
   

 

DRAFT TECHNICAL MEMORANDUM 

DATE: April 2, 2021 PROJECT #: 9090.0701 

TO:  Ad Hoc Sustainable Groundwater Planning Advisory Committee (GSU22 Committee) 

CC: Brian Lockwood, P.G., C.Hg. and Casey Meusel, Pajaro Valley Water Management 
Agency 

FROM: Patrick Wickham, Georgina King P.G., C.Hg., and Cameron Tana, P.E. 

PROJECT: Basin Management Plan: Groundwater Sustainability Update 2022 (GSU22) 

SUBJECT: Development of Sustainable Management Criteria for Chronic Lowering of Groundwater 
Level  

SUMMARY OF CHRONIC LOWERING OF GROUNDWATER LEVEL SUSTAINABLE 
MANAGEMENT CRITERIA 

The following paragraphs summarize sustainable management criteria (SMC) for chronic 
lowering of groundwater levels (GWL) in the Pajaro Valley Subbasin (Pajaro Valley Basin or 
Basin). The development process and rationale for each of the SMC components is described 
further below.  

Statement of Significant and Unreasonable Conditions 

The proposed Basin statement of significant and unreasonable conditions for chronic lowering of 
groundwater levels is:  

Significant and unreasonable chronic lowering of groundwater levels occurs when 
groundwater levels decline such that a significant number of domestic, agricultural, or 
municipal wells, experience a long-term reduction in groundwater supply. 

Minimum Thresholds 

The Minimum Threshold (MT) for GWL is the average of the 2 lowest annual minimum 
groundwater elevations from water year (WY) 2000-2020. 
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Undesirable Results 

An Undesirable Result for GWL occurs when either of the below occurs: 

1. More than 10% (2 of 18) of Representative Monitoring Point (RMP) wells experience a 
drop in groundwater elevations below MT during 4 out of 5 consecutive years, or 

2. More than 20% (4 of 18) of RMP wells experience a drop in groundwater elevations 
below MT during 3 out of 5 consecutive years, or 

3. More than 30% (6 of 18) of RMP wells experience a drop in groundwater elevations 
below MT during 2 out of 5 consecutive years. 

Measurable Objectives 

The Measurable Objective (MO) for GWL is the average of 2016-2020 spring (March-May) 
groundwater measurements, plus the projected rise in average spring elevations between 2015-
2018 and 2035-2040 as simulated by the Pajaro Valley Hydrologic Model (PVHM) in 
simulations of the Basin Management Plan (BMP) Update. 

INTRODUCTION 

The Pajaro Valley Water Management Agency (PV Water) Groundwater Sustainability Plan 
(GSP) Alternative was submitted on December 31, 2016 and approved by the California 
Department of Water Resources (DWR). DWR’s assessment of the Alternative included a 
recommendation that PV Water delineate sustainable management criteria (SMC) for chronic 
lowering of groundwater levels (GWL) in its first 5-year update to the Alternative as follows: 

• Recommended Action 5: DWR recommends that the Agency define specific, quantitative 
criteria for groundwater levels that can be used to objectively determine compliance of 
the Plan with the objectives of SGMA on an ongoing basis. Specific recommended 
actions related to individual undesirable results are provided below: 

Groundwater Levels: Provide groundwater-level criteria, equivalent to the 
sustainable management criteria in the GSP Regulations, that represent the planned 
improvements in groundwater conditions to avoid undesirable results within the 
timelines outlined in the BMP Update. 

In response to DWR’s recommendation, PV Water will define GWL SMC for inclusion in the 
BMP: Groundwater Sustainability Update 2022 (GSU22). The GSU22 will be submitted as the 
five-year update to DWR by January 1, 2022. A previous technical memorandum (memo), 
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presented to the GSU22 Committee, outlines the proposed GWL SMC development approach 
(M&A, 2020).  

This memo builds on the October 30, 2020 memo titled “Approach to Chronic Lowering of 
Groundwater Level Sustainable Management Criteria,” and describes GWL SMC development. 
The memo includes maps and charts showing the location of the proposed monitoring network, 
the proposed RMP network, proposed MT, proposed MO, and a description of Significant and 
Unreasonable Conditions used to inform development of MT and Undesirable Results. The 
organization of the memo generally reflects the order of SMC development process, mirroring 
DWR’s draft SMC Best Management Practices document (DWR, 2017 link). 

Groundwater level SMC are set independently of other sustainability indicator SMC and focus 
on preserving groundwater elevations that protect well water supply. The DWR’s Best 
Management Practices for SMC recommends that groundwater dependent ecosystems (GDEs) be 
considered in GWL SMC development, therefore GDE evaluation is summarized here and 
further detailed in Appendix E.  

SIGNIFICANT AND UNREASONABLE GROUNDWATER LEVEL CONDITIONS 

As stated in DWR’s Recommended Action 5, GWL SMC are quantitative criteria. The GWL 
SMC should be based on a qualitative statement of significant and unreasonable conditions 
describing groundwater conditions unacceptable to Basin groundwater users. As defined in the 
draft DWR SMC Best Management Practices (DWR, 2017), chronic lowering of groundwater 
levels constitutes a significant and unreasonable condition when an unreasonable depletion of 
supply continues over the planning and implementation horizon. 

The proposed Basin statement of significant and unreasonable conditions (based on input from 
the committee) for chronic lowering of groundwater levels is:  

Significant and unreasonable chronic lowering of groundwater levels occurs when 
groundwater levels decline such that a significant number of domestic, agricultural, or 
municipal wells experience a long-term reduction in groundwater supply. 

The full rationale behind this statement is described in the “SMC Approach Memo” (M&A, 
2020) and incorporates feedback from the GSU22 Committee. The GSU22 Committee also 
indicated that significant and unreasonable conditions for chronic lowering of groundwater levels 
are not occurring in the Basin. Given this understanding, SMC are developed based on historical 
groundwater levels, but are also compared to depths at which wells are screened across the Basin 
to avoid declines that would result in dewatering or reduced yield from water supply wells.  

https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/Groundwater-Management/Sustainable-Groundwater-Management/Best-Management-Practices-and-Guidance-Documents/Files/BMP-6-Sustainable-Management-Criteria-DRAFT_ay_19.pdf.
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MONITORING NETWORK AND REPRESENTATIVE MONITORING POINTS 

The GWL SMC must be defined at representative monitoring points (RMPs) that are a subset of 
the chronic lowering of groundwater level (GWL) monitoring network. As described in the SMC 
approach memo (M&A, 2020), the GWL monitoring network should encompass all wells within 
the Basin with long-term and reliable historical groundwater elevation data and known 
construction information that can be publicly disclosed. A map of the proposed monitoring 
network is presented on Figure 1. Hydrographs for all wells in the GWL monitoring network are 
included in Appendix A. The network consists of all wells within the Basin where the following 
criteria apply: 

• Groundwater elevation data are routinely collected,  

• There is available well screen information,  

• The well is screened partially or entirely in the Aromas Red Sands formation (Aromas 
aquifer), which is the principal aquifer of the Basin as defined by PV Water’s GSP 
Alternative, and 

• PV Water has permission from the well owner to make well information public. Some 
well owners have requested that this document not identify their ownership so generic 
names are used for these wells. 
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Figure 1. Proposed Chronic Lowering of Groundwater Level Monitoring Network
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While all available groundwater elevation information is collected and used to evaluate 
groundwater conditions, a subset of the full monitoring network is selected to serve as designated 
RMP where SMC are set. RMP are wells that characterize GWL conditions in an area. Selection 
of wells as RMPs for GWL SMC is based on the following characteristics: 

a. Long-term reliable record and consistent sampling access, 

b. Represents the Basin both spatially and vertically, 

c. Representative of nearby wells screened in the same aquifer, and  

d. Preferably a dedicated monitoring well located a sufficient distance from pumping 
wells to minimize influences from pumping cycles. 

Selection of the proposed RMP network began with all monitoring wells owned by PV Water, 
where groundwater level data are collected on a monthly or semi-annual basis. Wells that are not 
screened in the Aromas aquifer are excluded. The depth at which potential RMPs are screened 
was based on the Pajaro Valley Hydrologic Model (PVHM) layering of the Aromas aquifer, 
which was derived from existing well log information. PV4MD was also included as an RMP to 
fill a spatial data gap. Despite the PVHM layering designating PV4MD as screened in Alluvium 
overlying the Aromas, analysis of its well log and groundwater elevations indicate it is screened 
in the Aromas. 

To resolve spatial data gaps, select wells monitored by Basin water purveyors, Soquel Creek 
Water District, Monterey County, and Santa Cruz County were considered for RMPs. Selected 
wells are screened in the Aromas aquifer according to PVHM layering. Soquel Creek Water 
District’s monitoring well SC-A9A is also included as an RMP despite being screened in the 
Purisima Formation; SC-A9A groundwater elevations have been consistent with groundwater 
levels from the SC-A9B in the overlying Lower Aromas. SC-A9B cannot currently be monitored 
so SC-A9A will be used as RMP for the area until Soquel Creek Water District can restore 
monitoring at SC-A9B. 

Hydrographs at qualifying locations were created and analyzed for data availability and quality. 
Wells with longer and more thorough records were prioritized over wells with short records and 
inconsistent measurements. Analysis of hydrographs in combination with well screen depths and 
spatial distribution resulted in additional exclusions of wells that lacked consistently measured 
historical data and/or provided redundant spatial distribution. The final proposed RMP network 
is presented on Figure 2 and in Table 1. Some well owners giving permission to use their wells 
as RMPs have requested that “Well Use” not be shared in this document.
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Figure 2. Proposed Chronic Lowering of Groundwater Level Representative Monitoring Points 
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Table 1. Proposed Chronic Lowering of Groundwater Level Representative Monitoring Points  

 
MW = monitoring well; AMSL = above mean sea level; BGS = below ground surface 

Well Name Well Use 
Monitoring 
Frequency 

Reference 
Point Elevation 

(feet AMSL) 
Screen Depth, 

(feet BGS) 

Thickness of 
Aquifer(s) 
Screened 

AWDAimee MW Monthly 208 320-340 
20 ft. in 
Aromas 

HudsonD MW Monthly 23 225-270,350-370 
450-470,550-557 

45 ft. in 
Aromas, 60 ft 
in Purisima 

HudsonS MW Monthly 23 90-100, 120-140 30 ft. in 
Aromas 

PV1M Nested MW Monthly 71.7 132.4-171.6, 
193.6-230 

76 ft. in 
Aromas 

PV20MD Nested MW Monthly 38.7 520-560, 660-700 80 ft. in 
Aromas 

PV20SM Nested MW Monthly 38.7 210-230, 270-290 
320-340 

60 ft. in 
Aromas 

PV3D Nested MW Monthly 6.9 384-404, 464-486 
567-606 

81 ft. in 
Aromas 

PV3S Nested MW Monthly 6.9 140-150, 160-170 20 ft. in 
Aromas 

PV6MD Nested MW Monthly 9.4 526-556, 607.6-
663.2 

86 ft. in 
Aromas 

PV6SM Nested MW Monthly 9.5 260-280 20 ft. in 
Aromas 

PV8S Nested MW Monthly 118.1 136.1-145.2 
188.2-198.4 

19 ft. in 
Aromas 

SC-A4C Nested MW Bi-Annually 185.9 290-310, 390-410 40 ft in 
Aromas 

Well 2 Confidential Monthly 63.4 213-413 200 ft. in 
Aromas 

Well 3 Confidential Monthly 32.4 190-230 40 ft. in 
Aromas 

Well 5 Confidential Monthly 268.8 306-380 74 ft in 
Aromas 

Well 9 Confidential Monthly 137.9 435-535 100 ft in 
Aromas 

SC-A9A MW Monthly 399.9 670-710 40 ft in 
Purisima 

PV4MD Nested MW Monthly 23.4 130-160 30 ft in 
Aromas 
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Representative Monitoring Point Justification 

For the RMP network to be truly representative of Basin groundwater elevations, trends in 
groundwater elevation at RMP network wells must reflect trends in groundwater elevation seen 
in nearby non-RMP wells. A basic but effective method to determine whether a RMP is 
representative is to plot groundwater elevations at RMP wells and nearby non-RMP wells on the 
same hydrograph. Figure 3 and Figure 4 provide examples of these RMP justification graphs. 
The critical element of these graphs is whether responses to seasonal and climactic variation are 
similar between the RMP well and nearby wells. Differences in baseline elevation are less 
critical and typically reflect differences in reference point elevation (RPE) elevation or screening 
interval. Overall, groundwater elevations in RMP network wells are representative of trends 
observed in nearby non-RMP wells. The full compendium of these graphs is presented in 
Appendix B. 
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Figure 3. RMP Justification Graph, AWD_Aimee
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Figure 4. RMP Justification Graph, PV3D
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WELL DEPTH ANALYSIS 

The primary objective of the well depth analysis was to develop a data driven understanding of 
the elevation of the bottom of well screens (BOS) and top of well screens (TOS). The analysis 
focuses on wells screened in the Aromas aquifer, since it is the principal aquifer defined by PV 
Water’s GSP Alternative for sustainable management.  

Figure 5 presents a conceptual well schematic illustrating BOS, TOS, and reference point 
elevation (RPE). The 3 colored lines with associated numbers 1-3 represent three potential 
groundwater elevation scenarios relative to a well’s screen(s):  

• Scenario 1: (green dashed line) groundwater elevation is above TOS, allowing the well 
to function at full capacity.  

• Scenario 2: (yellow dashed line), groundwater elevation has fallen substantially below 
TOS, potentially resulting in reduced pump efficiency, cascading water, and entrained 
air.  

• Scenario 3: (red dashed line) groundwater elevations have fallen below BOS, resulting in 
an unproductive well.  

The following analysis examines TOS, BOS, and groundwater elevations in RMP wells to 
identify groundwater elevations that prevent scenarios 2 and 3. Detailed development and 
sources for this well depth analysis are described further in Appendix C. 
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Figure 5. Well Screen Diagram
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Figure 6 identifies wells screened in the Aromas aquifer categorized by either agricultural or 
domestic use. The addition of agricultural wells adds spatial distribution to the dataset; 
agricultural wells generally cluster near the low-lying valley floor, and domestic wells are 
located in the more upland areas. While domestic wells are typically the shallowest wells in the 
Basin, in some areas agricultural wells are shallower or are the only wells available. Due to the 
Basin’s largely agricultural production, GWL SMC should protect both domestic and agricultural 
groundwater use. Therefore, all well types were used for well depth analysis and subsequent 
GWL SMC development. In areas where both agricultural and domestic wells occur, the 
shallowest of the 2 types was used for SMC development. 

The majority of Aromas aquifer well TOS depths occur between 100-400 feet BGS, with well 
screens in the deepest agricultural wells starting at 700 ft BGS (Table 2). Deeper wells are 
screened in other formations below the Aromas aquifer, such as the Purisima, but these are not 
principal aquifers. Depth to the TOS and groundwater elevation data suggest that most Aromas 
wells in the Basin are screened below groundwater levels. This fact focuses the approach of MT 
development on using TOS data to protect groundwater usage, since keeping groundwater 
elevations above screens helps prevent the occurrence of dewatered screens as illustrated in 
scenario 2 on Figure 5. To identify nearby wells associated with potential RMP wells, wells 
within a 1-mile buffer zone surrounding RMP were examined. This adequately covers the Basin, 
as shown on Figure 8 below. These buffer zones were used in development of subsequent MTs 
for each RMP as described below.  

Table 2. Wells Screened in Aromas Aquifer by Use Type, Depth to Top of Screen 

Well Type Number of 
Wells 

10th Percentile 
TOS Depth 

50th 
Percentile 
TOS Depth 

75th 
Percentile 
TOS Depth 

90th 
Percentile 
TOS Depth 

Domestic 770 368 200 139 90 

Agricultural 382 380 220 148 111 

*10% of wells are deeper than the 10th percentile. 90% of wells are deeper than the 90th percentile,. 
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Figure 6. Wells Screened in Aromas Aquifer by Use Type
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Figure 7. Distribution of Depth to Top of Screen Elevation by Well Type
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Figure 8. Identification of Aromas Aquifer Wells within 1 Mile of Representative Monitoring Points
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MINIMUM THRESHOLDS 

The GSU22 Committee has indicated that significant and unreasonable lowered groundwater 
level conditions have not historically occurred in the Basin, and that recent groundwater levels 
have supported adequate groundwater supply. Therefore, the proposed MT is as follows: 

Proposed MT: The average of the 2 lowest annual minimums from 2000-2020. 

As many wells in the Basin experienced between 5 to 10 feet of groundwater level recovery from 
the late 1980s to the 2000s, this MT ensures elevations do not drop below recent minimums, 
while accounting for some level of measurement error. The average of the 2 lowest annual 
minimums is used to avoid relying on a single year for setting MT. 

The MT should be evaluated so that they prevent adverse effects in water supply wells, such as 
cascading water leading to entrained air, reduced pump efficiency, and dewatering (scenario 2 on 
Figure 5). As stated in Section §354.28(c)(1) of the GSP Regulations:  

The minimum threshold for chronic lowering of groundwater levels shall be the 
groundwater elevation indicating a depletion of supply at a given location that may lead 
to undesirable results. 

Considering this requirement and the Committee’s statement of Significant and Unreasonable 
Conditions, the MT should keep groundwater above levels that may indicate depletion of supply 
at agricultural, domestic, and municipal wells.  

Utilizing the WCR database, RMP network, and associated RMP buffer zones, well TOS 
statistics are calculated for each RMP buffer zone and plotted on RMP groundwater 
hydrographs. Figure 10 through Figure 14 display groundwater elevations, buffer zone well 
screening statistics, and MT for select RMP wells. A full compendium of these hydrographs for 
each RMP well is provided in Appendix D. The information presented on the hydrographs are 
described in the following bullets.  

• MT: The average of the two lowest annual minimums from 2000-2020 as described 
above 

• 90th Percentile Domestic Well TOS (90th Dom TOS): A statistic calculated from 
domestic well screen top elevations within the adjoining RMP buffer zone, as 
described above. This value reflects a point where the tops of 90% of the domestic 
well screens within the RMP buffer zone are at lower elevations.  
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• 90th Percentile Agricultural Well TOS (90th Ag TOS): A statistic calculated from 
well screen top elevations within the adjoining RMP buffer zone, as described above. 
This value reflects a point where the tops of 90% of the agricultural well screens 
within the RMP buffer zone are at lower elevations.  

• Measurable Objective (MO): The average of 2016-2020 spring groundwater 
measurements plus the projected rise in average spring elevations between 2015-2018 
and 2035-2040 as simulated by the PVHM in simulations of the BMP Update. MO 
development is described further below. 

The shallower of the 90th Percentile domestic TOS and the 90th Percentile agricultural TOS is 
shown on hydrographs and utilized for analysis.  

Ideally, proposed MT should be above the TOS statistics in the majority of RMPs. Figure 15 and 
Figure 16 display MT at RMP wells alongside the locations and interpolated TOS of domestic 
and agricultural wells, respectively. In addition to demonstrating how MT is above domestic and 
agricultural TOS immediately surrounding the well, these figures illustrate how the MT compare 
to TOS elevations outside of the immediate 1-mile buffer zone. In most RMP wells (15 of 18), 
the MT is above the conservative 90th percentile TOS statistic. All of the wells where MT is 
lower than the TOS statistic are in areas with higher elevations and steep terrain, where 
groundwater elevations vary significantly within the 1-mile buffer zone (Figure 14). In these 
areas, shallow domestic wells, relatively steep groundwater gradients, and uncertainty in ground 
surface elevations may lead to a more conservative TOS statistic.  

The average of the lowest 2 groundwater level measurements post-2000 is protective of current 
agricultural, domestic, and municipal groundwater use throughout the Basin as evidenced by 
comparison to well screening statistics and historical groundwater elevations, and is therefore 
appropriate to be used for the GWL SMC MT.  
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Figure 9. Measured Groundwater Levels, Minimum Threshold, Measurable Objective and Top of Screen  
90% Percentile for HudsonD Representative Monitoring Point
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Figure 10. Chronic Lowering of Groundwater Levels Minimum Threshold, Measurable Objective, and Top of Screen  
90% Percentile for Well PV8S 
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Figure 11. Chronic Lowering of Groundwater Levels Minimum Threshold, Measurable Objective, and Top of Screen  
90% Percentile for AWD_Aimee Well
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Figure 12. Interpolated Domestic Well Top of Screen Elevation and Minimum Thresholds
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Figure 13. Interpolated Agricultural Well Top of Screen Elevation and Minimum Thresholds
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UNDESIRABLE RESULTS 

Undesirable results occur when conditions related to the sustainability indicator become 
significant and unreasonable due to a combination of MT exceedances at RMPs. The definition 
of Undesirable Results should include specific conditions that prevent the occurrence of 
Significant and Unreasonable conditions yet be flexible enough to account for typical climatic 
variations.  

Provided below is a proposed statement of Undesirable Results that covers 3 potential 
conditions. These conditions account for (1) long-term declines occurring in specific portions of 
the Basin, (2) intermediate-term declines occurring over a more substantial portion of the Basin, 
and (3) shorter-term declines occurring over a large portion of the Basin. The first condition 
accounts for local declines affecting one area for an extended period, while the second and third 
conditions account for regional declines affecting wider areas or across the entire Basin over 
shorter periods. 

An Undesirable Result occurs when: 

1. More than 10% (2 of 18) of RMP wells experience a drop in groundwater elevations 
below MT during 4 out of 5 consecutive years, or 

2. More than 20% (4 of 18) of RMP wells experience a drop in groundwater elevations 
below MT during 3 out of 5 consecutive years, or 

3. More than 30% (6 of 18) of RMP wells experience a drop in groundwater elevations 
below MT during 2 out of 5 consecutive years. 

MEASURABLE OBJECTIVES AND INTERIM MILESTONES 

Measurable objectives (MO) are quantitative goals set at RMP that reflect the Groundwater 
Sustainability Agency’s desired groundwater conditions. The MO groundwater elevations are not 
enforceable but must be achievable. The proposed approach for establishing MOs and interim 
milestones is based on historical groundwater elevations coupled with BMP Update simulations 
with the updated PVHM developed by the U.S. Geological Survey. The BMP Update, accepted 
as an Alternative GSP by DWR, includes projects and management actions to eliminate critical 
overdraft and achieve sustainability in the Basin. The PVHM simulations of the BMP Update 
provide estimates of projected improvement in groundwater levels that are appropriate to use as 
MO. 
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To provide an achievable goal for groundwater elevations, the process to develop a proposed 
MO starts with establishing a baseline for each RMP based on average spring groundwater 
elevations measured that RMP well between 2016-2020. The baseline provides an estimate of 
recent seasonal highs, allowing comparison with MT based on seasonal lows and illustrating 
operational flexibility between seasons. To incorporate projected changes associated with BMP 
implementation and projected climate change including sea level rise, the difference (increase or 
rise) in average spring groundwater elevations between 2015-2018 and 2035-2040 elevations as 
simulated by the PVHM is added to the baseline average spring measurements to develop the 
MO for each RMP. Figure 14 illustrates this process using PV8S as an example. The simulated 
rise in groundwater elevations as predicted by the model (black bar below) is added to the 
historical average spring measurement from 2015-2018. In this way, the measurable objective 
reflects rising groundwater elevations associated with the BMP Update, while avoiding relying 
on the model to predict specific groundwater elevations.  
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Figure 14. Simulated Rise in Groundwater Level Used in Measurable Objective Development, PV8S
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Figure 15. Measurable Objective Development, PV8S
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Therefore, the proposed MO is as follows: 

Proposed MO: The average of 2016-2020 spring (March-May) groundwater 
measurements plus the projected rise in average spring elevations between 2015-2018 
and 2035-2040 as simulated by the PVHM in simulations of the BMP Update. 

MO analysis also compared proposed MO groundwater levels to well TOS statistics, as 
presented in Appendix D. Figure 10 through Figure 14 include MO on select hydrographs for 
this purpose. The difference between recent seasonal highs and the MO illustrates how the model 
predicts groundwater elevations will rise given BMP Update implementation. Setting an MO 
with the goal of increasing seasonal highs will increase the operational flexibility, prevent 
seasonal lows from falling below MTs, and reduce the likelihood of undesirable results 
occurring. 

INTERIM MILESTONES 

Interim milestones are quantifiable objectives set at RMP that are used to evaluate progress 
towards sustainability over time until 2040, specifically in 2025, 2030, and 2035 (Table 3). 
Interim milestone development follows the same process as MO development using PVHM 
simulations of the BMP Update to provide estimates of progress as it is implemented. Proposed 
interim milestone groundwater level incorporating increases simulated by the PVHM for the 
BMP Update over the following time frames are: 

• 2025 Interim Milestone: The average of 2016-2020 spring groundwater elevations plus 
simulated average recovery in spring groundwater elevations between 2015-2018 and 
2020-2025. 

• 2030 Interim Milestone: The average of 2016-2020 spring groundwater elevations plus 
simulated average recovery in spring groundwater elevations between 2015-2018 and 
2025-2030. 

• 2035 Interim Milestone: The average of 2016-2020 spring groundwater elevations plus 
simulated average recovery in spring groundwater elevations between 2015-2018 and 
2030-2035. 
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Table 3. Proposed MT, MO, and Interim Milestones, feet MSL 

Well Name MT 2025 Interim 
Milestone 

2030 Interim 
Milestone 

2035 Interim 
Milestone MO 

AWDAimee -2.2 19.4 19.8 22.1 24.6 

HudsonD -13.7 10.0 10.1 11.4 12.8 

HudsonS 1.1 11.5 11.7 13.3 14.6 

PV1M -0.7 4.1 4.3 4.9 5.3 

PV20MD -12.1 6.1 6.3 7.1 8.7 

PV20SM -7.1 6.2 6.6 7.8 8.7 

PV3D -19.1 4.0 4.2 4.8 5.3 

PV3S -8.8 3.5 3.7 4.2 4.4 

PV6MD -21.4 3.5 3.8 4.4 5.3 

PV6SM -22.4 3.1 3.6 4.2 5.1 

PV8S -1.3 6.4 6.7 7.4 7.8 

SC_A4C 3.3 5.5 5.6 6.2 6.8 

Well 2 -9.1 9.0 7.9 8.3 8.8 

Well 3 -21.8 -4.1 -3.9 -3.4 -1.7 

Well 58 58.8 86.4 86.6 87.8 88.9 

Well 9 -12.4 1.8 1.9 2.9 3.9 

SC_A9A 7.5 9.3 9.5 10.3 11.0 

PV4MD -2.8 5.3 5.6 6.5 7.1 

MW = monitoring well; AMSL = above mean sea level; BGS = below ground surface 
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DATA GAPS 

Noticeable data gaps exist in the GWL SMC monitoring network, as shown on Figure 17. These 
are primarily a result of confidentiality limitations and do not necessarily reflect internal data 
gaps. Areas with prominent data gaps include south of Watsonville, east of Watsonville, and in 
the Las Lomas/Aromas Hills. Also shown on Figure 17 are existing water purveyors, private 
wells with groundwater level information, and small water systems operating within data gap 
areas. If wells from these existing networks are added as RMP, or if new monitoring wells are 
drilled, these RMP data gaps may be resolved in the future.  

Figure 18 through Figure 20 display groundwater elevations, TOS statistics, and select potential 
MT calculated using private confidential wells located in data gap areas. As PV Water does not 
have permission to use these wells as part of the GWL monitoring or RMP network, the potential 
MTs are shown for illustrative purposes only; they help inform what resulting SMC may look 
like when a monitoring well is drilled or permission is received to use an existing well in that 
area as an RMP. 
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Figure 16. Data Gap Areas, Water Purveyors, Small Water Systems, and Confidential Private Wells 
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Figure 17. Data Gap Area Groundwater Elevations and Top of Screen Statistic, East of Watsonville 
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Figure 18. Data Gap Area Groundwater Elevations and Top of Screen Statistic, Las Lomas Hills 
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Figure 19. Data Gap Area Groundwater Elevations and Top of Screen Statistic, South of Watsonville
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GROUNDWATER DEPENDENT ECOSYSTEMS (GDES) 

DWR’s Best Management Practices for Sustainable Management Criteria suggests considering 
groundwater dependent ecosystems (GDEs) when developing GWL SMC by answering the 
question: “What are the potential impacts of changing groundwater levels on GDEs?” By setting 
minimum thresholds to maintain groundwater levels above observed minimums from 2000-2020 
and setting measurable objectives based on groundwater level increases achieved with the Basin 
Management Plan Update projects, the GWL SMC should ensure groundwater levels in the 
Aromas aquifer, the principal aquifer of the Basin, do not decline such that existing GDEs are 
adversely impacted. 

In accepting PV Water’s GSP-Alternative, DWR provided Recommended Action 3 related to 
GDEs: 

• Recommended Action 3: Staff recommend that the Agency provide an identification of 
groundwater dependent ecosystems in the Subbasin 

cbec eco engineering prepared a technical memorandum entitled Identification of Groundwater 
Dependent Ecoystems (GDEs) Basin Management Plan: Groundwater Sustainability Update 
2022 (GSU22) dated January 6, 2021 and presented to the GSU22 Committee on January 8, 2021 
that meets this recommended action by identifying and mapping potential GDEs. Consistent with 
SGMA and the GSP regulations, DWR did not recommend developing SMCs specifically for 
GDEs. Therefore, the evaluation below is consistent with DWR’s Best Management Practices in 
assessing the potential impacts of GWL SMC on GDEs. 

Several GWL RMPs are in areas of potential GDEs and can be used to evaluate how 
groundwater levels in the Aromas aquifer with GWL SMC may affect potential GDEs. These 
GWL RMPs include the following RMPs near potential GDEs as shown on Figure 21: 

• Watsonville Sloughs Area: PV6SM, Well 3, and PV20SM; 

• Along the Pajaro River: PV6SM, and PV20SM; 

• Elkhorn Slough and Carneros Creek Corridor: HudsonS; 

• Moss Landing Area: PV4MD. 

The below (Figure 20; Figure 21) and figures in Appendix E show the relationship of historical 
observed groundwater levels to the SMC and a depth below ground surface of 30 feet, which is 
used as a conservative estimate of potential maximum rooting depths (TNC, 2018) to identify 
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potential GDEs in the Basin (cbec, 2021). The figures show that at most RMPs, a minimum 
threshold based on minimum groundwater levels since 2000 will ensure that groundwater levels 
will be maintained such that seasonal variation will continue to support GDEs that may exist in 
the Basin. The only exceptions are at PV20SM and Well 3; hydrographs of these wells indicate 
that seasonal highs have risen to 30 feet below ground surface recently and groundwater levels 
may not have been high enough to support GDEs historically. In addition, the GWL measurable 
objectives are based on estimated increases in groundwater levels by 2040 due to implementation 
of the Basin Management Plan Update. The GWL measurable objectives represent higher levels 
that may better support potential GDEs in the Basin, including at PV20SM and WW03. 

Potential GDEs in the Basin are likely supported by groundwater in the Alluvium overlying the 
Aromas aquifer. The GWL SMC and RMPs are for the Aromas aquifer only, as the GSP-
Alternative considers the effect of groundwater levels in the Basin’s principal aquifer on GDEs. 
However, monitoring wells are identified in the Alluvium for the monitoring network for 
ongoing evaluation of the relationship of groundwater levels between the Aromas aquifer and the 
Alluvium and how that may affect potential GDEs. The following Alluvium wells shown on 
Figure 21 are added to the GWL monitoring network for this purpose: 

• Watsonville Sloughs Area: Well 12, and PV20S; 

• Along the Pajaro River: Well 12, PV20S, and PV14; 

• Moss Landing Area: PV4S 

Appendix E also includes hydrographs for these Alluvium wells compared to depth of 30 feet 
below ground surface to support ongoing evaluation of groundwater level effects on GDEs. The 
monitoring plan for GSU22 will describe how monitoring of these wells will help evaluate the 
effect of Aromas groundwater levels on Alluvium groundwater levels that may support GDEs. 
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Figure 20. Potential Groundwater Dependent Ecosystems and Groundwater Dependent Ecosystems Monitoring Network
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Figure 21. Groundwater Dependent Ecosystems Minimum Thresholds and Measurable Objectives, PV6SM
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Figure 22. Groundwater Dependent Ecosystems Minimum Thresholds and Measurable Objectives, PV20SM
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