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1 INTRODUCTION 
Montgomery & Associates (M&A) has prepared this report on behalf of the Salinas Valley Basin 
Groundwater Sustainability Agency (SVBGSA) to summarize the drilling, construction, 
development, testing, and equipping of 13 monitoring wells installed in 2025 within 4 subbasins 
of the Salinas Valley Groundwater Basin. Monitoring wells L-GWL-1, L-GWL-4, ES-1A, ES-
1B, ES-1C, ES-ISW-1, F-DA-1, F-ISW-1, F-ISW-2, F-ISW-3, UV-GWL-2, UV-GWL-3, and 
UV-ISW-2 were installed within the Langley Area (Langley), Eastside Aquifer (Eastside), 
Forebay Aquifer (Forebay), and Upper Valley Aquifer (Upper Valley) Subbasins. The wells 
were installed by SVBGSA to fill data gaps identified in the approved Langley Subbasin 
Groundwater Sustainability Plan (GSP), Eastside Subbasin GSP, Forebay Subbasin GSP, and the 
Upper Valley Subbasin GSP. Monitoring well installation activities were funded by the 
Department of Water Resources (DWR) Sustainable Groundwater Management Round 2 
(SGM R2) Implementation Grant. This report summarizes the well installation activities that 
occurred from May 22, 2025, to January 15, 2026. 

1.1 Background 

The Langley, Eastside, Forebay, and Upper Valley Subbasins are located in the portion of the 
Salinas Valley Groundwater Basin within Monterey County and shown on Figure 1. 

The GSP established monitoring well networks to assess groundwater levels and interconnected 
surface water in the Langley, Eastside, Forebay, and Upper Valley Subbasins. Based on GSP 
review, data gaps were identified within these networks. Since the GSPs were submitted, 
SVBGSA attempted to fill data gaps by adding existing wells to the monitoring network. 
SVBGSA previously installed 5 new monitoring wells in 2024 under the SGM R2 
Implementation Grant and then re-evaluated the monitoring networks. Re-evaluation of the 
monitoring networks indicated additional wells were needed. Installation of new monitoring 
wells was recommended to address data gaps associated with the following: 

¶ Areas with a low density of wells screened solely in the Deep Aquifers  

¶ Areas where additional data are needed to improve understanding of groundwater 
conditions, prepare seasonal groundwater elevation contour maps, and demonstrate 
groundwater conditions at subbasin boundaries 

¶ Areas where shallow groundwater may be interconnected with surface water along the 
Salinas River, the Arroyo Seco River, and Gabilan Creek 
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Figure 1. Salinas Valley Subbasin  
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1.2 Hydrogeologic Setting 

The Langley, Eastside, Forebay, and Upper Valley Subbasins are shown on Figure 1. 
Hydrogeologic features of each subbasin are described below. 

Langley Subbasin - The Aromas Red Sands are the primary water-bearing formation in the 
Langley Subbasin (SVBGSA, 2022a). Near the Gabilan Range, some existing wells are 
completed in the weathered or decomposed surface of the granite. Well yields in the weathered 
or decomposed granite are variable, with many well yields not going over 5 gallons per minute. 
In the Hydrogeologic Conceptual Model Update (M&A, 2025a), the weathered or decomposed 
granite is included as part of the principal aquifer because the bedrock surface is conceptualized 
as dipping downward more gradually from the surficial contacts at the Gabilan Range than 
previously thought. 

Eastside Subbasin - The Eastside Subbasin’s sole principal aquifer is made up of 2 generalized 
water-bearing zones that have been recognized within the alluvial fan aquifer system: the 
Eastside Shallow Zone and the Eastside Deep Zone (SVBGSA, 2022b). These designations of 
Shallow and Deep have not been identified as distinct aquifers by most investigators. They are 
only generalized zones of water-bearing sediments with time-correlated depositions that are 
somewhat hydraulically connected to the 180-Foot and 400-Foot Aquifers in the 180/400 
Subbasin. 

Forebay Subbasin - The Forebay Subbasin has 1 principal aquifer, the Basin Fill Aquifer 
(SVBGSA, 2022c). This aquifer is composed of sandy, water-bearing strata that are in hydraulic 
connection with and equivalent to the 180-Foot, the 400-Foot, and the Deep Aquifers in the 
adjacent 180/400 Subbasin. The aquitard that acts as a confining layer between the 180-Foot and 
400-Foot Aquifers in the 180/400-Foot Subbasin has not been definitively mapped or traced 
throughout the Forebay Subbasin. The Deep Aquifers in the Forebay Subbasin may be 
hydraulically connected to the sediments that comprise the Deep Aquifers in the 180/400-Foot 
Aquifer Subbasin. In the Forebay subbasin, the Deep Aquifers can be as thick as 900 feet and are 
characterized by interbedded layers of clay and sandy-gravel deposits rather than clearly defined 
aquitards and aquifers. 

Upper Valley Subbasin - The Upper Valley Subbasin’s principal aquifer is unconfined and is 
represented by alluvium and the Paso Robles Formation (SVBGSA, 2022d), where deposits west 
of the Salinas River are typically coarser grained than those to the east. These primary water-
bearing units are laterally equivalent to those found in the 180/400 and Forebay Aquifer 
(Forebay) Subbasins.  
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1.3 Well Locations and Objectives 

The monitoring well locations are shown on  

Figure 2. The 13 new monitoring wells were installed to address the hydrogeologic conceptual 
model (HCM) data gaps identified in the GSPs.  

Monitoring wells L-GWL-1, L-GWL-4, ES-1A, ES-1B, ES-1C, F-DA-1, UV-GWL-2, and UV-
GWL-3 were installed to fill data gaps in the groundwater level monitoring network. These wells 
were constructed with screened intervals in the aquifer units shown in Table 1 to obtain 
representative groundwater levels. 

Table 1. Screened Aquifer Units 

Monitoring Well Aquifer Unit 

L-GWL-1 Decomposed Granite 

L-GWL-4 Decomposed Granite 

ES-1A Deep Aquifers 

ES-1B 400-Foot Aquifer 

ES-1C 180-Foot Aquifer 

F-DA-1 Deep Aquifers 

UV-GWL-2 Paso Robles Formation 

UV-GWL-3 Paso Robles Formation 

The locations of the new groundwater level monitoring network wells are summarized below. 

¶ L-GWL-1 was installed on the east side of San Juan Grade Road, northeast of the 
intersection with Crazy Horse Canyon Road. 

¶ L-GWL-4 was installed at the end of Echo Valley Court west of Highway 101. 

¶ ES-1A, ES-1B, and ES-1C were installed as a group of clustered monitoring wells south 
of Sherwood Drive and east of Highway 101 adjacent to Mount Toro High School. 

¶ F-DA-1 was installed on the east side of Mission Road north of the intersection with 
Foothill Road. 

¶ UV-GWL-2 was installed on the southeast side of Ranchita Canyon Road northeast of the 
intersection with Douglas Road. 

¶ UV-GWL-3 was installed on the east side of Hare Canyon Road northeast of the 
intersection with Bradley Road. 
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Monitoring wells ES-ISW-1, F-ISW-1, F-ISW-2, F-ISW-3, and UV-ISW-2 were installed to fill 
data gaps in the interconnected surface water monitoring network, specifically to assess 
depletion of interconnected surface water. F-ISW-2, F-ISW-3, and UV-ISW-2 were installed 
near the Salinas River. ES-ISW-1 and F-ISW-1 were installed near Gabilan Creek and the 
Arroyo Seco River, respectively. The locations of the new interconnected surface water 
monitoring network wells are summarized below. 

¶ ES-ISW-1 was installed on the southwest side of Hebert Road southeast of the 
intersection with San Juan Grade Road adjacent to Gabilan Creek. 

¶ F-ISW-1 was installed on the east side of Arroyo Seco Road north of the intersection 
with Leslie Lane adjacent to the Arroyo Seco River. 

¶ F-ISW-2 was installed on the south side of Elm Avenue west of the intersection with 
Metz-King City Road. 

¶ F-ISW-3 was installed at the end of Camphora Road west of Highway 101. 

¶ UV-ISW-2 was installed on the west side of Cattlemen Road north of the intersection 
with Red Head Canyon Road. 
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Figure 2. Monitoring Well Locations  
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1.4 Field Program Chronology 

Monitoring well installation activities were completed within the timeframe of the SGM R2 
Grant. The following is a generalized chronological summary of key field program events: 

1. May 27 – June 20, 2025: Drill, construct, and develop L-GWL-4 

2. June 9 – June 26, 2025: Drill, construct, and develop ES-1A 

3. June 23 – July 1, 2025: Drill, construct, and develop ES-1B 

4. July 7 – July 16, 2025: Drill, construct, and develop ES-1C 

5. July 14 – July 29, 2025: Drill, construct, and develop L-GWL-1 

6. August 13 – August 26, 2025: Drill, construct, and develop F-ISW-1 

7. August 25 – September 23, 2025: Drill, construct, and develop F-DA-1 

8. September 25 – October 7, 2025: Drill, construct, and develop UV-GWL-3 

9. October 8 – October 28, 2025: Drill, construct, and develop UV-GWL-2 

10. October 20 – October 22, 2025: Drill, construct, and develop F-ISW-3 

11. October 21 – October 23, 2025: Drill, construct, and develop F-ISW-2 

12. October 22 – October 24, 2025: Drill, construct, and develop UV-ISW-2 

13. October 23, 2025: Drill and construct ES-ISW-1 (well currently dry) 

14. September 8 – September 9, 2025: Conduct groundwater sampling at ES-1A, ES-1B, and 
ES-1C 

15. September 18: Conduct groundwater sampling at L-GWL-1 and L-GWL-4 

16. October 2: Conduct groundwater sampling at F-DA-1 

17. October 29: Conduct groundwater sampling at UV-GWL-2 and UV-GWL-3 

18. November 17 – November 21, 2025: Conduct pneumatic slug testing at L-GWL-1,  
L-GWL-4, ES-1A, ES-1B, ES-1C, F-DA-1, UV-GWL-2, and UV-GWL-3 

19. November 20, 2025 and January 15, 2026: Install dedicated datalogging pressure 
transducers at L-GWL-1, L-GWL-4, ES-ISW-1, ES-1A, ES-1B, ES-1C, F-ISW-1,  
F-ISW-2, F-ISW-3, F-DA-1, UV-ISW-2, UV-GWL-2, and UV GWL-3 
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2 MONITORING WELL INSTALLATION 
This section describes monitoring well drilling, construction, and development. Well installation 
activities were completed in accordance with M&A’s Technical Specifications, Salinas Valley 
Basin Groundwater Sustainability Agency Langley Area, Eastside Aquifer, Forebay Aquifer, and 
Upper Valley Aquifer Subbasins Monitoring Well Construction and Development (M&A, 
2025b). 

Well installation activities involved the following parties: 

¶ M&A – Contracted by SVBGSA for planning, field construction management services, 
groundwater quality sampling, pneumatic slug testing, and reporting of well installation 
activities. 

o Subtronic Corporation (Subtronic) – Contracted by M&A for underground utility 
locating services at the monitoring well sites prior to drilling operations. 

¶  Bradley & Son’s, Inc. (Bradley) - Licensed C-57 well driller contracted by SVBGSA for 
monitoring well drilling (mud rotary methods), construction, and development. 

o Salem Engineering Group, Inc. (Salem) - Licensed C-57 well driller subcontracted by 
Bradley for monitoring well drilling (hollow stem auger method), construction, and 
development. 

o  Pacific Surveys LLC (Pacific)– Contracted by Bradley for geophysical and caliper 
logging services. 

¶ Polaris Land Surveying, Inc. (Polaris), - Licensed land surveyor contracted by SVBGSA 
for surveying right-of-way and monitoring well location and elevation. 

M&A observed most site activities associated with monitoring well installation and 
development. The following sections summarize activities observed by M&A and information 
provided to M&A by Bradley, Salem, and Pacific. 

2.1 Drilling and Construction 

Monitoring wells L-GWL-1, L-GWL-4, ES-1A, ES-1B, ES-1C, ES-ISW-1, F-DA-1, F-ISW-1, 
F-ISW-2, F-ISW-3, UV-GWL-2, UV-GWL-3, and UV-ISW-2 were installed in accordance with 
procedures described in State of California Water Well Standard Bulletins 74-81 (State of 
California, 1981) and 74-90 (State of California, 1991). Copies of monitoring well construction 
permits obtained from the Monterey County Environmental Health Bureau are provided in 
Appendix A. 
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Monitoring wells L-GWL-1, L-GWL-4, ES- 1A, ES- 1B, ES- 1C, F-DA-1, F-ISW-1,  
UV-GWL-2, and UV-GWL-3 were drilled and constructed using direct rotary drilling methods. 
Monitoring wells ES-ISW-1, F-ISW-2, F-ISW-3, and UV-ISW-2 were drilled and constructed 
using hollow stem auger drilling methods. F-ISW-1 was installed using the direct rotary method 
due to hard rock formations and the depth necessary to reach the water bearing aquifer. Drilling 
and well construction activities are summarized in the following sections. 

2.1.1 Direct Rotary Drilling 

The L-GWL-1, L-GWL-4, ES- 1A, ES- 1B, ES- 1C, F-DA-1, F-ISW-1, UV-GWL-2, and  
UV-GWL-3 boreholes were advanced by direct rotary drilling methods using a VersaDrill  
V-100NG drill rig and a combination of 10.625-inch diameter drag, button, and mill tooth bits. 
An 8.75-inch diameter drill bit was used to advance the F-ISW-1 borehole. During drilling, a 
bentonite-based drilling fluid was used to stabilize the boreholes. Following drilling activities at 
each location, drill cuttings and drilling fluids generated during drilling were removed from the 
sites for proper disposal. 

During direct rotary drilling, Bradley collected representative samples of drill cuttings at 10-foot 
intervals. An M&A hydrogeologist maintained lithologic logs of the drill cuttings and prepared 
chip trays with representative samples. Detailed lithologic logs and photographs of the chip trays 
are provided in Appendix A. 

2.1.2 Geophysical Logging 

After reaching the total borehole depth at each location, Pacific conducted downhole geophysical 
surveys, including natural gamma radiation, spontaneous potential, short and long normal 
resistivities, and single point resistance logs. Pacific also conducted a caliper survey to measure 
the borehole diameter and shape. Copies of the geophysical and caliper survey reports are 
provided in Appendix A. 

At ES-1A, Bradley used a combination of 8.75-inch diameter drag and mill tooth bits to reach 
the total depth of 1,300 feet below ground surface (bgs). The geophysical surveys were 
completed within the 8.75-inch borehole prior to reaming with a 10.625-inch diameter bit. The 
caliper survey was completed within the 10.625-inch reamed borehole. 

2.1.3 Well Design 

Lithologic and geophysical data collected by M&A and Pacific were used to support monitoring 
well design. M&A evaluated cuttings samples, observations during drilling, and the geophysical 
survey results to characterize subsurface lithology. The interpreted lithology of each borehole is 
included in Appendix A. 
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2.1.4 Well Construction 

Monitoring wells L-GWL-1, L-GWL-4, ES-1A, ES-1B, ES-1C, F-DA-1, UV-GWL-2, and  
UV-GWL-3 were constructed with nominal 4-inch diameter (3.8-inch inner diameter and  
4.5-inch outer diameter), flush threaded, Schedule 80 poly vinyl-chloride (PVC) well casing and 
screen, with horizontal machine-cut 0.040-inch slots. Monitoring well F-ISW-1 was constructed 
with nominal 2-inch diameter (1.9-inch inner diameter and 2.4-inch outer diameter), flush 
threaded, Schedule 80 PVC well casing and screen, with horizontal machine-cut 0.040-inch slots. 
The wells were completed with a 5-foot cellar with a stainless-steel threaded end cap. Casing 
centralizers were installed at the top and bottom of the screened interval and every 80 feet along 
the casing to center casing within the borehole. 

Following casing installation, annular materials were placed from the bottom to the top of the 
borehole using a tremie pipe. From bottom to top, annular materials included hydrated bentonite 
tablets, 8 x 16 gradation filter media (provided by SRI Supreme), hydrated bentonite tablets, high 
solids powdered bentonite grout, and 10.3 sack sand-cement. Well designs were approved by 
Monterey County Water Resources Agency (MCWRA) and the Monterey County Environmental 
Health Bureau. Placement of the annular seal at each location was approved by a Monterey 
County Environmental Health Bureau inspector. Bradley notified the County prior to placing 
each seal, but did not send a County inspector to witness every pour. Table 2 summarizes the 
as-built construction details for these monitoring wells. Well schematics are provided in 
Appendix A.  
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Table 2. Direct Rotary Well Construction Summary 

 L-GWL-1 L-GWL-4 ES-1A ES-1B ES-1C F-DA-1 UV-GWL-2 UV-GWL-3 F-ISW-1 

Total Drilled 
Depth (feet) 171 408 1,300 510 270 1,300 700 500 200 

Borehole 
Diameter 
(inches) 

10.625 10.625 10.625 10.625 10.625 10.625 10.625 10.625 8.75 

Completed 
Deptha (feet) 165 335 905 495 255 1,255 555 495 195 

Casing 
Diameter 
(inches) 

4 (nominal) 4 (nominal) 4 (nominal) 4 (nominal) 4 (nominal) 4 (nominal) 4 (nominal) 4 (nominal) 2 (nominal) 

Casing 
Material 

Schedule 
80 PVC 

Schedule 
80 PVC 

Schedule 
80 PVC 

Schedule 
80 PVC 

Schedule 
80 PVC 

Schedule 80 
PVC 

Schedule 80 
PVC 

Schedule 80 
PVC 

Schedule 
80 PVC 

Screened 
Interval (feet) 80-160 280-330 850-900 440-490 200-250 1,200-1,250 500-550 460-490 160-190 

Filter Pack 
Material 8 x 16 8 x 16 8 x 16 8 x 16 8 x 16 8 x 16 8 x 16 8 x 16 8 x 16 

Depth of 
Annular Seal 
(feet) 

65 100 100 100 185 100 100 100 145 

Static Water 
Level  
(feet btoc) 

22.33 
(8/21/2025) 

101.90 
(7/8/2025) 

127.55 
(7/8/2025) 

90.80 
(7/8/2025) 

65.68 
(7/21/2025) 

107.40 
(11/19/2025) 

331.41 
(10/29/2025) 

344.48 
(10/29/2025) 

148.53 
(9/5/2025) 

Notes: 
btoc – below top of casing 
aCompleted depth is defined as the bottom of the casing. 

2.1.5 Hollow Stem Auger Drilling 

Drilling and well construction of new Monitoring wells ES-ISW-1, F-ISW-2, F-ISW-3, and  
UV-ISW-2 were drilled and constructed by Salem using hollow stem auger methods. The  
8.5-inch diameter boreholes were advanced using a CME 55 drill rig. Following drilling 
activities, drill cuttings generated during drilling were removed from the site for proper disposal. 

During drilling, Salem collected lithologic samples every 10 feet of vertical drilling using a split-
spoon sampler. An M&A hydrogeologist maintained lithologic logs of the drill cuttings and 
prepared chip trays with representative samples. Detailed lithologic logs and photographs of the 
chip trays are provided in Appendix A. 

The initial borehole for UV-ISW-2 was drilled to a total depth of 75 feet bgs. Material heaved 
into the borehole during well installation, and the well could not be installed as designed. The 
first borehole was destroyed. Crew from Salem removed the augers from the borehole and when 
they returned the next morning the borehole had caved to 7 feet bgs. This borehole was 
backfilled with neat cement to 2 feet bgs, and topped off with native fill. Crew from Salem 
stepped over 5 feet to the north, redrilled to 40 feet bgs, and installed the well. The lithologic log 
in Appendix A is from the first borehole. 
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2.1.6 Well Design 

Lithologic data collected during drilling were used to characterize subsurface lithology and 
support monitoring well design. The interpreted lithology of each borehole is included in 
Appendix A. 

2.1.7 Well Construction 

Monitoring wells ES-ISW-1, F-ISW-2, F-ISW-3, and UV-ISW-2 were constructed with nominal 
2-inch diameter (1.9-inch inner diameter and 2.4-inch outer diameter), flush threaded, Schedule 
80 PVC well casing and screen, with horizontal machine-cut 0.040-inch slots. The wells were 
completed with a 5-foot cellar and a stainless-steel threaded end cap, except for ES-ISW-1, 
which was constructed without a 5-foot cellar. At ES-ISW-1, decomposed granite was 
encountered at a depth of 55 feet bgs and the well was constructed without a 5-foot cellar to 
maximize screen length below the bottom of Gabilan Creek. Salem was unable to drill deeper 
using the hollow stem auger method. 

Following casing installation at each location, annular materials were placed from the bottom to 
the top of the borehole through the open augers. From bottom to top, annular materials included 
8 x 16 gradation filter media (provided by SRI Supreme), hydrated bentonite tablets, and neat 
cement. Well designs were approved by MCWRA and the Monterey County Environmental 
Health Bureau. The Monterey County Environmental Health Bureau approved placement of the 
sanitary seals without an inspector present. 

As-built construction details are summarized in Table 3. The well schematics for ES-ISW-1,  
F-ISW-2, F-ISW-3, and UV-ISW-2 are provided in Appendix A. 
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Table 3. Hollow Stem Auger Well Construction Summary 

 ES-ISW-1 F-ISW-2 F-ISW-3 UV-ISW-2 

Total Drilled Depth (feet) 55 75 75 40 

Borehole Diameter (inches) 8.5 8.5 8.5 8.5 
Completed Deptha (feet) 55 70 70 40 
Casing Diameter (inches) 2 (nominal) 2 (nominal) 2 (nominal) 2 (nominal) 

Casing Material Schedule 80 
PVC 

Schedule 80 
PVC 

Schedule 80 
PVC 

Schedule 80 
PVC 

Screened Interval (feet) 25-55 35-65 35-65 15-35 

Filter Pack Material 8 x 16 8 x 16 8 x 16 8 x 16 

Depth of Annular Seal (feet) 20 20 20 10 
Static Water Levelb  
(feet btoc) N/A 13.88 9.72 24.07 

Notes: 
btoc – below top of casing 
aCompleted depth is defined as the bottom of the casing. 
bStatic water levels were measured on December 19, 2025. 

 

2.2 Well Development 

Well development activities were conducted at monitoring wells following construction and after 
allowing at least 24 hours for the sanitary seal to cure. Well ES-ISW-1 was not developed 
because the well was dry at the time of well completion. 

Monitoring wells drilled with mud rotary methods were developed using open-ended airlift and 
dual swab airlift methods. Initially, airlifting was completed from the top of the well screen to 
the bottom of the well using a 1-inch airline and tremie pipe as an eductor pipe. Development 
continued until the discharge was free of drilling fluid and purge water was visibly clear. Fill 
generated during airlifting was removed by lowering the tremie pipe to the bottom of the well 
and purging the cellar section. 

Following open-ended airlifting, L-GWL-1, L-GWL-4, ES-1A, ES-1B, ES-1C, F-DA-1,  
UV-GWL-2, and UV-GWL-3 were further developed by swabbing while simultaneously 
airlifting. This process was completed from the top of the well screen to the bottom of the well 
using a 5-foot dual-swab tool composed of a perforated pipe equipped with two 4-inch diameter 
rubber flanges on either end. Swabbing and simultaneous airlifting was generally completed in  
5-foot intervals until the discharge water became visibly clear. 
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All monitoring wells drilled by hollow stem auger methods and F-ISW-1 were developed using 
open-ended airlift methods. Using a 1-inch airline and the well casing as an eductor pipe, 
airlifting was completed from the top of the well screen to the bottom of the well until the 
discharge was free of drilling fluid and purge water was visibly clear. Fill generated during 
airlifting was removed from the bottom of the well by lowering the airline to the bottom of the 
well and purging the cellar section. 

2.3 Surface Completion 

At the request of MCWRA, each monitoring well was completed with an above-grade, steel,  
8-inch diameter security monument, with locking lid to prevent tampering. Three steel traffic 
bollards were installed to protect the standpipe completion. Figure 3 shows the F-DA-1 surface 
completion as an example. The State of California Well Completion Reports for each completed 
well are provided in Appendix A. 

 

Figure 3. Standpipe Monument 



Langley, Eastside, Forebay, and Upper Valley Subbasins 
Monitoring Well Construction, 

Development, Testing, Sampling, & Equipping 

Page 15 

2.4 Monitoring Well Surveying 

Following well installation activities, Polaris surveyed the well location, land surface elevation, 
and top of casing reference point elevation at each monitoring well. Survey information is 
summarized in Table 4, and the land surveyor data reports are provided in Appendix B. 

Table 4. Monitoring Well Surveyed Elevations 

Well 

California State Plane 

Zone IV, NAD 83 

Land 

Surface 

Elevation 

NAVD 88 

(feet 

amsl) 

Measuring 

Point 

Elevation* 

NAVD 88 

(feet amsl) 

Approximate 

Elevation at  

Top of  

Screen 

NAVD 88 

(feet amsl) 

Approximate 

Elevation at 

Bottom of 

Screen 

NAVD 88 

(feet amsl) 

Approximate 

Elevation of 

Groundwater 

Surface 

NAVD 88 

(feet amsl) 

X 

Coordinate 

(feet) 

Y  

Coordinate 

(feet) 

 L-GWL-1 5803560.013 2180073.712 310.60 312.52 233 153 290 

L-GWL-4 5791617.502 2192892.418 469.74 471.55 192 142 370 

 ES-1A 5785453.585 2143339.514 46.89 49.07 -801 -851 -78 

 ES-1B 5785484.851 2143386.176 46.93 49.15 -391 -441 -42 

 ES-1C 5785515.392 2143433.251 47.17 49.34 -151 -201 -16 

F-DA-1 5864869.398 2034677.035 242.95 245.03 -955 -1005 138 

UV-GWL-2 6099192.531 1816230.088 1,309.91 1,312.16 812 762 981 

UV-GWL-3 6045419.634 1846551.580 898.94 900.98 441 411 556 

F-ISW-1 5878555.914 1996101.956 479.13 481.16 321 291 333 

ES-ISW-1 5796779.013 2169108.721 218.64 220.65 196 166 N/A 

F-ISW-2 5913164.884 2014098.945 226.70 228.55 194 164 215 

F-ISW-3 5857570.531 2053365.580 141.90 143.36 108 78 134 

UV-ISW-2 5993453.752 1908613.104 404.80 407.14 392 372 383 

Notes: 

NAD = North American Datum 

NAVD = North American Vertical Datum 

Feet amsl = feet above mean sea level 
aMeasuring point elevation or reference point elevation is marked on the north side of the casing in permanent marker. 



Langley, Eastside, Forebay, and Upper Valley Subbasins 
Monitoring Well Construction, 

Development, Testing, Sampling, & Equipping 

Page 16 

3 MONITORING WELL SAMPLING, TESTING, AND EQUIPPING 
Following well installation, groundwater sampling and aquifer testing was conducted at 
monitoring wells L-GWL-1, L-GWL-4, ES-1A, ES-1B, ES-1C, F-DA-1, UV-GWL-3; and  
UV-GWL-2. Additionally, all 13 new monitoring wells were equipped with pressure transducers 
to monitor changes in groundwater elevations over time. Sampling, testing and equipping 
activities are summarized in the following sections. 

3.1 Groundwater Sampling 

Groundwater sampling was conducted at the groundwater elevation monitoring network wells 
from September 2 to October 29, 2025, to provide baseline water quality data in the data gap 
areas. Interconnected surface water monitoring network wells F-ISW-1, F-ISW-2, F-ISW-3, and 
UV-ISW-2 were not sampled because the shallow groundwater quality in this area is well 
understood. ES-ISW-1 is currently dry and was not sampled. 

3.1.1 Sampling Methods 

Groundwater samples at ES-1A, ES-1B, ES-1C, and F-DA-1 were collected by M&A in 
coordination with Bradley using the standard purge method. Prior to sample collection, Bradley 
removed at least 3 casings volumes of groundwater at each well using a submersible pump. 

M&A collected a groundwater samples from L-GWL-1, L-GWL-4, UV-GWL-3, and UV-GWL-
2 by grab method using a disposable bailer. The grab method was selected for sample collection 
at these wells based on observations during development activities. During airlift development, 
these wells rapidly dewatered multiple times and recovered very slowly. Poor water production 
at these wells, and slow recovery rates prevented sample collection by standard purge methods. 

Following collection, samples were delivered to the Monterey County Health Department 
Laboratory for analyses including irrigation suitability parameters, arsenic, iron, and manganese. 

3.1.2 Results 

Table 5 summarizes water quality results along with primary and secondary maximum 
contaminant levels (MCLs) for comparison. Copies of the laboratory reports are provided in 
Appendix C. 

In the groundwater samples from all monitoring wells, analytes were reported at concentrations 
below respective primary MCLs, with one exception. In the sample from L-GWL-4, arsenic was 
reported at a concentration of 24 micrograms per liter (mg/L), above the primary MCL of 
10 mg/L. Exceedances of secondary MCLs are summarized in Table 5. 
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Table 5. Water Quality Summary 

Analyte ES-1A ES-1B ES-1C L-GWL-1 L-GWL-4 F-DA-1 UV-GWL-2 UV-GWL-3 Primary 
MCL 

Secondary 
MCL 

Units 

Arsenic 5 2 3 <1 24 2 3 1.3 10   ug/L 

Boron 91 185 <50 <50 160 85 460 540     mg/L 

Calcium 42 162 44 22 20 58 65 82     mg/L 

Chloride 36 197 74 251 103 8.6 108 95   250 mg/L 

Conductivity @ 
25°C 

595 1,780 570 1,140 769 555 1,110 1,270   900 umho/cm 

Hardness 179 627 176 218 76.7 190 372 456     mg/L 

Iron 5,310 <100 1,420 162 202 243 <100 <100   300 ug/L 

Magnesium 18 54 16 51 6.5 11 51 61     mg/L 

Manganese 102 16 40 204 79 19 345 37   50 ug/L 

Nitrate as NO3 2.4 23 5.6 0.6 <0.5 0.9 15 11 45   mg/L 

pH 6.8 6.6 6.4 6.9 6.9 6.6 8.2 6.9     pH 

Potassium 4.4 4.4 2.6 4.8 2.3 3.3 3.3 3.9     mg/L 

Sulfate 86 153 18 35 23 96 143 262   250 mg/L 

Sodium 57 111 45 146 144 46 89 109     mg/L 

Total Alkalinity 
as CaCO3 

165 433 150 205 211 178 261 251     mg/L 

Total Dissolved 
Solids 

445 1,090 355 650 77 390 947 830   500 mg/L 

Notes:  
MCL = maximum contaminant level 
mg/L = milligrams per liter 
ug/L = micrograms per liter  
umhos/cm = micromhos per centimeter 
Bold values in red exceed Primary MCL 
Bold values exceed secondary MCL.
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3.2 Pneumatic Slug Testing 

Pneumatic slug testing was conducted at groundwater level monitoring network wells L-GWL-1, 
L-GWL-4, ES-1A, ES-1B, ES-1C, F-DA-1, UV-GWL-2, and UV-GWL-3 from November 17 to 
November 21, 2025, to evaluate aquifer properties at the wells. F-ISW-1, F-ISW-2, F-ISW-3, 
and UV-ISW-2 were not tested because they are in connection with the shallow groundwater. 
ES-ISW-1 is dry and was not tested. 

3.2.1 Testing Procedure 

Prior to pneumatic slug testing, monitoring wells L-GWL-1, L-GWL-4, ES-1A, ES-1B, ES-1C, 
F-DA-1, UV-GWL-2, and UV-GWL-3 were left undisturbed for at least 2 days following 
groundwater sampling activities. Pneumatic slug testing was conducted by applying air pressure 
to the sealed monitoring wells. Once the pressure head within the well equilibrates with the 
aquifer, a rising-head test is conducted by instantaneously releasing the air pressure and 
measuring the water level response.  

Each monitoring well was equipped with a wellhead manifold and a datalogging pressure 
transducer (Figure 4) to measure water level response during testing. The dataloggers were 
programmed to record water levels at a rate of 1 reading per second. During testing, pressure 
response data was monitored in real time on a laptop computer. A minimum of 6 rising head 
pneumatic slug tests were conducted at each well to verify that the data were repeatable. Slugs of 
different air pressure were used at each location for comparative analysis. Monitoring of rising 
head continued until the water level recovered to within approximately 99% of the initial static 
water level.  
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Figure 4. Wellhead Manifold and Datalogging Pressure Transducer 

3.2.2 Pneumatic Slug Test Results 

Water level recovery data from rising head tests were analyzed to estimate hydraulic 
conductivity (K) using the aquifer test analytical software AQTESOLV (HydroSOLVE, 2015). 
Either the Butler-Zahn Inertial method (Butler and Zahn, 2004) or the Kansas Geological Survey 
(KGS) method (Hyder et al., 1994) were used to analyze the observed water level response for 
all wells. 

Analytical methods used for analysis were determined based on water level responses during 
testing. The water level response at wells ES-1B and ES-1C was underdamped and characterized 
by oscillating groundwater levels during the recovery period. The Butler-Zahn analytical method 
was used to address inertial effects in the well. Other standard slug test models assume viscous 
damping only, so they were not applicable for this situation. 

During testing at wells ES-1A, F-DA-1, UV-GWL-2, and UV-GWL-3, an overdamped water 
level response was observed, characterized by increasing groundwater levels with no oscillation. 
The KGS analytical method was used because it provides more reliable K estimates compared to 
more traditional methods such as Bower & Rice. 
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For pneumatic slug tests, displacement (i.e., change in water level in the well) at a given time 
during the test (Ht) is normalized by the initial displacement (H0) as follows: 

normalized head = Ht/H0 

The normalized head was plotted against time and matched against type curves of known 
horizontal K. Horizontal K was also estimated using a straight-line method (Hvorslev, 1951) to 
compare to the values estimated using type curves and to validate the results. Analytical results 
are presented as horizontal K in units of feet per day (ft/day). The horizontal K values from the 
slug tests at each well are considered representative of the aquifer near the well at the depth of 
their screened intervals.  

Table 6 summarizes the estimated horizontal K values for each analytical method and the 
arithmetic mean of values from both analytical methods. One representative test at each well was 
selected for analysis. Graphs of observed water level response and the selected type curve for 
analysis are provided in Appendix D.  

Table 6. Summary of Estimated Hydraulic Conductivity from Pneumatic Slug Testing Analyses 

Well ID 
Primary Analysis Confirmation Analysis Average K 

(ft/day) Analytical Method K (ft/day) Analytical Method K (ft/day) 
ES-1A KGS 5.7 Hvorslev 6.1 5.9 
ES-1B Butler-Zahn 101.9 Hvorslev 48.8 75.3 
ES-1C Butler-Zahn 67.0 Hvorslev 57.9 62.4 
F-DA-1 KGS 2.7 Hvorslev 2.6 2.6 

UV-GWL-2 KGS 3.8 Hvorslev 3.9 3.9 
UV-GWL-3 KGS 3.4 Hvorslev 2.9 3.2 

 

As part of the Salinas Valley Deep Aquifers Study (M&A, 2024), previous reports and aquifer 
property data were reviewed. Based on the review, estimated K values in the Deep Aquifers 
typically range from 2 to 36 ft/day, with a geometric mean of about 10 ft/day. Therefore, the  
ES-1A and F-DA-1 values are within the range of expected values. 

3.2.3 Uninterpretable Data 

During the attempted slug tests at L-GWL-1 and L-GWL-4, approximately 2 pounds per square 
inch (psi) of pressure were applied to the sealed wells. An increase in system pressure was 
observed in the measured data. However, the pressure response over time was not typical. The 
aquifer did not equilibrate to the applied pressure change over an extended period of time. 
Testing was repeated several times with similar results. 
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The atypical pressure response in these wells prevented acquisition of usable data for aquifer test 
analysis. If the pressure in the well does not equilibrate with the surrounding aquifer, the initial 
head displacement when pressure is released is not well-defined, and the subsequent recovery 
data cannot be referenced to a stable baseline or a known static water level. 

The failure of these wells to reach equilibration with the aquifer after the pressure was increased 
may indicate extremely slow hydraulic communication between the well and the surrounding 
formation. The formation likely has a very low K and groundwater storage capacity. This is 
consistent with observations during drilling and well development. During development, the well 
screens became dewatered and recovered at a slow rate. Lithologic and geophysical logging 
indicates these wells are screened within a zone of weathered or decomposed granite derived 
from the Gabilan Range where well yields have been documented as variable, with many well 
yields less than 5 gallons per minute. The observed response at L-GWL-2 during pneumatic slug 
testing in early January 2025 was similar to the response at L-GWL-1 and L-GWL-4 in 
November 2025. The estimated horizontal K value at L-GWL-2 was 0.1 ft/day. All 3 of these 
wells are screened in weathered/decomposed granite. 

Low conductivity formations exhibit very slow groundwater movement due to small, poorly 
connected pore spaces. In a low permeability, low effective-porosity formation, the volume of 
water that can move in or out of the aquifer per unit time under a given pressure gradient is 
minimal. When air pressure is applied to the well to displace water into the formation, the water 
cannot readily dissipate into the surrounding matrix. The result is a prolonged period—
potentially hours or longer—during which the aquifer is still attempting to reach equilibrium 
with the applied pressure. 

3.3 Well Equipping 

On November 20, 2025, monitoring wells L-GWL-1, L-GWL-4, ES-1A, ES-1B, ES-1C, F-ISW-
1, and F-DA-1 were equipped with In-Situ Level TROLL 500 datalogging pressure transducers 
to continuously measure groundwater levels. Monitoring wells ES-ISW-1, F-ISW-2, F-ISW-3, 
UV-ISW-2, UV-GWL-2, and UV GWL-3 were equipped with In-Situ Level TROLL 500 
datalogging pressure transducers on January 15, 2026. The pressure transducers were suspended 
in the wells using vented direct data cables. 

The dedicated monitoring equipment was installed in each well based on static groundwater 
levels and depths of screened intervals. In the groundwater level monitoring network wells  
L-GWL-4, ES-1A, ES-1B, F-DA-1, and UV-GWL-2, the pressure transducers were placed 
approximately 200 feet below the static water level measured at each location except for where 
the desired submergence was not achievable. At L-GWL-1, ES-1C, and UV-GWL-3, where the 
height of the water column was less than 200 feet, the transducer was placed near the bottom of 



Langley, Eastside, Forebay, and Upper Valley Subbasins 
Monitoring Well Construction, 

Development, Testing, Sampling, & Equipping 

Page 22 

the screened interval. In the interconnected surface water monitoring network wells (ES-ISW-1, 
F-ISW-1, F-ISW-2, F-ISW-3, and UV-ISW-2), the pressure transducers were placed near the 
bottom of screened interval. Table 7 summarizes pressure transducer specifications and depths. 

Table 7. Transducer Specifications 

Monitoring  
Well 

Screened 
Interval 

(feet btoc) 

Static 
Groundwater 

Level 
(feet btoc) 

Transducer 
Depth  

(feet btoc) 

Pressure 
Range/Maximum 

Submergence 
(ft H2O) 

Transducer 
Model 

L-GWL-1 80-160 22.33 150 692 Level TROLL 500 

L-GWL-4 280-330 101.90 302 692 Level TROLL 500 
ES-1A 850-900 127.55 328 692 Level TROLL 500 
ES-1B 440-490 90.80 291 692 Level TROLL 500 

ES-1C 200-250 65.68 240 692 Level TROLL 500 

ES-ISW-1 25-55 N/A 54 69 Level TROLL 500 

F-ISW-1 160-190 148.53 190 231 Level TROLL 500 

F-DA-1 1200-1250 107.40 307 692 Level TROLL 500 

F-ISW-2 35-65 13.88 65 69 Level TROLL 500 

F-ISW-3 35-65 9.72 65 69 Level TROLL 500 

UV-ISW-2 15-35 24.07 35 69 Level TROLL 500 

UV-GWL-2 500-550 331.41 531 692 Level TROLL 500 

UV-GWL-3 460-490 344.48 490 692 Level TROLL 500 
btoc – below top of casing 
ft H2O - feet of Water Column 

As shown in Table 6, ES-ISW-1 was equipped with a pressure transducer even though it was a 
dry well at time of development. This well was designed to monitor depletion of interconnected 
surface water, so dry conditions are informative for its purpose. Based on current conditions, 
there is no shallow groundwater interconnected to the surface water at the ES-ISW-1 location. 
Additionally, Gabilan Creek was observed dry at the time of well construction activities. During 
the summer of 2025, there was no potential for depletion of interconnected surface water. The 
relationship between shallow groundwater and the surface water at Gabilan Creek will continue 
to be monitored to assess any potential for future depletions of interconnected surface water, 
especially during periods of high winter flows. 
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5 ACRONYMS & ABBREVIATIONS 
bgs ..................below ground surface 
Bradley ........... Bradley & Sons, Inc. 
btoc .................below top of casing 
DWR ..............Department of Water Resources 
Eastside ..........Eastside Aquifer 
ft/day ..............feet per day 
ft H2O .............feet of Water Column 
Forebay ..........Forebay Aquifer 
GSP ................Groundwater Sustainability Plan 
HCM ..............hydrogeologic conceptual model 
K .....................hydraulic conductivity 
KGS................Kansas Geological Survey 
Langley ..........Langley Area 
M&A ..............Montgomery & Associates 
MCL ...............maximum contaminant level 
MCWRA ........Monterey County Water Resources Agency 
mg/L ...............milligrams per liter 
NAD ...............North American Datum 
NAVD ............North American Vertical Datum 
Pacific ............Pacific Surveys LLC 
Polaris ............Polaris Land Surveying, Inc. 
psi ...................pounds per square inch 
PVC ................polyvinyl chloride 
Salem..............Salem Engineering Group, Inc. 
SGM R2 .........Sustainable Groundwater Management Round 2 
Subtronic ........Subtronic Corporation 
SVBGSA ........Salinas Valley Basin Groundwater Sustainability Agency 
Upper Valley ..Upper Valley Aquifer 
ug/L ................micrograms per liter 
umhos/cm .......micromhos per centimeter 
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Well Permits, Geophysical, Caliper, and Lithologic Logs, 
Cuttings Photos, As-Built Diagrams, Well Completion 
Reports, Encroachment Permits, Concrete Tickets, and 
Project Chronology 
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