
Upper Valley Aquifer Subbasin WY 2022 Annual Report Page i 

CONTENTS 

ABBREVIATIONS AND ACRONYMS ......................................................................................................... iii 

EXECUTIVE SUMMARY ............................................................................................................................... 1 

 INTRODUCTION ........................................................................................................................................ 3 

 Purpose ........................................................................................................................................ 3 

 Upper Valley Aquifer Subbasin Groundwater Sustainability Plan........................................... 3 

 Annual Report Organization ....................................................................................................... 4 

 SUBBASIN SETTING ................................................................................................................................ 6 

 Principal Aquifers and Aquitards ............................................................................................... 6 

 Natural Groundwater Recharge and Discharge ........................................................................ 6 

 Precipitation and Water Year Type ............................................................................................. 7 

 2022 DATA AND SUBBASIN CONDITIONS ............................................................................................. 8 

 Water Supply and Use ................................................................................................................. 8 

 Groundwater Extraction ......................................................................................................... 8 

 Surface Water Supply .......................................................................................................... 11 

 Recycled Water Supply ....................................................................................................... 11 

 Total Water Use ................................................................................................................... 11 

 Groundwater Elevations ........................................................................................................... 12 

 Groundwater Elevation Contours ......................................................................................... 16 

 Groundwater Elevation Hydrographs ................................................................................... 20 

 Change in Groundwater Storage .............................................................................................. 22 

 Groundwater Quality ................................................................................................................. 27 

 Subsidence ................................................................................................................................ 30 

 Depletion of Interconnected Surface Water ............................................................................ 32 

 ANNUAL PROGRESS TOWARD IMPLEMENTATION OF THE GSP .................................................... 34 

 WY 2022 Groundwater Management Activities ....................................................................... 34 

 GSA Policies, Operations, and Engagement ....................................................................... 34 

 Data and Monitoring ............................................................................................................ 36 

 Planning ............................................................................................................................... 36 

 Sustainability Strategy and Activities ................................................................................... 37 

 Sustainable Management Criteria ............................................................................................ 39 

 Chronic Lowering of Groundwater Levels SMC ................................................................... 42 

 Reduction in Groundwater Storage SMC ............................................................................. 46 

 Degraded Groundwater Quality SMC .................................................................................. 47 

 Land Subsidence SMC ........................................................................................................ 51 

 Depletion of Interconnected Surface Water SMC ................................................................ 53 

 CONCLUSION ......................................................................................................................................... 56 

REFERENCES ............................................................................................................................................ 57 

APPENDIX A. Hydrographs of Representative Monitoring Site Wells .................................................. 58 

  



Upper Valley Aquifer Subbasin WY 2022 Annual Report Page ii 

LIST OF TABLES 

Table 1. 2021 Groundwater Extraction by Water Use Sector (in AF/yr.) ........................................................ 9 

Table 2. Total Water Use by Water Use Sector in WY 2021 (in AF/yr.) ....................................................... 12 

Table 3. Groundwater Elevation Data (in feet) ............................................................................................. 14 

Table 4. Parameters Used for Estimating Annual Change in Groundwater Storage .................................... 22 

Table 5. WY 2022 Groundwater Quality Data .............................................................................................. 28 

Table 6. Shallow Groundwater Elevation Data (in feet) ............................................................................... 32 

Table 7. Groundwater Elevation Data, Minimum Thresholds, and Measurable Objectives (in feet) ............ 42 

Table 8. Minimum Thresholds and Measureable Objectives for Degradation of Groundwater Quality ........ 48 

Table 9. Shallow Groundwater Elevation Data, ISW Minimum Thresholds, and ISW Measurable Objectives 

(in feet) ..................................................................................................................................... 53 

 

LIST OF FIGURES 

Figure 1. Upper Valley Aquifer Subbasin ....................................................................................................... 5 

Figure 2. General Location and Volume of Groundwater Extractions .......................................................... 10 

Figure 3. Locations of Representative Groundwater Elevation Monitoring Sites ......................................... 13 

Figure 4. Annual Change in Fall Groundwater Elevations in Representative Monitoring Sites .................... 15 

Figure 5. MCWRA Subarea Zones .............................................................................................................. 17 

Figure 6. Seasonal High Groundwater Elevation Contour Map for the Upper Valley Aquifer Subbasin ....... 18 

Figure 7. Seasonal Low Groundwater Elevation Contour Map for the Upper Valley Aquifer Subbasin ....... 19 

Figure 8. Groundwater Elevation Hydrographs for Selected Monitoring Wells ............................................ 21 

Figure 9. Fall 2021 Groundwater Elevation Contour Map ............................................................................ 23 

Figure 10. Estimated Annual Change in Groundwater Storage from WY 2021 and WY 2022 ..................... 24 

Figure 11. Groundwater Use and Annual and Cumulative Change in Groundwater Storage ...................... 26 

Figure 12. Wells with COC Concentrations Above the Regulatory Standard Sampled in WY 2022 ............ 29 

Figure 13. Annual Subsidence ..................................................................................................................... 31 

Figure 14. Change in Shallow Groundwater Elevations in ISW Representative Monitoring Sites ................ 33 

Figure 15. Upper Valley Sustainability Strategy ........................................................................................... 38 

Figure 16. Comparison of Average Precipitation Since GSP Implementation and Estimated Future Average 

Precipitation ............................................................................................................................. 41 

Figure 17. Groundwater Elevations Compared to the Minimum Thresholds and Measurable Objectives ... 43 

Figure 18. Groundwater Elevation and Storage Exceedances Compared to the Undesirable Result .......... 45 

Figure 19. Groundwater Quality Minimum Threshold Exceedances Compared to the Undesirable Result . 50 

Figure 20. Maximum Measured Subsidence Compared to the Undesirable Result ..................................... 52 

Figure 21. Shallow Groundwater Elevation Exceedances Compared to the Undesirable Result ................. 55 

  



Upper Valley Aquifer Subbasin WY 2022 Annual Report Page iii 

ABBREVIATIONS AND ACRONYMS 

AF .....................acre-feet 

AF/yr. ................acre-feet per year 

CCRWQCB.......Central Coast Regional Water Quality Control Board 

COC(s) ..............Constituent(s) of concern 

DDW .................Division of Drinking Water 

D-TAC ..............Drought Operations Technical Advisory Committee 

DWR .................California Department of Water Resources 

DWSN ...............Dry Winter Scenario Narrative 

eWRIMS ...........Electronic Water Rights Information Management System 

GEMS ...............Groundwater Extraction Management System 

GSA...................Groundwater Sustainability Agency  

GSP or Plan .......Groundwater Sustainability Plan 

ILRP ..................Irrigated Lands Regulatory Program  

InSAR ...............Interferometric Synthetic-Aperture Radar 

ISW ...................interconnected surface water 

MCL ..................Maximum Contaminant Level 

MCWRA ...........Monterey County Water Resources Agency 

mg/L ..................milligrams per liter 

RMS ..................Representative Monitoring Site(s) 

SGMA ...............Sustainable Groundwater Management Act 

SLOFCWCD .....San Luis Obispo County Flood Control and Water Conservation District 

SMC ..................Sustainable Management Criteria/Criterion 

SMCL ................Secondary Maximum Contaminant Level 

Subbasin ............Upper Valley Aquifer Subbasin  

SVBGSA ...........Salinas Valley Basin Groundwater Sustainability Agency  

SWIG ................Seawater Intrusion Working Group 

SWRCB.............State Water Resources Control Board 

ug/L ...................micrograms per liter 

UMHOS/CM .....micromhos/centimeter 

WY ....................Water Year 



Upper Valley Aquifer Subbasin WY 2022 Annual Report Page 1 

EXECUTIVE SUMMARY 

The Salinas Valley Basin Groundwater Sustainability Agency (SVBGSA) is required to submit 

an annual report for the Upper Valley Aquifer Subbasin (Subbasin) to the California Department 

of Water Resources (DWR) by April 1 of each year following SVBGSAôs 2022 adoption and 

submittal of its Groundwater Sustainability Plan (GSP or Plan). This Annual Report covers data 

collected through Water Year (WY) 2022, from October 1, 2021, to September 30, 2022.  

As described in the GSP, DWR lists the Subbasin as a medium priority subbasin. The goal of the 

Upper Valley Subbasin GSP is to balance the needs of all water users in the Subbasin while 

complying with the Sustainable Groundwater Management Act (SGMA). 

In WY 2022, groundwater conditions remained similar to conditions in recent years, with slight 

changes in conditions related to specific sustainability indicators. WY 2022 is classified as a dry-

normal year.  

The groundwater data for WY 2022 are summarized below: 

¶ Groundwater extractions for reporting year 2022 (November 1, 2021, through October 

31, 2022) were approximately 125,900 acre-feet (AF).  

¶ Groundwater elevations decreased during this dry-normal water year, with a decline in 

elevations ranging from about 4 to 20 feet. Five Representative Monitoring Site (RMS) 

wells had groundwater elevations above their measurable objectives, 8 had elevations 

between their measurable objectives and minimum thresholds, and 2 had elevations 

below their minimum thresholds.  

¶ There were 2 groundwater quality constituents of concern (COCs) that exceeded their 

minimum thresholds in WY 2022, none of them due to GSA groundwater management 

actions.  

¶ No subsidence was detected in the Subbasin.  

¶ All shallow wells used to monitor interconnected surface water (ISW) show groundwater 

elevations between the minimum threshold and measurable objective.  

As a result, the Upper Valley Aquifer Subbasin had no undesirable results in WY 2022. 

The SVBGSA has taken numerous actions to implement the GSP. These include: 

¶ Upper Valley Subbasin Planning and Implementation: SVBGSA worked with the 

Upper Valley Aquifer Subbasin Planning Committee to finish the Upper Valley Subbasin 

GSP, submitted to DWR in January 2022. As the responsibilities of the subbasin planning 
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committees finished with GSP submittal, SVBGSA set up subbasin implementation 

committees to lead subbasin-specific GSP implementation activities. 

¶ GSA policies, operations, and engagement: SVBGSA continued to regularly engage 

interested parties through its Board of Directors and committees. It developed a 2-year 

and 5-year work plan and associated budget and continued to strengthen its relationship 

with partner agencies. SVBGSA conducted outreach to Underrepresented Communities. 

Finally, SVBGSA developed a well permit application review process to comply with 

Executive Order N-7-22. 

¶ Data and monitoring: SVBGSA undertook several efforts to further increase data 

collection and monitoring, including identifying existing wells that could potentially fill 

monitoring network data gaps, engaging in discussions to expand the groundwater 

extraction monitoring program, and continuing support of USGS development of a 

groundwater-surface water model. 

¶ Project implementation activities: SVBGSA developed a sustainability strategy for the 

Upper Valley Subbasin that outlines the GSP workstreams underway or planned to 

maintain sustainability, including the Upper Valley SMC Technical Advisory Committee 

and Multi-benefit Stream Channel Improvements. Management actions and projects are 

not needed at this time; however, MCWRA continued to convene MCWRAôs Drought 

Technical Advisory Committee (D-TAC). 
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 INTRODUCTION 

 Purpose 

The 2014 California Sustainable Groundwater Management Act (SGMA) requires that, 

following adoption of a Groundwater Sustainability Plan (GSP), Groundwater Sustainability 

Agencies (GSAs) annually report on the condition of the basin and show that the GSP is being 

implemented in a manner that will likely achieve the sustainability goal for the basin. This report 

fulfills that requirement for the Salinas Valley ï Upper Valley Aquifer Subbasin (Subbasin) for 

Water Year (WY) 2022.  

The sustainability goal of the Upper Valley Subbasin is to manage groundwater resources for 

long-term community, financial, and environmental benefits to the Subbasinôs residents and 

businesses. The goal of this GSP is to ensure long-term viable water supplies while maintaining 

the unique cultural, community, and business aspects of the Subbasin. It is the express goal of 

this GSP to balance the needs of all water users in the Subbasin. 

This is the second annual report for the Subbasin and includes monitoring data for WY 

2022, which is from October 1, 2021, to September 30, 2022. This Annual Report includes a 

description of basin conditions through text, hydrographs, groundwater elevation contour maps, 

calculated estimates of change in groundwater in storage, and maps of the distribution of 

groundwater extraction across the Subbasin. It compares WY 2022 data to Sustainability 

Management Criteria (SMC) as a measure of the Subbasinôs groundwater conditions with respect 

to the sustainability goal that must be reached by the end of 2042.  

 Upper Valley Aquifer Subbasin Groundwater Sustainability Plan 

In 2017, local Groundwater Sustainability Agency (GSA)-eligible entities formed the Salinas 

Valley Basin Groundwater Sustainability Agency (SVBGSA) to develop and implement the 

GSPs for the Salinas Valley. SVBGSA is a Joint Powers Authority with membership comprising 

the County of Monterey, Monterey County Water Resources Agency (MCWRA), City of 

Salinas, City of Soledad, City of Gonzales, City of King, Castroville Community Services 

District, and Monterey One Water.  

The SVBGSA developed the GSP for the Upper Valley Aquifer Subbasin, identified as 

California Department of Water Resources (DWR) subbasin 3-004.05. SVBGSA has exclusive 

jurisdiction of the Upper Valley Subbasin. DWR has designated the Upper Valley Subbasin as a 

medium priority basin.  

SVBGSA developed the GSP for the Upper Valley Subbasin in concert with the 5 other Salinas 

Valley Subbasin GSPs that fall partially or entirely under its jurisdiction: the 180/400-Foot 
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Aquifer Subbasin (DWR subbasin 3-004.01), the Eastside Aquifer Subbasin (DWR subbasin 

3-004.02), the Forebay Aquifer Subbasin (DWR subbasin 3-004.04), the Langley Area Subbasin 

(DWR subbasin 3-004.09), and the Monterey Subbasin (DWR subbasin 3-004.10). This Annual 

Report covers all the 237,670 acres of the Upper Valley Subbasin, as shown on Figure 1. 

 Annual Report Organization 

This Annual Report corresponds to the requirements of GSP Regulations §356.2. It first outlines 

the subbasin conditions, including several components of the Regulations: groundwater 

elevations, groundwater extractions, surface water use, total water use, and change in 

groundwater storage. The Annual Report then addresses GSP implementation by reporting on 

actions taken to implement the GSP and progress toward interim milestones. 
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Figure 1. Upper Valley Aquifer Subbasin
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 SUBBASIN SETTING 

The Upper Valley Aquifer Subbasin is located in southeastern Monterey County and in the 

southern portion of the Salinas Valley. The Salinas River runs through the Upper Valley 

Subbasin and the releases from San Antonio and Nacimiento Reservoirs drain into the Salinas 

River near the southwestern corner of the Subbasin. The only municipality in the Subbasin is 

King City. The Subbasin encompasses most of MCWRAôs Upper Valley Subarea, but it is 

almost double the total acreage of the Upper Valley Subarea. The geology of the Upper Valley 

Subbasin is characterized by alluvium, terrace deposits, and the Paso Robles Formation. The 

eastern boundary of the Subbasin is marked by the contact between the alluvium and Paso 

Robles Formation with the rocks of the Gabilan Rangeôs Pancho Rico and Monterey Formations 

(DWR, 2004; Jennings et al., 2010; Rosenberg, 2001). The western boundary of the Upper 

Valley Subbasin is the contact between the alluvium and the sedimentary rocks of the Monterey 

Formation in the Santa Lucia Range. The Subbasinôs northwestern boundary with the Forebay 

Aquifer Subbasin is south of the town of Greenfield and generally coincides with the narrowing 

of the Valley floor and shallowing of the base of the groundwater basin (DWR, 2004). The 

southern boundary with San Luis Obispo County and the Paso Robles Area Subbasin represents 

a jurisdictional divide between Monterey County and San Luis Obispo County. 

 Principal Aquifers and Aquitards 

The Upper Valley Subbasinôs principal aquifer is unconfined and is represented by alluvium and 

the Paso Robles Formation, where deposits west of the Salinas River are typically coarser 

grained than those to the east. These primary water-bearing units are laterally equivalent to those 

found in the 180/400-Foot and Forebay Aquifer Subbasins. The principal aquifer is also referred 

to as the Basin Fill Aquifer. 

 Natural Groundwater Recharge and Discharge 

Groundwater can discharge from the aquifers where surface water and groundwater are 

interconnected. There are potential locations of interconnected surface water (ISW) mainly along 

the Salinas River and partially along some of its tributaries. In these areas groundwater 

dependent ecosystems may depend on groundwater emerging from aquifers or on groundwater 

occurring near the ground surface and may discharge groundwater through evapotranspiration. 

Natural groundwater recharge occurs through deep percolation of surface water, excess applied 

irrigation water, and precipitation. 
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 Precipitation and Water Year Type 

Precipitation that falls within the Subbasin contributes to runoff and percolation components of 

the water budget. The precipitation gage at the Salinas Airport (National Oceanographic and 

Atmospheric Administration Station USW00023233) recorded 7.38 inches of rainfall in 

WY 2022. For comparison, the average rainfall from WY 1980 to WY 2022 at this gage is 11.87 

inches of precipitation. 

The SVBGSA adopted the methodology used by MCWRA for determining the Subbasinôs water 

year type. The MCWRA assigns a water year type of either dry, dry-normal, normal, wet-

normal, or wet based on an indexing of annual mean flows at the USGS stream gage on the 

Arroyo Seco near Soledad (USGS Gage 11152000) (MCWRA, 2005). Using the MCWRA 

method, WY 2022 was a dry-normal year. 
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 2022 DATA AND SUBBASIN CONDITIONS 

This section details the Subbasin conditions and WY 2022 data. Where WY 2022 data are not 

available, it includes the most recent data available. SVBGSA stores monitoring data in a data 

management system. Monitoring data are included in this Annual Report and are submitted to 

DWR.  

 Water Supply and Use 

Within the Subbasin, water is used for agricultural, urban, industrial use, and wetlands and native 

vegetation. Most of the water in the Subbasin is used for agriculture. Only a relatively small 

amount of water is used by wetlands and native vegetation. 

The water supply in the Upper Valley Subbasin is a combination of groundwater, surface water, 

and some recycled water. Groundwater is the main water source in the Subbasin. Some growers 

also report surface water use to the State Water Resources Control Board (SWRCB). Recycled 

water is used in the San Ardo Oil Field, where Chevron U.S.A. Inc. operates a reverse osmosis 

plant that treats a portion of the produced water generated during oil production. 

 Groundwater Extraction 

Urban and agricultural groundwater extractions are compiled using MCWRAôs Groundwater 

Extraction Management System (GEMS), which collects data from groundwater wells with an 

internal discharge pipe diameter greater than 3 inches within Zones 2, 2A, and 2B. However, 

these zones only cover half of the total acreage of the Subbasin as shown on Figure 3. SVBGSA 

will work with MCWRA to fill this data gap during GSP implementation. 

Table 1 presents groundwater extractions by water use sector, including the method of 

measurement and accuracy of measurement in the Upper Valley Subbasin. Urban use data from 

MCWRA aggregates municipal wells, small public water systems, and industrial wells. 

Agricultural use accounted for 98% of groundwater extraction in 2022; urban and industrial use 

accounted for 2%. Note that agricultural pumping is reported by MCWRA for the period 

November 1 through October 31, whereas urban pumping is reported on a calendar year basis. 

No groundwater was extracted for managed wetlands or managed recharge. Groundwater use by 

natural vegetation is assumed to be small and was not estimated for this report. The total reported 

groundwater extraction in reporting year 2022 was 125,900 acre-feet per year (AF/yr.) in the 

Subbasin. Because the pumping total is for the Upper Valley Subbasin and not the MCWRA 

Upper Valley Subarea, the total differs from what MCWRA publishes in their annual 

Groundwater Extraction Summary Reports. Figure 2 illustrates the general location and volume 

of groundwater extractions in the Subbasin. 
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Table 1. 2022 Groundwater Extraction by Water Use Sector (in AF/yr.) 

Water Use Sector Groundwater Extraction  Method of Measurement Accuracy of Measurement 

Urban  
(including industrial) 
 
 
 
 
Agricultural 

2,800 
 
 
 
 
 

123,100 

MCWRAôs Groundwater 
Reporting Program allows 3 
different reporting methods: 
water flowmeter, electrical 
meter, or hour meter. For 
2022, 84% of extractions 
were calculated using a 
flowmeter, 16% electrical 
meter and <1%-hour meter. 

MCWRA ordinances 3717 
and 3718 require annual 
flowmeter calibration, and 
that flowmeters be accurate 
to within +/- 5%. The same 
ordinance requires annual 
pump efficiency tests. 
SVBGSA assumes an 
electrical meter accuracy of 
+/- 5%. 

Managed Wetlands 0 N/A N/A 

Managed Recharge 0 N/A N/A 

Natural Vegetation  0 
De minimis and not 

estimated. 
Unknown 

Total 125,900   
Note: Agricultural pumping is reported on a MCWRA reporting year basis whereas urban is reported in calendar-year basis. N/A = Not 

Applicable.   
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Figure 2. General Location and Volume of Groundwater Extractions
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