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7 MONITORING NETWORKS 
This chapter describes the monitoring networks that will be used to monitor groundwater 
conditions and assess the sustainable management criteria (SMCs) for the Salinas Valley 
Groundwater Basin ISP. This description of the monitoring network has been prepared in 
accordance with the SGMA emergency regulations §354.32 to include monitoring objectives, 
monitoring protocols, and data reporting requirements. 

7.1 Introduction 

7.1.1 Monitoring Objectives 

SGMA requires monitoring networks be developed to promote the collection of data of sufficient 
quality, frequency, and distribution to characterize groundwater and related surface water 
conditions in the Basin and to evaluate changing conditions that occur as the Plan(s) are 
implemented. The monitoring network is intended to:  

• Monitor changes in groundwater conditions relative to measurable objectives and 
minimum thresholds, and thereby demonstrate progress toward achieving measurable 
objectives.  

• Monitor impacts to the beneficial uses or users of groundwater.  

• Quantify annual changes in water budget components. 

The measurable objectives and minimum thresholds monitored by the networks are described in 
Chapter 8: Sustainable Management Criteria. 

7.1.2 Approach to Monitoring Networks 

Monitoring networks are developed for each of the six sustainability indicators that are relevant 
to the ISP area: 

• Chronic lowering of groundwater levels 

• Reduction in groundwater storage 

• Seawater intrusion 

• Degraded water quality 

• Land subsidence 

• Depletion of interconnected surface water 
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The regulations allow the SVBGSA to use existing monitoring sites for the monitoring network; 
therefore, the monitoring networks presented in this chapter are primarily based on existing 
monitoring sites. The monitoring networks are limited to data points and locations that are 
publicly available and not confidential.  

For some sustainability indicators it is necessary to expand the existing monitoring systems. Data 
gaps are identified for each monitoring system; filling these data gaps and developing more 
extensive and complete monitoring systems will improve the SVBGSA’s ability to demonstrate 
sustainability and refine the existing conceptual and numerical hydrogeologic models.  

The monitoring networks proposed in this ISP will be implemented through the GSPs developed 
for each of the six subbasins. The plans for new monitoring sites or monitoring programs are 
developed to a general level of detail in this ISP; additional details and specificity will be 
developed during preparation of the GSPs.   

7.1.3 Management Areas 

The regulations require that if management areas are established, the quantity and density of 
monitoring sites in those areas shall be sufficient to evaluate conditions of the basin setting and 
sustainable management criteria specific to that area. At this time, management areas have not 
been defined for the Salinas Valley Groundwater Basin. 

7.2 Groundwater Level Monitoring Network 

The sustainability indicator for Chronic Lowering of Groundwater Levels is evaluated by 
monitoring groundwater levels in designated monitoring wells. The regulations require a network 
of monitoring wells sufficient to demonstrate groundwater occurrence, flow directions, and 
hydraulic gradients between principal aquifers and surface water features.  

7.2.1 Relevance of CASGEM Program 

Five years prior to the SGMA legislation, in November 2009, the State amended the Water Code 
to mandate statewide groundwater elevation monitoring through collaboration between local 
agencies and DWR. In response, DWR created the California Statewide Groundwater Elevation 
Monitoring (CASGEM) program wherein local agencies upload available water elevation data 
and DWR maintains the database in a format that is readily and widely available to the public. 
The goal of the CASGEM program is to collect and store groundwater level data such that 
current and future groundwater management programs can draw upon the data to assess seasonal 
and long-term trends in local groundwater conditions.  

Therefore, the CASGEM program was specifically intended to serve the purpose that is now 
required of the groundwater level monitoring network under SGMA. Because a CASGEM 
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network has already been established for the Salinas Valley Basin, this ISP and the subsequent 
GSPs will base the network for monitoring chronic lowering of groundwater levels on the 
existing CASGEM network.  

In 2015, MCWRA prepared a CASGEM Monitoring Plan (MCWRA, 2015) that covers 
significant portions of the six subbasins of this ISP. MCWRA also voluntarily registered as the 
monitoring agency for CASGEM in the Salinas Valley. If one or more GSPs proposes an 
expansion of the CASGEM monitoring network, the additional CASGEM wells will be 
incorporated into the existing network and data reported to the DWR CASGEM program.  

7.2.2 Current CASGEM Network 

The current CASGEM monitoring network consists of 64 wells within the six subbasins of this 
ISP. As a voluntary program, MCWRA based the CASGEM network primarily on wells that 
were owned and monitored by MCWRA prior to initiation of the CASGEM program. The 
existing network is not uniformly distributed throughout the subbasins, but is denser in areas 
where MCWRA has historically monitored the northern portion of the Basin.  

Table 7-1 summarizes the distribution of CASGEM wells by subbasin and by well depth. The 
wells in the water level monitoring network are listed in Table 7-2 and shown on Figure 7-1. The 
distribution of wells in the existing network and the need for additional wells is discussed below 
in Section 7.2.4.  

Table 7-1. CASGEM Well Network Summary 

Basin/Subbasin Total 

Well Depth (feet below ground surface) 

0-200 201-400 401-600 601-800 801-1000 >1000 Voluntary1 
Salinas Valley Basin 64 10 23 8 7 2 3 11 

180/400-Foot Aquifer Subbasin 23 3 12 5 1 0 1 1 

Eastside Aquifer Subbasin 8 0 2 0 4 1 1 0 

Monterey Subbasin 15 1 1 1 2 1 1 8 

Langley Area Subbasin 3 0 2 1 0 0 0 0 

Forebay Aquifer Subbasin 11 4 4 1 0 0 0 2 

Upper Valley Aquifer Subbasin 4 2 2 0 0 0 0 0 
1Voluntary well locations are available, but total well depth is confidential 
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Table 7-2. Existing CASGEM Monitoring Well Network 

State Well 
Number 

CASGEM Well 
Number 

Local Well  
Designation Type of Well Well Use 

Total Well 
Depth 

Latitude 
(NAD 83) 

Longitude 
(NAD 83) 

Period of Record 
(years) 

180/400-Foot Aquifer Subbasin 
17S05E06C002M 364883N1214684W001 GZWA21202 CASGEM Observation 115 36.488323 -121.468395 12.7 
17S05E06C001M 364883N1214684W002 GZWB21201 CASGEM Observation 300 36.488323 -121.468404 13.0 
16S04E15D001M 365444N1215220W001 BRME10389 CASGEM Unknown 384 36.544406 -121.522009 4.4 
16S04E08H004M 365550N1215466W001 CHEA21208 CASGEM Observation 140 36.555022 -121.546557 13.0 
15S03E16M001M 366250N1216532W001 1359 Voluntary Irrigation Confidential 36.624978 -121.653213 3.4 
15S03E17M001M 366265N1216692W001 1480 CASGEM Irrigation 271 36.62654 -121.669184 3.4 
15S03E16F002M 366292N1216474W001 1862 CASGEM Irrigation 592 36.629202 -121.647449 3.4 
14S03E30G008M 366869N1216785W001 MKTC22650 CASGEM Observation 293 36.68688 -121.678517 14.7 
14S02E26H001M 366889N1217079W001 AMST22651 CASGEM Observation 339 36.688875 -121.707934 13.0 
14S02E27A001M 366933N1217294W001 MCFD22632 CASGEM Observation 293 36.693296 -121.729435 13.0 
14S03E18C002M 367207N1216805W001 BORB15010 CASGEM Observation 395 36.720735 -121.680531 14.7 
14S02E12Q001M 367221N1216965W001 1707 CASGEM Residential 619 36.722108 -121.696473 3.4 
14S02E08M002M 367275N1217803W001 239 CASGEM Irrigation 500 36.727523 -121.78025 3.4 
14S02E12B002M 367343N1216958W001 RODA14455 CASGEM Observation 265 36.734316 -121.69585 13.0 
14S02E12B003M 367343N1216959W001 RODB14456 CASGEM Observation 390 36.734282 -121.695864 15.0 
14S02E03F004M 367454N1217393W001 ESPA22636 CASGEM Observation 205 36.74539 -121.739313 14.7 
14S02E03F003M 367455N1217395W001 ESPB22635 CASGEM Observation 455 36.74548 -121.739492 14.7 
13S02E32A002M 367653N1217636W001 10161 CASGEM Irrigation 600 36.765339 -121.763589 3.4 
13S02E19Q003M 367808N1217847W001 75 CASGEM Irrigation 1562 36.780798 -121.784687 3.4 
13S02E21Q001M 367816N1217514W001 SELA22633 CASGEM Observation 157 36.781644 -121.751387 12.7 
13S02E21N001M 367847N1217618W001 2432 CASGEM Irrigation 550 36.784731 -121.761804 3.4 
16S04E08H003M 365550N1215465W001 CHEB21205 CASGEM Observation 295 36.555032 -121.546545 10.7 
14S03E18C001M 367207N1216806W001 BORA15009 CASGEM Observation 225 36.720721 -121.680556 13.0 

Eastside Aquifer Subbasin 
16S05E27G001M 365122N1214080W001 2519 CASGEM Irrigation 1122 36.512243 -121.407957 3.4 
16S05E28D001M 365167N1214328W001 871 CASGEM Irrigation 832 36.516669 -121.432772 3.4 
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State Well 
Number 

CASGEM Well 
Number 

Local Well  
Designation Type of Well Well Use 

Total Well 
Depth 

Latitude 
(NAD 83) 

Longitude 
(NAD 83) 

Period of Record 
(years) 

15S04E06R001M 366517N1215669W001 1726 CASGEM Irrigation 786 36.651722 -121.566933 3.4 
14S04E31Q002M 366661N1215694W001 806 CASGEM Irrigation 710 36.666105 -121.569391 3.4 
14S03E27B001M 366906N1216242W001 15126 CASGEM Irrigation 348 36.690611 -121.6242 3.4 
14S03E25C002M 366927N1215940W001 FALA22619 CASGEM Observation 370 36.692725 -121.594032 13.0 
14S03E25C001M 366928N1215941W001 FALB22618 CASGEM Observation 680 36.692754 -121.594058 13.0 
14S03E15H003M 367174N1216222W001 752 CASGEM Irrigation 784 36.717412 -121.622173 3.4 

Forebay Aquifer Subbasin 
18S06E35F001M 363259N1212863W001 THNB18502 CASGEM Observation 258 36.325857 -121.286318 12.7 
18S06E25F001M 363359N1212745W001 1495 Voluntary Irrigation Confidential 36.335895 -121.274486 3.4 
18S06E24M001M 363485N1212755W001 HUDB18467 CASGEM Observation 253 36.348507 -121.27555 14.0 
18S06E24M002M 363485N1212756W001 HUDA21067 CASGEM Observation 130 36.348475 -121.275639 14.0 
18S06E22B004M 363562N1213033W001 LosCochesA21314 CASGEM Observation 95 36.356206 -121.30326 15.0 
18S06E22B003M 363562N1213033W002 LosCochesB21066 CASGEM Observation 280 36.356178 -121.303292 15.0 
18S06E22B002M 363562N1213033W003 LosCochesC18449 CASGEM Observation 590 36.356198 -121.303324 15.0 
17S06E33R002M 364047N1213162W001 VidaShallow21210 CASGEM Observation 120 36.404723 -121.316163 15.0 
17S06E33R001M 364048N1213162W001 VidaDeep21209 CASGEM Observation 260 36.404756 -121.316169 15.0 
17S06E19D001M 364424N1213682W001 1485 Voluntary Irrigation Confidential 36.442444 -121.368184 3.4 
18S06E35F002M 363258N1212864W001 THNA21068 CASGEM Observation 120 36.325833 -121.286378 12.7 

Upper Valley Subbasin 
23S10E03H001M 359593N1208715W001 SArdoN19447 CASGEM Observation 142 35.95928 -120.871501 4.4 
20S08E14K001M 361903N1210713W001 1735 CASGEM Irrigation 236 36.190341 -121.071326 3.4 
19S08E19K003M 362614N1211432W001 1379 CASGEM Irrigation 212 36.261416 -121.143185 3.4 
23S10E14D001M 359362N1208661W001 SArdoS19450 CASGEM Observation 142 35.93624 -120.866068 14.0 

Langley Area Subbasin 
13S03E22F001M 367906N1216267W001 13950 CASGEM Residential 334 36.79057 -121.626689 3.4 
13S03E15P001M 367953N1216300W001 13572 CASGEM Residential 430 36.795257 -121.630019 3.4 
13S03E16J001M 368011N1216412W001 13625 CASGEM Residential 252 36.801055 -121.641165 3.4 

Monterey Subbasin 
 365608N1217494W001 Robley Deep (South) Voluntary Observation Confidential 36.5608 -121.74943 2.2 
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State Well 
Number 

CASGEM Well 
Number 

Local Well  
Designation Type of Well Well Use 

Total Well 
Depth 

Latitude 
(NAD 83) 

Longitude 
(NAD 83) 

Period of Record 
(years) 

 365608N1217494W002 Robley Shallow (North) Voluntary Observation Confidential 36.56081 -121.74942 2.2 
16S02E01M001M 365680N1217073W001 16797 CASGEM Residential 294 36.568031 -121.707315 2.7 
16S02E02G001M 365705N1217134W001 16820 CASGEM Residential 448 36.570536 -121.713413 3.0 

 365729N1217447W001 FO-05-Deep Voluntary Observation Confidential 36.5729 -121.74466 2.2 

 365729N1217447W002 FO-05-Shallow Voluntary Observation Confidential 36.57291 -121.74467 2.2 

 366363N1218018W001 MPWMD #FO-08-Shallow CASGEM Observation 790 36.636284 -121.801805 6.5 

 366466N1218079W001 MPWMD #FO-10-Shallow CASGEM Observation 650 36.646589 -121.807865 6.5 

 366466N1218079W002 MPWMD #FO-10-Deep CASGEM Observation 1420 36.646589 -121.807864 6.5 

 366474N1217847W001 FO-11-Deep Voluntary Observation Confidential 36.6474 -121.78473 2.5 

 366485N1218123W001 MW-BW-22-180 Voluntary Observation Confidential 36.6485 -121.8123 0.0 

 366521N1218236W001 CDM MW-1 Beach CASGEM Observation 140 36.652094 -121.823618 6.5 

 366521N1218236W002 Sentinel MW #1 Voluntary Observation Confidential 36.6521 -121.8236 0.0 

 366363N1218018W002 MPWMD #FO-08-Deep CASGEM Observation 950 36.636285 -121.801804 6.5 
  366474N1217847W002 FO-11-Shallow Voluntary Observation Confidential 36.64741 -121.784731 2.5 
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Figure 7-1. Existing CASGEM Groundwater Level Monitoring Wells 
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7.2.3 Groundwater Level Monitoring Protocols 

Chapter 4 of the MCWRA CASGEM plan includes a description of the monitoring procedures. 
The CASGEM groundwater level monitoring protocols established by MCWRA are adopted by 
this ISP for manual groundwater level monitoring. The monitoring protocols are included in 
Appendix 7-A. Groundwater elevation data are currently collected both by hand and using 
automated pressure transducers. The monitoring protocols established by MCWRA cover 
multiple monitoring methods for collection of data by hand and by automated pressure 
transducers. 

7.2.4 Groundwater Level Monitoring Network Data Gaps 

Based on the SGMA regulations, visual analysis of the existing monitoring network, and the 
BMPs published by DWR on monitoring networks (DWR, 2016a), professional judgment was 
used to evaluate whether there are data gaps in the current water level monitoring network.  

While there is no definitive requirement on monitoring well density, the BMP cites several 
studies (Heath, 1976; Sophocleous, 1983; Hopkins, 1984) that recommend 0.2 to 10 wells per 
100 square miles. The BMP notes that professional judgement should be used to design the 
monitoring network to account for high-pumping areas, proposed projects, and other basin-
specific factors.  

The Salinas Valley ISP area encompasses 824 square miles. Following the guidance in the BMP, 
the groundwater monitoring well network should consist of 2 to 82 monitoring wells. However, 
the groundwater monitoring well network must be adequate for each individual subbasin, not 
simply in the entire basin. Therefore, a simple numerical assessment of the number of monitoring 
wells in the entire valley is ineffective for assessing data gaps. Visual inspection of the 
geographic distribution of the well network clearly indicates that certain subbasins need 
additional wells to adequately characterize the groundwater conditions. A higher density of 
monitoring wells may also be recommended in areas of subsidence, groundwater withdrawal, 
and seawater intrusion.  

The BMPs state that groundwater level data should be collected from each principal aquifer in 
the basin. As described in Chapter 4, there is only a single principal aquifer in most the Salinas 
Valley basin. The aquifers are sub-divided into productive depth intervals only in the  
180/400-Foot Aquifer Subbasin, where there is a laterally-extensive aquitard. Well construction 
records available from MCWRA identify the aquifer in which each well is completed. If this 
information is not available, wells in the proposed monitoring network are assigned an aquifer 
based on their depth.  
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Figure 7-2 shows proposed locations for additions to the existing CASGEM groundwater level 
monitoring network. This figure shows the locations of existing groundwater elevation 
monitoring wells and the generalized locations of new proposed monitoring wells. The 
generalized locations for new wells were based on addressing the criteria listed in the monitoring 
BMP including: 

• Monitoring every principal aquifer 

• Providing adequate data to produce seasonal potentiometric maps 

• Provide adequate data to map groundwater depressions and recharge areas 

• Provide adequate data to estimate change in groundwater storage 

• Demonstrate conditions at Subbasin boundaries 

The data gap areas shown on Figure 7-2 will be refined in each subbasin’s GSP. Each GSP will 
include a plan to address these data gaps in the future by either identifying an existing well in 
each area that meets the criteria for a valid monitoring well, or drilling a new well in each area.  
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Figure 7-2. Proposed Locations for Additional Groundwater Level Monitoring Wells 
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7.3 Groundwater Storage Monitoring Network 

In accordance with the change in groundwater storage minimum thresholds, the sustainability 
indicator for Reduction of Groundwater in Storage is an amount of annual groundwater pumping. 
The total amount of groundwater withdrawn from the basin will be measured in a number of 
ways: 

• Municipal groundwater users and small water systems, defined as systems with at least 
15 connections or serving at least 25 people, are required to measure their groundwater 
usage and report it to the State of California. These data are available on the State’s 
Drinking Water Information Clearinghouse website. These data will be used to quantify 
municipal and small system pumping. 

• Agricultural pumping will be collected in one of two ways: 

o Most agricultural pumpers comply with the existing Monterey County Ordinance 
3717 that requires groundwater users to report total pumping rates annually to the 
MCWRA. Groundwater pumping wells with a discharge pipe less than 3 inches in 
diameter are exempt from this requirement. These lower production wells will be 
accounted for separately. SVBGSA will work with MCWRA to obtain these data 
through a coordinated reporting program such that wells owners can provide a 
single annual reporting to fulfill the requirements of the GSP and the existing 
County ordinance 3717.  

o For agricultural users that do not report their pumping annually, pumping will be 
estimated using Monterey County crop data and crop duty estimates, times a 
multiplier. The crop duty and multipliers are a data gap as described in Section 
7.1.1. 

• Domestic pumping, including pumping by small water systems that are not required to 
report their pumping data to the State, will be estimated by multiplying the estimated 
number of domestic users by a water use factor. The initial water use factor will be 
0.75 AFY/dwelling unit. The 0.75 AFY/ dwelling unit is consistent with the value used in 
the SVIHM model. This factor may be revised in the future if SVBGSA obtains 
information to justify a change. 

7.1.1 Groundwater Storage Monitoring Data Gaps 

Accurate assessment of the amount of pumping requires an accurate count of the number of 
municipal, agricultural, and domestic wells in the ISP area. During implementation of each GSP, 
the SVBGSA will finalize a database of existing and active groundwater production wells in 
each GSP subbasin. This database will draw from the existing MCWRA database, DWR’s 
OWSCR database, and the Monterey County Health Department database of small water 
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systems. As part of the assessment, the SVBGSA will verify well completion information and 
location, and whether the well is active, abandoned, or destroyed. 

A potential data gap is the accuracy and reliability of reported pumping rates. SVBGSA will 
work with MCWRA to evaluate methods currently in place to assure data reliability. Based on 
the results of that evaluation, the protocols for monitoring may be revised and a protocol for well 
meter calibration will be developed. In addition, crop data and crop duty multipliers for 
estimating unreported pumping must be developed in areas where agricultural groundwater 
pumping is not reported. These crop duty multipliers will be used to estimate groundwater 
pumping, based on crop type and acreage.  

7.1.2 Groundwater Storage Monitoring Protocols  

Groundwater storage monitoring will be accomplished through use of existing monitoring 
programs performed by other agencies. For municipal groundwater users and small water 
systems, SVBGSA will download data directly from the State’s Drinking Water Information 
Clearinghouse website. For agricultural groundwater users, SVBGSA will work with MCWRA 
to develop a protocol for sharing data that is currently reported under County Ordinance 3717. 
SVBGSA will consider the value of developing protocols for flowmeter calibration. 

7.2 Seawater Intrusion Monitoring Network 
The sustainability indicator for Seawater Intrusion is evaluated using the location of a chloride 
isocontour, based on chloride concentration measured at a network of monitoring wells. 
MCWRA currently develops biennial maps of the 500 mg/L chloride iscocontour. Maps of this 
chloride isocontour for the 180-foot aquifer and the 400-foot aquifer in 2017 are presented in 
Figures 5-7a and 5-7b, respectively. These maps are based in part on confidential information 
obtained from private wells. The seawater intrusion monitoring network will include only wells 
where the data can be made publicly available. Figure 7-3 shows the location of monitoring wells 
that have been recently used by MCWRA to monitor chloride concentrations on the coastal areas 
of the Salinas Valley Groundwater Basin. Data from these wells will be reviewed concurrently 
with the chloride isocontour maps to monitor seawater intrusion. More detail is provided in the 
GSPs for the 180/400 Foot Aquifer and Monterey subbasins.  
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Figure 7-3. Seawater Intrusion Monitoring Wells 
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7.3.1 Seawater Intrusion Monitoring Protocols 

Monitoring of seawater intrusion has been on-going since the MCWRA formed in 1947, and 
currently includes a network of 96 agricultural wells and 25 dedicated monitoring wells that are 
sampled twice annually: in June and August. The water samples are analyzed for general 
minerals; and the analytical results are used by MCWRA to analyze and report the following: 

• Maps and graphs of historical chloride and specific conductivity trends 

• Stiff diagrams and Piper diagrams 

• Plots of chloride concentration vs. Na/Cl molar ratio trends 

The protocols established by MCWRA for collecting groundwater quality data from monitoring 
wells and analyzing those data for seawater intrusion are adopted by this ISP. The groundwater 
quality data monitoring protocols are available in the Monterey County Quality Assurance 
Project Plan (QAPP) and included in Appendix 7-B. MCWRA also established chloride data 
contouring protocols to establish the isocontour map, provided in Appendix 7-C.  

7.3.2 Seawater Intrusion Monitoring Data Gaps 

Although the existing seawater intrusion monitoring system has successfully tracked the 
500 mg/L isocontour for the 180-Foot and the 400-Foot aquifers, the chloride isocontour maps 
do not provide monitoring data for the Deep aquifer. Therefore, developing a monitoring 
network for seawater intrusion in the Deep aquifer is considered a data gap. The proposed 
groundwater level monitoring wells in the 180/400-Foot Aquifer Subbasin and the Monterey 
Subbasins, shown on Figure 7-2, will be incorporated into the seawater intrusion monitoring 
plan. 

7.4 Water Quality Monitoring Network 

The sustainability indicator for Degraded Water Quality is evaluated by monitoring groundwater 
quality at a network of existing supply wells. The regulations require sufficient spatial and 
temporal data from each applicable principal aquifer to determine groundwater quality trends for 
water quality indicators to address known water quality issues. 

There are no known significant contaminant plumes in the ISP area, therefore the monitoring 
network is monitoring non-point source pollution and naturally occurring water quality impacts.  

Existing groundwater quality monitoring programs in the ISP area are described in Chapters 3 
and groundwater quality distribution and trends are described in Chapter 5. Constituents of 
concern were identified in Chapter 5 based on comparison to drinking water standards.  
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As described in Chapter 8, separate minimum thresholds are set for agricultural constituents of 
concern and public supply well constituents of concern. Therefore, although there is a single 
groundwater quality monitoring network, different wells in the network will be reviewed for 
different constituents. Constituents of concern for drinking water will be assessed at public water 
supply wells. Constituents of concern for crop health will be assessed at agricultural supply 
wells.  

The public water supply wells included in the monitoring network were identified by reviewing 
data from the State Water Resources Control Board (SWRCB) Division of Drinking Water. 
Wells were selected that had at least one of the constituents of concern reported from 2015 or 
more recently, and totaled 269 wells (GAMA, 2015). These wells are listed in Appendix 7-D and 
shown in Figure 7-4. In addition, water supply wells for small public water systems, as 
monitoring by Monterey County, as used to supplement the water quality monitoring network for 
public drinking water beneficial use.  

Small public water systems wells, regulated by Monterey County Department of Public Health, 
are also included in the water quality monitoring network. A total of 550 wells are currently in 
this network. The limitation of this dataset is that the well location coordinates and construction 
information are currently missing; this is a data gap. 

The agricultural supply wells included in the monitoring network are currently those that have 
been sampled through the Irrigated Lands Regulatory Program (ILRP), by the Central Coast 
Groundwater Coalition (CCGC). The CCGC has been conducting groundwater monitoring under 
the ILRP since 2013, sampling more than 1,200 domestic and irrigation supply wells on 
Coalition member ranches within the agricultural region (CCGC 2017). In 2017, Ag Order 3.0 
was issued and provides a “temporary three‐year order, in anticipation of a comprehensive order 
anticipated for adoption in 2020”. Under the new 2020 Order 4.0, a long-term groundwater 
quality monitoring program will be put in place. The SVBGSA will use the data developed under 
this monitoring program to determine if domestic supply wells have constituents of concern 
above drinking water limits. In addition, the data will be reviewed to assess if agricultural supply 
wells are impacted by constituents that are detrimental to crops and could impair the agricultural 
beneficial use. The SVBGSA will identify a select number of ILRP wells as representative sites 
after Ag Order 4.0 is issued; not all wells sampled under Ag Oder 4.0 will be included in the 
SGMA agricultural water quality monitoring network. The constituents of concern for crops are 
listed in Table 3-2 of the Water Quality Control Plan for the Central Coastal Basin (SWRCB 
2017). Figure 7-5 shows the locations of all wells in the current ILRP groundwater quality 
monitoring network that were sampled under the temporary orders. 
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Figure 7-4. Locations of Wells in the Groundwater Quality Monitoring Network for Public Water Supply Wells 
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Figure 7-5 Locations of Wells in the Groundwater Quality Monitoring Network for ILRP Wells 
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7.4.1 Groundwater Quality Monitoring Data Gaps 

There is adequate spatial coverage to assess impacts to beneficial uses and users. The primary 
data gap is that well construction information for many wells in the monitoring network is not 
known. This is part of plan implementation phase, as described in Chapter 10.  

7.4.2 Groundwater Quality Monitoring Protocols 

Water quality samples are currently being collected according to SWRCB and ILRP 
requirements. Drinking water supply well water quality data from public systems are collected, 
analyzed, and reported in accordance with protocols that are reviewed and approved by the 
California State Water Board, Division of Drinking Water, in accordance with the state and 
federal Safe Drinking Water Acts. Monitoring protocols may vary by agency.  

ILRP data are currently collected under Central Coast RWQCB Ag Order 3.0. ILRP samples are 
collected under the Tier 1, Tier 2, or Tier 3 monitoring and reporting programs. Copies of these 
monitoring and reporting programs are included in Appendix 7-E, and incorporated herein as 
monitoring protocols. These protocols will continue to be followed during ISP and GSPs 
implementation for the groundwater quality monitoring.  

7.5 Land Subsidence Monitoring Network 

The risk of land subsidence results from lowered groundwater levels, specifically when 
groundwater levels decrease to levels below the lowest historical water levels. When water levels 
fluctuate only within the range of historical conditions, the alluvial layers are not subject to 
effective stress greater than historical conditions and therefore are not at risk of subsidence.   

Given that land subsidence is directly related to water levels, the ISP monitoring network for 
land subsidence will be the same monitoring network as that for chronic lowering of water levels 
as described in Section 7.2. The SMCs for land subsidence are described in Section 8.6. As 
described therein, the land subsidence SMCs may be based on a subset of the wells in the 
network. 

7.6 Interconnected Surface Water Monitoring Network 

As described in Section 5.5, surface water is interconnected with the groundwater basin in the 
southern portions of the basin within the Upper Valley and Forebay subbasins. Based on the 
description in Section 5.5, the ISP monitoring network for interconnected surface water will be 
established in the portions of the subbasins where the Salinas River is interconnected with 
groundwater.  
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The rate of depletion of interconnected surface waters is estimated using the SVIHM. However, 
accurate assessment of stream depletion relies on accurate assessment of shallow groundwater 
levels adjacent to interconnected surface water bodies. Shallow monitoring well data will be 
collected and compared to simulated estimates of surface water depletion to characterize the 
spatial and temporal exchanges between surface water and groundwater.  

Sufficient shallow wells must be available adjacent to surface water bodies to verify groundwater 
model estimates of stream depletion. There are currently no adequate shallow wells adjacent to 
interconnected surface water bodies for verifying SVIHM results. This is further addressed in the 
data gap section, below. 

Furthermore, SVIHM estimates of surface water depletion will be verified using differential 
stream gauging. The verification network will consist of the following gauging stations, locations 
shown on Figure 7-6.  

• Four permanent USGS gauging stations, including three locations on the Salinas River 
and one on the Arroyo Seco, where river flow rates are recorded daily. These data are 
publicly available through the USGS website. These data often cover many decades, 
including data from the late 1940s for some Salinas River gauges.  

• Five temporary gauging locations that can be measured periodically to provide 
supplementary gauging data from locations between the permanent gauging stations. 

Stream depletion rates (cubic feet per second per mile) will be calculated for each segment 
between gages by dividing the difference in measured flow at the gages (∆Q) by the river 
mileage between the gages.  
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Figure 7-6. Stream Gaging Stations 
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7.6.1 Interconnected Surface Water Monitoring Data Gaps 

Data gaps have been identified based on the regulations and BMPs published by DWR on 
monitoring networks (DWR, 2016a).  

The regulations require that the monitoring network characterize the following:   

• Flow conditions including surface water discharge, surface water head, and baseflow 
contribution.  

• The approximate date and location where ephemeral or intermittent flowing streams and 
rivers cease to flow, if applicable.  

• Temporal change in conditions due to variations in stream discharge and regional 
groundwater extraction.  

Shallow groundwater elevation data adjacent to the streams are needed to improve estimates of 
the location and extent of interconnected surface waters and the depletion due to groundwater 
pumping. In addition, it will be necessary to refine our understanding of the timing and position 
along stream where ephemeral or intermittent streams cease to flow. Figure 7-7 shows the 
locations of proposed shallow groundwater monitoring wells to address these data gaps. 
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Figure 7-7. Locations of Proposed Shallow Groundwater Monitoring Wells 
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7.6.2 Interconnected Surface Water Monitoring Protocols 

The USGS gages are recorded daily and are publicly available, so there is no protocol needed for 
collection of these data. The temporary gauging stations will need to be monitored by SVBGSA 
and protocols will need to be developed for monitoring these temporary stations. Water level 
monitoring will be conducted in accordance to the protocols described in the water level 
monitoring network section of this chapter.  

7.7 Representative Monitoring Sites 

Representative monitoring sites (RMS) are defined in the regulations as a subset of monitoring 
sites that are representative of conditions in the basin. All of the monitoring sites shown in 
figures and tables are considered RMS.  

7.8 Data Management System and Data Reporting 

The SVBGSA has developed a Data Management System (DMS) that is used to store, review, 
and upload data collected as part of the ISP development and implementation. The DMS adheres 
to the following SGMA regulations: 

• Article 3, Section 352.6: Each Agency shall develop and maintain a data management 
system that is capable of storing and reporting information relevant to the development or 
implementation of the Plan and monitoring of the basin.  

• Article 5, Section 354.40: Monitoring data shall be stored in the data management system 
developed pursuant to Section 352.6. A copy of the monitoring data shall be included in 
the Annual Report and submitted electronically on forms provided by the Department. 

The SVBGSA DMS consists of two SQL databases. The HydroSQL database stores information 
about each well and water level and extraction time-series data. Fields in the HydroSQL database 
include: 

• Subbasin 

• Cadastral coordinates 

• Planar coordinates 

• Well owner 

• Well name 

• Well status  

• Well depth 
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• Screened interval top and bottom 

• Well type 

• Water level elevation 

• Annual pumping volume 

Streamflow gauge data from the USGS will be stored in the HydroSQL similarly to the well 
water level information.  

Water quality data are stored in the EnviroData SQL database, which is linked to the HydroSQL 
for data management purposes. EnviroData SQL contains fields such as: 

• Station 

• Parameter 

• Sample Date 

• Detection (detect or non-detect) 

• Value 

• Unit 

The data used to populate the SVBGSA DMS are listed on Table 7-3. Categories marked with an 
X indicate datasets that are publicly accessible or available from MCWRA and other sources that 
were used in populating the DMS. 
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Table 7-3. Datasets Available for Use in Populating the DMS 

Data Sets 

 Data Category 

Well and 
site info 

Well 
construction 

Aquifer 
properties and 

lithology 
(data to be added) 

Water 
level 

Pumping 
(data to be 

added) 

Recharge 
(data to be 

added) 

Streamflow 
(data to be 

added) 
Diversion 
(data to be 

added) 

Water 
quality 

DWR (CASGEM) X X 
 

X 
  

 
  

MCWRA X X  X X    X 
GeoTracker GAMA X 

     
 

 
X 

USGS Gage Stations       X   
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Data were compiled and reviewed to comply with quality objectives. The review included the 
following checks: 

• Identifying outliers that may have been introduced during the original data entry process 
by others.  

• Removing or flagging questionable data being uploaded in the DMS. This applies to 
historic water level data, water quality data, and water level over time.  

The data were loaded into the database and checked for errors and missing data. The error tables 
identify water level and/ or well construction data as missing. Another quality check was 
completed with the water level data by plotting each well hydrograph to identify and remove 
anomalous data points. 

In the future, well log information will be entered for selected wells and other information will 
be added as needed to satisfy the requirements of the SGMA regulations. The DMS will be 
migrated to a web-based DMS managed by the SVBGSA that is currently being planned and 
developed. 
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SALINAS VALLEY 

GROUNDWATER BASIN 

CHAPTERS 7 REVIEW

Prepared for Salinas Valley Basin Groundwater Sustainability Agency
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Report Outline

 CHAPTER 1.   Introduction

 CHAPTER 2. Agency Information 

 CHAPTER 3. Description of Plan Area 

 CHAPTER 4. Hydrogeologic Conceptual Model 

 CHAPTER 5. Existing Groundwater Conditions 

 CHAPTER 6. Water Budgets 

 CHAPTER 7. Monitoring Networks

 CHAPTER 8. Sustainable Management Criteria 

 CHAPTER 9. Projects and Management Actions 

 CHAPTER 10. Plan Implementation 

 CHAPTER 11. Notice and Communications 

◼Ch.  11.1 Communications and Engagement Plan
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Two Sets of Chapters
3

Chapters

GSA Information

Basin Setting

Basin Hydrogeology

Basin Water Budget

Current Conditions

Sustainable Management 

Criteria

Projects and Management 

Actions

Implementation Plan

Individual Chapter Plans for DWR Submittal

Chapters

GSA Information

Basin Setting

Basin Hydrogeology

Basin Water Budget

Current Conditions

Sustainable Management 

Criteria

Projects and Management 

Actions

Implementation Plan

Chapters

GSA Information

Basin Setting

Basin Hydrogeology

Basin Water Budget

Current Conditions

Sustainable Management 

Criteria

Projects and Management 

Actions

Implementation Plan

2020 20222022

3



Chapter 7: Monitoring Networks
4

 Required by regulation

 A network for each of the six Sustainability Indicators

 One network can address more than one Sustainability Indicator

 Current networks based on existing monitoring sites

 Data must be transferred to DWR and will become public data

 Monitoring site information will become public data

 Future network expansion

 No strict guidance on data gaps



Monitoring Networks: Guiding Principles
5

 Use existing monitoring networks

 Do not initiate new monitoring programs if possible

 Maintain consistency with previous monitoring

 Seawater intrusion

 Expand existing monitoring programs using existing monitoring sites if 

possible

 Adopt existing monitoring protocols



Groundwater Elevations Monitoring
6

 Must monitor groundwater 

elevations

 Use existing wells – primarily 

from CASGEM system 

 Already publicly available 

data



Groundwater Elevations Monitoring Data Gaps
7

 Gaps will be filled in first years of 

implementation

 Prefer to use existing wells

 Optionally install new wells

 Notable gaps

 Deep aquifer in 180/400

 Forebay and Upper Valley

 Data gaps map will be updated over time



Change in Storage Monitoring

 Must monitor annual groundwater 
withdrawals (pumping)

 Change in storage is a bit of a 
misnomer

 Use MCWRA’s existing reporting 
requirements for all wells with 
greater than 3” discharge

 Use data reported to California 
Division of Drinking Water

 Estimate crop usage for non-
reported agricultural pumping

 Estimate residential pumping

8



Change in Storage Monitoring Data Gaps

 Develop good estimates of total 
number of wells

 Reporting to MCWRA only covers 
zones 2, 2A, and 2B

 Potentially expand the area of 
reporting

 Develop estimates of total number 
of de-minimis pumpers

 Develop a meter calibration 
program

9



Seawater Intrusion Monitoring

 Adopting MCWRA monitoring system 

and protocols

 Some data currently used by 

MCWRA are collected under 

confidentiality agreements

10

180-Foot Aquifer

400-Foot Aquifer



Seawater Intrusion Monitoring Data Gaps

 Deep aquifer has no current 

seawater intrusion monitoring

 Use the same network proposed for 

the Deep aquifer groundwater 

elevation monitoring

11



Groundwater Quality Monitoring
12

 Must monitor groundwater quality in SUPPLY wells.

 Use groundwater quality data reported to State Division of Drinking 

Water

 Use groundwater quality reported to County Health

 Use groundwater quality reported under IRLP

 NOT NECESSARY TO USE ALL WELLS



Groundwater Quality Monitoring - Potable

 Current map shows only State 

Division of Drinking Water

 We have requested data from 

County Department of Health

 Will likely reduce the number 

of Representative Monitoring 

Sites once we have all sites 

mapped

13



Groundwater Quality Monitoring - Agricultural

 Map shows existing wells with 

data associated with ILRP

 Will modify this map when Ag. 

Order 4.0 is initiated

 Will reduce the number of 

Representative Monitoring Sites 

once we have all sites mapped

14



Groundwater Quality Monitoring Data Gaps

 None identified

 Adding monitoring wells is not 

applicable because the metric 

of success is based on supply 

wells

15



Subsidence Monitoring

 Must monitor changes in land surface 
elevations

 Use groundwater elevations as a proxy

 Establish relationship between 
groundwater elevation and subsidence

 Generally, as long as groundwater 
elevations stay above historical lows, we 
will not induce additional subsidence

 Therefore, the subsidence monitoring 
network is identical to the groundwater 
elevation monitoring network

16



Subsidence Monitoring Data Gaps

 Establish relationship between 

groundwater levels and subsidence

 This may be conceptual/theoretical if 

there are no available data

17



Depletion of Interconnected Surface Water 

Monitoring

 Must measure rate of volume of 

surface water depletion in 

interconnected areas

 Difficult to physically measure

 Approach

 Estimate depletions using SVIHM 

model

 Check model against stream 

gauge data

 Verify model accuracy with 

shallow wells

18



Depletion of Interconnected Surface Water 

Monitoring Data Gaps

 Shallow groundwater wells 

adjacent to the Salinas River

 Verifies model accuracy

 Only in areas where the River is 

interconnected

 Use existing wells if available

19



Data Management System

 Start simple

 Store required data

 Provide electronic 

submissions to DWR

 Working on making data 

publicly available

20



Comments21
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1



April 4, 2019 Planning Committee Comments 
Mr. Williams estimated ¾ of an acre foot per residence for rural residential pumping for interior, 
exterior use.  Director Brennan believes this sounds high when considering the Monterey 
Peninsula’s usage.  Mr. Williams stated that the estimate may need to be set by area.   
 
Director Brennan asked about metering ag use.  Tamara Voss stated that the groundwater 
extraction program has been in place since 1992 for Zones 2a and 2b, and requires every well in 
that zone report annually on monthly pumping.  Director Brennan felt that would be good to 
describe in the GSP.  Director McIntye stated it is described, but some edits could enhance the 
description. 
 
Nancy Isakson stated that the separate study used to estimate residential pumping should be 
reconciled with the General Plan information. 
 
Howard Franklin stated that 3% to 7% are not reporting under the GEMS program, including some 
large pumpers.     
 
In response to Nancy Isakson, Tamara Voss stated some of the 3% to 7% of non reporters includes 
some non-ag, and some of the ag non reporters change due to inability to report because of tenancy 
changes, e.g.  
 
Mr. Williams stated that the reporting is required for areas 2a or 2b only, but there is an opportunity 
to expand on that reporting that would mainly impact the upper valley and the forebay to some 
degree In response to Heather Lukacs, Mr. Williams stated he would include overlays of the GSA 
boundaries for Zones 2a and 2B from one of the earlier chapters.  Comments indicate a desire for 
better estimates. 
 
In response to Chair McIntyre, Mr. Williams stated arial imagery may provide good estimates for 
non reporting areas .   
 
Director Brennan would like to discuss metering.   Nancy Isakson liked Director Brennan’s idea 
to discuss the analysis, and good points were brought up on how options to metering work.  Mr. 
Williams stated that this is a data gap and will be addressed over the first 2 years of implementation 
by analysis of various methodologies and benefits of each one. 
 
Howard Franklin stated that there is no ordinance that water quality data be confidential.  Until 
recently, the Agency letter to property and well owners stated that they would keep the data 
confidential, but they will reconsider this provision going forward.  Director Brennan stated that 
this should be considered to fill the data gap. 
 
 



Mr. Williams referenced slide 12 regarding use of groundwater water quality reporting,  including 
data from the Irrigated Lands Regulatory Program (ILRP).   Heather Lukacs will provide the info 
that is available online thru 2017.  Mr. Williams stated that the map would change under Ag Order 
4.0, and then they would go through the process for identifying representative monitoring sites. 
 
Mr. Williams referred to the subsidence monitoring slide and stated that we have to establish the 
relationship between groundwater and subsidence.  Director Brennan stated that an earlier chapter 
discussed establishing a GIS system in South County for potential subsidence, so that may need to 
be changed.    Howard Franklin and Heather Lukacs stated correlation may be difficult.  Mr. 
Williams stated it is a qualitative statement and the Agency may need to provide quantitative 
information in the next couple of years. 
 
Regarding the slide regarding depletion of interconnected surface water monitoring data gap, Mr. 
Williams stated this would be verified with data from shallow groundwater wells next to the river 
in the southern part of the Valley.  Chair Mcintyre offered to make data available from his shallow 
wells in that area. 
 
 Chair McIntyre invited additional comments that follow:  
                                    
Director Brennan asked about an undeveloped protocol, referencing the statement that ag 
groundwater users will work with the County to develop a protocol to share data under Ordinance 
3717.  Mr. Williams  responded this is only for the sharing of data, so he will rewrite that.   
 
Chair McIntyre referenced 7.3 page 15 on the extraction reporting.  More explanation would be 
better as to why not all growers are reporting for the Ag growers/community.  Is it possible to 
highlight redundancies in the  ISP and GSP for the DWR’s review, e.g.   
 
Director Secondo confirmed that the ISP would not be submitted to the DWR.  Director Secondo 
confirmed it should say “most growers” or “most high capacity water users.”   
 
Director Secondo asked about agreements  to address any property owners’ concerns about WRA’s 
overstepping their purpose for being on the property.  Mr. Williams indicated he will identify this 
as an issue. 
 
Jocelyn referenced on 7.5, usage of MCL and expressed concern that the DWR used MCL as its 
basis for deciding medium, low, or high use.  Mr. Williams stated this would be clarified in 
Chapter 8.   
 
Tom Virsik pointed out that there is a two-page difference in the Appendices in the ISP and GSP. 
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EXCERPT OF ADVISORY COMMITTEE MEETING
APRIL 18, 2019.

MONTEREY COUNTY OFFICES, 1441 SCHILLING PLACE, SALINAS, CAYENNE ROOM

4.c. Review and comment and consider recommendation to the Board of Directors regarding 
release of draft Groundwater Sustainability Plan Chapter 7, Monitoring Network

Derrik Williams, Groundwater Sustainability Plan (GSP) consultant presented a PowerPoint.

Harold Wolgamott stated they report to the State monthly on shallow wells.  Mr. Williams stated 
he would like to look at those reports.

Norm Groot inquired about duplication of water quality monitoring already required.  Mr. 
Williams stated that he would like to integrate this information, and  he would appreciate Mr. 
Groot’s assistance in filling in some of the data gaps.

In response to Tom Ward, Mr. Williams stated well meter reading to confirm pumping data is an   
option.  However, he has not included meter reading because this option will come up as an in 
one to two months when discussing management actions.  

Nancy Isakson thought that they were required to provide data for the deep aquifer.  Mr. 
Williams stated that Howard Franklin has confirmed there is a new ordinance that public 
reporting is required.  

Ms. Isakson stated there were informative comments at the Planning Committee meeting 
regarding the different ways ag growers measure for pumping.  She would like information on 
the different methods and accuracy.  Mr. Williams stated that this would come up in one to two 
months.  By law, pumping has to be reported.

Tom Adcock stated that public water systems have a safety issue about publicly disclosing 
location of water facilities.  Mr. Williams will discuss the concern for privacy regarding precise 
locations with the Department of Water Resources (DWR). 

Brian Frus asked how critical is the data that the Water Resources Agency is currently collecting 
confidentially but may become public.  Mr. Williams stated that he does not believe that any of 
the significant amount of data will be public unless explicitly authorized.  

Howard Franklin stated that the data collection essentially has been constrained to seawater 
intrusion in the coastal area due to funding constraints.  This year, they will not include the 
confidentiality clause in the request for data.  Water quality has diminished since 1941 but there 
is no measurable subsidence.  
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Howard Franklin stated that estimating surface water depletion due to groundwater pumping for 
may be difficult for highly managed rivers.  He believes groundwater levels and storage is a 
good approach, but consideration should be given to the historical simulation being worked on.  
Derrik Williams stated that this does not say that this would be our primary approach to 
determining whether we are maintaining current storage.  

Committee members Harold Wolgemutt and Greg Williams left the meeting at 3 p.m.
  
May Nguyen stated the Environmental Justice Coalition developed a water quality mapping tool  
that they have shared with Derrik Williams for integration with data for this plan.  It is available 
online and will be rolled out the end of this month.  In response to Ms. Nguyen, Mr. Williams 
stated they have not received a response from the Monterey County Health Department for the 
requested data, and he noted Mr. Adcock’s question as to whether well location should be 
publicized.

Jeff Johnson stated Mr. Williams mentioned that the current assumption of the relationship 
between subsidence and depletion needs to be demonstrated.  They would like a revision to 
eliminate the assumption until ample hydrographic and satellite data is available.  He referred to 
the information on data providers that was previously provided to draw our own Salinas Valley 
graph.

Mr. Johnson referenced Section 7.21 and stated that new CASGEM wells will likely be needed.  
The last paragraph suggests uncertainty about monitoring.  They suggest this is an opportunity 
for the GSA to recommend that wells be added and that monitoring remain with the Water 
Resources Agency.  Mr. Williams stated that multiple agencies can provide data to the State 
under CASGEM.  

James Bishop, Central Coast Regional Water Quality Control Board Geologist, stated that the 
Regional Board is working with the ag community on regional monitoring for water quality.  It 
would be great for the Regional Board to work with the GSA to avoid duplicate monitoring 
networks.

In response to Diane Kukol, Mr. Williams estimated that the timing for working together on the 
Chapter would be near future.  He supports the integration of monitoring, but the GSP must be 
submitted by January 2020.  The monitoring system in the Plan may change within a year, which 
is not problematic.  Coordination sooner than that would be great, but the SVBGSA schedule 
should not drive them.
  
Heather Lukacs, Community Water Center, stated that San Luis Obispo should be able to 
provide data in a quick time frame.  In response to Ms. Lukacs, Mr. Williams stated they can 
differentiate between types of wells, but it was rough to differentiate at the time the data was 
downloaded for the draft chapters.

In response to Horacio Amezquita, Howard Franklin stated that water elevation monitoring 
information is on the Water Resources Agency’s website.
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In response to Diane Kukol, Regional Water Board Geologist, Mr. Williams stated that they do 
not have better data than the Irrigated Lands Regulatory Program (ILRP) data.  Our requirement 
is to look at the number of supply wells and see what is happening to them.  Our job is to ensure 
our management does not make it worse.  SGMA could be expanded in the future to include 
monitoring water quality, but that is not advisable during these first couple of years of the 
legislation.  

Heather Lukacs stated that not much is known about shallow aquifers used for drinking water, 
and this should be considered a data gap.  Private domestic wells should be incorporated into the 
monitoring networks, especially because they count as supply wells.

The Advisory Committee voted unanimously to recommend the Board consider and release draft 
Chapter 7, Monitoring Network, for public comment.  
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