
publishedvalues andpersonal communicationswitha&i t i zends Advi sorwhoaGreemmi tt e e
with the estimates and representatives fromthe CMA WMA and the adjacent San AntonioCreekBasin
GSAThese irrigation return flows were used throughout the Basincigation return flow volumes have been

6 Irrigation efficiencies within vineyards have increased from 70 percent in the 19703 80 percent in the 1980s, and to 90
percent more recently, based on Tetra Tech 2010 and DWR 1994, and personal conversations with local irrigators including
Kevin Merrill and Kris Beal.

7 Irrigation return flows estimated based in part on data provided iFetra Tech, 2010Assessment of Groundwater Availability
on the Santa Ynez Chumash Reservati@nd DWR 1994 California Water Plan Update
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calculated using these efficiencies multiplied by the calculated annuablumes of irrigation water applied to
each crop type(based on land use surveysvithin the EMAIn 1985, 1996, 2014 , 2016 and 2018), assigned
crop-specific water duty factors, and selfeported irrigation pumping data. These applied water volumes are
discussed further in Section3.3.2.4.

Since 1997, ID No. 1 has imported SWP water for use in the EMA. A portion of the water that ID No. 1 serves
its customers is used for agricultural irrigation, which is derived in part from imported (SWP) sources. Water
from imported and nativesurface watersources is conmingled with other sources of watemwithin ID No. 1's
distribution system and used throughout ID No. 1's service area for agriculturalnicipal, domestic,
commercial,and industrial uses.As noted above, ID No. 1 alsproduces surface water (underflow) from the
Santa Ynez River maistem pursuant to licenses issued by th&WRCB. fiose waters are applied for

domestic, agricultural, commercial, and institutional uses in portions of tf&anta Ynez Uplandgroundwater
system

For agricultural use, ID No. 1 deliveredan estimated 1,364 AFYfrom imported sources (SWHable A,
ExchangeAgreement and Cachuma and another620 AFYof surface waterproduced fromriver wells

located withinthe Santa Ynez River maigtem during the historical periodIn total, 1,984 AFY waglerived

from these sources and used for irrigatiom both the Santa Ynez Uplandand the Santa Ynez River

Alluvium The proportion of this return flow that occurs within the Santa Ynez Uplands was basadin

analysis of irrigated acreage of agricultural areasiwt hi n I D No. 106s service area
River Alluvium (Zone A) area (Figurel3. Of thisapplied irrigation waterderived from imported and surface

water sources a total of317 AFY (16 percer®) returned tothe ground; 287 AFYof whichreturned tothe

upland groundwatersystem and 67 AFYof whichreturned tothe Santa Ynez RiveiZone A.

These groundwater recharge components were estimated based on published values for irrigation efficiency
which were used throughout both the entire &in and adjacent basins. fierefore, the level of uncertainty of
these data is relatively low. The variability and magnitude of this recharge component are included in the
calibrated numerical groundwater model provided in Appendix E, usimgst availablescience andindustry-
standard methods.

3.3.2.2.5. Percolation of Treated Wastewater

There are two wastewater treatment plant@VWTPs)n the EMA: a small treatment plant for the Chumash
Casino(Casino)and a larger municipal treatment plant, which serves the City 8blvang.

Discharge of treated wastewater from th€asinowas estimated based on verbal communication with
Casino WWTP operator Kevin McKennpas well asdetails of plant operationspecified in theAssessment of
Groundwater Availability on the Sant¥nez Chumash Reservatioreport (Tetra Tech, 2010) Prior to 2003,
all Casino wastewater was transmitted to the Solvang WWTP. Beginning in 2003, upon completion of the
ChumashWWTP for theCasino, between 40 AFY and 120 AFY effluent have been discharged from the
Casino WWTP into Zanja de Cota Credlis discharge subsequently flow@to the Santa Ynez River
underflow. There has been a trend of increasing wastewater reuse by t@asino, causing a reduction in
discharge to thecreek over time. The Santa Ynez Community Services District maintains the Chumash
wastewater treatment and collection system.

The residences and businesses in the City of Solvang and much of the eastern portion of the town of Santa
Ynez, west of Highwa¥54, are connected to sewer service. Wastewater flows from these properties are
collected by the Santa Ynez Community Services District, and are transmitted to the Solvang WWTP and
subsequently discharged to thepercolation ponds locatedadjacent to Santa Yhez River downstream of the

8 Based on weighted average irrigation efficiency.
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western EMA border near the Santa Ynez River. These WWTP dischargag within the CMA andio not
contribute to the EMA water budget.

This groundwater recharge componermf this flow termwas estimatedusing a range of industy accepted
valuesfor soils in this region. The volume of flow is relatively smald so uncertainties in this estimate do
not appreciably affect the overall water budget.

3.3.2.2.6. Percolation from Septic Systems

Outside of the sewer service areas in the EMA, destic, commercial, and institutionalwastewater is
discharged to onsite wastewater treatment systems (OW§Sformerly referred to as septic tanid leach field
systems). Return flows from these OWTS provide recharge to gineundwater in the Santa Ynez Ughds.

The locations and distribution of theseOWTSwere estimated by identifying residences not served by a sewer
system using Google Earth and thecompariing OWTS datdo data provided by Heal the OceafHTO, 2019)
Withinthe EMA the total number of OWT& 2018 was multiplied by an estimated return flow rate of 0.11
AFY per unit (Tetra Tech, 2010). This was then scaled through time using a compilation of census data for
nearby communities.

The water used withinthe service areas oD No. 1 and the City of Solvanare derivedin part from native

and imported surface watersources(Section3.3.2.1.5) and from groundwater pumped from upland wells
completed in the Paso Robles Formatioand Careaga SandWaterfor ID No. 1from imported and native
surface watersources is conmingled with Santa Ynez Uplandgroundwaterwithin its distribution system

and used throughout the ID No. 1 service area for agriculturabtable domestic commercial,and

institutional uses. On average, ID No. 1 deliveredtotal of 2,587 AFYfor nonagricultural usesof which

1,117 AFYof waterwas deliveed from imported (SWP, Exchange and Table &)d another 539 AFY of

which was fromsurface watersources The remainder of 931 AFY the water was delivered from groundwater
pumped from the Santa Ynez Uplands groundwater sources

Aportion ofthe waterfrom these sourcesis used forexterior landscaping on domestic parcel@0 to 65
percent on averagepnd a portion ofwhichis used for indoor use(35 to 40 percentp. Where the indoor
water use isnot located withina sewered areathe indoorwater is delivered to septic systemsthe vast
majority of whichultimately percolates to groundwaterAssuming awastewater generation rate of 0.4 AFY
per dwelling unit,a total 900 AFYof septic system percolationflows returned to the groundwater basiron
average during the historical period

These groundwater recharge components were estimated baspdmarily on published values fomunicipal
water and wastewater deliveriesestimated return flow rates,and indoor and outdoor water usgroportions.
The level ofuncertainty of these dataare considered moderate because they are estimated from published
literature and not measured; however, this component of the water budget is relatively small compared to
the rest of the area and so will not have a significantfefct on the GSAs ability to manage the basin.

3.3.2.3 Surface Water Outflow Components

The data sources used for surface wateutflows are described below.

3.3.2.3.1. Santa Ynez River Outflow

Santa Ynez River surface water outflows wegeiantified based ongaged flowas measured near Solvang
and from Zaca Creek from a gauge near the intersection of Highwdy4 and 101. The location of the
streamflow gauges is shown on Figura-11.

91992 Stetson Water Resources Management Plafor the Santa Yne River Water Conservation District.
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The Santa Ynez River is accurately gauged atigderefore, the level of uncertainty of this data is low.

3.3.2.3.2. Subsurface Outflow

Subsurfaceoutflow from the Santa Ynez Rives accountedfor in the water budgetas surface water

outflows. This outflowoccurs at the downstream end of the EMA along the bordeiitivthe CMA.The
magnitude of this flow has been calcul ated using Da
conductivity, the average hydraulic gradient, arttie outflow plane crosssectional area (based on saturated

thickness estimates) This estimae was made in coordination with Stetson Engineers for the downstream

CMA which accounts for this same volume of outflow as inflow into the CMA&urthermore,these flow

volumeshave been verifiedby the numerical groundwater modslbeing createdseparately for the CMA and

EMA.

The quantity of subsurface outflow through Santa Ynez River alluvium was estimaisghg industry standard
methods and a calibrated surface water model prepared by Stetson EngineerbeTevel of uncertainty of
this water budget termis consideredlow.

3.3.2.3.3. Pumping Extractions

Pumping extractions occur from th&anta Ynez River Alluviuior municipal, industrial, andagricultural
uses, including water used for urban landscape irrigatiofumpingdata from this area of the EMA are
providedby the City of Solvang, ID No, and from SYRWCD aéself-reporteddé pumping datafrom
landownerswithin the District. These data from ID No. 1 and the other seléported pumpingrecordslump
uses together intothree categories:(1) agricultural (2) 6 therowater, which includes municipal, industrial,
small public water systems, and domestic usand (3 ) spegialdirrigation water, which refers to urban
landscapeand golf courseirrigation. These pumping volumebave been compiledon a water year basis and
are reportedannually on a calendar year basi;mn SYRWCB annual reports which have been prepared for
42 years These data include all of thegricultural andnon-agricultural groundwatempumpingthat occurs
within the SYRWCDD No. 1 andthe City ofSolvang producesurface water from the underflow of the Santa
Ynez River mairstem pursuant toa pending permit (City of Solvang) ardtenses(ID No. 1)issued by the
SWRCB

Pumping volumesprovided bythe City of Solvang and ID Nd. are from metered pumping and are
considered highly reliable. Likewise, some of the seHported pumping data provided by ®&RWCD annual
reports are also from metered pumping recordg.hese data sets have low uncertaint large portion of the
self-reported SYRWCD pumping data outside of the municipal providers is estimated from-ssiorted
recordsutilizing crop specific water duty factordPumping estimates based on selfeported records is of
medium qualitywith moderateuncertainty due to the uncertainty of standardized crop water duty factors
and reliability of selfreporting.

3.3.2.3.4. Phreatophyte ET

PhreatophyteET, also referred to agiparian ET was calculated using the LandFire Existing Vegetation Type
(EVT) spatial data sé? to determine acreages of riparian vegetation types occurring within tisanta Ynez
River Alluviunportion of the EMA between the base of BradbuBam, through the EMA to the shared border
with the CMA neathe City ofSolvang The LandFire EVT data set was corahned to thelateral extent of

S Y R WCZ»idesAto avoid including acreage oradjacent hillsides and riparian vegetation within the
tributaries that are part of the groundwater budgetwvhich is accounted for there as a groundwater outflow
component. Because flows within theSanta Ynez Riveare carefully managedand subject tothe conditions

10 | andFire is a shared program between the wildland fire management programs of the U.S. Department of Agriculture Forest
Service and U.S. Department of the Interior, providing landscape scale -geatial products to sypport crossboundary
planning, management, and operationshftps://landfire.gov).
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of the 2020 Biological Assessmentthe National Marine Fisheries Service Biological Opinimmn d S WRCBG s
2019 Cachuma Project Ordeiit is assumed that the riparian aceage in the EMA did not change significantly
during the historical period.

The riparian acreage determined from the LandFire EVT analysis was then multiplied by a variable riparian
water duty factor(determined by the LandFire EV;lwhichvaried based orwater year type. The riparian
water duty factor usedn the water budgetis 4.5 AF per acre per year, on averaghreatophyteETis a

major component ofsurface wateroutflow and thought to decrease surface wateflow in the tributary

alluvium and reduce infiltration into the upland groundwater basin.

The acreage and water use factors utilized to estimate phreatophytes extractions are based on authoritative
sources. The acreage, howevghas been collected by remotasensing methods and has not been field

verified to confirm the presence of the indicated plant$n addition, there is considerable uncertainty
associated with the phreatophyte ET because this term is not directly measured and there is likely to be
considerable variability. Therefore, the uncertainty associated with this data source is considered to tigh.

3.3.2.4 Groundwater Outflow Components

The data sources used for groundwateyutflows are described below.

3.3.24.1. Agricultural Irrigation Pumping

Tosatisfy the cropirrigation demand, groundwater is pumpedand subsequentlyapplied to the cropped land
throughout the Santa Ynez Uplargportion of the EMAThebulk of water used to irrigate crops in the EMA is
sourced by pumping groundwatefrom the Santa Ynez dlands. To alesserdegree,imported and native
surface water isapplied for agricultural irrigation purposes withithe servicearea ofID No. 1, which

overlaps and is within the boundaries of SYRWQWithin its system, water from imported andative surface
water is commingled with pumped groundwatdrom wells located in theSanta Ynez Uplands

In the absence of metered pumping recordéndividual groundwater pumpers located within the SYRWCD
boundariesarea are required toself+report to SYRVCDtheir estimated pumping volumes foeach 6-month
period. These estimates are basedn planted acreages and crogspecific water duty factors specified in

S Y R WC@&@usdwater Production Information and Instructiongamphlet (SYRWD, 2010) The
groundwater users specify which type of water they are using (agricultural, special [paskfools,and golf
courses], or other [municipal and industrial])The lf-reported agricultural irrigation volumes, categorized as
AgriculturalWater, were provided by SYRWCD for inclusion in the water budget.

Groundwater produced by ID No. 1 and the City of Solvang, which is reporte8BY&®RWCDis based on
metered production.

For areas of the EMA outside of the SYRWG&undariesarea (the SGMAdesignated dwhite aread'! shown
on Figure 24), agricultural pumping is not metered or reported. Thereforthe agricultural irrigation pumping
was estimated using periodic land use surveys provided by DWR to determine crop types and aceeage
then applyingthe same cropspecific water duty factors specified in the SYRWCD pamphlet. The land use
surveys for the EMA were available for the periods 1985, 1996, 2014, 201&nd 2018 from DWRprovided
sources as well as dand and water use analsisfor the areaprepared by Dudek Consultants for Santa
Barbara CountyDudek, 2016).

LoWhite areasod6 under SGMA r e fveaterdistrict andrwhich slepenth solely oa greundwaier s er v €
supplies.
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The spatial distribution of six main crop groups for the four land use survey peridagween 1985 and 2014
are presented asFigure3-43 through Figure3-46. The crops presented on these maps are combined into
six groups: deciduous fruit and nutdjeld crops;ornamentals; pasture; truck, nursery,and berry crops; and
vineyards, A summary of the totalrea of irrigated crops in the past 20 years withithe Santa Ynez Uplands
(outside of the SYRWCD) are presented dable3-4.

Table 3-4. Summary of Irrigated AcresQutside of Santa Ynez River Water Conservation District
(Values in acres)

Crop Group

Deciduous Fruitand Nuts 37 93 93 74

Field Crops 267 273 812 1,090

Ornamentals 5 29 21 3

Pasture 1,350 839 858 747

Truck, Nursery, And Berry 141 714 675 498

Crops

Vineyards 944 1,804 1,932 1,828

Cannabis 0 0 0 0
Total 2,743 3,752 4,390 4,241

The total irrigated area outside of the SYRWCD wh241 acres in2018, the period of themost recent land
use survey.n the 22 years between 1996 and2018, a total of 1,678 acres of irrigated acresvere added
within the EMAarea outside of the SYRWCD boundarie8s 0f2018, a total of 1,828 acresof vineyards
were planted While a further discussion of the projected trends in irrigated acreages is includadhe
Projected Water Budget SectioB.3.5, a brief discussion of the trends inndividual crops is also warranted
here. Theexpansion of vineyard acreage has slowed considerably in recent years, compared to the rapid
growththat occurredbetweenduring the late 1990s and early 2000s Between 1996 and 2014, vineyards
were growing atan average rate of approximately 3.percentper year, which since 2014 has moderated to
near zero growth.

The acreags of the crop groupspresented onTable3-4 show dgnificant variability and slight reduction in
acreagesin the most recent yearsWhile deciduous fruit and nuts, as well as ornamentals were relatively
unchanged, field crops experienced a large increase in recent years, which added an average of 28 acres
per year since 1996. Meanwhile, the acreage ofuck, nursery as well as pasture langhave declined
significantly, as shown on Figures &3 through 3-47. Truck, nurseryand berry cropsincreased from171
acres in 1996 to 714 acres in2014, which has snce declined significantly, losing over 50 acres per year on
average. The acreage ofgsture has likewise declineddeclining byapproximately23 acresper yearon
averagesince 2014 (Figure3-45).
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FIGURE 3-43

Crop Distribution 1985
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FIGURE 3-44

Crop Distribution 1996
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FIGURE 3-45
Crop Distribution 2014
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FIGURE 3-46
Crop Distribution 2016
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Figure 3-47. Crop Distribution 2018
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