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= Agency released a report in October 2017
containing six recommendations to address the
expansion of seawater intrusion.

= Two of the recommendations pertained specifically
to the Deep Aquifers.

= Agency Board of Directors and Board of Supervisors
have requested additional information on what a
study of the Deep Aquifers would entail.
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Background

» Goals of today’s meeting are to:

— Discuss current understanding of the Deep
Aquifers

— ldentify unknowns and gaps in current
knowledge

— Conceptualize the questions work necessary
to address unknowns
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Terminolog

= Aquifer has been referred to as:
— Deep aquifer
— Deep zone
— 900-foot aquifer
— 1500-foot aquifer

= Data from wells suggests two aquifer systems
— Agency is using the term “Deep Aquifers”
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= Granitic basement

— Form the Sierra de Salinas and Gabilan Range

= Lower/Middle Miocene sedimentary rocks

— Marine arkosic sandstone and Monterey Formation
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= Upper Miocene to Pliocene marine sequence
— Exposed on land in Monterey County
« Santa Margarita sandstone
— Offshore outcrops in Monterey Bay
» Santa Cruz mudstone
* Purisima Formation

= Pancho Rico Formation (Pliocene) also present

In the Gabilan Range and subsurface
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* Pliocene and Quaternary non-marine
— Paso Robles Formation
— Aromas Sand
— Quaternary surficial deposits
* Not a major water supply source

* Frequent surface expression in lower Salinas
Valley
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Hydatig ra o

= Primary water bearing formations in Deep
Aquifers:

— Paso Robles

 Terrestrial sand, gravel, silt, clay

— Purisima / Santa Margarita

« Marine sandstone, clay, shale

August 24, 2020
Page 12

Deep Aquifers Roundtable Meeting
Monterey County Water Resources Agency




Hyd rostratlg ra phy

Period/Epoch Formation Hydrostratigraphy
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Not to scale.
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Local y
unconformity

Aromas Sand; eclian - Pleistocene

Paso Robles Formation; non-marine, locally marine al base - late Pliocene (?) to early Pleistocena
- Purisima Formation: marine, brackish
- Santa Cruz Mudstone; marine, shelf deposits
- Santa Margarita Formation; maring, nearshore
- Monterey Formation
- Lompico Sandstone
- Granitic rocks

} marine, nearshore to shelf deposils

Figure from Greene (1977)
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SOURCES OF DATA
Geologic data compiled from published mapping (Hanson and others, 2002; Wagner and others, 2002; Rosenberg, 2001), oil well logs
(CDOG files), unpublished scout reports (Gribi, E.A., Thorup, R.R.), unpublished micro-paleontology reports (Chevron, undated; Ingle,
1.C., 1989; McDougall, K., 2001), water well logs (MCWRA, MCWD, and MPWMD files).
Gravity data from USGS pubished mapping (Langenheim and others, 2002).

Topography from USGS National Elevation Dataset (30-m resolution). Bathymetry from Degnan and others, 2001 (30-m resolution)
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For: Marina Coast Water District

DEEP AQUIFER INVESTIGATIVE REPORT
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Topography from USGS National Elevation Dataset (30-m resolution).
Bathymetry from Degnan and others, 2001 (30-m resolution)
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= First water well in the Deep Aquifers was
installed in 1974

= Currently there are:
— 33 production wells
— 9 monitoring wells

= Two additional production wells have been
proposed for construction
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Wells

= Of the existing 33 production wells
— 20 are agricultural wells
— [/ are municipal wells

— 6 are industrial, residential, or unknown use
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Approximate Location of Wells in the Deep Aquifers 2

Monterey County Water Resources Agency

1:250,000
Note: The scale and configuration of all
information shown hereon are approximate and are no g
ndad vt o v f gt 0 225 45 9 Miles
Map Date: March 3, 2018 [ S S SR NN S SR S |
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Approximate Location of Wells in the Deep Aquifers #;\L

Monterey County Water Resources Agency

1:100,000
Note: The scale and configuration of all
information shown hereon are approximate and are not N
intended as a guide for survey or design work. 0 0.75 15 3 Miles
Map Date: March 8, 2018 L 1 1 1 1 1 1 1 |
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Groundwater Extra

= Recorded pumping rates range from 140 gpm to
2,100 gpm

= Total annual extractions range from 2,100 to
7,200 acre-feet per year (1995 to 2017)
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Grounder

Total Annual Groundwater Extractions (acre-feet)
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Total Annual Groundwater Extractions
from Deep Aquifers Reported through GEMS
(1995 - 2017)

25

CSIP online
SRDF online

RDF non-operation

20
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1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 201
Reporting Year

Number of Deep Wells Reporting Extractions

2016 2017

* Incomplete data set for 2017. Not

mmm Total Groundwater Extractions —4—Number of Deep Wells Reporting

all wells have yet reported data.
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Groundwater Extractions from Deep Aquifers in 2016 by Well Type

M Municipal mAgricultural = Other
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Groundwater Extraction

= Segmenting wells into “coastal Deep Aquifers”
vs “inland Deep Aquifers”

— Using 2016 extraction data

* 81% of pumping from wells in coastal Deep
Aquifers

* 19% of pumping from wells in inland Deep
Aquifers
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Programs
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Agency Monitoring

= Wells in the Deep Aquifers are monitored by the
Water Resources Agency for water quality
and/or groundwater levels

— Water quality: 10 wells
— Groundwater levels: 12 wells
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Groundwater Level
= \Water level data shows:

— Late 1980’s decline; leveling out in the mid-
1990’s

— Quick increase of water levels after CSIP
came on line

— Gradual decline of water levels since 2001

= Wells used in average change chart are
concentrated in northern part of the coastal
region.
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Average Groundwater Level Changes in the Deep Aquifers
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Groundwater Level

= Study for Marina Coast Water District (Feeney
and Rosenberg, 2003) indicated a pattern in
water level history in three wells:

— Water levels close to sea level at time of well
construction

— Rapid decline in static water levels during first
several years of operation

— Static water levels stabilize and fluctuate
minimally at an elevation below sea level
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Comparison of Groundwater Elevation in
Pressure 400-Foot and Deep Aquifers Wells
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Comparison of Groundwater Elevation in
Pressure 400-Foot and Deep Aquifers Wells
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= Higher pH than water in Pressure 180-Foot or
400-Foot Aquifers

= Warmer temperatures (>90°F observed)

= “Old” groundwater based on isotope analysis

— Data suggests that recharge did not occur
under current climate conditions
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O Pressure 180-Foot Aquifer
/\ Pressure 400-Foot Aquifer

<> Deep Aquifers

Source: MCWRA
Date: 08/31/17
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* From Feeney and Rosenberg (2003)

— Marina Coast Water District’'s wells show
stable TDS and chloride over time

— Similar data from wells in Castroville

— Water quality appears to decline with
increasing depth of well
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* Direct recharge to Deep Aquifer formations is
limited

— Purisima is not exposed on land in Monterey County

— Extensive outcrops of the Paso Robles Formation in
the Salinas Valley, however...

* Overlain by Salinas Valley alluvium and Aromas
Sands

* Minimal precipitation in areas where Paso Robles
IS exposed (<12" annually)
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» Hydrocomp model (1985) indicated a “strong
likelihood” of flow through the confining layer

= Water level history of MCWD wells supposed the
iIdea that extractions from the Paso Robles and
Purisima are primarily supported by leakage
from overlying shallow aquifers (Feeney and
Rosenberg, 2003)
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Recharge

= Thorup (1983) estimated a recharge rate of
65,500 acre-feet annually

= | ateral recharge from valley margins estimated
by Thorup, used by Hydrocomp (1985)

— West side of valley

« 1,500 to 2,120 acre-feet/year
— East side of valley

* 640 to 1,700 acre-feet/year
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Hydraulic Properties

= Range of transmissivity values based on
pumping tests at 4 wells (Hydrocomp, 1985)

— 10,000 gpd/it to 36,000 gpd/ft
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Storage and Areal Extent

e, I

= Thorup (1976) estimated that the Deep Aquifers
extended from Greenfield to the mouth of the
Salinas River

— Storage estimate of 11 million acre-feet
— Later revised to 4.6 million acre-feet
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" Where to expand understandmg'—’
= Nature of the confining layer between the
Pressure 400-Foot and Deep Aquifers
= Recharge
— Sources and rates
= QOcean interface
= Hydraulic properties
— Is further field investigation necessary?
= Extent of depositional environment
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