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Project Goals

Provide a snapshot of the current conditions within Zone
2C. The Report also addresses the ramifications of
prolonged drought by considering potential changes in:

e groundwater storage,
 groundwater head elevations, and
e sSeawater intrusion

The Report provided technical options that could help
alleviate the consequences of continued drought conditions
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Project Background

The study was conducted in response to the Monterey
County Board of Supervisors Referral No. 2014.01.

The work was carried out with oversight provided by the
Monterey County Water Resources Agency (MCWRA).
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Report Organization Workshop Topics

e Introduction — Project « Report Message
Background « The Five-year Study

e Study Area Background « Hydrogeology

« Basin Hydrogeology « Water Balance

 Groundwater Balance e Seawater Intrusion

* Groundwater Quality « State of the Basin

« State of the Basin « Technical Options

 Next Steps
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Report Significance
(Current Conditions)

Loss of about 550,000 af of storage since 1944, mostly
In the Pressure and East Side Subareas

The Basin is currently out of balance — usage exceeds
yield by approximately 17,000 to 24,000 afy.

However, the estimated volume of groundwater in
reserve (i.e. storage) in Zone 2C is about 16.4 million
acre-feet.

Seawater intrusion has reached about 8 miles into the
Pressure Subarea

— No change has been observed in the location of the
500 mg/L chloride contour since 2011
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Report Significance
(Future Conditions)

Storage may decline by about 50,000 to 85,000 afy in
Zone 2C under continued drought conditions, or about
165,000 to 215,000 afy if reservoir releases are heavily
curtailed

Seawater intrusion can be expected to increase and
accelerate in future years in response to current and
continued drought conditions
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Report Significance
(Technical Options)

Shift pumping out of the Pressure and East Side
Subareas into the Forebay and Upper Valley Subareas

Shift pumping from the Pressure 180-Foot and 400-Foot
Aquifers into the Pressure Deep Aquifer

These options would require additional, in-depth
technical investigations and stakeholder buy-in
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How the Report Contributes to the 5-Year
Study and Modeling Efforts

» Establishes a baseline characterization of the
hydrogeologic conditions in the SRGB

 This Report contributes to the model configuration and
calibration to be conducted as part of the 5-Year Study
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EAST SIDE

TRANSITION  "=., SUBAREA

>RESSURE ZONE

SUBAREA

L —-Proximal alluvial fan facies

+—— Coalescing of adjacent alluvial fans
— Distributary channel

Paleochannel deposits

Fluvial
overbank/interchannel
area

Depositional Environment

Note: after Kennedy/Jenks, 2004.
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M 180-Foot and 400-Foot Aquifers

r Interpretation of Water Well Data

Gabilan Range Santa Lucia Range

Pressure Subarea
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Interpretatlon of Water Well Data
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Interpretation of Water Well Data

Gabllan Range Santa Lucia Range ‘
g = ,‘,n-r 455 ey
ol 1 \ —3 e 1 P N
- = — <2al ’ v SN
e e : - - s
e i —— =T * S
| ¥ W
——
§ 3 T 7
>

Pressure Subarea



y

’/
b .

N

>
—
7
a2

Brown axv .
Caldwell

|=—=" Potential Fault Zone

Groundwater Head Elevation Contour
(Contour Interval = 10 feet)

Wells (by Aquifer)
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. East Side Shallow
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*  Forebay
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by approximately 17,000 to 24,000 afy.

« However, the estimated volume of groundwater in reserve
(i.e. storage) in Zone 2C is about 16.4 million acre-feet.

o Significant groundwater reserve — as compared to the current
estimated storage loss of 17,000 to 24,000 afy —could be
used to offset temporary overdraft conditions in the future.

« Consequences of extended use of this reserve include water
level and water quality declines; along with continued
seawater advancements — will be the primary topics of
iInvestigation and numerical modeling.
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Components by Subarea

NR = 41,000 afy
Average of WY 1959 - 1994 (from MW, 1998)

NR = 117,000 afy //
Sl = 1,000 afy

GP = 117,000 afy{—

Legend

- Natural recharge (NR)
Includes agricultural return flows, stream recharge,
and precipitation

% Subsurface inflow (SI) from sources outside
Zone 2C subarea boundaries

- Subsurface flow (SF) between subareas Sl = 7,000 afy

Groundwater pumping (GP)
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Groundwater Storage
Cgé?ﬁ?:%ee nt Land Area 85%?0%’(6)/ Girr? lé?g ?’Z%Eer Asvt%i;gglee
Subarea (ft3/ft3)1 (acres)?  (acre-feet)l (acre-feet)l (acre-feet)
Pressure 0.036 126,000 7,240,000 6,860,000 380,000
East Side 0.08 75,000 3,690,000 2,560,000 1,130,000
Forebay 0.12 87,000 5,720,000 4,530,000 1,190,000
Upper Valley 0.10 92,000 3,100,000 2,460,000 640,000
Total -- 380,000 19,750,000 16,410,000 3,340,000

Note 1: From DWR (2003).
Note 2: From the Salinas Valley Integrated Ground and Surface Water Model (SVIGSM).
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Storage Change by Subarea, 1944 to 2013

Annual 2013 Predicted Change If Drought
Subarea  Average Cumulative Continues (afy)
(afy) (af) Normal Reservoir  Curtailed Reservoir
Operations Operations

Pressure -1,600*  -110,000 -10,000 to -20,000 -10,000 to -20,000

East Side 4,500 -333,000 -25,0001t0-35,000 -25,000 to-35,000

Forebay -2,000 -105,000 -10,000 to-15,000 -80,000 to -90,000

Upper Valley -200 -12,000 -5,000 t0 -15,000  -50,000 to -70,000

Zone 2C -8,000 -559,000 -50,000 to -85,000 -165,000 to -215,000

1PJus -11,000 to -18,000 afy due to seawater intrusion
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Expected Range of Groundwater Head Elevation
Changes

Based on statistical correlations and comparison with the
extended drought from WY 1984 to WY 1991, representative
head changes at the Subarea scale are expected to range from:

e -5.3to -1.1 feet per year in the Pressure Subarea
(for all three aquifers),
e -9.6 to -3.0 feet per year in the East Side Subarea,
e -5.6 to -1.8 feet per year in the Forebay Subarea, and
e -2.0 to +0.2 feet per year in the Upper Valley Subarea.
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ualized seawater intrusion due to storage depletion
vard groundwater head gradient)

2013
Decline in piezometric surfe

saltwater represents loss of 1,600 a
wedge intriides : storage (110,000 af cumulat

quifer intruded by seawater
nnually occupying ~11,000 to 18,000 af of aquifer storage)

From http://pubs.usgs.gov/fs/2002/fs030-02/
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« The extent of seawater intrusion into the Pressure 180-Foot
and Pressure 400-Foot Aquifers in 2013 was not different
from the extents mapped in 2011.

The first two years of current drought did not have an
apparent effect on the seawater intrusion front.

e Seawater intrusion accounts for between 11,000 and 18,000
afy of the 17,000 to 24,000 afy annual exceedance of
groundwater usage.

A possible latent response to the current drought means that
seawater intrusion will likely advance in the next few years —
similar to the delayed response to the extended drought that
began in WY1984.
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2013 Seawater Intrusion Fronts




m 180-Foot and 400-Foot Aquifers

2013 Seawater Intrusion Fronts

P-180 Seawater
Intrusion Acreage

P-400 Seawater
Intrusion Acreage

Plessure Subarea
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i Historical Groundwater Elevations and Chloride Changes
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i Historical Groundwater Elevations and Chloride Changes
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Technical Options

1. Reduction of pumping in the Pressure and East Side Subareas
could mitigate the anticipated effects of extended drought on
groundwater storage and water quality in the study area.

2. Shifting of pumping to areas farther away from the coast and
south of the pumping trough in the East Side Subarea.

3. While not currently consistent with County Policy, shifting of
pumping to areas hydraulically connected to the Salinas River
could help address seawater intrusion.

4. Shifting of some pumping from the Pressure 180-Foot and
Pressure 400-Foot Aquifers to the Pressure Deep Aquifer
would reduce the storage deficit in the shallower aquifers.
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The Pressure Deep Aquifer

The installation of deeper wells may not be feasible in some
areas because of lower groundwater yield and water quality
(older water) in the Pressure Deep Aquifer.

It is uncertain if the Pressure Deep Aquifer is hydraulically
connected to the ocean in Monterey Bay, so it is not known
whether this pumping shift would lead to the onset of seawater
intrusion.

Also uncertain is the likelihood of localized interaquifer seawater
mixing between the Pressure 400-Foot Aquifer and the Pressure
Deep Aquifer.

Hence, this mitigation option requires more investigation to
determine its feasibility.



Brown aw .
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The numerical groundwater modeling analysis (Project 2) will
support various management decisions on the water supply and
water quality in the study area.

The primary questions to be answered using the model are:
1. What will be the rate of groundwater head changes?

2. What will be the rate of movement of the seawater intrusion
front?

We can then determine the economic effects of 1) and 2) due to
water supply wells becoming inoperable and the further loss of
aquifer storage due to the advancement of seawater intrusion.
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Sustainable Groundwater Management

The numerical model should be used to predict groundwater head
changes under different management scenarios, including:

1.

Implementing prescribed pumping rates and optimizing the
distribution of pumping;

. Establishing “trigger (groundwater) head levels” that can be used as

measures of safe yield and an early alert system as part of the
Basin Management Objectives;

. Conducting uncertainty analysis for model areas that are considered

priority, determining data gaps, and enhancing monitoring; and

. Conducting model parameter sensitivity analysis for the entire

model area to improve the accuracy of model calculations in support
of engineering decisions.
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SUMMARY

1. Although groundwater heads are generally lower, heads near the
coast saw little change (2011 — 2013)...

... as is evident in that the first two years of current
drought did not have an apparent effect on the seawater

intrusion front (2011 — 2013);

2. Although the estimated volume of groundwater in reserve (i.e.
storage) is about 16.4 million acre-feet...

... the Basin is out of balance by approximately 17,000 —
24,000 acre-feet per year (based on long term
groundwater head trends 1944 - 2013);
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SUMMARY (continued)

3. A preliminary review of groundwater head and water quality

data for 2014 indicate lower groundwater heads near the coast
and advancement of the seawater intrusion front.

4. If the drought continues

A. Groundwater heads will continue to decline...

B. The seawater intrusion front will continue to move inland...
C. Storage depletion will accelerate.



