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TECHNICAL MEMORANDUM

DATE: December 19, 2025 PROJECT #: 9100

TO: Dwight Smith, McGinley & Associates, on behalf of the Salinas Valley Water Coalition
(SVWC)
Bob Abrams, Aquilogic, on behalf of the Salinas Basin Water Alliance (SBWA)

CC: Piret Harmon and Emily Gardner, Salinas Valley Basin Groundwater Sustainability Agency
(SVBGSA)

Amy Woodrow, Monterey County Water Resources Agency (MCWRA)

FROM: Hanni Blair; Kayla Bicknell, Abby Ostovar, Ph.D.; Staffan Schorr; and
Derrik Williams, P.G., C.Hg.

PROJECT: Computer Modeling Agreement

SUBJECT: Results of Computer Modeling Agreement for the Salinas Valley Water Coalition (SVWC)
and the Salinas Basin Water Alliance (SBWA)

INTRODUCTION

The Salinas Valley Water Coalition (SVWC) and Salinas Basin Water Alliance (SBWA) jointly
requested that the Salinas Valley Basin Groundwater Sustainability Agency (SVBGSA)
complete groundwater model runs that would enable them to conduct a superposition analysis of
pumping effects on intersubbasin flow. At the time of the request, the Salinas Valley Integrated
Hydrologic Model (SVIHM) was provisional and under development by the U.S. Geological
Survey (USGS). Montgomery & Associates (M&A) had permission to run the model through the
SVBGSA Cooperation Agreement with the USGS. Although USGS published the SVIHM in
April 2025, SBWA and SVWC decided to continue to have M&A run the modeling simulations
with the published version.

SVBGSA, SVWC, and SBWA developed the Computer Modeling Agreement, under which the
modeling was completed. Aquilogic, Inc. (Aquilogic)—on behalf of SBWA—and McGinley &
Associates (now UES)—on behalf of SVWC—detailed the requested modeling in a
memorandum to SVBGSA, Assessment of Groundwater Flows between Subbasins of the Salinas
Valley Groundwater Basin (SVGB), dated June 21, 2022.

On behalf of SVBGSA, Montgomery & Associates (M&A) completed the modeling simulations.
Working closely with Aquilogic and McGinley & Associates, Phase I of this project consisted of
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developing the modeling approach, which is outlined in the Summary of Modeling Approach
Technical Memorandum (Approach TM) dated June 16, 2023. Phase II consisted of running the
simulations and summarizing the results in this memorandum. After an executive summary of
the results, the memorandum briefly describing the SVIHM and relevant changes made to
conduct the simulations, documents the modeling approach, and presents the requested results
for each set of simulations. Aquilogic and McGinley & Associates are responsible for
interpreting the significance of the results; however, the summary section includes notes and
cautions to guide that interpretation.

SUMMARY OF RESULTS

M&A completed the 10 model simulations according to the approaches defined by Aquilogic
and McGinley & Associates in their June 21, 2022 memorandum. The first approach used the
existing historical model simulation as the baseline condition and then turned off pumping in
each of the Upper Valley Aquifer (Upper Valley), Forebay Aquifer (Forebay), Eastside Aquifer
(Eastside), and 180/400-Foot Aquifer (180/400) Subbasins in 4 separate model simulations. The
second approach was to develop a no-pumping baseline condition simulation for the Valley and
then turn pumping on for the same 4 subbasins, each in a separate model simulation. Including
the baseline simulations, each approach consisted of 5 model simulations for a total of

10 simulations. This memorandum relays the results requested by Aquilogic and McGinley &
Associates, which provide the basis for Aquilogic and McGinley & Associates to complete a
superposition analysis of intersubbasin subsurface flow.

For clarity, the results are separated into sections for each group of model simulations:

Pumping Turned Off by Subbasin Pumping Turned On by Subbasin
Compared to the historical SVIHM baseline, Compared to a no-pumping baseline scenario,
pumping is turned off one subbasin at a time | pumping is turned on by one subbasin at a time

Upper Valley Off Upper Valley On
Forebay Off Forebay On
180/400 Off 180/400 On
Eastside Off Eastside On

All model simulations were completed with the published version of the SVIHM. Reservoir
releases are specified according to historical releases and do not change based on basin
conditions. The Langley, Monterey, and Seaside Subbasins are not well calibrated in this model
version. While all subbasins and boundary segments are included in the results, these simulations
focus on the 4 agricultural subbasins in the Salinas Valley.
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Table 1 summarizes the net subsurface flows between the 4 agricultural subbasins for all
simulations for the historical period of 1980 to 2022. In addition, it shows the difference between
each simulation and either the pumping baseline or no pumping baseline. Simulations are listed
in the rows, and each column corresponds with a subbasin boundary segment. Columns are also
included for the subsurface flow across the coastal boundary from the Monterey Bay. This is not
indicative of the advancement of seawater intrusion, as measured by the 500 mg/L chloride
1socontour, as the SVIHM does not simulate chloride movement.

Figures showing the groundwater level difference for each simulation compared to the
corresponding baseline are included in the results sections of this memorandum for the historical
period of 1980 to 2022. Attachments 1 and 2 also include figures for the recent period of 2018 to
2022. Figures in the attachments include average groundwater level differences for the summer,
winter, and entire year. Attachment 1 shows figures zoomed in to the subbasin where pumping is
turned on or off, and Attachment 2 shows the same set of figures for the entire Valley.

Groundwater typically flows from the Upper Valley Subbasin to the Forebay Subbasin and then
to the 180/400 and Eastside Subbasins. In the first set of simulations, when pumping is turned off
in a subbasin, groundwater levels are higher there than in the baseline. This decreases the
groundwater gradient from the up-valley subbasin, which reduces inflow from the up-valley
subbasin to the subbasin where pumping was turned off. It also increases the gradient with the
down-valley subbasin, which increases outflow to other subbasins from the subbasin where
pumping was turned off. Conversely, in the second set of simulations, when pumping is turned
on in a subbasin, groundwater levels are lower there than in the no-pumping baseline. This
increases the gradient from the up-valley subbasin, which increases inflow into the subbasin
where pumping was turned on. It also decreases the gradient to the down-valley subbasin, which
reduces outflow from the subbasin where pumping was turned off. In general, the largest
magnitude flow differences from baseline occur between subbasins immediately adjacent to the
subbasin where pumping is turned on or off.

In the pumping on baseline, groundwater flows from the 180/400 Subbasin into the Eastside
Subbasin. When pumping is turned off in the 180/400 Subbasin, 180/400 Subbasin groundwater
levels are higher than in the baseline, the groundwater gradient with the Eastside Subbasin
increases, and the subsurface flow to the Eastside Subbasin increases. When the Eastside
Subbasin pumping is turned off, Eastside Subbasin groundwater levels rise enough above the
baseline to reverse the groundwater gradient so that the net subsurface flow is from the Eastside
to 180/400 Subbasin. In the no pumping baseline, groundwater flows from the Eastside to the
180/400 Subbasin. When pumping is turned on in the 180/400 Subbasin, its groundwater levels
are lower than in the baseline, the groundwater gradient from the Eastside Subbasin becomes
steeper, and the inflow from the Eastside Subbasin into the 180/400 Subbasin is greater than in
the baseline. When pumping is turned on in the Eastside Subbasin, groundwater levels in the
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Eastside Subbasin are lower than in the baseline, the groundwater gradient reverses relative to
the no pumping baseline, and groundwater flows from the 180/400 Subbasin into the Eastside
Subbasin.

The simulations that show the greatest magnitude of difference in intersubbasin groundwater
flow is when pumping in either the 180/400 or Eastside Subbasin is turned on or off; the
subsurface flow that changes the most is between those 2 subbasins. Pumping affects the
groundwater levels the most in the subbasin where pumping is turned off or on, and then other
subbasins to a lesser extent. Pumping changes in the 180/400 and Eastside Subbasins appear to
result in the greatest impact on groundwater levels to the adjacent subbasin.

Net subsurface flow across the 180/400 Subbasin coastal boundary changes the most with the
180/400 Subbasin pumping off scenario. In the pumping on scenarios, turning pumping on in
either the 180/400 or Eastside Subbasin affect subsurface flow across the coastal boundary to
approximately the same magnitude.
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Figure 1. Summary of Salinas River Surface Water and Groundwater Flows Between Subbasin

The SVIHM is a numerical groundwater flow model developed to simulate groundwater and
surface water conditions in the Salinas Valley under historical conditions. It is part of a larger
suite of models that includes a geologic model and a watershed model. The SVIHM is built using
the most recent version of the USGS MODFLOW One Water Hydrologic Flow Model (OWHM)
code.
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The SVIHM has 9 layers representing principal aquifers and aquitards in the Salinas Valley. The
Farm Process in the SVIHM—which is unique to MODFLOW OWHM—estimates demand-
based agricultural pumping. Municipal, industrial, and domestic pumping are specified based on
historical records and estimates. Reclaimed water supply, diversions to the Castroville Seawater
Improvement Project (CSIP) from the Salinas River Diversion Facility, and surface water flows
including releases from the Nacimiento and San Antonio Dams, are specified based on historical
records. Runoff, agricultural return flows, and recharge are simulated flows that vary in time and
space in the SVIHM in response to climate, land use, and groundwater elevations. Further
description of the SVIHM can be found in the USGS model summary report by Henson and
others (2025 [pre-print]).

The USGS made a few notable changes in the final version of the SVIHM, as compared to the
version reviewed when developing the modeling approach for this project:

1. Temporal Update: The final SVIHM was updated to run from 1967 to 2022.

2. Flooding of Layer 1: The USGS added a layer of drain cells across layer 1 to address
simulated water levels above the ground surface (flooding). With the addition of drains,
any groundwater flow into model cells that would increase the head above the top
elevation of the cell is routed to nearby streamflow. This computer modeling task was
previously paused in 2024 due to observed simulated flooding of layer 1, for which the
USGS added the drain later in 2024 as a preventative measure.

3. Water Balance Subregion (WBS) Adjustment: The SVIHM is divided into WBSs, or
farms, as shown on Figure 2, which is reproduced from the USGS model report (Henson
and others, 2025 [pre-print]). The agricultural water demand and supply are calculated by
the SVIHM at the WBS level. When the approach to this project was developed, the
WBS boundaries specified in the SVIHM did not correspond with Bulletin 118 subbasin
boundaries used for groundwater sustainability plans (GSPs), and they were not
necessarily contiguous. In the final version of the SVIHM, the USGS adjusted those
boundaries to align better with the subbasin boundaries.
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Figure 2. Water Balance Subregion Grouping for Results
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MODELING APPROACH

The proposed superposition analysis requires that groundwater pumping be removed from or
turned off in individual subbasins in the SVIHM, or be turned on again after being turned off for
the no-pumping baseline. Wells were turned off by subbasin through the following methods:

e Urban wells, which have specified pumping rates (municipal, industrial, and domestic
wells), were turned off by specifying a rate of zero for the affected wells in the MNW
package input files.

e Agricultural wells have pumping rates calculated internally in the SVIHM Farm Process
according to land use and crop demand. Groundwater pumping was eliminated as a
potential source of water that the model can use to meet demand. Wells were “turned oft”
by setting the maximum pumping rate of the wells located within the subbasin of interest
to zero in the farm package input files. Historical surface water deliveries continue for
irrigation. Without additional water sources, demand was partially met (deficit irrigation).
Land use demand remained unchanged. This approach, selected by the SBWA and
SVWC hydrologists, also eliminated any recharge from return flow of excess agricultural
irrigation sourced from groundwater since there was no groundwater supplied for
irrigation.

CSIP deliveries are determined based on demand in the CSIP area: first, the model attempts to
meet CSIP crop demand using natural sources (precipitation and groundwater root uptake);
second, it uses prescribed non-routed delivery of recycled water; third, it attempts to divert
surface water at the SRDF; and finally, it pumps groundwater to make up any demand shortfall.
At Clark Colony, it follows the same progression without recycled water. The model simulates
the historical diversion amounts as a specified diversion from the main channel (Salinas River
for CSIP and Arroyo Secco for Clark Colony). The specified diversion goes into a side channel
from which the associated farm (water balance subregion) is allowed to draw to meet its demand.
In the public release version of the SVIHM from the USGS, any diverted water that is not used
by the farm is returned to the main channel. This allows the farm to use up to the historical
diversion but does not guarantee that the historical diversion will be completely removed from
the system.

For the stream diversions to be consistent between the model runs, a change was implemented to
the stream flow routing package to disconnect the return of the diversion side channels from the
main channel. With this change, the historical diversion amount is always diverted from the main
channel and if there is any unused portion it disappears from the model domain. Without
groundwater as a water supply, irrigation decreases and deficit irrigation results in reduced
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evapotranspiration from crops. The other anticipated impacts on the water budget from this
approach are reduced return flows and reduced deep percolation from farms.

This memorandum provides model simulation outputs according to the Summary of Modeling
Approach Technical Memorandum. In addition, M&A shared the raw output files with the
SBWA and SVWC hydrologists. These include the model input files (discretization data), the
groundwater elevation difference outputs compared to the baseline model, groundwater cell-by-
cell flow budget files, and modeled Salinas River flow output.

MODEL RESULTS FOR TURNING OFF PUMPING BY SUBBASIN

For this set of simulations, M&A used the historical model with the stream diversion
modifications noted above as the pumping baseline. Pumping was turned off for each of the
Upper Valley, Forebay, Eastside, and 180/400 Subbasins in 4 separate model simulations. The
results for the individual subbasin “off” simulations are compared to the pumping baseline
simulation. This section focuses on the first set and organizes results by the key outputs.

Groundwater Level Changes

Groundwater level change is calculated as the difference between the pumping baseline
simulation and each subbasin pumping off scenario. The difference is averaged over 2 periods:
1980-2022 for the historical period and 2018-2022 for the recent period. Dry cells were excluded
from the calculation. The average difference was calculated for the water table, 180-Foot Aquifer
or equivalent (model layer 3), and the 400-Foot Aquifer or equivalent (model layer 5). In the
Upper Valley, only the results for the water table are presented because the aquifer is unconfined
and model layers 3 and 5 pinch out near the Forebay and Upper Valley border. Note that the
water table crosses multiple layers, especially near the valley margins, and is represented as the
simulated groundwater elevation in the topmost partially saturated cell. The FloPy python water
table function was used to calculate the water table elevation. These average water level
differences are presented spatially as color-flooded maps.

Figure 3 through Figure 6 show examples of groundwater level change differences between the
pumping baseline and pumping off scenarios for key aquifers in each subbasin for the historical
period. Each figure is focused on the subbasin of the adjustments; figures with groundwater level
changes across the entire Valley are included in Attachment 2.

Maps were also prepared to represent average groundwater level changes over time for either the
wet (December to March) or dry (June to August) season. The water level difference between the
pumping baseline and each scenario was calculated for only the months defined in the wet or dry
season. It was then averaged across the same 2 periods mentioned above.
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