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EXECUTIVE SUMMARY 

The Santa Cruz Mid-County Groundwater Agency (MGA) is required to submit an annual report 

for the Santa Cruz Mid-County Basin (Basin) to the California Department of Water Resources 

(DWR) by April 1 of each year following the MGAôs 2019 adoption of its Groundwater 

Sustainability Plan (GSP or Plan). This second annual report covers Water Year 2020. 

As described in the GSP, DWR lists the Basin as a high priority basin in critical overdraft. The 

high priority designation indicates that water users in the Basin have high dependence on 

groundwater. The Basin is listed in critical overdraft principally because active seawater 

intrusion impacts its productive aquifers as a result of historical over-pumping. 

Although Water Year 2020 was classified as a dry year, there were encouraging increases in 

five-year moving average groundwater elevations along the coast that are used as a proxy for 

seawater intrusion sustainable management criteria. Increased groundwater elevations at the 

coast are attributable to 1) average groundwater extraction over the most recent seven years 

being 2,100 acre-feet per year less than prior years, and 2) redistribution of pumping away from 

the coast being successful in contributing to increased groundwater elevations. There are still 

options for pumping redistribution by Soquel Creek Water District (SqCWD) once a future 

supply well is drilled at Cunnison Lane. 

Despite improving groundwater conditions at the coast, undesirable results for seawater intrusion 

continue to occur based on sustainable management criteria for coastal groundwater elevations. 

This means the Basin remains in a state of critical overdraft, but the MGA has until 2040 to 

continue to increase groundwater elevations until there are no more undesirable results.  

Chloride concentrations at two monitoring wells (SC-A2RB and SC-A5B) were consistently 

above measurable objectives for seawater intrusion. This indicates that there is inland movement 

of seawater intrusion that may lead to undesirable results and therefore trigger early management 

action. The recommended action is a change in current operations by reducing pumping at 

SqCWDôs Seascape well and possibly also their San Andreas well, the nearest municipal wells to 

these two monitoring wells. 

Net groundwater pumping remains greater than sustainable yields in two of three aquifer groups: 

Aromas Red Sands and Purisima F aquifer group and Purisima DEF, BC, A, and AA aquifer 

group. Projects included in the GSP to reduce net groundwater pumping in order to achieve 

sustainability are expected to reduce net extraction of groundwater once they are implemented. 

Work to plan and implement these projects continued in 2020. The projects include Pure Water 

Soquel, Aquifer Storage and Recovery (ASR), Water Transfers / In-Lieu Groundwater Recharge, 

and Distributed Storm Water Managed Aquifer Recharge. 
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1 INTRODUCTION 

1.1 Purpose of Annual Report 

This annual report is a requirement of Water Code §10733.6 and pertains to the Sustainable 

Groundwater Management Act (SGMA). As the groundwater sustainability agency for the Santa 

Cruz Mid-County Basin (Basin), the Santa Cruz Mid-County Groundwater Agency (MGA)  is 

required to submit an annual report to the California Department of Water Resources (DWR) by 

April 1 of each year following the adoption of its Groundwater Sustainability Plan (GSP or 

Plan). The MGA Board of Directors unanimously adopted the final GSP after a public hearing on 

November 21, 2019. The GSP was submitted online to DWR on January 30, 2020 and posted for 

public comment by DWR on February 19, 2020. DWR is currently reviewing the GSP and will 

complete its technical assessment by January 31, 2022. 

The purpose of annual reports is to demonstrate to DWR during GSP implementation that 

progress is being made towards meeting interim milestones that are defined in the GSP and that 

lead to achieving groundwater sustainability. The content requirements of the annual report are 

outlined in §356.2 of the GSP Regulations.  

This second annual report covers Water Year 2020 and includes a description of basin conditions 

through text, hydrographs, contour maps, estimation of change in groundwater in storage, and 

distribution of groundwater extraction across the Basin. A comparison of Water Year 2020 data 

against sustainability management criteria is provided as a measure of the Basinôs progress 

towards the sustainability goal that must be reached by the end of Water Year 2039.  

1.2 Santa Cruz Mid-County Groundwater Sustainability Agency 

The MGA was created in March 2016 under a Joint Exercise of Powers Agreement. The MGA is 

governed by an 11-member board of directors consisting of representatives from each member 

agency and private well representatives within the boundaries of the MGA. The MGA board is 

composed of: 

¶ Two representatives from the Central Water District appointed by the Central Water 

District Board of Directors. 

¶ Two representatives from the City of Santa Cruz appointed by the City of Santa Cruz 

City Council. 

¶ Two representatives from the County of Santa Cruz appointed by the County of Santa 

Cruz Board of Supervisors. 
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¶ Two representatives from the Soquel Creek Water District appointed by the Soquel Creek 

Water District Board of Directors. 

¶ Three representatives of private well owners in the Basin appointed by majority vote of 

the eight public agency MGA directors. 

¶ In addition, an alternate representative for each member agency and for the private well 

owners are appointed to act in the absence of a representative at Board meetings. 

The MGAôs jurisdictional area coincides exactly with the Santa Cruz Mid-County Basin depicted 

on Figure 1. 

 

Figure 1. Santa Cruz Mid-County Basin Boundaries 

  



 

Page 4 

2 BASIN SETTING 

2.1 Basin Description 

The Santa Cruz Mid-County Basin is identified by DWR as Basin 3-001 in Bulletin 118 Interim 

Update 2016. The Basin extends from the Santa Cruz Mountains to the Pacific Ocean and from 

the edge of the City of Santa Cruz near Twin Lakes in the west to La Selva Beach in the east 

(Figure 1). The Basin includes portions of the City of Santa Cruz, the entire City of Capitola, and 

Santa Cruz County census designated places of Twin Lakes, Live Oak, Pleasure Point, Soquel, 

Seacliff, Aptos, and Rio Del Mar. The Basin also includes portions of Santa Cruz County 

unincorporated census designated places of Day Valley, Corralitos, Aptos Hills-Larkin Valley, 

and La Selva Beach (DWR, Bulletin 118 Interim Update 2016).  

The Basin boundary includes all areas where the stacked aquifer system of the Purisima 

Formation, Aromas Red Sands, and certain other Tertiary-age aquifer units underlying the 

Purisima Formation constitute the shared groundwater resource to be managed by the MGA. The 

Basin is defined by both geologic and jurisdictional boundaries. Basin boundaries to the west are 

primarily geologic. Basin boundaries to the east, adjacent to the Pajaro Valley Subbasin managed 

by Pajaro Valley Water Management Agency are primarily jurisdictional.  

As described in the GSP, DWR lists the Basin as a high priority basin in critical overdraft. The 

high priority designation indicates that water supply in the Basin has high dependence on 

groundwater. The Basin is listed in critical overdraft principally because active seawater 

intrusion impacts its productive aquifers as a result of historical over-pumping of the aquifers. 

2.2 Precipitation and Water Year Type 

Precipitation at the Santa Cruz Cooperative climate station in Water Year 2020 was 13.3 inches. 

This is 40% of the long-term average annual precipitation at this station of 29.8 inches per year.  

Figure 2 charts annual rainfall at the Santa Cruz Cooperative climate station and water year type 

from Water Year 1984 to Water Year 2020. The annual average rainfall of 28.9 inches displayed 

on  Figure 2 is the average since Water Year 1984, which is lower than the long-term average of 

29.8 inches that starts in Water Year 1942. 
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 Figure 2. Annual Precipitation and Cumulative Change in Precipitation at Santa Cruz Cooperative Climate Station with Water Year Type
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The water year type in the Santa Cruz area is based on a classification used by the City of Santa 

Cruz Water Department (SCWD). The classification is based on total annual runoff in the San 

Lorenzo River, the SCWDôs most important water source, measured at the Big Trees gage in 

Henry Cowell Redwoods State Park. Under this classification system, Water Year 2020 (October 

1, 2019 through September 30, 2020) is designated as a dry year. This follows a wet year in 

Water Year 2019, a dry year in Water Year 2018, and a wet year in Water Year 2017. Note that 

because the water year type is based on runoff, the amount of rainfall in the preceding years 

influences water year type classification. For example, there was more rainfall in 2014 than in 

2020, but 2014 is classified as critically dry while 2020 is classified as dry. This is because 

2014ôs preceding three years were average or dryer rainfall years that resulted in less runoff in 

2014.     
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3 BASIN CONDITIONS 

3.1 Groundwater Elevations 

Contour maps representing spring and fall groundwater elevations for Water Year 2020 in each 

principal aquifer are included on  

Figure 3 through Figure 12. Spring groundwater elevations represent seasonal high conditions 

while fall groundwater elevations represent seasonal low conditions.  

The contour maps intend to represent seasonal average conditions in the aquifer units. 

Sustainability with respect to seawater intrusion is evaluated based on average groundwater 

elevations. Therefore, data used for the contour maps are based on the following: 

1. Average transducer groundwater elevations calculated over March (spring) or September 

(fall) from monitoring wells, where available. 

2. Manual monthly measurements from monitoring wells where transducer data are not 

available, which are less accurate but are the best available representation of seasonal 

average conditions in the aquifers. 

3. Groundwater elevations from monitoring wells adjacent to production wells. Using 

average groundwater elevations calculated from transducer data that include levels 

recorded when the adjacent production well is pumping is the best representation of 

conditions in the aquifer over this time period. 

4. Static groundwater elevations from production wells without adjacent monitoring wells. 

Pumping groundwater elevations from production wells are not representative of 

groundwater elevations in the aquifers due to pumping inefficiencies. Therefore, static 

groundwater elevations are preferable over pumping elevations, but are less accurate than 

average groundwater elevations from adjacent monitoring wells. Static elevations are 

therefore the best available representation of seasonal average aquifer conditions for 

these locations without adjacent monitoring wells. 

The contour maps include groundwater elevation proxies of minimum thresholds (green text) for 

representative monitoring points (RMP) for seawater intrusion. Representative monitoring points 

with groundwater elevation proxies for seawater intrusion are included only in the principal 

aquifer unit where nearby municipal pumping takes place. This is because municipal pumping 

wells are assumed to be the deepest wells in the coastal areas. Groundwater elevation proxies are 

displayed for reference only as they cannot be directly compared to contours representing 

seasonal conditions to evaluate exceedances of minimum thresholds and undesirable results.   
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For that purpose, groundwater elevation proxies are compared to five-year moving averages at 

the seawater intrusion RMPs as described in Section 4.3. 

Hydrographs for RMPs and other monitoring network wells used to evaluate the Basin are 

updated through Water Year 2020 and are provided in Appendix A. The hydrographs indicate 

the water year type and extend back historically the full period of record for each well. For 

RMPs, the minimum threshold and measurable objectives are included on the hydrographs 

(Figures A-1 through A-40). 

Hydrographs in Appendix A are grouped based on the sustainability indicator for which 

groundwater elevations are used as sustainable management criteria as follows: 

¶ Figures A-1 through A-17: Chronic Lowering of Groundwater Levels 

¶ Figures A-18 through A-34: Seawater Intrusion Groundwater Elevation Proxies 

¶ Figures A-35 through A-40: Depletion of Interconnected Surface Water Groundwater 

Elevation Proxies 

¶ Figures A-41 through A-169: Wells in Monitoring Network not used as RMPs for 

Groundwater Elevations 

3.1.1 Aromas Red Sands 

Contour maps for the Aromas Red Sands are shown on  

Figure 3 and Figure 4 for spring and fall, respectively. Groundwater generally flows from inland 

areas towards the coast with effects from pumping on contours at Central Water Districtôs 

(CWDôs) Rob Roy wellfield (CWD #10 and #12) and Soquel Creek Water Districtôs (SqCWDôs) 

Bonita and San Andreas production wells. Flow from inland includes flow from a portion of the 

Pajaro Valley Subbasin inland of SqCWDôs service area. Groundwater elevations in the Aromas 

Red Sands are above sea level but less than 10 feet near the coast. 

At the SC-A3A RMP for seawater intrusion, 2020 groundwater elevations are above the seawater 

intrusion minimum threshold (Appendix Figure A-18). Slight declines in elevations occurred at 

CWD #4 (Appendix Figure A-54) and CWD #10 (Appendix Figure A-52) in Central Water 

Districtôs (CWDôs) Rob Roy wellfield, but CWD #12 was stable over the past year (Appendix 

Figure A-53). Soquel Creek Water Districtôs (SqCWDôs) production wells (Country Club, 

Bonita, San Andreas, and Seascape) have stable groundwater elevations.  
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Figure 3. Aromas Red Sands Groundwater Elevations, Spring 2020
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Figure 4. Aromas Red Sands Groundwater Elevations, Fall 2020
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3.1.2 Purisima F and DEF Units 

Contour maps for the Purisima F and DEF units are shown on Figure 5 and Figure 6 for spring 

and fall, respectively. The contour maps shows cones of depression around the SqCWDôs Bonita 

and San Andreas wells that are screened in both the Purisima F and Aromas Red Sands aquifer, 

around the SqCWDôs Aptos Jr. High well and CWDôs Rob Roy #12 (CWD #12) well in the 

Purisima F unit, and around SqCWDôs T. Hopkins well in the Purisima DEF unit. Even with 

these pumping depressions, groundwater flows towards the coast. There is also groundwater flow 

into the Basin from the Pajaro Valley Subbasin. With the exception of SC-8RD where there was 

a 2 foot increase in spring elevations, coastal groundwater elevations decreased slightly over the 

previous year. Even though there were declines, three of four coastal representative monitoring 

wells in the Purisima F and DEF units are above their respective seawater intrusion minimum 

thresholds. Monitoring well SC-A8A (is the only coastal monitoring well in these units that has 

not yet achieved its minimum threshold.  

The greatest change in groundwater elevations from Fall 2019 to Fall 2020 occurred in 

monitoring well SC-23B where there was a 21-foot drop in groundwater elevation. The decline is 

related to pumping at the Granite Way well which was put into production in May 2020. The 

cone of depression around SqCWDôs T. Hopkins well increased in the fall to include the Granite 

Way well, as shown on Figure 6. 

3.1.3 Purisima BC Unit 

Contour maps for the Purisima BC unit are shown on Figure 7 and  Figure 8 for spring and fall, 

respectively. Both these contour maps show a prominent cone of depression formed by 

SqCWDôs Ledyard and Madeline production wells. Typically, the cone of depression is more 

developed in the fall when demand is greater, however in Fall 2020, contours on  Figure 8 reflect 

a smaller depression than Spring 2020 (Figure 7). The Spring 2020 cone of depression around 

the Ledyard and Madeline production wells is larger than it was the previous spring (Figure 7) 

because of greater pumping at Madeline and Ledyard in Spring 2020 compared to the previous 

spring and the summer/fall of 2020. Lower spring elevations caused groundwater to flow inland 

towards the cone of depression instead of towards the coast as it usually does in the spring. There 

was also increased pumping at the Estates well compared to the previous year. Increased 

pumping from production wells screened in the Purisima BC unit, resulted in groundwater 

elevation declines of up to 6 feet since July 2019 in coastal monitoring wells, SC-8RB 

(Appendix Figure A-24) and SC-9RC (Appendix Figure A-23). Groundwater elevations in both 

wells remain below their respective seawater intrusion minimum thresholds.
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Figure 5. Purisima F and DEF Groundwater Elevations, Spring 2020 
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Figure 6. Purisima F and DEF Groundwater Elevations, Fall 2020
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Figure 7. Purisima BC Groundwater Elevations, Spring 2020
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 Figure 8. Purisima BC Groundwater Elevations, Fall 2020
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3.1.4 Purisima A and AA Unit 

Contour maps for the Purisima A and AA units are shown on Figure 9 and Figure 10 for spring 

and fall, respectively. Groundwater generally flows from inland towards the coast with localized 

depressions due to pumping at SqCWD and SCWD production wells. Cones of depression are 

more defined in the fall, particularly at SqCWDôs Main Street and Estates production wells. 

Depressed groundwater elevations also occur at an inland location around the SC-10RA 

monitoring well where non-municipal pumping occurs.  

Groundwater elevations at coastal wells SC-3A and SC-5A in the Purisima A unit are well above 

seawater intrusion minimum thresholds in the spring, but below in the fall. At Moran Lake, 

Soquel Point, Pleasure Point, and SC-1A RMPs in the Purisima A unit, groundwater elevations 

are higher than seawater intrusion minimum thresholds in both the spring and fall as pumping at 

the SCWDôs Beltz wellfield has been lower over the past couple of years than in preceding years 

partially because of alternative well operations while ASR pilot testing takes place.  

Groundwater elevations at SCWDôs Cory Street (M) monitoring well ranged from 35.5 ft amsl to 

14 ft amsl in response to pumping from Beltz #12 during the period from June through 

September 2020. The high elevation at Cory Street (M) of 59.1 ft amsl in Spring 2019 decreased 

to a more typical seasonal high elevation of 35.5 ft amsl in March 2020, due to there not being 

any injection at Beltz #12 in Water Year 2020. Groundwater elevations along the western portion 

of the contoured area around the Coffee Lane and 30th Ave monitoring wells remain stable.  
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Figure 9. Purisima A and AA Groundwater Elevations, Spring 2020 
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Figure 10. Purisima A and AA Groundwater Elevations, Fall 2020
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3.1.5 Tu Unit 

Contour maps for the Tu unit are included on Figure 11 (Spring 2020) and Figure 12 (Fall 2020). 

Overall, groundwater flow is from inland to the coast with localized spring and fall cone of 

depressions around the Main Street production well, and around the Beltz #12 well in the fall. 

Higher than normal groundwater elevations in WY2019 were the result of 1) SCWDôs Aquifer 

Storage and Recovery pilot testing, and 2) limited extraction occurring in the Beltz wellfield 

during ASR pilot testing. Since there was no injection related to ASR pilot testing and SCWD 

resumed pumping operations at the Beltz wellfield in Water Year 2020, the higher than normal 

groundwater elevations around Beltz #12 dissipated over the year. The result was a gradual drop 

in groundwater elevations at Beltz #12 from 67.4 ft amsl in Spring 2019 to 28.7 ft amsl in Spring 

2020, and then a more severe drop to -11.6 ft amsl in Fall 2020 in response to pumping at Beltz 

#12 starting in June. The Fall 2020 elevations at Beltz #12 are more similar to elevations prior to 

ASR pilot testing. Declines in elevations associated with the dissipation of the injection mound 

are also observed in other wells, such as Thurber Lane Deep monitoring well, and the OôNeill 

Ranch and Main Street production wells. By Fall 2020, a cone of depression at Beltz #12 had 

returned and the depression around the Main Street production well deepened by approximately 

21 feet because it was pumped more than the previous year. The OôNeill Ranch well did not 

produce water for supply purposes in 2020; it was only pumped minimally for ammonia testing 

purposes in June. 

The coastal RMP at SC-13A had a 6.7 ft groundwater elevation decrease between Spring 2019 

and Spring 2020 that is also likely a result of injection mound dissipation around the injection 

site at Beltz #12 and the resumption of Beltz #12 pumping. Groundwater elevations at the well 

remained above its minimum threshold in Spring 2020, however, by the fall, groundwater 

elevations fell five feet and below its minimum threshold. 
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Figure 11.Tu Groundwater Elevations, Spring 2020 
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Figure 12.Tu Groundwater Elevations, Fall 2020
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3.2 Groundwater Extraction 

The volume of Santa Cruz Mid-County Basin groundwater extracted in Water Year 2020 is 

included in Table 1. The table summarizes groundwater extractions by water use sector and 

identifies the method of measurement, and accuracy of measurements. Appendix 2-B of the GSP 

describes the methodology for estimates. Figure 13 shows the general location and volume of 

groundwater extractions by use type. To meet requirements for annual reports in the SGMA 

regulations, Figure 13 only includes extractions and does not account for injection at Beltz #8 

during SCWDôs Aquifer Storage and Recovery testing in Water Year 2020.  

Overall, about 400 acre-feet more groundwater was extracted in Water Year 2020 compared to 

Water Year 2019. The Purisima DEF, BC, A, and AA units account for 43% of groundwater 

pumped, the Aromas Red Sands and Purisima F unit yield 40%, and the Tu unit provides 16% of 

groundwater pumped (Table 1). Unmetered domestic and institutional pumping are fairly 

constant from year to year due to assumed water use factor for these indoor uses being constant 

from year to year. Estimates of pumping to meet landscape and agricultural irrigation demand 

are variable each year because it is based on climate data. 

Table 1. Water Year 2020 Groundwater Extracted in the Santa Cruz Mid-County Basin 

Water Use Sector 

Aquifer Group 

Total 
(acre-feet) 

Percentage Aromas Red 
Sands and 
Purisima F 

Purisima DEF, 
BC, A and AA 

Tu 

Private Domestic 1 53 366 176 594 11% 

Agricultural 2 208 175 24 407 8% 

Institutional 3 199 112 7 318 6% 

Municipal 4 1,635 1,601 634 3,870 75% 

Total 2,094 2,254 840 5,188   

Percentage 40% 43% 16%     

1 Estimated based on annual water use factor (WUF) per connection determined from metered Small Water Systems and applied to each 

residence outside of municipal water service areas (less accurate). WUF for WY2020 was 0.25 acre-feet per connection.. 
2 Estimated based on irrigation demand determined using the GFLOW model, crop acreage, and crop coefficient (less accurate). 
3 Estimated based on historical water usage for facility use including an estimate of turf irrigation based on irrigation demand determined using 

the GFLOW model, irrigation acreage, and turfôs crop coefficient (less accurate) 
4 Direct measurement by meters (most accurate) 
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Figure 13. General Location of Water Year 2020 Groundwater Extracted in the Santa Cruz Mid-County Basin
































































