
















































































































































































Recommendations to Address the Expansion of Seawater Intrusion
in the Salinas Valley Groundwater Basin Section 5

the Deep Aquifers rapidly increased and then leveled off until approximately 2006, when
groundwater levels began to decline once again (Figure 21).

To date, seawater intrusion has not been documented in the Deep Aquifers, even though
groundwater levels in the Deep Aquifers are consistently below sea level. This lack of seawater
intrusion in the Deep Aquifers may be due, at least in part, to the geologic setting (Feeney and
Rosenberg, 2003).

Figure 21 - Average Groundwater Level Changes in the Deep Aquifers (1986-2016)

5.2.8 Groundwater Quality in the Deep Aquifers

Water quality in the Deep Aquifers has been monitored by the Agency since 1976. Data are
collected during two sampling events that occur annually in the summer. Samples are collected
from seventeen wells in the Deep Aquifers and analyzed for major cations and anions.

Native groundwater in the Deep Aquifers has a distinct character, with a higher pH than
groundwater in the overlying aquifers, relatively low calcium and high sodium concentrations, and
an elevated temperature. The Piper diagram in Figure 22 illustrates the similarities in the chemical
compositions of native groundwater in the Pressure 180-Foot and Pressure 400-Foot Aquifers
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(green and blue symbols), and how both are distinct from the chemistry of native groundwater in
the Deep Aquifers (red symbols). All three have a chemical composition that is discernable from
seawater (black symbols).

The low calcium levels in water from the Deep Aquifers are illustrated on the lower left-hand
triangle, where water from the Deep Aquifers plots in the extreme lower right corner of the triangle
(calcium levels are in the single-digits in these samples). The alkalinity of water in all of the aquifers
is similar, as demonstrated by the lower right-hand triangle on the Piper diagram that displays
anion data and shows a cluster of data points from wells in all of Pressure aquifers.

While no seawater intrusion has been detected during the forty-two years that the Agency has been
monitoring water quality in the Deep Aquifers, existing water quality data provides a valuable
baseline for ongoing comparisons and will allow the Agency to observe changes in water quality if
they occur.

Pressure Subarea Aquifers-Water Quality

O Pressure 180-Foot Aquifer
/\ Pressure 400-Foot Aquifer
<> Deep Aquifers

Y- Source: MCWRA
" Date: 08/31/17

Figure 22 - Piper Diagram of Native Water Quality in Pressure Subarea Aquifers

51



Recommendations to Address the Expansion of Seawater Intrusion
in the Salinas Valley Groundwater Basin Section 5

5.2.9 Extraction from Wells in the Deep Aquifers

The Agency receives data on groundwater extractions from wells in the Deep Aquifers as part of its
Groundwater Extraction Management System (GEMS) program. These data, which exist from 1993
to present, indicate that groundwater pumping in the Deep Aquifers decreased for a short period
following startup of CSIP in 1998 (Figure 23). However, since 2002, total annual pumping from the
Deep Aquifers has been generally increasing as more wells are installed. Total annual extractions
from the Deep Aquifers, for the period 1995 through 2016, range from 2,151 acre-feet (in 1999) to
8,901 acre-feet (in 2016).

Groundwater pumping from wells in the Deep Aquifers is thought to be supported primarily by
leakage from the overlying aquifer system, i.e. the Pressure 180-Foot Aquifer and Pressure 400-
Foot Aquifer (Feeney and Rosenberg, 2003). Some groundwater pumping is derived from depletion
of groundwater storage, but hydraulic properties of the Deep Aquifers (specifically storage
coefficients) suggest that while some groundwater may come from storage immediately following
the onset of pumping a well, very little groundwater can be removed from storage over time.
Therefore, increases in groundwater pumping in the Deep Aquifers will likely be supported by
increased leakage from the overlying aquifers (Feeney and Rosenberg, 2003).

Total Annual Groundwater Extractions
from Deep Aquifers in Zone 2A
(1995 - 2016)
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5.2.10 Recharge and Storage in the Deep Aquifers

Groundwater recharge in the Deep Aquifers is theorized to occur through three primary sources:
infiltration from overlying aquifers, surface exposure of the geologic formations (outcrops), and
subterranean inflow from the Forebay Aquifer Subbasin.

The Purisima Formation does not outcrop on land in Monterey County, so recharge to that layer is
primarily through leakage from overlying aquifers. The other stratigraphic unit comprising the
Deep Aquifers, the Paso Robles Formation, is exposed on land in Monterey County. However, even
in the locations where it is exposed at the surface, precipitation is minimal (WRIME, 2003). In most
places, the Paso Robles is overlain by alluvium and the Aromas Sands, which correlate with the
Pressure 180-Foot and Pressure 400-Foot Aquifers. Data from aquifer tests in the Marina area
suggest that groundwater extractions from both the Paso Robles and Purisima are derived
primarily from leakage through the overlying aquifers.

Groundwater modeling performed using the Salinas Valley Integrated Groundwater Surface Water
Model (SVIGSM) suggests that increased pumping the Deep Aquifers will lead to increased vertical
flow from the overlying aquifers (WRIME, 2003).

Recharge to the Deep Aquifers from subterranean flow from the adjacent Forebay Aquifer Subbasin
is theorized on the basis of groundwater levels and connectivity of geologic formations but neither
a rate nor route of recharge has been studied in detail.

A range of isotope analyses were performed on water samples collected from a series of wells in the
Marina area as part of a 2002 study by the U.S. Geological Survey. Analysis of oxygen and deuterium
in water from monitoring wells in the Deep Aquifers suggest that, unlike the upper aquifer system
(Pressure 180-Foot and Pressure 400-Foot Aquifers), water in the Deep Aquifers was not recharged
under current climatic conditions. Furthermore, tritium and carbon-14 analyses of water from the
Deep Aquifers indicates that it is “old” water, recharged thousands of years before present (Hanson
etal., 2002).

A 1983 report by Thorup estimated that the Pressure Deep Aquifer receives 65,500 acre-feet of
recharge per year, but no other estimates of a volume of recharge have been published. The same
1983 report estimated that the Deep Aquifers contained approximately 4.6 million acre-feet of
usable groundwater (Feeney and Rosenberg, 2003).

5.2.11 Data Gaps in Knowledge of the Deep Aquifers

In general, additional geologic and geochemical investigations are needed to determine whether,
how, and to what extent the Deep Aquifers are being actively recharged (Hanson et al., 2002). As
shown in Figure 18, wells in the Deep Aquifers are clustered fairly close to the coast. A more
representative and areally extensive monitoring network is necessary to characterize inland
portions of the Deep Aquifer. Further aquifer testing and resultant determination of hydraulic
parameters of the Deep Aquifer are also needed.
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5.3 Findings in Support of Recommendations

¢ WRIME (2003) and Feeney and Rosenberg (2003) suggest that the predominant source of
recharge to the Deep Aquifers is leakage from the overlying Pressure 180-Foot and Pressure
400-Foot Aquifers. Both of these aquifers have extensive areas of documented seawater
intrusion overlying the Deep Aquifers. Continued pumping, and especially increased
pumping, in the Deep Aquifers has the potential to induce additional leakage from the
impaired overlying aquifers.

e The recommendation to prohibit construction of new wells in the Area of Impact and,
following the enhancement and expansion of CSIP, to cease groundwater pumping within
the Pressure 400-Foot Aquifer in the Area of Impact, has the potential to result in increased
pumping in the Deep Aquifers. History has shown that once well construction and/or
pumping is prohibited in a given area, people are very likely to drill wells to the next
deepest water-bearing zone which, in this case, would be the Deep Aquifers. The
construction and pumping of more wells in the Deep Aquifers will induce further leakage
from the impaired overlying aquifers (Pressure 180-Foot and Pressure 400-Foot Aquifers),
potentially degrading the water quality of the Deep Aquifers.

o Isotope analysis of water from the Deep Aquifers indicates that it is not derived from recent
recharge (Hanson et al.,, 2002). Though stored groundwater may not be the primary source
of current extractions from the Deep Aquifers, continued pumping of this old water
represents mining of a groundwater resource.

e Scant data exists on the hydraulic properties of the Deep Aquifers. The areal extent,
guantified rates of recharge, and estimates of water available for extraction are all topics
that are poorly understood when it comes to the Deep Aquifers. Investigation of these and
related topics should be completed before pursuit of groundwater from the Deep Aquifers
continues.

The recommendation to prohibit the construction of new wells in the Deep Aquifers is a
preventative measure because, at present, seawater intrusion has not been observed in the Deep
Aquifers. However, the potential for inducing additional leakage by increased groundwater
pumping is a legitimate concern that has been documented by previous studies (WRIME and
Feeney/Rosenberg).

Implementing the recommendation to commence an in-depth study of the Deep Aquifers
represents an investment in the future of the Deep Aquifers and groundwater management of the
Salinas Valley Groundwater Basin as a whole. Expanding the Agency’s understanding of this
groundwater resource will assist with both near-term decision making and long-term water
resource planning, such as steps that could be taken to prevent groundwater mining in the Deep
Aquifers. Such a study will also serve to address many questions that have been posed by the
Agency’s stakeholders.
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Section 6 - Agency Authority and Regulations

Applicable to Implementing Recommendations

This section discusses the ordinances, regulations, and statutes that impart authority to the Agency
to implement the recommendations described in this report. Table 7 summarizes the documents
and indicates which documents may be considered for implementation of each recommendation.

6.1 Monterey County Water Resources Agency Act

Section 8 of the Monterey County Water Resources Agency Act (Agency Act) describes the objects
and purposes of the act, one of which is “...to increase, and prevent the waste or diminution of the
water supply in the Agency, including the control of groundwater extractions as required to prevent or
deter the loss of usable groundwater through intrusion of seawater and the replacement of
groundwater so controlled through the development and distribution of a substitute surface water

supply [...].”

Section 9 of the Agency Act, which describes the powers of the Agency, including the power to
“prevent interference with, or diminution of, [..] the natural flow of any stream or surface or
subterranean supply of waters used or useful for any purpose of the Agency or of common benefit to
the lands within the Agency or to its inhabitants.” Furthermore, Section 9 grants the Agency the
power to “prevent contamination, pollution, or otherwise rendering unfit for beneficial use the surface
or subsurface water used or useful in the Agency, and commence, maintain, and defend actions and
proceedings to prevent any interference with those waters which endangers or damages the
inhabitants, lands, or use of water in, or flowing into, the Agency.”

Section 22 of the Agency Act allows the Board of the Agency to “take appropriate steps to prevent or
deter the further intrusion of underground seawater by establishing and defining an area and depth
from which the further extraction of groundwater is prohibited” if, following a study by the Agency,
the Board determines that “any portion of a groundwater basin underlying the Agency is threatened
with the loss of a usable water supply as a result of seawater intrusion into that portion of the
groundwater basin.”

Section 22 of the Agency Act further defines the process by which the Board shall make a
determination regarding the nature and extent of the threat of seawater intrusion. Finally, Section
22 provides a mechanism by which the Board, following a public hearing, may “adopt an ordinance
prohibiting the further extraction of groundwater” from a specified area and depth. Such an
ordinance would “be effective as to any existing groundwater well extracting water from the area and
depth prohibited only if there is made available to the lands served from that well a substitute surface
water supply adequate to replace the water supply previously available from that well.”

Applicable sections of the Agency Act are included in Appendix G.
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6.2 Monterey County Code Chapter 15.08 Water Wells

Chapter 15.08 of the Monterey County Code provides for “the construction, repair, and
reconstruction of all wells [...] to the end that the groundwater of [Monterey] County will not be
polluted or contaminated.” Chapter 15.08 specifies that the Health Officer, meaning the Health
Officer of the County of Monterey or his authorized representative, including the Director of
Environmental Health, is responsible for the issuance of permits that shall comply with the
standards of the chapter (Appendix H).

Per a Delineation of Responsibility between the Division of Environmental Health (now
Environmental Health Bureau) and the Monterey Flood Control & Water Conservation District (now
Monterey County Water Resources Agency), the Agency has a role in the well permit review
process. The Agency provides technical expertise to the Environmental Health Bureau (EHB) on
aspects of the permitting process that pertain to geology and hydrogeology, among other topics,
and EHB typically enacts the Agency’s recommendations in order to ensure that the standards of
the Water Wells chapter are upheld.

Thus, while the Agency does not have direct authority specified in Chapter 15.08, the Agency’s
recommendations are typically upheld and put into effect via this relationship with EHB and,
through them, the Health Officer of Monterey County. Implementation of any moratoria related to
well construction activities would likely require collaboration between the Agency, County, and
EHB.

6.3 2010 Monterey County General Plan

Policy PS-3.5 of the 2010 Monterey County General Plan prohibits the “construction of any new
wells in known areas of saltwater intrusion as identified by Monterey County Water Resources
Agency or other applicable water management agencies” until either a program is approved and
funded to minimize or avoid expansion of seawater intrusion or the well construction is approved
by the applicable water resources agency (Appendix I).

This policy has been implemented such that any area defined by the Agency as having groundwater
quality where chloride levels meet or exceed the 500 mg/L threshold, i.e. where the published
contour lines are drawn, is considered to be seawater intruded. As of release of the 2015 seawater
intrusion contours in July 2017, the areas being defined as seawater intruded include not only the
contiguous front but also the isolated areas in the Pressure 400-Foot Aquifer in advance of the
contiguous seawater intrusion front.

6.4 Monterey County Water Resources Agency Ordinance
No. 3709

Monterey County Water Resources Agency Ordinance No. 3709, adopted in 1993, prohibits
groundwater extractions from and the construction of new wells in portions of the Pressure 180-
Foot Aquifer after January 1, 1995 (Appendix J). The purpose of Ordinance No. 3709 is to “reduce
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the rate of seawater intrusion and allow recharge to raise groundwater levels” in portions of the
Pressure 180-Foot Aquifer because of increasing demand, overdraft of the groundwater basin, and
imminent threats posted by the location of the seawater intrusion front.

While Ordinance No. 3709 pertains only to the Pressure 180-Foot Aquifer, it sets a precedent for
the Agency exercising the powers authorized by the Agency Act in order to prevent diminution of
the water supply and to limit groundwater extractions that are determined to be harmful to the
groundwater basin.

6.5 Monterey County Water Resources Agency Ordinance
No. 3790

As described in Section 4 of this report, Agency Ordinance No. 3790 specifies that the Agency will
destroy wells in the CSIP area once (a) the Castroville Seawater Intrusion Project has established a
satisfactory record of water deliveries, as determined by the Board of Directors, or (b) until at least
one year after the start-up of the Castroville Seawater Intrusion Project, whichever occurs later. The
cost of said well destructions shall be borne by the Agency (81.03.05). A copy of Agency Ordinance
No. 3790 is included as Appendix K.

6.6 Specifications for Wells in Zone 6 of the Monterey County
Flood Control & Water Conservation District

In 1988 the Monterey County Health Department, Division of Environmental Health, adopted the
Specifications for Wells in Zone 6 of the Monterey County Flood Control & Water Conservation
District, commonly referred to as the “Zone 6 Standards” (Appendix L). The purpose of the Zone 6
Standards is to “protect groundwater quality and prevent corrosion of the well casing caused by
seawater intrusion.”

The boundary of Zone 6 does not extend completely through the Area of Impact where the Pressure
400-Foot Aquifer is overlain by the seawater intruded Pressure 180-Foot Aquifer; however, it does
cover a portion of that area. The Zone 6 Standards represent an example of how there is precedent
for the Health Officer enacting additional technical standards and conditions in order to ensure
aquifer protection.

6.7 Sustainable Groundwater Management Act (SGMA)

The Sustainable Groundwater Management Act (SGMA), which is comprised of three legislative
bills, was signed on September 16, 2014 by Governor Brown. It establishes a definition of
“sustainable groundwater management”; requires that a Groundwater Sustainability Plan be
adopted for the most important groundwater basins in California; establishes a timetable for
adoption of Groundwater Sustainability Plans; empowers local agencies to manage basins
sustainably; establishes basic requirements for Groundwater Sustainability Plans; and provides for
a limited state role (DWR, 2017).
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The Agency is one of eight members of a joint powers authority that has filed with the California
Department of Water Resources to form the Salinas Valley Basin Groundwater Sustainability
Agency (SVBGSA). As described in its Groundwater Sustainability Agency (GSA) formation notice,
the SVBGSA would be responsible for implementing the policies of the Sustainable Groundwater
Management Act (SGMA) in the majority of the Salinas Valley Groundwater Basin, with the
exception of the adjudicated Seaside Basin and some portions of the 180/400 Foot Aquifer
Subbasin, Monterey Subbasin, and Forebay Aquifer Subbasin.2é Among others, responsibilities of
the SVBGSA would include managing groundwater within the Salinas Valley Groundwater Basin to
avoid undesirable results such as significant and unreasonable seawater intrusion, land subsidence,
chronic lowering of groundwater levels, and reduction in groundwater storage (Appendix M).27

The implementation of SGMA by a GSA in the Salinas Valley Groundwater Basin does not relieve the
Agency of its responsibility to manage the groundwater basin as described in the Agency Act.
Rather, the Agency now has an opportunity to optimize management of water resources alongside
the GSA.

Ordinances, Regulations, and Statutes
. MCC
Recommendations Agency 15.08 Gigg?al Ord.No. Ord.No. Zoneb6 SGMA
Act Water 3709 3790 Specs.
Plan
Wells

1. Moratorium on new
well construction in

v v
Pressure 400-Foot v v v
Aquifer
2. Enhancement and
Expansion of CSIP v v
3. Termination of
pumping in Area of v v v
Impact
4. Destroy wells in v v v v v
Agency Zone 2B
5. Moratorium on new
well construction in v v v v
Deep Aquifers
6. Investigation of v v
Deep Aquifers

26 The Marina Coast Water District has filed a GSA formation notice with DWR to form a Groundwater
Sustainability Agency that would manage a portion of the 180/400 Foot Aquifer and Monterey Subbasins. The
Arroyo Seco Groundwater Sustainability Agency has submitted a formation notice to DWR to manage
portions of the Forebay Aquifer Subbasin.

27 Sustainable Groundwater Management Act, Chapter 2, 10721.
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Section 7 - Summary

Staff makes the following recommendations with the aim to slow or halt seawater intrusion, and
impacts related thereto, in the Salinas Valley Groundwater Basin:

1. An immediate moratorium on groundwater extractions from new wells28 in the Pressure
400-Foot Aquifer2e within an identified Area of Impact3, except for the following use

categories:
a. Wells operating under the auspices of the Castroville Seawater Intrusion Project;
and,
b. Monitoring wells owned and maintained by the Agency or other water management
agencies.

2. Enhancement and expansion of the Castroville Seawater Intrusion Project (CSIP) Service
Area. The expansion should include, at a minimum, lands served by wells currently
extracting groundwater within the Area of Impact.

3. Following expansion of the CSIP Service Area, termination of all pumping from existing
Pressure 180-Foot or Pressure 400-Foot Aquifer wells within the Area of Impact, except for
the following use categories:

a. Municipal water supply wells;

b. Wells operating under the auspices of the Castroville Seawater Intrusion Project;
and,

c. Monitoring wells owned and maintained by the Agency or other water management
agencies.

4. Initiate and diligently proceed with destruction of wells in Agency Zone 2B, in accordance
with Agency Ordinance No. 3790, to protect the Salinas Valley Groundwater Basin against
further seawater intrusion.

5. An immediate moratorium on groundwater extractions from new wells within the entirety
of the Deep Aquifers of the 180/400 Foot Aquifer and Monterey Subbasins until such time
as an investigation of the Deep Aquifers is completed and data pertaining to the hydraulic
properties and long-term viability of the Deep Aquifers are available for knowledge-based
water resource planning and decision making.

28 “New well” is not intended to include (a) any well for which a construction permit has been issued by the
Monterey County Health Department or (b) any well for which drilling or construction activities have
commenced in accordance with a well construction permit issued by the Monterey County Health
Department.

29 Aquifer means: a water-bearing or saturated formation that is capable of serving as a groundwater
reservoir supplying enough water to satisfy a particular demand, as in a body of rock that is sufficiently
permeable to conduct groundwater and to yield economically significant quantities of water to wells and
springs (Poehls and Smith, 2009).

30 See Section 1.5 for a description of the Area of Impact. The Area of Impact is also depicted in Figure 4.
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a. Monitoring wells, public agency wells, municipal water supply wells, wells for which
a construction permit has already been issued, and well repairs should be
considered for exemption from this recommendation.

b. The moratorium should include a prohibition of:

i. Replacement wells, unless it can be demonstrated that the installation of
such a well will not result in further expansion of the seawater intrusion
front; and,

ii. Deepening of wells from overlying aquifers into the Deep Aquifers,
deepening of wells within the Deep Aquifers, and other activities that would
expand the length, depth, or capacity of an existing well.

6. Initiate and diligently proceed with an investigation to determine the hydraulic properties
and long-term viability of the Deep Aquifers.

The timeline for implementing these recommendations is variable as is the degree of financial
impact between each. Furthermore, implementation of these recommendations will require close
consultation with the County Counsel and, depending on the actions pursued, additional work by
Agency staff and cooperation with RMA-Planning staff to ensure compliance with CEQA and other
applicable procedures and policies. Some of the recommendations, such as a moratorium3t relating
to the well ordinance, might require implementation under the Government Code and coordination
between Agency and County staff, and the Board of Supervisors of the Monterey County Water
Resources Agency and Board of Supervisors of Monterey County.

While these recommendations can be implemented individually or in any combination, there is a
significant degree of inter-dependence between the six recommendations. As discussed in this
report, implementing some of the recommendations without implementing others could lead to
irreversible negative impacts to aquifers of the Salinas Valley Groundwater Basin. Current
groundwater level and chloride concentration trends suggest that without proactive steps, the
continued viability of the Pressure 400-Foot Aquifer in and near the Area of Impact is endangered.

31 Certain moratoria may have consequences for a “taking” where the moratorium deprives an owner of all
reasonable economic use of the owner’s property. Whether there is a taking is an issue that would require
further review and analysis on a case-by-case basis for each affected property.
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