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Monterey Subbasin

= 30,850 acres
= Mostly residential

= Management split with
MCWD managing the
Marina/Ord
Management Area
and SVBGSA
managing the Corral \ oo SEASE
de Tierra e R
Management Area '

= Former Fort Ord =
federal land between
management areas —
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Sources
1. Basemap is ESRI's ArcGIS Online world topographic map, obtained

19 June 2020

Sources

1. Basemap is ESRI's ArcGIS Online world topographic map,
obtained 22 June 2020

2 DWR groundwater basins are based on the boundaries defined
in California’s Groundwater, Bulletin 118 - 2018 Update

Management Areas

Monterey Subbasin
Groundwater Sustainability Plan
June 2020

Figure 1-3

2. DWR groundwater basins are based on the boundaries defined
in California's Groundwater, Bulletin 118 - 2018 Update.

3. Parcels retained by the federal government in the former Fort Ord are
provided by Army Corps of Engineers on 12 Spetember 2019
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Legend Sources
1. Surface elevation data obtained from USGS NED

Montersy Subbasin (https://viewer.nationalmap.gov/basic/).

Other Groundwater Subbasins
1| Corral de Tierra Area

within Salinas Valley Basin
4 d
Elevation Contour (200-ft interval)
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Net Annual Groundwater Flows (AFY)

Historical Water Budget S

Recharge
Rainfall, leakage, irrigation 10,055 6,144 4435
Well Pumping
Infl OWS/ Outﬂ OWS MCWD (180-Ft and 400-Ft Aquifers) 1,797
MCWD (Deep Aquifers) -2,262
Water Year 2004'20 1 8 North of Reservation Road Portion -287
El Toro Primary Aquifer System 1295
Well Pumping Total -5,641 -4,346 1296
- Generated from the Monterey  netinter-Basin Fiow (Presumed
/ Freshwater)
* Subbasin Model de Veloped by Seaside Subbasin 918 1,310 392
180/400 Foot Aquifer Subbasin -9,393 -5,761 -3632
KI Ocean -524 -524 0
-8,999 -4,975 -4024
Y Net Inter-basin Flow (Presumed
e .\Seawater)
;‘I’::;:'T:mga_l180/4oo Foot Aquifer Subbasin -2,872 -2,872 0
Reservation Road PoiQcean 2,872 2,872
: R ¢ 0 0
SEASIDE N “_Net Intra-basin Flow 0 1544 1544

SUBBASIN

Net Surface Water Exchange
Salinas River Exchange

BINET ANNUAL CHANGE IN 4434
GROUNDWATER STORAGE _ 1682 2808



Upper Valley Chapter 6 — Water Budgets

/ Historical Water Budget Historical Sustainable Yield

Modeled Historical Average Wi ™ The sustainable yield is the maximum amount of

Components (WY 2004-2018) SEEILIERE | o extraction that can occur without causing
undesirable results as defined for each
Groundwater Pumping sustainability indicator.
Net Stream Exchange = Typically, the sustainable yield is derived from

subtracting the overdraft from the pumping;
however, that results in a negative number.

-
Subbasins/Basin = More data is needed to understand why

Net Storage Gain (+) or Loss () groundwater levels have dropped So much.

= Corral de Tierra has experienced chronic
declines in groundwater levels, ~27 feet

e (average) since 2000. This results in a decline in

10 e storage as well.

Indicates
increase
in storage



Groundwater Budget Summary

= Future water budget incorporates average
climate change, but does not represent short-
term climate change effects

Baseline

—+—"2030" Climate Scenario NOTE: these are the OLD

—#—"2070" Climate Scenario

- s MT/MO, and need to be
- revised upwards

e e e I A S R A MO (2008)

20

10

= The future water budget is one of three
simulations run for each 2030 and 2070:

[ e I e e MT (2015)
433728 ' ; 543315 57984 61636.5

Elevation (ft)

= Boundary conditions held at Minimum Thresholds

-10

= Boundary conditions held at Measurable Objectives

= Boundary conditions held at SWI-protective levels

Change in Groundwater

= Marina-Ord also has “with project” scenarios

-30

= The water budget will be refined with future
versions, and MCWD plans to integrate the

Corral de Tierra projected Groundwater Level decline Monterey Subbasin Model into the
when adjacent subbasins meet their Measurable SVIHM/SVOM
Objectives (baseline, 2030 CC, 2070 CC

10 \\

-0



Corral de Tierra

(El Toro Primary Aquifer

System)

Measurable Objective

Marina-Ord
(Dune Sands, 180-Ft,

400-Ft, Deep Aquifers)

Measurable Objective

330

320

300
. = Minimum Threshold -
Minimum Threshold T c 2008 elevation

(MT): LIUE g %0
Minimum groundwater ®
Set to 2008 groundwater ) i

elevations REVISED elevations observed between
1995 and 2015 280
270

Groundwater conditions/SMC — Groundwater Levels

Example well - 16S/02E-02G01
16S/02E-02G01

Measurable Objective —

(Mo): (MO): .
Set to 2004/2005 groundwater Set to 2004 groundwater 310 | e~ %??i’_e_l?\_/?{l?? _______________
elevations REVISED elevations.

Undesirable Result:
More than 20% of groundwater elevation minimum thresholds are 260
exceeded in any principal aquifer

250
2000 2005 2010 2015 2020 2025

Year

2030



Groundwater conditions/SMC —

Groundwater Levels

’ $ - D Representative

SUBBASIN Monitoring Sites

Wells with groundwater
levels below the
REVISED MT in 2019
are circled in RED (all
Corral RMS)
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Groundwater conditions/SMC —
Groundwater Storage

Whole Subbasin

Measurable Objective
(MO):
MO for Groundwater Levels and
Seawater Intrusion will be used
as proxy

Califomia State
University Montersy Ba

Califomia State
University Montersy

Minimum Threshold
(MT):
MT for Groundwater Levels and
Seawater Intrusion will be used
as proxy

Seaside

Seaside

U C IA RANG

Fort Ol i Monks:
National S Nationa ° f y
Monument Biale y ek Mazis '

IA RANGE
[

I'Rey Oaks

Undesirable Result:

(1) exceedance of >20% of

groundwater level MTs in
either (a) both the Dune Sand
and upper 180-Foot Aquifers,
or (b) both the lower 180-Foot

and 400-Foot Aquifers, or (c) N s i ° N . A, °
5 ® o
the Deep Aquifers, or (d) the El A P e S ——— -+ A P e S ———— L] <
(Scale in Milas) (Scale in Milas)

Toro Primary Aquifer System;

OR (2) Exceedance of seawater 201 7 Fa” 201 8 Sprlng

intrusion MTs.




Groundwater conditions/SMC —
Seawqter lntrusion

Natl

Whole Subbasin

EAST SIDE
AQUIFER
SUBBASIN

by “® % o ) Earo 11801400 FOOT
,t‘llllé,[lj’///ll 2 X AQUIFER

Measurable Objective SUBBASIN

(MO):
Identical to the MT

Minimum Threshold
(MT): .
The approximate location in AN
2015 of the 500 mg/L
chloride concentration
isocontour in the lower 180-
Foot and 400-Foot Aquifers;
~ 3,500 feet from the coast
in the Dune Sand Aquifer,
upper 180-Foot Aquifer and

"“MONTEREY
5. SUBBASIN

Balt Cluty

Deep Aquifers. No seawater i f :
intrusion in the El Toro A T A
Primary Aquifer System. :
5 Legend Sources
2017 Fall Groundwater Contours.  Post 2015 TDS Measurements T Bataindg (S ESILE OOl OOs Wate WRdgraphic A,
— | the 400-Foat Aquifers cbtained 22 December 2020
UndeSirab|e Result_ @ s500mgrL 2. TDS and chioride measurements are obtained from various
Estimated Seawater Intrusion in
. i @ 500-1,000 mgiL agencies.
Wortaay Gubbesin Now:) B o 3. Extent of seawater intrusion estimated for areas with TDS
Any exceedance of the MT. o Area of Known Seawater @ 1,000-3,000 mg, 1,000 mg/L based on AEM survey and groundwater
i3] Intrusion @ 3,000- 10,000 mg/L maonitoring data.
£ Area of Polential Seawaler @® >10,000 mgiL : =
LA \nirusion Seawater Intrusion Extent in the
Post 2015 Chioride Sampling - Lower 180-Foot, 400-Foot Aquifer
Results (mgiL) Abbreviations —_—
A 22-250 mgi/L = miligrarn per liter Monterey Subbasin

Groundwatar Sustainahility Plan



Groundwater conditions/SMC — Current Water Quality Exceedance Maps

Number of Wells | Percentage

w . Historical .
hOIe Subbasm Constituent E;g:;t:g Standard Number of E:cﬁfadtg‘g OfV‘VAiIt‘:Is
oRConcen e Standard SIS Monitoring Stangard f:gm Exceedanc
Wells Sampled

Domestic ILRP Wells (Data from March 2013 to December 2017)

Measurable Objective (MO) Total
No additional exceedances of drinking water Dissolved 1000
standards in potable supply wells or Basin Plan stelles . i
water quality objectives for agricultural supply . o el (o el ) ) ) V) N SUBBASIN
wells as a result of GSP implementation. Arsenic UGIL 39% S
Exceedances are only measured in public water Chloride 500 MG/L 33 1 3%
system supply wells and domestic and agricultural Iron 300 UG/L 32 11 34%
Manganese 50 UG/L 31 10 32%

Nickel 100 UG/L 33 1 3% MONTEREY
oo SUBBASIN j753-
Specific 3

1600 UMHOS/CM 33 3 8%, Foros 40507
SOnSHEEe ’ AGL020028240-RIVERT |

Total
Minimum Threshold (MT) Dissolved 1000 MG/L 32 2 6%

Identical to the measurable objective. Solids
Zinc 5 MG/L 32 1 3%

Monbe

s

VB 180/400 FOOT
& AQUIFER

MG/L 7 1

S,
i
g )’q:

o

32 700888-001

T
Regonal National
I Monument

\—-"‘M}-\-‘_t
—

[eak
mrk

Undesirable Result:
Any exceedances of MTs during any one year as a
direct result of projects or management actions
conducted pursuant to GSP implementation is
considered as an undesirable result.

(Still under discussion)

Tehama
Boll C ulty

Z z 2700536002 ‘
2702315-001

{

A S\:::Ié‘ilrl‘M jas]



ILRP On Farm Domestic

Groundwater conditions/SMC — Current Water

Marina

Blanco Rd

ia
State Univarsity
Montemy Bay

FoitOrd
National
R ndment

\ Seaside

Fort Ord
ational
Monument

Club at
Pasadera

Peak

Te a
Park 5 il Eoib
N
AU 2 4
(Scale in Miles) 9511

£l Legend Notes
3 1. All locations are approximate.
E QMumerey Subbasin Management Areas
el
2| Other Groundwater Subbasins ~ (C=3) Marina-Ord Area Sources
E within Salinas Valley Basin Corral de Tierra 1. Basemap is ESRI's ArcGIS Online world topographic map,
¢l GeoTracker GAMA Water obtained 15 April 2021
%] Quality Monitoring Wells

@ ILRP Domestic Well
@ ILRP Irrigation Well
© DDW Vel
Abbreviations
DDW = Division of Drinking Water
GAMA = Groundwater Ambient Monitoring and Assessment
ILRP = Irrigated Lands Regulatory Program

Locations of Wells in the Groundwater
Quality Monitoring Network
Monterey Subbasin

Groundwater Sustainability Plan
April 2021

Figure 7-17

2ath:

Quality Exceedance Maps

Water Quality Monitoring
Locations, not exceedance map



Whole Subbasin

Measurable Objective
(MO):
Identical to the MT.

Minimum Threshold
(MT):

Zero net long-term
subsidence, with no more
than 0.1 foot per year of

measured vertical

displacement between June
of one year and June of the
subsequent year to account
for INSAR measurement
errors.

Undesirable Result:
Any exceedances of
minimum thresholds during
any one year due to lowered
groundwater elevations is
considered as an
undesirable result.

" .. . SUBBASIN

_Assoe. med

e "/;_, N Biance

MONTEREY
%, SUBBASIN

u:‘

“180/400 FOOT
AQUIFER
SUBBASIN

EAST SIDE
AQUIFER
SUBBASIN

Groundwater conditions/SMC — Subsidence

Negligible current
subsidence

Future subsidence
due to
groundwater
conditions is
unlikely

Minimum threshold
and measurable
objective set at
zero long-term
subsidence



Whole Subbasin

Measurable Objective
(MO):
Identical to MT.

Minimum Thresheold

Minimum shaflow
groundwater gfevations
historically pbserved
between 1985 and 2015

Undesgjirable Result:
Any mihimum threshold

groundwayer well near any
location oRISW for more
than two cor§ecutive years.

Groundwater conditions/SMC

— Interconnected Surface
Water

= No interconnected surface water
monitoring points yet

Proposed reactivating USGS El
Toro Creek gage and installing a
shallow well nearby to correlate
flows (seasonal) with shallow
groundwater elevations (Star)

This map does not show the
Salinas River where it crosses
the Subbasin boundary. Added
in presentation, will be added in
next version.

po 8

p
i
£

#Fig5-38 Depth to GW Cowalmxd

L
i
&
n
;:’“:%“’I
iy
i .
: Regiongl
Park
i
‘%‘
i
L
U creek
%y narpet &
) ) Ny
S S §
L L o ""?
o, Cble; ",y = 4 = '\.&
I o e R
R ey
S ST &
3 & S .
s G
N $EEEy, ot
0 1 2 ., N
5 N
(Scale in Miles) Wats TE ok STERRA OE SALINAS
Legend Sources

@Mu nterey Subbasin

Other Groundwater Subbasins within
Salinas Valley Basin

Management Areas
[E== Warina-Ord Area

— i

Areas of Groundwater Within 20 feet
of land Surface (ft bgs)

oS
G-
B 10.1-15

1. Basemap is ESRI's ArcGIS Online world topographic map,

2. Depth to water data are calculated by subtracting the 2019

obtained 22 December 2020.

Fall Paso Robles Aquifer contour frem land surface in the
Corral de Tierra Area.

Areas of Groundwater Within 20 feet
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Summary of Current Conditions in Relation to SMC

Corral de Tierra has experienced chronic lowering of
groundwater levels since before SGMA

Since 2000, 271t (average) groundwater levels decline

El Toro Primary Aquifer System has historically elevated
arsenic concentrations, which are not related to depth,
groundwater elevations, or pumping. Rather they are more
endemic to the geologic formations that comprise the El Toro
Primary Aquifer System.

Given that the Subbasin’s extraction is a data gap, it is
difficult to adequately model sustainable yield.
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Multi-
subbasin
Projects

Multi benefit
Stream
Channel
Improvements

Winter
Release with
ASR and
Direct
Delivery

Regional
Municipal
Supply

Projects and Management Actions

Recharge
from Surface
Water
Diversions

Pumping
Allocations &
Control

Corral de
Tierra

Decentralized
Projects
Residential In
Lieu &
Stormwater
Recharge

Wastewater
Recycling for
Reuse

Increase GW
production from
Upper Corral for

Lower Corral

Distribution



Winter Release with Regional Municipal Multi-benefit Stream
ASR and/or Direct Supply Project Channel Improvements
Delivery

Multi-Subbasin Projects
4 ﬁ .




Wastewater Recycling and Reuse

Pumping Allocations and Controls

CORRAL DE TIERRA




Check Dams Recharge with Surface
Water Diversions Increase GW production

from Upper Corral for
Lower Corral Distribution

CORRAL DE TIERRA
I G .




Decentralized Residential In Lieu

Recharge Projects Decentralized Stormwater Recharge

CORRAL DE TIERRA



Implementation Actions

Support Implementation of
180/400 GSP and Seaside
Watermaster Actions

Support Restrictions on
Additional Wells in Deep
Aquifers

 Collaborate and provide input
to Monterey County as it
finalizes proposed
modifications to the well
construction ordinance.

Deep Aquifers Investigation

» Support completion of study of
the Deep Aquifers to enable
better management of
groundwater and seawater
intrusion.

Adopt 2022/2023 Priority Actions
for Deep Aquifers in Absence of
new Well Construction Ordinance
if Conditions Threaten
Sustainability in Near Term

* To be determined (TBD). Priority actions

will be developed based on findings
reported from the Deep Aquifers study.



Implementation Actions

SWIG SWI Modeling

« Participate in working group * Develop seawater intrusion
that is pulling together the best model for the Monterey Subbasin.
available science, data, and
understanding of local
seawater intrusion causes and
potential resolutions.

Incorporate Monterey
Subbasin Model into SVIHM

* Refine construction and
calibration of the SVIHM in the
Monterey Subbasin using
inputs developed for the
Monterey Subbasin Model.



Implementation Actions

Well Registration

» Register all production wells,
including domestic wells

GEMS Expansion &
Enhancement

» Update current MCWRA GEMS
program, by collecting
groundwater extraction data
from wells in areas not currently
covered by GEMS and
improving data collection

Water Quality Partnership

* Form a working group for
agencies and organizations to
collaborate on addressing water
quality concerns.

Dry Well Notification System

» Develop a system for well owners
to notify the GSA if their wells go
dry. Refer those owners to
resources to assess and improve
their water supplies. Form a
working group if concerning
patterns emerge.



Implementation Schedule

Monitoring
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Reporting

Data Gaps

Communication &
Engagement

Start-up Budget

Projects & Actions

@ Annual Report

Project Selection, Planning, and Funding
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Pursue Communication and Engagement of Stakeholders

Establish and Use Start-up Budget

Begin Implementation and Pursue New Projects

DWR Review

5-Year Update

" %

Year w

2026

2022

DWR Review
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5-Year GSP Update

as Needed
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Develop Update

2027
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