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NOTICE OF FILING OF SEASIDE BASIN
WATERMASTER ANNUAL REPORT
(WATER YEAR 2016)

TO ALL PARTIES AND TO THEIR RESPECTIVE COUNSEL OF RECORD:

PLEASE TAKE NOTICE that the Seaside Groundwater Basin Watermaster hereby files

the Seaside Basin Watermaster Annual Report-2016 ("Annual Report"). A copy of the main body

of the Annual Report will be served on each of the Parties by Watermaster along with a copy of
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this Notice. Hard copies of the 12 attachments to the Report, consisting of approximately 140

pages, are available upon request from the Watermaster Administrative Officer, and may be

accessed electronically on the Watermaster's website, http://seasidebasinwatermaster.org.

Watermaster will file and serve a status conference statement in advance of the March 17,

2017 status conference, which will include an update on the groundwater conditions and other

matters discussed in the Annual Report. The statement will also include responses to the Court’s

information requests set forth on the record during the status conference held on June 17,2016.

Dated: December 14, 2016
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Attorneys for Seaside Groundwater Basin
Watermaster




SEASIDE BASIN WATERMASTER
DRAFT

ANNUAL REPORT - 2016

December 9, 2016



Table of Contents

Seaside Basin Watermaster Annual Report - 2016...... 4
Groundwater Extractions .. 4
Groundwater StOrage .........ceeeveeiseecseressnnssnnsssncsssnsssncsssssseessnses 4
Amount of Artificial Replenishment, If Any, Performed by Watermaster ................. 5
Leases or Sales of Production Allocation and Administrative Actions........ccceeceeeeeeeee 5

Use of Imported, Reclaimed, or Desalinated Water as a Source of Water for Storage
or as a Water Supply for Lands Overlying the Seaside Basin.. 6

Violations of the Decision and Any Corrective Actions Taken .... . 7
Watermaster AdminiStrative CoSES.....iciuicccrercsssercsssnscsssnessssrsssssssssssssssssssssassssssssssssssssans 7
Replenishment Assessments . . . W7
All Components of the Watermaster Budget ....... 8
Water Quality Monitoring and Basin Management........ cessseesssenseesssnnsassans 8
Water Quality Analytical RESUILS ......cceevviiiiiiiiiiiecie et 8
Management and Monitoring Program Work Plan............ccoccooiiiiiniiiiininine, 8
Management and Monitoring Program Work Plan.............cccccoiiiiiiiiinine, 9
Basin Management Database...........coceevieriiiiienieniieieniecieeeese e 11
Enhanced Monitoring Well NetWork ..........c.coocvieeriiiiiiiiniiecieeeccce e 11
Basin Management Action Plan (BMAP).........coooiiiiiiiiiiieeeee e, 11
Seawater Intrusion Response Plan...........ccccoooiieriiiiiiiiiiiiiiiee e 12
Seawater Intrusion Analysis REPOIt.........cceiviiiiiiiiiiiiiiiiieeieeteeee e 12
Groundwater MOAEIING .......ccocviiiiiiieiiiieciie ettt e e e e saeeesnsee s 13
Updating and Evaluating the Accuracy of the Groundwater Model ........................ 13
Peer Review of Modeling of the Laguna Seca Subarea....................cccoueeevuveeeenannne. 13
Estimation of Flow Divide Locations Near the Easterly Adjudication Boundary of
the LAGUNA SECA SUDATEA. ..........c.c..ooeeceeeeeiieeeiieeiieeiieeeee e e eeeesveessveesaaeesaee e 14
Coordination of Watermaster’s Seaside Groundwater Model with Salinas River
BASTI MOAEL ...ttt ettt ate e s tee e ve e saae e sbeeesnseeens 15
Conclusions and Recommendations...... . . . 17
ATTACHMENT 1 - Groundwater EXtractions........ccceeeeesercscercsssnscsssnessancsssascssssscses 19
ATTACHMENT 2 - Watermaster Declaration of Non-Availability of Artificial
Replenishment Water ....... v 21
ATTACHMENT 3 - Watermaster Administrative Costs .. 24
ATTACHMENT 4 - Replenishment Assessment Unit Cost Determlnatlon for Water
Year 2016. .26
ATTACHMENT 5 - Replenishment Assessment Calculatlons for WY 2016...cceeenes 29
ATTACHMENT 6 - Watermaster Budgets for 2017 32
ATTACHMENT 7 - Water Quality Analytical Results cessessssnessnnssssassssnanes 37
ATTACHMENT 8 - Executive Summary from the WY 2015 Seawater Intrusion
P2 N1 E1 WA T 205 110 of AN 82
ATTACHMENT 9 - Seaside Groundwater Basin Management and Monitoring
Program Anticipated 2017 Work Plan .........ccceeveeennneee 87

ATTACHMENT 10 - Discussion Paper on City of Sand City Public Works Well.. 94
ATTACHMENT 11 - City of Seaside Notice of Requested Transfer/Assignment of
Water Allocation..... w121




ATTACHMENT 12 - Flow Divide Technical Memorandum . 123




SEASIDE BASIN WATERMASTER
ANNUAL REPORT - 2016

Integral to the Superior Court Decision (Decision) rendered by Judge Roger D. Randall
on March 27, 2006 is the requirement to file an Annual Report. This 2016 Annual Report
is being filed on or before December 15, 2016, consistent with the provisions of the
Decision, as amended by the Annual Report Review and Order dated January 7, 2011.
This Annual Report addresses the specific Watermaster functions set forth in

Section III. L. 3. x. of the Decision. In addition this Annual Report includes a section
pertaining to Water Quality Monitoring and Basin Management.

A. Groundwater Extractions

The schedule summarizing the Water Year 2016 (WY 2016) groundwater production
from all the producers allocated a Production Allocation in the Seaside Groundwater
Basin is provided in Attachment 1, “Seaside Groundwater Basin Watermaster, Reported
Quarterly and Annual Water Production from the Seaside Groundwater Basin for all
Producers Included in the Seaside Basin Adjudication During Water Year 2016.” For the
purposes of this Annual Report Water Year 2016 is defined as beginning October 1, 2015
and ending on September 30, 2016.

B. Groundwater Storage

Monterey Peninsula Water Management District (MPWMD), in cooperation with
California American Water (CAW), operates the Seaside Basin Aquifer Storage and
Recovery (ASR) program. Under the ASR program, CAW diverts water from its Carmel
River sources during periods of flow in excess of NOAA-Fisheries’ bypass flow
requirements, and transports the water through the existing CAW distribution system for
injection and storage in the Seaside Basin at the MPWMD’s Santa Margarita ASR site
and CAW’s Seaside Middle School ASR site. During WY 2016, 699 AF was diverted
and stored in the Seaside Basin under the ASR program. Rainfall in the area was about
105% of normal, but due to the rainfall distribution pattern throughout the season, Carmel
River flow was only 67% of normal. WY 2016 was classified as “Below Normal” by
MPWMD.

Based upon production reported for WY 2016, the following Standard Producers are
entitled to Free and Not-Free Carryover Credits to 2017 in accordance with the Decision,
Section III. H. 5:

Producer Free Carryover Credit Not-Free Carryover Credit
(Acre-feet) (Acre-feet)

Granite Rock 151.43 83.89

DBO Development 293.06 161.66

Calabrese (Cypress) 7.26 1.22

CAW 00.00 430.99

City of Seaside Muni 00.00 00.00



C. Amount of Artificial Replenishment, If Any, Performed by Watermaster

Per the Decision, “Artificial Replenishment” means the act of the Watermaster, directly
or indirectly, engaging in contracting for Non-Native Water to be added to the
Groundwater supply of the Seaside Basin through Spreading or Direct Injection to offset
the cumulative Over-Production from the Seaside Basin in any particular Water Year
pursuant to Section III.L.3.j.iii. It also includes programs in which Producers agree to
refrain, in whole or in part, from exercising their right to produce their full Production
Allocation where the intent is to cause the replenishment of the Seaside Basin through
forbearance in lieu of the injection or spreading of Non-Native Water (referred to herein
as “In-lieu Replenishment”).

During Water Year 2016 the Watermaster indirectly engaged in In-lieu Replenishment of
the Basin. A minimal amount (0.06 acre-feet) of non-native water was made available to
the Basin during Water Year 2016 under the Memorandum of Understanding and
Agreement entered into by Watermaster with the City of Seaside for its golf course
irrigation program creating in-lieu replenishment water. Currently, the City of Seaside is
working to reconcile with Marina Coast Water District the balance remaining of the
2,500 acre-feet to be delivered under the program, estimated by the City of Seaside to be
89.94 acre-feet. Once reconciled, Watermaster will make any necessary adjustments to
the acre-feet credited to the City of Seaside by the Watermaster under the terms of the
Memorandum of Understanding and Agreement referred to above.

As reported in the 2014 Annual Report, this in-lieu replenishment program was extended
by the Board in 2013 and made retroactive to January 1, 2013. The City of Seaside
estimated that its remaining Marina Coast Water District entitlement would provide
sufficient irrigation water to satisfy the irrigation demands of the golf courses through
WY 2018. The extended MOU will continue until all of the City’s remaining MCWD
entitlement has been used within the Program, and all of the City’s Replenishment
Assessment Credit has either been used by the City or by another party if the City
transfers its Replenishment Assessment Credit. A copy of the extended MOU was
contained in Attachment 13 of the 2013 Annual Report.

D. Leases or Sales of Production Allocation and Administrative Actions

The City of Seaside transferred/assigned seven and one half acre-feet (7.50 AF) of its
Standard Production Allocation within the Seaside Groundwater Basin to California
American Water Company for the Water Year ending 2015 applied to Water Year 2016.
The purpose of this transfer of water allocation was to offset the transfer of 7.50 AF of
water from California American Water Company to the City due to the city’s well failure
that occurred within the Seaside Groundwater Basin between June 25, 2015 and July 20,
2015. Attachment 11 contains a copy of the notice from the City of Seaside of the
requested transfer/assignment of water allocation via letter correspondence dated March
29, 2016.

During WY 2016 the Watermaster Board did not make any revisions to its Rules and
Regulations.



During WY 2016 the Watermaster Board was comprised of the following Members
and Alternates:

MEMBER ALTERNATE REPRESENTING
Director Paul Bruno N/A Coastal Subarea Landowner
Eric Sabolsice Roger Hulbert California American Water
Director Bob Costa N/A Laguna Seca Subarea

Landowner
Director Bob Brower Jeanne Byrne MPWMD
Mayor Dave Pendergrass Todd Bodem City of Sand City
Supervisor Dave Potter Jane Parker Monterey County (MCWRA)
Mayor Jerry Edelen Kiristin Clark City of Del Rey Oaks

Vice Mayor Libby Downey Mayor Clyde Roberson  City of Monterey
Mayor Ralph Rubio Dennis Alexander City of Seaside

In January of 2016 the Watermaster received notice from the Court that the Honorable
Leslie C. Nichols had been assigned to replace the Honorable Roger D. Randall who had
previously been assigned to the Seaside Groundwater Basin Adjudication case. At its
May 4, 2016 meeting the Board approved having Mr. Russ McGlothlin of the law firm of
Brownstein, Hyatt, Farber, and Schreck file a Motion with the Court requesting a status
conference to provide background information on the Adjucication Decision (for the
benefit of the new Judge that had been assigned this Case) and to discuss several issues.
These issues were (1) Updating the Court concerning recent regional water supply
developments pertinent to the Seaside Basin, (2) Potentially at some future date
requesting a stay of the 2018 Operating Yield reduction, and (3) Updating the Court
concerning the modeling results and findings concerning the Laguna Seca Subarea
(LSSA) and the Watermaster’s intended work plan to address long-term water reliability
for the subbasin. The motion was granted and a Status Conference with the Court was
held on June 17, 2016. The transcript of the Status Conference Hearing is available for
viewing on the Watermaster web site at http://www.seasidebasinwatermaster.org/ under
Postings and Records on the June 16, 2016 date line in the Court Docs column.

E. Use of Imported, Reclaimed, or Desalinated Water as a Source of Water for
Storage or as a Water Supply for Lands Overlying the Seaside Basin

The CAW/MPWMD ASR Program operated in WY 2016 and accordingly 699 acre-feet

of water was injected into the Basin as Stored Water Credits and 609 acre-feet was

extracted.



During WY 2016 0.06 acre-feet of imported water was used to irrigate golf courses
owned by the City of Seaside overlying the Seaside Basin, as discussed above in Section
C. The terms and conditions under which this in-lieu replenishment water was used to
generate a credit to be applied against the City of Seaside’s overproduction replenishment
assessments is described in the “Memorandum of Understanding Between the Seaside
Basin Watermaster and the City of Seaside” which was contained in Attachment 3 to the
Watermaster’s 2010 Annual Report.

F. Violations of the Decision and Any Corrective Actions Taken

Section III. D. of the Decision enjoins all Producers from any Over-Production beyond
the Operating Yield in any Water Year in which the Watermaster declares that Artificial
Replenishment is not available or possible. Section III. L. 3. j. iii. requires that the
Watermaster declare the unavailability of Artificial Replenishment in December of each
year, so that the Producers are informed of the prohibition against pumping in excess of
the Operating Yield.

The Watermaster made a declaration regarding the availability of Artificial
Replenishment for WY 2017 at its Board meeting of December 7, 2016. A copy of this
declaration is contained in Attachment 2. In WY 2016 the Watermaster continued the
previously implemented 10% water production reductions required under Section II1.B.2
of the Decision. No additional water production reductions were implemented in WY
2016.

Total pumping for WY 2016 did not exceed the Operating Yield (OY) or the Natural Safe
Yield (NSY) of the Basin. This is a significant accomplishment. It is the first time this
has been achieved since the creation of the Watermaster and reflects the beneficial effects
of conservation efforts within the Basin.

The City of Seaside reported annual pumping quantities that exceeded their Standard
Production NSY allocation by 37.87 acre-feet, and reported annual pumping quantities
that exceeded Operating Yield allocation by 17.70 acre-feet. The City of Seaside did not
exceed its Alternative Production NSY. The Watermaster will assess the City of Seaside
a Replenishment Assessment for these over productions, as further described in
Section H, below.

G. Watermaster Administrative Costs

The total estimated Administrative costs through the end of Fiscal Year 2016 amounted
to $80,000 including a $25,000 dedicated reserve. Costs include the Chief Executive
Officer and Administrative Officer salaries, and legal counsel fees. The “Fiscal Year
2016 Administrative Fund Report” is provided as Attachment 3.

H. Replenishment Assessments

At its meeting of October 5, 2016 the Watermaster Board determined that, based on
updated cost information for the water supply projects used in calculating it, a new
Replenishment Assessment unit cost of $2,872 per acre-foot should be adopted for use
beginning in WY 2017. This replaces the unit cost of $2,702 which had been used since



WY 2014. The Agenda transmittal from that meeting discussing this determination is
contained in Attachment 4.

Alternative and Standard Producers report their production amounts from the Basin to the
Watermaster on a quarterly basis. Based upon the reported production for WY 2016, the
City of Seaside’s Replenishment Assessment for its Municipal System for
Overproduction in excess of its share of the Natural Safe Yield is $102,330.46, and for
overproduction in excess of its share of the Operating Yield is $11,959.38. The City of
Seaside did not exceed its Alternative Production Allocation for its Golf Course System
production. A summary of the calculations for Replenishment Assessments for WY 2016
is contained in Attachment 5.

I. All Components of the Watermaster Budget

The Watermaster budget has four separate funds: Administrative Fund; Monitoring &
Management—Operations; Monitoring and Management—Capital Fund and;
Replenishment Fund. Copies of the budgets for Fiscal Year 2017 are contained in
Attachment 6. The Fiscal Year 2017 Monitoring & Management Plan Operations Budget
contained in Attachment 6 reflects budget revisions approved at the December 7, 2016
Board meeting associated with carrying out the recommendations in the 2016 SIAR for
verification resampling and associated work. The 2016 SIAR was received after the
budget was originally adopted in October 2016. The recommendations in the 2016 SIAR
are discussed below in Section J.

The Watermaster Board is provided monthly financial status reports on all financial
activities for each month with year-to-date totals.

J. Water Quality Monitoring and Basin Management

Water Quality Analytical Results

Groundwater quality data continued to be collected and analyzed on a quarterly basis
during WY 2016 from the enhanced network of monitoring wells. The low-flow
sampling method implemented in 2009 continued to be used in 2016 and is expected to
continue to be used in the future to improve the efficiency of sample collection. As
discussed in the 2013 Annual Report, the Watermaster reduced the frequency of water
quality sampling at SBWM-MWS3 to once every 3 years.

No modifications to the quarterly data collection frequency from the enhanced network of
monitoring wells were made during WY 2016. One modification is being made for WY
2017. This is to revert back to sampling the Sand City Public Works well on an annual
basis rather than a quarterly basis. The rationale for making this modification is
described below under Task 1.2.b.3 in the section titled “Management and Monitoring
Program Work Plan,” and is discussed in detail in Attachment 10.

Up until WY 2010 quarterly geophysical (induction) logging was performed at the four
coastal Watermaster Sentinel wells that were installed in 2007. The induction logging
results showed very little variations and trends were steady since that monitoring began,
indicating that the coastal water quality conditions were not changing at this sample



frequency. Therefore, beginning in WY 2010 the Court approved reducing the induction
logging frequency to semi-annually at these wells. Water samples from these wells
continue to be collected on an annual basis.

The expanded water quality analyses begun in WY 2012 were continued in WY 2016,
and will be continued in WY 2017, for the four coastal Watermaster Sentinel wells
(SBWM-1, SBWM-2, SBWM-3, and SBWM-4), and also for the 3 most coastal
MPWMD monitoring wells (MSC, PCA, and FO-09).

Copies of the sampling results are contained in the report in Attachment 7.

Management and Monitoring Program Work Plan

The Management and Monitoring Program (M&MP) 2017 Work Plan contained in
Attachment 9 includes the types of basin management activities conducted in prior years
as well as revisions approved by the Board at its October 5, and December 7, 2016
meetings. The major changes from the 2017 M&MP Work Plan are:

The major changes from the 2016 M&MP Work Plan are:

Task M.1.e (Peer Review of Documents and Reports): This Task has not been used in
recent years. Its budget amount was reduced, but not eliminated, in case some work of
this type is necessary in 2017.

Task M.1.g (Prepare Documents for SGMA Reporting): This Task is new this year
and is a result of the implementation by the State of the Sustainable Groundwater
Management Act.

Task 1.2.a.2 (Verify Accuracy of Production Well Meters): This task was completed in
2015 and no further work on this Task is expected to be required in 2017.

Task 1.2.b.3 (Collect Quarterly Water Quality Samples): In 2012 a concern was
identified through monitoring data that there was something different about the City of
Sand City’s Public Works Well that was causing it to exhibit different water quality
characteristics than other wells in the same general vicinity within the Seaside Basin. As
a result the Watermaster had MPWMD perform an analysis to try to determine the cause
of these differences, and also increased the water quality sampling frequency of this well
from annually to quarterly.

Due to a lack of historical data, MPWMD was not able to reach a definitive
conclusion as to the cause of the differences. However, several years of quarterly data on
this well have now been acquired. The well does not appear to be showing any
indications of seawater intrusion, and its water quality is generally staying within a
reasonable range of variation. This is confirmed in the 2015 Seawater Intrusion Analysis
Report. Task 1.2.b.3 reflects reverting the monitoring frequency for the Sand City Public
Works Well back to annually beginning in 2017.

In WY 2017 the BLM monitoring well site (SBWM-5) is to again be sampled. It was
previously determined that this site would be sampled every 3 years, and WY 2014 was
the last year it was sampled it. The cost for this sampling work is included under Task
1.2.b.3.

MPWMD recommended that the Watermaster directly contract with the contractor
that performs induction logging to obtain some of the water quality data under this Task.




This recommendation was made due to a reduction in available staff at MPWMD to
manage that work, and because it would result in a cost savings to the Watermaster. The
Watermaster contacted the induction logging contractor and his cost for performing this
work under a contract directly with the Watermaster is included in this Task. This Task
also reflects a reduced cost by MPWMD due to not having to manage the contract for that
portion of the work.

Comprehensive review and evaluation of the water quality and water level monitoring
data that is collected and compiled by MPWMD is now being performed by
HydroMetrics and is reported upon in the annual Seawater Intrusion Analysis Reports
which they prepare for the Watermaster. To minimize duplication of effort and expense
associated with analysis and interpretation of the collected data by MPWMD, MPWMD
will no longer prepare Q1/Q2 and Q3/Q4 reports on water quality and water levels, and
will instead have all of that data summarized and reported on in a single annual report
that will be provided to the Watermaster by MPWMD in November. During the course
of the year, MPWMD will promptly notify the Watermaster if its review of the quarterly
data identifies any issues of concern.

In its annual report MPWMD will include summaries of all of the data and a brief
cover letter report describing any missing data or data collection irregularities that are
encountered during the reporting period. These data summaries will be in a format
suitable for posting to the Watermaster’s website for the public’s access, similar to the
previous water quality and water level reports.

The 2016 SIAR recommended verification resampling of certain wells, and also the
installation of a datalogger in one of the wells. This work has been included under this
Task.

The net result in these changes is a small increase in the budget for this Task in 2017.

Task 1.2.b.6 (Reports): MPWMD reported they no longer have the staff to prepare one
of the reports that was originally listed under this Task in the 2016 M&MP Budget. That
report was described as follows: “One report containing a compilation of the available
water level records for monitor wells that are part of the Seaside Basin Monitoring &
Management Plan (M&MP) in a format to allow assessment of the long-term trends in
water levels in each of the wells. This report will contain a table showing pertinent well
construction data, existing average annual water level changes, and projected future water
level changes. This will be accompanied by a brief description and recommendations
regarding those monitor wells for which future monitoring complications may arise due
to falling water levels.”

In view of this situation the Watermaster decided not perform this work at all. This
would have been a “nice to do” evaluation to provide a “heads-up” on the possible need
to purchase new higher head sampling pumps if some more wells had their levels drop
too far. However, $2,000 has already been included in this Task to purchase one new
sample pump if necessary. If more are found to be needed during the year, funding the
purchase of additional pumps can be done from the Contingency line-item that is set up
in the M&MP Operations Budget. Handling this matter in this way will avoid the
expense of having one of the Watermaster’s other consultants perform this evaluation.

This results in a decrease in the budget for this Task in 2017.

Task 1.2.b.7 (CASGEM Data Submittal): Submitting groundwater data to the State’s
California Statewide Groundwater Elevation Monitoring (CASGEM) Program is a new
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Task this year and is a result of the implementation by the State of the Sustainable
Groundwater Management Act.

Task 1.3.a.1 (Update the Existing Model Groundwater Model of the Seaside Basin):
Updating of the Watermaster’s groundwater model of the Seaside Basin is not expected
to be necessary in 2017.

Task 14.c (Annual Report- Seawater Intrusion Analysis): In 2016 the amount
budgeted for this Task was $28,678. However, when the cost for HydroMetrics to
prepare the 2016 Seawater Intrusion Analysis Report (SIAR) was being negotiated they
found that they always had considerable unspent budget left over in prior years.
Consequently, their 2016 RFS was reduced accordingly and the actual amount spent on
this Task in 2016 was considerably lower than the budgeted amount.

For 2017 the budget for this Task was increased slightly to reflect an increase in the
hourly rate for one of HydroMetrics’ staff members who works on this assignment.
However, the budget was also decreased to reflect (1) fewer hours needed by MPWMD
to interface with HydroMetrics in the preparation of the SIAR, and (2) needing fewer
hard copies of the SIAR than previously budgeted. Thus, the overall result is a reduction
in the budget for this Task compared to 2016.

Contingency: The Contingency line items in the 2017 and 2018 M&MP Operations
Budgets reflect a reduction from 20% to approximately 10% as recommended by the
Budget and Finance Committee.

The 2017 Budget is $57,657 lower than the 2016 Budget, for the reasons described
above.

No new monitoring wells are planned for installation in 2017. Consequently no monies
are budgeted in the M&MP Capital Budget for 2017.

Basin Management Database

Pertinent groundwater resource data obtained from a number of sources has been
consolidated into the Watermaster’s database to allow more efficient organization and
data retrieval. No modifications or enhancements to the database are planned in FY
2017.

Enhanced Monitoring Well Network

The Seaside Basin M&MP uses an Enhanced Monitoring Well Network to fill in data
gaps in the previous monitoring well network used by the Monterey Peninsula Water
Management District (MPWMD), and others, in order to improve the Basin management
capabilities of the Watermaster. The Enhanced Monitoring Well Network has been
described in detail in previous Watermaster Annual Reports. It continues to be used to
obtain additional data that is useful to the Watermaster in managing the Basin.

Basin Management Action Plan (BMAP)
HydroMetrics LLC was hired by the Watermaster to prepare the BMAP which contains
these Sections:

e Executive Summary

¢ The Background and Purpose of the Plan
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e The State of the Basin

® Supplemental Water Supplies (long-term water supply solutions)

® Groundwater Management Actions (to be taken as interim measures while
long-term supplies are being developed)

e Recommended Management Strategies

e References

The Final BMAP was approved by the Watermaster Board at its February 2009 meeting,
and the Executive Summary from the BMAP was contained in Attachment 9 of the 2009
Annual Report. The complete document may be viewed and downloaded from the
Watermaster’s website at: http://www.seasidebasinwatermaster.org/.

Updating of the BMAP may be performed in FY 2017, but only if new data or other
information warrants doing so. It is Task I.3.c in the M&MP Work Plan contained in
Attachment 9.

Seawater Intrusion Response Plan
HydroMetrics LLC was hired by the Watermaster to prepare a long-term Seawater
Intrusion Response Plan (SIRP), as required in the M&MP.

The Final SIRP was approved by the Watermaster Board in 2009 and a summary of the
Seawater Intrusion Contingency Actions from the SIRP were contained in Attachment 10
of the 2009 Annual Report. The complete document may be viewed and downloaded
from the Watermaster’s website at: http://www.seasidebasinwatermaster.org/. No
modifications to the SIRP are planned in 2017.

Seawater Intrusion Analysis Report

The Watermaster retained HydroMetrics LLC to prepare the WY 2016 Seawater
Intrusion Analysis Report (SIAR) required by the M&MP. The WY 2016 SIAR provides
an analysis of data collected during this Water Year.

The SIAR examines the “health” of the Basin with regard to whether or not there are any
indications that seawater intrusion is either occurring or is imminent. Previous SIARs
have stated that depressed groundwater levels, continued pumping in excess of
recharge and fresh water inflows, and ongoing seawater intrusion in the nearby
Salinas Valley all suggest that seawater intrusion could occur in the Seaside
Groundwater Basin. However, up until this water year, all of the monitoring data from
the existing monitoring and production wells in the Seaside Basin have indicated that
seawater intrusion has not occurred. This year for the first time there is conflicting data
from two of the Watermaster’s sentinel wells. Some of the data are suggestive of the
initial onset of seawater intrusion, while other data indicate seawater intrusion is not
occurring.

Because of the conflicting data no conclusions with regard to the initial onset of seawater

intrusion can be drawn at this time. Verification resampling, as contained in the
Recommendations section of the STAR, will be necessary in order to reach a conclusion.
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The SIAR is lengthy, but the full Executive Summary Section from it is provided in
Attachment 8. A complete copy of the document is posted for viewing and downloading
from the Watermaster’s website at: http://www.seasidebasinwatermaster.org/. All
recommendations contained in the SIAR are being or will be carried out and are included
in the budgeted activities contained in Attachment 6 and described in Attachment 9.

The 2016 SIAR contains recommendations pertaining to the conflicting seawater
intrusion data in some of the coastal monitoring wells, as well as other recommendations
pertaining to other basin management issues. The first of the recommendations, to
perform verification water quality sampling and analysis for Sentinel Well SBWM-2,
Sentinel Well SBWM-4, and the Ord Terrace Shallow Monitoring Well, have been
included in the scopes of work and costs for the contractors who will be performing work
for the Watermaster (under Task 1.2.b.3 in Attachment 9). It is anticipated that the
verification sampling of those wells will be performed in December 2016. After the data
from the verification sampling has been received the Watermaster will determine what
additional steps, if any, should be taken.

The Watermaster continues to analyze the data that is being gathered at the various
monitoring sites in order to keep a close watch on the conditions within the Basin, as
discussed under the “Enhanced Monitoring Well Network™ heading above.

Groundwater Modeling

During FY 2009 the previous Groundwater Model of the Basin was updated and a
separate Groundwater Model was developed to determine protective water levels within
the Basin. The modeling work was performed by HydroMetrics LLC. This Model
development work was described in the 2009 Annual Report.

Updating and Evaluating the Accuracy of the Groundwater Model
Evaluating the accuracy of the Groundwater Model was performed in 2015 and is
reported on in the 2015 Annual Report. That evaluation concluded that the model is a
reasonable representation of the Seaside Basin groundwater flow system, and that it
should be used for estimating the operational safe yield of the basin and subareas, and for
simulating the effects of possible management measures. Therefore, updating of the
model was not necessary in 2016.

Modeling of the Laguna Seca Subarea
As reported in the 2015 Annual Report, in response to questions and concerns raised
about the steady decline in water levels in the Laguna Seca Subarea (LSSA) in 2014 the
Watermaster Board performed modeling of the LSSA relating to the natural safe yield
and operating yield of the LSSA. Although there appeared to be no indication of any
immediate substantial adverse physical impact to the Basin or the LSSA, the initial
results of the modeling work indicated the natural safe yield and operating yield of the
LSSA may be significantly less than that set forth in the Decision. A copy of the draft
Technical Memorandum describing the modeling work and initial results was contained
in Attachment 11 of the 2014 Annual Report. Because of the significance of these initial
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results, in December 2014 the Watermaster had a technical peer review of the modeling
work performed in order to ensure that the modeling and final results were as accurate as
possible. The Peer Review Technical Memorandum is contained in Attachment 11 of
the 2015 Annual Report. The peer review concluded that the Groundwater Model is
satisfactory for estimating the operational safe yield of the basin and its subareas, and for
simulating the effects of groundwater management measures that might be considered in
the future.

As aresult of the peer review and recommendations from its Technical Advisory
Committee, the Watermaster Board made several determinations which are discussed in
the 2015 Annual Report. One of those was that it would be desirable to more accurately
determine the location of the southeastern boundary of the Seaside Groundwater Basin.
In mid-2015 the Watermaster authorized having HydroMetrics use the Groundwater
Model to try to establish the location of the flow divide between the LSSA and the El
Toro Subarea. This is discussed in the section below.

Estimation of Flow Divide Locations Near the Easterly Adjudication Boundary of
the Laguna Seca Subarea
Subsequent to receiving a presentation on the Laguna Seca modeling Peer Review, the
Watermaster Board concluded it would be beneficial to perform modeling in order to
determine the locations of the hydrogeologic flow divides between the Laguna Seca
Subarea (LSSA) and the areas to the east of the Adjudication Decision boundary of the
Seaside Basin. This work was started in 2015 and finished in 2016.

The principle conclusions from that work were:

e Under anticipated future pumping conditions, groundwater elevations in the LSSA
will continue to decline. The eastern portion of the LSSA will suffer the greatest and
most persistent declines. Pumping groundwater elevations are predicted to fall below the
top of the well screens prior to 2041 in 3 of the wells in this part of the LSSA.

e The locations of the groundwater flow divides will remain relatively stable under
currently anticipated pumping conditions out to 2041, which is the end of the modeling
period.

¢ Groundwater flow through the eastern portion of the LSSA is both westwards towards
the Southern Coastal Subarea and northward into the Northern Inland Subarea. The
Laguna Seca Anticline is a structural feature that causes groundwater flow to split into
these directions.

e Under a hypothetical scenario, if pumping within the LSSA were to be discontinued
the groundwater flow divide located in the eastern portion of the LSSA would migrate
westward. This movement would be caused by relative increases in groundwater
elevations in the LSSA due to this reduction in pumping, compared to east of the LSSA
where pumping was assumed not to be reduced. Under this hypothetical scenario the
groundwater flow direction in the easterly portion of the LSSA would shift towards the
northeast and east by 2041 of the scenario, resulting in groundwater flowing out of the
LSSA and into the Corral de Tierra subbasin.

e In all of the modeled scenarios, groundwater in the Santa Margarita Aquifer in the
most northeastern portion of the LSSA flows north and northeast out of the LSSA and
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into the Northern Inland Subarea and Corral de Tierra subbasin. This northeastern portion
of the LSSA is more heavily influenced by pumping outside of the LSSA than by
pumping within the subarea, and this part of the LSSA is hydrogeologically connected to
the Corral de Tierra subbasin, as well as the Northern Inland Subarea.

e Cal Am’s Toro-1 and Toro-2 production wells draw water directly from the LSSA in
the Paso Robles Aquifer, and thus have a direct influence on groundwater levels within
the LSSA. The impact of these two wells was not compared to the cumulative impact of
the other production wells located further east. Those more easterly wells indirectly
affect the LSSA by withdrawing groundwater which would otherwise flow into, and thus
recharge, the LSSA. This results in lowering groundwater levels in the LSSA.

¢ The net flow of groundwater across the eastern LSSA boundary for the aggregation of
the Paso Robles and Santa Margarita aquifers is currently from the Corral de Tierra
subbasin into the LSSA. However, the model predicts that under anticipated pumping
conditions there will be a net flow of groundwater out of the LSSA into the Corral de
Tierra subbasin by around 2030. Under a hypothetical scenario, if pumping within the
LSSA were to have been discontinued in 2009 (the start of the modeling period), flow
would have begun to go out of the LSSA and into the Corral de Tierra subbasin much
earlier (by around 2012).

e The groundwater model results are based upon an incomplete understanding of the
hydrogeologic conditions in the Corral de Tierra subbasin, and it would be beneficial to
improve the geologic and hydrogeologic understanding of this area. A typical
hydrogeological study to improve hydrogeologic understanding would involve first
examining existing well data and studies, followed by, if necessary, field work to drill
new wells and determine aquifer properties to provide data where hydrogeological data
does not exist.

A copy of the Technical Memorandum describing this work is contained in Attachment
12.

Coordination of Watermaster’s Seaside Groundwater Model with Salinas River

Basin Model
As reported in the 2015 Annual Report, in May 2015 the Monterey County Resource
Management Agency convened a Technical Advisory Committee (TAC) to develop a
new Salinas River Basin model, and asked the Watermaster to join their TAC for this
work. The County asked for information regarding the Watermaster’s model of the
Seaside Basin to ensure that the Salinas River Basin model coordinates properly with the
Watermaster’s model, and the Watermaster provided its model to the County.

In late 2015 because of problems encountered with its original consultant on this work
(Brown and Caldwell) the County switched to having the work performed by the United
States Geological Survey (USGS), representatives of which had already been
participating in the TAC meetings and were intimately familiar with issues involving the
Salinas River Basin. This change in consultants resulted in some delay in the work, but
work resumed in early 2016, and during 2016 there were several meetings of the
County’s TAC.
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At the time of preparation of this 2016 Annual Report the status of the new Salinas River
Basin model, termed the Salinas Valley Integrated Hydraulic Model (SVIHM), was as
follows:

® Model construction was ongoing throughout most of the year and continued into late
2016.

e Calibration was performed in October and November.

® Model analysis and integration of the reservoir operations module was expected to
occur in December.

e Agricultural stakeholder meetings were held and more meetings are planned to get
additional input and data.

¢ The County will be running the Watermaster’s model for the Seaside Basin portion of
the SVIHM model area. The Seaside Basin will not be included in the SVIHM. Rather,
the SVIHM will use the Watermaster model’s findings to interface with the new SVIHM,
so it will not be necessary to "remodel" the adjudicated Seaside Basin area that has
already been modeled by the Watermaster. The objective is to have the SVIHM and the
Watermaster’s model match as closely as possible along the boundary between the two
models.

e There will be ongoing meetings of the TAC to discuss progress on the development of
the model.

Sustainable Groundwater Management Act

As reported in the 2015 Annual Report the Watermaster Board determined that the
Watermaster should monitor the development of the Salinas Valley Groundwater Basin
Sustainability Agency and the State Department of Water Resources’ (DWR)
development of regulations pertaining to requesting boundary revisions, with the intent to
collaborate with these entities as appropriate.

At the State Level
In late 2016 DWR released the final 2016 modifications to California’s groundwater
basin boundaries. Of the 54 requests for changes to basin boundaries, DWR approved
39, denied 12, and three were deemed incomplete. Most of the modifications were made
to basins in the Central Valley and included refinements reflecting waterways, county
lines and geologic information. The boundary modification request submitted by the
Monterey Peninsula Water Management District (MPWMD) to remove some areas near
Monterey from the Salinas Valley Groundwater Basin, and to recognize the boundaries of
the Adjudicated Seaside Basin, was approved. These modifications are reflected in the
basin boundary map that is now posted on the DWR website.

DWR will include the new basin boundaries in its interim update of Bulletin 118, which
is due out by January 1, 2017. Another basin boundary modification request period may
be held in 2018 based on demand from local agencies and/or GSAs. Other important
upcoming dates on the SGMA timeline include:
e December 31, 2016 -DWR will post a report on Water Available for
Replenishment on its website.
e January 1, 2017 — DWR will post Best Management Practices on its website.
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¢ June 30, 2017 — Date by which local agencies in high- and medium-priority basins
must form Groundwater Sustainability Agencies (GSAs) that cover the entire
basin in order to avoid potential intervention by the State Water Resources
Control Board.

At the Monterey County level:
Meetings of Monterey County’s Collaborative Work Group (CWG) and Stakeholders
Groups began in March of 2016. Several Stakeholder Group meetings were held in 2016,
and in 2016 the CWG met on a generally semi-monthly basis. Watermaster staff
attended the May 19, 2016 meeting of the CWG to become familiar with the makeup of
the group and the types of issues the group was discussing. Most of the group’s focus at
that point in time was on building consensus on how to form a GSA, how its governing
body should be made up, voting issues, and other very preliminary and general topics.
Although more meetings of the CWG have been held since then, it does not appear that
the group will start getting into issues of direct interest or concern to the Watermaster for
some months to come. Watermaster staff continues monitoring the progress of the group
and provides regular ongoing updates to the Watermaster TAC and Board. At an
appropriate point in time Watermaster staff will resume attending the CWG meetings to
provide input on issues of concern to the Watermaster.

It appears that by the June 2017 DWR deadline for the establishment of GSAs, Monterey
County is hopeful of establishing one or more GSAs for the portions of the Salinas
Valley Groundwater Basin that do not lie within the Adjudicated Seaside Basin.
However, on September 15, 2016 Marina Coast Water District (MCWD) filed a
Notification with DWR that it wished to serve as the GSA for the portion of the Salinas
Valley Groundwater Basin that lies within their service area, and which does not lie
within the Adjudicated Seaside Basin. If by December 28, 2016 no other entity applies to
be the GSA for that same portion of the Salinas Valley Basin, DWR will approve
MCWD’s Notification and MCWD will become the exclusive GSA for that portion of the
basin. As of the date of preparation of this 2016 Annual Report Monterey County had
not indicated whether it, too, would file a notification to become the GSA for these same
areas, in which case DWR would apparently work with those two entities to make a
determination as to which entity should be the GSA.

K. Conclusions and Recommendations

The Seaside Basin Watermaster Board has worked diligently to meet all of the Court’s
established deadline dates. All of the Phase 1 Scope of Work activities, which are
described in the “Implementation Plan for the Seaside Basin Monitoring and
Management Program” dated March 7, 2007, have been completed. At the Watermaster
Board meeting held on October 5, 2016 the Board adopted the FY 2017 budgets
contained in Attachment 6, which support carrying out all elements of the “Seaside
Groundwater Basin Management and Monitoring Program Anticipated 2017 Work Plan.”
That Work Plan describes the M&MP activities that will be conducted during Fiscal Year
2017. A copy of this Work Plan is contained in Attachment 9.
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As described in Section J above, information from the Enhanced Monitoring Well
Network is being utilized to detect any seawater intrusion. The response actions
described in the Watermaster’s Seawater Intrusion Response Plan, which was contained
in the 2009 Annual Report, will be implemented if seawater intrusion is detected within
the Basin.

In March of 2017 the Watermaster anticipates holding another status conference with the
Court to provide an update on certain of the Watermaster’s activities.
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ATTACHMENT 2

WATERMASTER DECLARATION
OF
NON-AVAILABILITY
OF
ARTIFICIAL REPLENISHMENT WATER
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ATTACHMENT 3

WATERMASTER ADMINISTRATIVE COSTS
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ATTACHMENT 4

REPLENISHMENT ASSESSMENT UNIT COST
DETERMINATION FOR WATER YEAR 2016
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ATTACHMENT 5

REPLENISHMENT ASSESSMENT
CALCULATIONS FOR WY 2016
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CALCULATION OF REPLENISHMENT ASSESSMENTS WATER YEAR 2016
Using the Basin-wide methodology approved by the Court on January 12, 2007, and as shown in detail on the spreadsheet contained in this attachement, Watermaster calculated the
Water Year (WY) (October 1st through September 30th) 2016 Replenisment Assessments as follows:

2016 Replenishment Assessment NSYO Unit Charge = $2,702.00
2016 Replenishment Assessment OSYO Unit Charge = $675.50
2016 Natural Safe Yield (NSY) Available to Standard Producers = 2,160.90|AF (3,000 AF NSY - 839.10 Alternative Producers
2016 Production)
Volume of Operating
NSY NSY NSY Yield Operating Yield | Operating Yield
WY 2016 % of NSY | Available | Overproduction | Overproduction | Available | Overproduction | Overproduction Total
Standard Producers Production (AF)| Available (AF) (AF) Assessment (AF) (AF) Assessment Assessment
California American Water 1,876.05 | 90.62% 1,958.24 - 3 - 2,310.20 - $ - 3 -
Seaside (Municipal) 195.18 7.28% 157.29 37.87 102,330.46 177.46 17.70 11,959.38 114,289.84
Granite Rock - 0.69% 14.84 - - 23532 - - -
D.B.O. Development No. 30 - 1.25% 26.92 - - 45472 - - -
Calabrese (Cypress Pacific Inv.) - 0.17% 3.61 - - 8.48 - - -
Total Production 2,071.21 | 100.00% 2,160.90 3787 (% 102,330.46 | 3,186.17 1770 [ $ 11,959.38 | $  114,289.84
Volume of Operating
NSY NSY NSY Yield Operating Yield | Operating Yield
WY 2016 % of NSY | Available | Overproduction | Overproduction | Available | Overproduction | Overproduction Total

Alternative Producers Production (AF)| Available (AF) (AF) Assessment (AF) (AF) Assessment Assessment
City of Seaside (Golf Courses) 458.44 N/A 540.00 0.00 3 - 540.00 0.00 $ - $0
City of Sand City 0.58 N/A 9.00 0.00 - 9.00 0.00 - -
Security National Guaranty - N/A 149.00 0.00 - 149.00 0.00 - -
Calabrese (Cypress Pacific Inv.) 0.19 N/A 6.00 0.00 - 6.00 0.00 - -
Mission Memorial (Alderwvoods) 13.67 N/A 31.00 0.00 - 31.00 0.00 - -
Nicklaus Club Monterey 111.57 N/A 251.00 0.00 - 251.00 0.00 - -
Laguna Seca Golf Resort (Bishop) 223.82 N/A 320.00 0.00 - 320.00 0.00 - -
York School 13.89 N/A 32.00 0.00 - 32.00 0.00 - -
Laguna Seca County Park 16.94 N/A 41.00 0.00 - 41.00 0.00 - -
Total Production 839.10 N/A 1,379.00 0.00 $ - 1,379.00 0.00 $ - $0
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ATTACHMENT 6

WATERMASTER BUDGETS FOR 2017
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Seaside Groundwater Basin Watermaster
Fiscal Year 2017 Administrative Fund Budget

Seaside Groundwater Basin Watermaster
Administrative Fund
Adopted Budget
Administrative Year 2017

A% 4 2016 2017
—Edg Estimated Proposed
m Total Budget
Assessment Income
Reserve/Rollover* $ 57,000 $ 47,000 $ 47,000
Administrative Assessment 58,000 58,000 52,000
Totals 115,000 105,000 99,000
Expenditures
Contractual Services - Administrativ 65,000 55,000 60,000
Legal Services** 25,000 25,000 14,000
Total Expenses 90,000 80,000 74,000
Total Available 25,000 25,000 25,000
Less Reserve 25,000 25,000 25,000
Net Available $ -3 - $ -

* Note: The reserve balance of $47,000 was determined upon completion by
Watermaster staff of a detailed reconciliation from 2006 through July 2016 of
the Administrative Fund financial records held at the Watermaster office
against the Administrative Fund financial records held by the City of Seaside -
the Watermaster fiscal agent.

** December 3, 2014 board action to amend 2015 Administrative Fund Budget
to include $25,000 for legal services expended in 2015 and 2016

33




Seaside Groundwater Basin Watermaster
Fiscal Year 2017 Monitoring & Management Plan
Operations Budget

Management and Monitoring Plan Operations Budget
For Tasks to be Undertaken in 2017
Task [ Subtask | Sub- Cost Description CONSULTANTS & CONTRACTORS® Total
Subtask MPWMD Private Contractor
Consultants s
Labor
Technical Project Manager $0| $60,000[ $0| $60,000]
M.1 Program Administration
M.l.a Project Budget and Controls $0) $0] $0] $0]
M.1.b Assist with Board and TAC Agendas $0) $0] $0) $0]
M.lc & Preparation for and Attendance at $0) $7,000} $0) $7,000}
M.1.d Meelings‘x)
M.le Peer Review of Documents and Reportsm S0 $7.376 S0 $7.376
M.Lf QA/QC $0) $0f $0] $0|
M.l.g SGMA Documentation Preparation $0) $1,900} $0) $1,900}
L1 Initial Phase 1 Monitoring Well Construction (Task Completed
in Phase 1)
1.2 Production, Water Level and Quality Monitoring
1 2. a. Database Management
1. 2. a. 1. [Conduct Ongoing Data Entry/ Database $11,052] $2.400] $0] $13,452]
Maintenance/Enhancement
1. 2. a. 2. | Verify Accuracy of Production Well Meters $0] $0] $0] $0]
1. 2. b Data Collection Program
L.2.b. 1. |sjte Representation and Selection”’ S0 $0] S0 $0]
L. 2.b. 2. |Collect Monthly Water Levels $7.192 $0] $0 $7,192f
I. 2. b. 3. |Collect Quarterly Water Quality $29,834 $0] $25,686) $55,520]
Samples"S©
L. 2. b. 4. |Update Program Schedule and Standard $0] $0] $0] $0]
Operating Procedures.
L. 2. b. 5. | Monitor Well Construction”’ $0 $0 $0 $0
1. 2. b. 6. |Reports $2,688 $0f $0) $2,688]
L 2. b. 7. [CASGEM Data Submittal for $1,792f $0| $0] $1,792]
Watermaster's Voluntary Wells
1.3 Basin Management
I 3. a Enhanced Seaside Basin Groundwater (Costs Shown in Subtasks Below)
Model
1. 3. a. 1 |Update the Existing Model $0) $0] $0] $0]
1. 3. a. 2 |Develop Protective Water Levels $0) $0] $0] $0]
1. 3. a. 3 |Evaluate Replenishment Scenarios and $0) $40,000] $0) $40,000]
Develop Answers to Basin Management
Ouestions™”
1.3.b. Complete Preparation of Basin $0) $0] $0] $0]
Management Action Plan
1.3.c. Refine and/or Update the Basin $0) $25,000] $0) $25,000]
Management Action Plan
1.3.d Evaluate Coastal Wells for Cross-Aquifer $0) $0] $0] $0]
Contamination Potential
1.4 S ter Intrusion Contingency Plan
14 a Oversight of Seawater Intrusion Detection $0) $0] $0] $0]
and Tracking
L4.b. Provide focused area hydrogeologic $0 $0 $0 $0
investigation for Sand City Public Works
L4.c. Annual Report- Seawater Intrusion Analysis $896) $20,890) $0) $21,786)
L4.d Complete Preparation of Seawater Intrusion $0] $0] $0] $0]
Response Plan®
L4.e. Refine and/or Update the Seawater $0] $0] $0] $0]
Intrusion Response Plan”®
I 4.f. If Seawater Intrusion is Determined to be (No Costs are Included for This Task, as This Task Will
Occurring, Implement Contingency Likely Not be Necessary During 2017. If it Does Become
Response Plan® Necessary, Use of Contingency Funds or a Budget
Modification Will Likely be Necessary)
TOTALS CONSULTANTS & CONTRACTORS| $53,454 $164,566]  $25,686
SUBTOTAL not including Technical Program Manager =| $183,706)
Contingency (not including Technical Program Manager) @ approximately 10%“4] $12,091
Technical Program Manager =| $60,000]
TOTAL=] $255,797|
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Footnotes:

(1) Under this Subtask the Watermaster will directly contract with an outside contractor to perform the Sentinel Well induction logging
work, and to also collect and analyze water quality samples in conjunction with doing the induction logging. MPWMD will perform the
other portions of the work of this Subtask.

(2) The response plan would only be implemented in the event sea water intrusion is determined to be occurring.

(3) Within the context of this document the term “Consultant” refers either to a Private Consultant providing professional engineering or
other types of technical senices, or to the Monterey Peninsula Water Management District (MPWMD). The term “Contractor” refers to a
firm providing construction or field senices such as well drilling, induction logging, or meter calibration.

(4) Due to the uncertainties of the exact scopes of some of the Tasks listed abowe at the time of preparation of this Budget, e.g. Tasks
I.3.a.3 and I.3.c, it is recommended that a Contingency of approximately 10% be included in the Budget.

(5) Includes $1,000 to maintain equipment previously installed for this purpose. Also includes lab costs to analyze for barium and iodide
ions in certain of these wells as was done in preceding years beginning in 2012.

(6) Does not include costs for MPWMD to collect water level data or water quality samples from wells other than those that are part of the
basic monitoring well network, i.e. for private well owners who have requested that the Watermaster obtain this data for them. Costs to
obtain that data are to be reimbursed to the Watermaster by those well owners, so there should be no net cost to the Watermaster for that
portion of the work under these Tasks. Includes the purchase and installation of four new and/or replacement dataloggers at a price of
$680, plus $50 for installation parts, for each datalogger.

(7) No additional monitoring well is expected to be constructed in 2016.

(8) For HydroMetrics and Todd Groundwater to provide hydrogeologic consulting assistance to the Watermaster, beyond that associated
with performing other specified Tasks, when requested to do so by the Technical Program Manager.

(9) If work under this Task is found to be necessary, it will be funded through the Contingency line item in this Budget.

(10) If requested by the Board.

(11) If necessary to reflect knowledge gained from modeling work or other data sources.
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Seaside Groundwater Basin Watermaster
Fiscal Year 2017 Monitoring & Management Plan
Capital Fund Budget

Management and Monitoring Plan Capital Budget
For Tasks to be Undertaken in 2017

No Capital projects are anticipated to be undertaken in 2017, so this budget
is $0.
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ATTACHMENT 7

WATER QUALITY ANALYTICAL RESULTS
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Seaside Basin Monitoring Water Quality Data for WY 2016

<0.1 = Not detected above detection limit of 0.1 mg/L

all values in mg/L unless otherwise noted

Cypress Pacific Production WM No. 150
Major Cations Major Anions Minor Ions Physical
+ + + + - - - - - + + - -
SPLId. Date Ca’ Na Mg K' HCO:™ S0s~ F~ ClI~ NO3 Fe?™ Mn®  HPOs~ B Br pH TDS  EC (uskem)
ABS0017  7/11/16 53 74 17 4 195 49 <04 101 <4 0.057 0.047 <0.4 0.09 <04 7.4 451 736
Del Monte Test WM No. 231
Major Cations Major Anions Minor Ions Physical
SPLId. Date Ca' Na Mg’ k' Hco:™ sos” F™ ClIT NOF Fe 2* Mn?" HPOs™ B Br” pH TDS  EC (uskem)
CALAM  7/21/16 24 46 8.1 33 120 13 0.13 36 1.1 0.47 0.065 <0.2 <0.1 0.21 240 420
FO_OQ_Deep WM No. 112
Major Cations Major Anions Minor Ions Phvsical
+ + + + - - - - - + + - -
SPLId. Date Ca' Na Mg’ K' Hco:™ sos” F~ ¢~ NO3 Fe?" Mn?  HPOs~ B Br pH TDS  EC (uskem)
AB35848  9/23/15 25 37 4 39 94 4 0.1 51 <1 5.772 0.051 <0.1 <0.05 0.2 6.9 240 341
FO-09-Shallow WM No. 111
Major Cations Major Anions Minor Ions Physical
SPLId. Date Ca' Na Mg'™ K* HCOo:™ sos™ F~ CI” NOF Fe 2 wMn®" HPOs~ B Br~ pH TDS  EC (usiem)
AB35847 9/23/15 24 49 3 33 71 <1 <0.1 66 <1 0.107  <0.010 <0.1 007 1.5 6.1 326 360
FO-10-Deep WM No. 114
Major Cations Major Anions Minor Ions Phyvsical
+ + + + - - - - - + + - -
SPLId. Date Ca Na Mg K HCO3 S04 F Cl  NOs3 Fe 2 Mn2" HPO4 B Br pH TDS EC (usfcm)
AB51156 8/1/16 17 37 2 2 66 12 <0.4 46 <4 1.42 0.026 <0.4 <0.05 <04 7.6 186 319
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04/01/2016 104.37 110.15 5.78 off

05/01/2016 157.54 110.15 -47.39 Shut well off for 15 min

06/01/2016 109.91 110.156 0.24 off

07/01/2016 111.33 110.15 -1.18 Shut well off for 15 min

08/01/2016 105.02 11015 5.13 off

09/01/2016 113.75 110.156 -3.60 Shut well off for 15 min

10/01/2016 113.02 110.15 -2.87 Shut well off for 15 min
Seaside Golf - Reservoir (Watermaster No. 187) Northern Coastal

Owner: City of Seaside Aquifer Unit: Qc, Tsm

Well Type: Producer
All Values in Feet

Date Measured Depth To Water Ref Point Water Elevation = Comments
11/01/2015 407.75 417.44 9.69
12/01/2015 420 417.44 -2.56 Well shut off for 15 min
01/01/2016 400.4 417.44 17.04
02/01/2016 399.01 417.44 18.43
03/01/2016 408.05 417.44 9.39 Well shut off for 15 min
04/01/2016 407.8 417.44 9.64 Well shut off for 30 min
05/02/2016 413.85 417.44 3.59 Well shut off for 15 min
06/01/2016 416.85 417.44 0.59 Well shut off for 35 min
07/01/2016 417.11 417.44 0.33 Well shut off for 35 min
08/01/2016 418.87 417.44 -1.43 Well shut off for 35 min
09/01/2016 409.32 417.44 8.12
10/01/2016 445.02 417.44 -27.58 Well shut off for 35 min
Seaside Muni #3 (Watermaster No. 174) Northern Coastal

Owner: City of Seaside Aquifer Unit: QTc, Tsm

Well Type: Producer
All Values in Feet

Date Measured Depth To Water Ref Point Water Elevation = Comments
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ATTACHMENT 8

EXECUTIVE SUMMARY
FROM THE
WY 2016 SEAWATER INTRUSION ANALYSIS REPORT
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Due to its long distance from the coast, seawater intrusion is not an issue of
concern in the Laguna Seca subarea. However, groundwater levels in the Laguna
Seca subarea are continuing to decline at the same rate since 2001 despite
triennial reductions in allowable pumping. The shallow groundwater levels are
declining at a rate of approximately 0.6 feet per year, while the deep
groundwater levels in the eastern portion of the subarea are declining at a much
faster rate of between two and three feet per year. The cause of this decline is due
in part to the safe yield of the subarea being incorrect and in part due to the
influence of wells to the east of the groundwater basin. The rate of decline in
groundwater levels in the western portion of the subarea is between one and two
feet per year.

Based on the findings of this report, the following recommendations should be
implemented to continue to monitor and track potential seawater intrusion, and
to verify recent results in sentinel wells SBWM-2 and SBWM-4.

1. Verification Water Quality Sampling and Analysis for Sentinel Well
SBWM-2, Sentinel Well SBWM-4, and the Ord Terrace Shallow Monitoring
Well
Analysis of two samples, one from sentinel well SBWM-2 (1,470 ft) and one
from SBWM-4 (900 ft), provided data that are in conflict with other types of
data from these wells and from other wells in the vicinity in terms of drawing
any conclusions regarding seawater intrusion. Additionally, increasing
chlorides have been observed at the Ord Terrace Shallow well; although other
geochemical evidence suggests this may not be incipient seawater intrusion.
In accordance with the Watermaster’s Seawater Intrusion Response Plan
(SIRP), these wells should be resampled immediately to determine if the data
from these two samples are valid, or whether the July 2016 samples
experienced analytical errors or were not representative samples. Re-
sampling should include the full suite of major cations and anions, which will
allow all of the indicators used in this SIAR to be verified. Laboratory
analyses should be conducted with an expedited turnaround time.

2. Potentially Analyze Additional Water Quality Constituents for Seawater
Intrusion

Depending on the results of the verification sampling, the Watermaster may
wish to begin to regularly analyze additional water quality constituents:
iodide, bromide, boron, and barium in wells that indicate incipient seawater
intrusion.

WY 2016 Seawater Intrusion Analysis Report M
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ATTACHMENT 9

SEASIDE GROUNDWATER BASIN
MANAGEMENT AND MONITORING PROGRAM
ANTICIPATED 2017 WORK PLAN
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Seaside Groundwater Basin Management and Monitoring Program
FY 2017 Work Plan

The tasks outlined below are those that are anticipated to be performed during 2017. Some Tasks listed below are specific
to 2017, while others Tasks recur throughout the program, such as data collection and database entry, and Program
Administration Tasks.

Within the context of this document the term “Consultant” refers either to a firm providing professional engineering or
other types of technical services, or to the Monterey Peninsula Water Management District (MPWMD). The term
“Contractor” refers to a firm providing construction or field services such as well drilling, induction logging, or meter
calibration.

M.1 Program Administration

M.1.a Consultants will provide monthly or bimonthly invoices to the Watermaster for work
Project Budget and performed under their contracts with the Watermaster. Consultants will perform
Controls maintenance of their internal budgets and schedules, and management of their
subconsultants. The Watermaster will perform management of its Consultants.
M.1.b Watermaster staff will prepare Board and TAC meeting agenda materials. No

Assist with Board and TAC assistance from Consultants is expected to be necessary to accomplish this Task.
Agendas

M.1l.c.&M.1.d The Consultants’ work will require internal meetings and possibly meetings with
Preparation for and outside governmental agencies and the public. For meetings with outside agencies,
Attendance at Meetings other Consultants, or any other parties which are necessary for the conduct of the

work of their contracts, the Consultants will set up the meetings and prepare
agendas and meeting minutes to facilitate the meetings. These may include
planning and review meetings with Watermaster staff. The costs for these meetings
will be included in their contracts, under the specific Tasks and/or subtasks to
which the meetings relate. The only meeting costs that will be incurred under Tasks
M.1.c and M.1.d will be:

Those associated with attendance at TAC meetings (either in person or by
teleconference connection), including providing periodic progress reports to the
Watermaster for inclusion in the agenda packets for the TAC meetings, when
requested by the Watermaster to do so. These progress reports will typically
include project progress that has been made, problem identification and resolution,
and planned upcoming work. and

From time-to-time when Watermaster staff asks Consultants to make special
presentations to the Watermaster Board and/or the TAC, and which are not included
in the Consultant’s contracts for other tasks.

Appropriate Consultant representatives will attend TAC meetings when requested to
do so by Watermaster Staff (either in person or by teleconference connection), but
will not be asked to prepare agendas or meeting minutes. As necessary,
Consultants may provide oral updates to their progress reports (prepared under
Task M.1.d) at the TAC meetings.

M.1l.e When requested by the Watermaster staff, Consultants may be asked to assist the
Peer Review of Documents TAC and the Watermaster staff with peer reviews of documents and reports

and Reports prepared by various other Watermaster Consultants and/or entities.

M. 1.f A Consultant (MPWMD) will provide general QA/QC support over the Seaside Basin
QA/QC Monitoring and Management Program. These costs are included in the other tasks.
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DISCUSSION PAPER ON CITY OF SAND CITY PUBLIC WORKS WELL

The 2012 Annual Report introduced the issue of anomalies in water quality data for the Sand City Public
Works Well and contains this section discussing it:

Management and Monitoring Program Work Plan The Management and Monitoring Program
Compiling historical and current water quality data in the coastal area to provide more in-depth
evaluation of conditions in the shallow Dune Sand/Aromas Sand aquifer in the vicinity of the Sand City
Public Works well, where unique water quality conditions and variability have recently been observed as
discussed at TAC meetings. This work is under Task 1.4.b.

The 2013 Annual Report continued discussion of this issue and contains this section discussing it:
Investigation into Water Quality Anomalies at the City of Sand City Public Works Well Under Task
1.4.b in the 2013 M&MP, MPWMD was to undertake a “Focused Hydrogeologic Evaluation” of the
Sand City Public Works well. This work was envisioned as consisting of compiling historical and
current water quality data in the coastal area to provide more in-depth evaluation of conditions in the
shallow Dune Sand/Aromas Sand aquifer in the vicinity of the Sand City Public Works well, where
unique water quality conditions and variability have recently been observed. The results of this
evaluation were to be summarized in a brief Technical Memorandum with conclusions and
recommendations.

MPWMD started this work in 2013 but after an exhaustive search, including inquiries to California
American Water who at one time had wells in this area (these have all since been abandoned), was only
able to locate a very small amount of historical water quality data that could be used to perform the
evaluation. Therefore, it was not possible to definitively determine the cause of the water quality
anomalies. However, the numerous reports that are cited in the Technical Memorandum indicate that
other wells perforated in this shallow dune formation had experienced unusual variations in water
quality for many years dating back into the 1960s, presumably due to seawater intrusion into this
shallow formation.

The Watermaster will continue performing sampling of this well at the increased (quarterly) frequency
that was initiated in 2012 in order to identify any water quality trends at this well. The Technical
Memorandum summarizing the work that MPWMD performed is contained in Attachment 14. (Note:
Attachment 14 is attached to this Agenda Transmittal).

The 2014 Annual Report continued discussion on this topic and contains this section discussing it:
Investigation into Water Quality Anomalies at the City of Sand City Public Works Well. Under Task
1.4.b in the 2013 M&MP, MPWMD was to undertake a “Focused Hydrogeologic Evaluation” of the
Sand City Public Works well. This work was envisioned as consisting of compiling historical and current
water quality data in the coastal area to provide more in-depth evaluation of conditions in the shallow
Dune Sand/Aromas Sand aquifer in the vicinity of the Sand City Public Works well, where unique water
quality conditions and variability have recently been observed. However, after an exhaustive search,
including inquiries to California American Water who at one time had wells in this area (these have all
since been abandoned), MPWMD was only able to locate a very small amount of historical water quality
data that could be used to perform the evaluation. Therefore, it was not possible to definitively determine
the cause of the water quality anomalies. The Technical Memorandum summarizing the work that
MPWMD performed was contained in Attachment 14 of the 2013 Annual Report. The Watermaster will
continue performing sampling of this well at the increased (quarterly) frequency that was initiated in
2012 in order to identify any water quality trends at this well.

The 2015 Annual Report continued discussion on this topic and contains this section discussing it:
No modifications to the quarterly data collection frequency from the enhanced network of monitoring
wells were made during WY 2015 and none are being proposed for WY 2016.
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The 2015 STAR contains these statements on this topic:

The Sand City’s Public Works Corp Yard production well Piper diagram shows that its cations, namely
calcium, sodium, and potassium, vary while the anions remain more stable (Appendix A: Figure A-23).
Initially, it was thought this well’s chemistry was evolving over time, but now after multiple years of
monitoring, it appears that the relative percentage of cations varies between fixed points and is not
evolving in one direction only. The source of this variance is not seawater because it does not follow the
pattern depicted on Figure 4 and Figure 5. Note: Figure A-23 is shown below.

The York School production well, in the Laguna Seca subarea, and Sand City’s Public Works Corp Yard
production well, in the Southern Coastal subarea both have Stiff diagrams different from most other
wells’ water quality (Figure 18). Although the shapes are different, they do not display the large chloride
spike associated with seawater intrusion as shown on Figure 7. None of the production wells analyzed
using Stiff and Piper diagrams show an indication of seawater intrusion.

The complete set of chemographs is included in Appendix B. This year, the Sand City Public Works
Corp. Yard well has been included in Appendix B (Figure B-23) because even though it is not a
dedicated monitoring well, it is a well with the highest chloride concentrations in the basin and should
be monitored closely, and compared with other nearby wells. Note: Figure B-23 is shown below.

The Sand City Public Works Corp. Yard well has had increasing chloride concentrations since last year.
The most recent concentration of 345 mg/L is not as high as recorded historically, so the increase is
within the range of fluctuations historically observed.

Sand City’s Public Works Corp Yard well continues to be the only coastal well in the Southern Coastal
subarea with measured chloride data, and has the highest concentration of all shallow wells (345 mg/L).
Although this is an 83 mg/L increase over last year’s concentration, it is still within the range of
concentrations measured in the well since Water Year 2011 (Appendix B: Figure B-23). The Piper and
Stiff diagrams, and sodium/chloride molar ratio for the well continue to suggest that the source of high
chloride is not seawater.
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Figure 6: Stiff Diagrams from Salinas Valley Wells without Seawater Intrusion

(Source: MWCRA)
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Figure 7: Stiff Diagrams from Salinas Valley Wells with Seawater Intrusion

(Source: MWCRA)
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Figure 18: Stiff Diagrams for Southern Coastal and Inland Subarea Production Wells
(Data source: Watermaster)
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Below is Water Quality data from the Sand City Public Works Well, taken from the indicated Annual
Reports:

2013 Annual Report

2014 Annual Report

2015 Annual Report
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ATTACHMENT 14
(From the 2013 Annual Report)

TECHNICAL MEMORANDUM REGARDING INVESTIGATION OF WATER QUALITY
ANOMALIES AT THE CITY OF SAND CITY PUBLIC WORKS WELL
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HYDROGEOLOGIC SETTING

The Public Works well is located in the southern coastal subarea of the Seaside Groundwater
Basin, as depicted in the general Seaside Basin location map (Figure 1). Other former and
existing wells within the southern coastal subarea are shown in Figure 2. The southern coastal
subarca is bounded to the south along the trace of the Chupines Fault system, where the
relatively impermeable shales of the Monterey Formation are uplifted to near sea level. A
hydrogeologic boundary created by the Laguna Seca Anticline generally separates the northemn
and southern parts of the basin, and in the southern coastal subarea this plunging anticline feature
merges with the Seaside Fault. The two primary aquifers in this part of the basin are the Paso
Robles and Santa Margarita aquifers. The Public Works well is completed in the Recent Dune
Sand / Aromas Sand Formation, which is collectively described herein as the “shallow aquifer
system™. This shallow aquifer system is situated stratigraphically above the Paso Robles and
Santa Margarita aquifers. Due to faulting and erosion, the occurrence and significance of both
the Paso Robles and Santa Margarita aquifers is considerably less than in the northern coastal
subarca, where most of Cal-Am’s Seaside production wells are located. Near the coast, a
continuous clay layer has been mapped between the shallow aquifer system and the deeper Paso
Robles and Santa Margarita aquifers, as depicted in the cross section from a previous
hydrogeologic investigation report, which is shown as Figure 3 for illustration purposes. The
inferred thicknesses of the Paso Robles and Santa Margarita aquifer sediments at this location is
approximately 100 feet and 50 feet, respectively, compared to at least 300 feet and 200 feet of
thickness for these units throughout much of the northern coastal and northern inland subareas of
the basin. Saturation within the shallow aquifer system is restricted to a relatively narrow strip
of land along the coastline.

HISTORICAL. GROUNDWATER QUALITY IN VICINITY OF PUBLIC WORKS
WELL

As part of this investigation, a detailed scarch of available well records and reports was made in
an attempt to locate historical water-quality data from this area of the basin. Based on this
search, it was concluded that historical groundwater-quality availability from wells completed in
the shallow aquifer system in the coastal area of the basin is sparse. Nonetheless, where
references were made to coastal groundwater quality or where such data were included in the
historical documents that were found, that information is summarized briefly below in
chronological order of the dates of the documents that were reviewed.

California Department of Water Resources, 1974. Zone 11 Investigation, Carmel
Valley and Seaside Ground Water Basins, Monterey County, July 1974.

On page 16, the Seaside area stratigraphy is described as consisting of two aquifers: the recent
sand dune deposits near the coast are characterized as a “minor aquifer”, and the “main aquifer”
that underlies the sand dune deposits and is equivalent to the Paso Robles Formation to the east
and the Aromas Formation to the north. Also on page 16, there is a discussion of water quality
that states:
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“The Orange well had a good yield from this upper aquifer, but the aquifer is open
to sea water intrusion, and when heavily pumped, the salinity in the Orange and
Monte wells tends to increase noticeably. Since the Elm and Playa wells are also
open to this aquifer, they could have the same problem.”

In addition, there is a brief discussion of sca-water intrusion in the Seaside area on page 17 of
this report. This discussion includes:

“The minor aquifer is subject to sea water intrusion as shown particularly by the
Orange and Monte wells. The Elm and Playa wells, located farther from the bay,
have not given such evidence of sea water intrusion.”

Unfortunately, there are no water-chemistry data that were included with this report.

California Department of Water Resources, 1975. Sea-Water Intrusion in
California, Inventory of Coastal Ground Water Basins. DWR Bulletin 63-5, October 1975.

This DWR report includes descriptions regarding the status of sea-water intrusion in various
coastal basins throughout the state. In the Monterey Peninsula area, this included the basin listed
as “Basin 1507 (page 190), that is shown on Figure 21 of the report as spanning the coastline
roughly from Monterey up through former Fort Ord. On Figure 21 of the report, this basin 1s
described as “Chlorides Exceed 100 ppm™ based on data collected from 1970-71. The figure is
shown as Figure 4 of this memorandum. In the description on page 190 of the report, seawater
intrusion is discussed as follows:

“Several local arcas of high mineral concentrations found in the Monterey arca
near the coast during the summer of 1953 probably represent the natural quality of
available ground water. Near Seaside, chloride concentrations ranging from 69 to
204 ppm arc found in an arca of about 4 squarc miles, extending 3 miles inland.
The condition represents available native ground water.”

One water-quality analysis from a well in the Sand City area is included in Table 85 (page 192)
of this report. This well, listed as “15S/01E-22C1”, is shown in Table 1 of the Staal, Gardner &
Dunne, Inc. (SGD, 1997) coastal Seaside hydrogeologic assessment report as the “AMFAC”
well in Sand City, however, no depth or aquifer completion data are available for this well. This
well is located approximately 3,000 feet northwest of the Public Works well on the north side of
the Seaside Fault. Notes regarding this well in MPWMD files indicate the well was drilled in
1944 or 1945, has no well construction log, had several water-quality samples analyzed by
California Water and Telephone Company in 1955-56, and was being used to supply water to
several nearby businesses in Sand City in 1981. Even though the aquifer completion of this well
1s not known, this well appears to have the most historical water-quality data available in the
Sand City area. Accordingly, the water-quality analyses that could be located for this well and
for other wells in the Sand City vicinity both from this report and other DWR annual reports are
provided in Table 1 of this memorandum for historical reference. As shown in Table 1, the
chloride concentration at the AMFAC well ranged from 114 to 128 mg/L from 1962 to 1968.
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Muir, K.S., 1977. Initial Assessment of the Ground-Water Resources in the Monterey
Bay Region, California. US Geological Survey Water-Resources Investigations 77-46.

On page 26 of this report, the “Carmel Subbasin™ is described as being comprised of two
groundwater systems; one is in the Carmel Valley, and the other is in the Canyon Del Rey area.
The boundary of the Canyon Del Rey groundwater system is shown here as Figure 5; this
boundary is generally similar to the current depiction of the Seaside Basin boundary shown in
Figure 1. On page 28 of this report under “Ground-Water Quality™, it is stated

“Seawater intrusion occurs in the Canyon Del Rey area. At the present time
(1977) the intrusion seems to be limited, and it affects only those wells that pump
from the sand dune deposits near Monterey Bay.”

Presumably this reference to secawater intrusion reflects earlier discussion in the 1974 DWR
Zone 11 investigation described above. Unfortunately there are no water-chemistry results
included as part of this report.

Logan, J., 1982. Hydrogeology of the Seaside Area, June 1982. Unpublished report
prepared for MPWMD.

This report provides a detailed water-chemistry section that indicates 318 chemical analyses
were reviewed as part of the analysis. The raw data for these chemical analyses are not included
with the report. As discussed on page 35 of the report, some of these analyses were plotted for
comparison on a geochemical diagram in Figure 44 of the report. In that figure, it is noted that
13 chemical analyses were available for the Cal-Am “Orange”™ well, and the author on page 35
interpreted from Figure 44 that the Orange well “contained water having a chloride content of
nearly 60 percent and with the highest concentration (T = 13) of any of the waters studied”.

Muir, K.S., 1982. Ground Water in the Seaside Area, Monterey County, California.
US Geological Survey Water-Resources Investigations 82-10.

A discussion regarding the “paucity of water quality data” of wells situated adjacent to Monterey
Bay in the Seaside Basin is provided on page 30 of this report. This discussion includes:

“The limited water-quality data collected in September 1980 (table 6) and those
shown in figure 10 indicate that there has been no general seawater intrusion in
the Seaside area. The depth of wells sampled in September ranged from about 60
ft to more than 600 ft, and their pumping water levels were all below sea level.
Well 15S/1E-21 H1 is the only well sampled that had water with a relatively high
chloride concentration — 700 mg/L.. This 70-foot-deep well i1s located in the sand
dunes within a few hundred yards of Monterey Bay and has always had water
with a high chloride concentration. In 1969, the chloride concentration was 1,600
mg/L, and in 1975 the chloride concentration was 1,090 mg/L.”

MPWMD records show that Well 21H1 was completed for the Seaside Sanitary District in 1969.
It is our understanding that the well was used for chlorine control of effluent as part of the
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wastewater treatment operations at that plant that was later taken over by the Monterey Regional
Water Pollution Control Agency until the plant shut down when the regional treatment plant took
over treatment of wastewater from the service area of the former Seaside plant. The depth of this
well shown on DWR Drillers Report No. 13348 is confirmed at 70 feet, which is within the
shallow aquifer system. The location of Well 21H1 is approximately 950 feet from the Public
Works well. It is unknown if this well still exists.

Table 6 of the 1982 Muir report provides several water-quality results from wells in the Seaside
area; however, there are no complete general mineral water-quality data from wells in the
vicinity of the Public Works well in this table or elsewhere in the report. Figure 10 of the 1982
Muir report shows plots of chloride concentration from selected Seaside area wells. Included in
this graph, which is shown here as Figure 6, are plots for two nearby former Cal-Am wells, the
“Elm™ well (Well 158/1E-21R1) and the “Orange™ well (Well 155/1E-21J1). The Elm and
Orange wells are now abandoned and destroyed, but were located approximately 2,200 and 1,400
feet from the Public Works well, respectively. The Elm well plot showed chloride concentration
in the 160 to 200 milligrams per liter (mg/L) range with no clear trend for the period from 1966
to 1978. The Orange well plot, however, showed considerably more fluctuation in chloride
concentration from less than 150 mg/L to greater than 550 mg/l. during the record period from
1960 to 1977.

Staal, Gardner & Dunne, Inc., 1992. Feasibility Study, Saline Ground Water Intake
Disposal System, Sand City, California. Unpublished report prepared for MPWMD.

The focus of this investigation was on the feasibility of developing the shallow aquifer system in
the coastal part of Sand City for desalination plant source water and brine disposal. The report
provided analysis of the shallow aquifer system’s hydraulic characteristics, and also included
water-quality data from one of the observation wells installed as part of the investigation. This
well, OB-4, was located 160 feet from the shoreline at the end of Bay Avenue (approximately
1,130 feet from Public Works well). At this location adjacent to the coastline, the water quality
in this 57-foot deep well (bottom elevation about -40 feet AMSIL.) was approximately 60% of
typical Monterey Bay seawater (SGD, 1992, page 13). The chemical analysis of water from this
well is shown in Table 1.

DISCUSSION OF HISTORICAL WATER PRODUCTION IN SAND CITY AREA

Only incomplete water production records are available for wells that are known to have
historically produced water from the shallow aquifer system near the coast in the southern
coastal subarea of the basin. Of those wells, the ones with the better production history are listed
in Table 2. The earliest date that production data are available for these wells is 1966, which is
the year that California American Water acquired one or more small water systems that had been
operating in this area of the basin (one such system was known as the East Monterey Water
Company). During the 11-year period from 1966 until 1977, when the last well production was
recorded, a total of 2,830 acre-feet had reportedly been produced from these wells. The amount
of pre-1966 production is unknown as these production records could not be located. Most of
the available historical production (77%) occurred from the three closest wells to the Public
Works well, i.c., the Orange, Monte and Elm wells. The locations of these three former
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municipal water supply wells in relation to the Public Works well is shown here in Figure 7,
which is from the 1982 Logan report prepared for MPWMD.

Based on the ancedotal evidence and minimal water-quality records as summarized from the
reports described above, it is surmised that production from these wells was largely discontinued
due to the poor quality of the water that resided in the shallow aquifer system, and was likely
aggravated by overpumping that induced poorer water quality (i.e., seawater intrusion) locally
into this system.’ As part of this investigation, efforts were made to locate historical water
quality for these wells from archived records on file at the MPWMD office and through requests
made to Cal-Am staff. Despite these efforts, no historical water quality records could be located
for any of the former shallow municipal production wells that existed in this arca of the basin.
These records were likely sent to archive storage at some point and subsequently destroyed.
Without these historical water-quality data to review, it was not possible to definitively unravel
what changes in water quality occurred as a result of past production practices, and how these
antecedent conditions might be affecting current water quality in this area of the basin.

More recently, water is being produced from shallow wells located adjacent (i.e., approximately
220 to 280 feet) to the coastline as feedwater intake for the Sand City desalination plant. The
plant began official production into the Cal-Am delivery system in WY 2010 (April 2010).
Through WY 2013, approximately 750 AF of desalinated product water have been produced for
Cal-Am system customers from the plant.

DISCUSSION OF PUBLIC WORKS WELL WATER QUALITY

Currently, the Public Works well is the only well sampled for water quality under the
Watermaster’s Monitoring and Management Program (MMP) that has casing perforations in the
shallow aquifer system. All the other wells sampled as part of the MMP have completions in the
Paso Robles, Santa Margarita, or Purisima formations, or in some cases more than one of these
formations. The Public Works well (Well # 155/01E/22Ed) was drilled by Dougherty Pump &
Drilling in 1993 and is completed to a depth of 140 feet. Per the DWR log for this well, the
screened interval from 50 to 140 feet straddles sand deposits attributable to the shallow aquifer
system down to 96 feet, with sediments likely transitioning to the Paso Robles Formation below
this depth down to 136 feet. The log indicates Monterey Shale at the bottom of the well. With
the well’s location 1,200 fect from the shoreline and its primary completion in the shallow
aquifer system, hydrogeologic conditions do not prevent potential seawater intrusion under the
right hydraulic conditions. Based on recent work conduected as part of the annual seawater
analyses for the Watermaster, however, it does not appear that the recent water-quality
fluctuations observed from the Public Works well are directly attributable to emerging seawater
intrusion at this location. Figure 8 shown here is from the WY 2012 Seawater Intrusion
Analysis Report (HydroMetrics, 2012, Figure A-21) and while the data on this Piper diagram do
indicate a change in water quality, this evolution currently does not appear to trend towards the
seawater-quality endpoint. The Public Works well water chemistry results from samples
collected since 2008 and shown in Table 3 also suggest other factors besides typical emerging
seawater intrusion may be influencing water quality at this location. In particular, the levels of

* Thig understanding is also based on the author’s personal communications with a former Cal-Am operations engineer (G. Haas)
who indicated that based on his review of well data in the 1990°s, the water quality in this area of the basin was poor and of a
very peculiar quahty, but the specific nature of the water quality was not articulated at that time.
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certain constituents, including nitrate, ammonia and fluoride are significantly out of range from
other wells that are sampled for water quality under the MMP in the coastal arca, and do not
reflect values that would point to emerging seawater intrusion as the primary cause.

It is possible that groundwater flow dynamics associated with current operations at the Sand City
desalination plant have set up a condition that is causing impaired water quality at the Public
Works well due to: (1) influx of poor quality native water that has had a relatively long
residence time attributable to slow movement due to low hydraulic gradients in the shallow
aquifer system, (2) renewed circulation of non-native water from historical incursion of seawater
into this area of the basin, or (3) some combination of both.

CONCLUSIONS

Sparse historical groundwater-quality data are available from the southern coastal subarea of the
Seaside Basin in the vicinity of the Public Works well.

Groundwater was produced from several wells for municipal supply in this area of the basin for a
known period from 1966 to 1977, and for an unknown period prior to 1966.

Based on the historical reports that were reviewed and other anecdotal information, it appears
that past groundwater production practices from this area of the basin contributed to local
seawater intrusion prior to the time that use of those wells was discontinued.

Due to the paucity of groundwater-quality data that could be discovered as part of this effort, it 1s
not possible to estimate the extent or degree of historical seawater intrusion that has occurred in
the southern coastal subarea of the basin, or the extent that these antecedent conditions may have
contributed to current observed water-quality conditions at the Public Works well.

RECOMMENDATIONS

Quarterly water-quality sample collection from the Public Works well should continue to
develop a longer record of observed water-quality fluctuations at this well.
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Figure 3. Part of hydrogeologic cross section parallel to shoreline in Southern Coastal Subarea of Seaside Basin (adapted from
Staal, Gardner & Dunne, Inc., 1992, Plate 2). Shaded area denotes continuous clay layer.
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Figure 4. Status of Sea-Water Intrusion, Monterey County, 1970-71 (from DWR Bulletin 63-5, Figure 21).
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Figure 5. Carmel Subbasin (from Muir, 1977, Figure 5).
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Figure 6. Chemograph showing chloride concentrations for selected wells the coastal subareas of the Seaside Basin (from Muir,
1982, Figure 10).
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Production Wells in Coastal Portion of Seaside Basin, Southern Coastal Subarea

MONTEREY PENINSULA WATER MANAGEMENT DISTRICT

Table 2

that Formerly Operated as Municipal Supply Wells

Distance From

Production Data Available

Public Works Well Depth | Test Pumping| Test Pumping Production

Well Name Twp/Rng/Sec Well (feet) Drill Date (feet) Rate (gpm) Date From To (AF)
Orange 15S5/01E/21b 1,400 1956 116 643 NA 1966 1976 1,233
Monte No. 4 15S/01E/21)a 2,000 1963 a0 20 7/1/1966 1966 1973 278
Elm No. 1 155/01E/21Ra 2,200 1966 a6 100 NA 1966 1967 36
Elm No. 4 15S5/01E/21Rb 2,200 1968 a7 160 1/1968 1968 1976 622
Amador 15S/01E/22P2 3,000 1967 NA NA NA NA NA NA
Harcourt 155/01E/27D1 3,300 1963 NA NA NA 1966 1976 425
Palm 15S/01E/220Q1 4,200 NA NA NA NA 1966 1977 230

NOTES:

1. Well completion data from MPWMD well data files.
2. Well location data from Logan, 1982, Hydrogeology of the Seaside Area, Figure 48. More distant wells are shown on this figure, but no data are
available for them (i.e., Lowell, Flores).
3. Well number ending in a numeral represents official State-assighed number; well number ending in a letter represents unofficial MPWMD-
assigned number.
4. Production data from Fugro West, Inc., 1997, Hydrogeologic Assessment, Seaside Coastal Groundwater Subareas, Table 3. This table was based
on production data available in MPWMD files. Production data prior to 1966 could not be located.
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Sand City Corporation Yard Well Water Quality Sample Results

IONTEREY £ ENINSULA WATER WMANAGEMENT DISTRICT

Table 3

All values in mg/L, except pH (units), EC (umhos/fcm]

Nitrate mmonia Hardness | Alkalinity Taotal
Mitrogen | Mitragen Iron | Manganese | Ortho- (as (as Crganic
Sample Date | Calcium | Sodiurn | Magnesium | Potassium |Bicarbonate | Sulfate |Chloride [(as NO3)[ (asN) | Fluoride | (Total) (Total) phosphate | Bariumn | lodide | Boron [Bromide | CaC03) | CaC03) | pH |Carbon| EC TDS
2/26/2008 44 215 10 6.0 159 134 237 39 0.22 22 <0.1 <0.020 =0.2 0.88 070 151 130 7.7 1.10 1360 g23
8/15/2008 46 172 g 5.6 127 116 202 60 0.24 16 <0.1 0.025 04 0.76 070 152 04| 76 1.80 1187 710
162009 45 140 11 6.0 14 95 128 56 0.37 05| <0.08 0.022 <0.05 0.46 0.60 128 94| 7.5 0.84 1017 532
T/30/2010 42 196 3 55 132 125 232 29 0.58 22| D016 =0.020 =0.05 067 038 142 108 7.2 0482 1207 735
26201 39 275 g a1 1549 174 330 19 122 421 <0.01 0.022 <0.05 1.08 0.94 134 130] 7.4 1.00 1640 992
120172011 33 314 & 4.8 166 165 326 28 1.33 37 <0.01 0.029 <0.05 1.38 067 107 136| 7.6 057 1604 906
4/3/2012 38 251 10 5.3 160 152 231 30 128 35 <0 0.019 <005 1.08 068 136 131 73 070 1532 837
T 12012 40 273 3 52 159 147 283 3 077 35| =0.01 0.023 =0.1 1.11 1.04 133 130| 7.5 053 1492 855
1/11/2013 23 388 2 4.6 204 200 360 4 1.95 53| <001 0.039 <=0.1| 0.029 1.91 0.80 [} 168| 7.9 073 1930 1117
3202013 33 282 3 4.8 176 157 297 17 1.3 36| <0.01 0.026 <0.1| 0.065 0.028 1.33 070 118 144| 7.5 0.78 1630 957
71162013 34 274 B 5.1 187 133 261 il 1.80 35 <0 0.025 =01 0.065| 0.028 1.17 o7o 110 129) 74 053 1475 860
Minimum 23 251 2 4.6 115 133 158 4 0.22 0.5 0 0.019 0| 0.029] 0.028 1.08 0.39 66 94 7.3 0.53| 1475 632
Maximum 40 388 10 6.0 208 200 360 N 1.90 5.3 0 0.039 04| 0.065) 0.028 1.91 1.04 158 168| 7.4 1.80 1930 1117
Mean 34 287 7 5.1 156 158 271 24 0.88 31 -- 0.027 --| D053 -- 1 1 128 128| 7.5 087 1811 862
NOTES:

1. Sand City Corporation Yard well is ID# 165 In Watermaster database.

2. DWR Log# 4590449 filed 1/29/93; Ma. Co. Health Permit 8W6966; well depth = 140 ft well scresn = 50 - 140 ft.
3. Sample analyses are as reported by Monterey Bay Analytical Services; where Bicarbonate was notreported, value is calculated as 1.22 x Alkalinity.
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ATTACHMENT 11

CITY OF SEASIDE NOTICE OF REQUESTED
TRANSFER/ASSIGNMENT OF WATER ALLOCATION
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ATTACHMENT 12

FLOW DIVIDE TECHNICAL MEMORANDUM
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General Results

The regional groundwater flow direction is the same for every month examined.
Groundwater flows from the southeast of the model where the topographic high and
aerial recharge are located, westwards toward the coast. As groundwater flows along this
general path it approaches the Laguna Seca Anticline whose structure results in a thinner
and shallower aquifer system between the LSSA and the Northern Inland Subarea that
remains unsaturated and acts as a barrier to flow. Groundwater takes two paths around
this feature, one flowing west through the LSSA to the south of the barrier and one
tlowing northwest into the Northern Inland Subarea located north of the barrier. The
impact of individual pumping wells are visible only locally and sometimes temporarily,
and can be seen in groundwater contours and groundwater flow direction vectors that
deviate from their regional patterns towards depressions caused around the wells.

There are two prominent groundwater flow divides present in each of the 12 months
analyzed. One of these flow divides begins southeast of the Laguna Seca Anticline, which
at this location forms the boundary of the LSSA and Northern Inland subareas. It runs
east-southeast to just outside of the Seaside Basin where it connects with a second flow
divide. The northern portion of this divide appears to be relatively well defined, but the
southern portion of this divide is weakly defined. It is likely that the southern portion of
this divide has less of an influence on flow directions. Groundwater on the southern side
of the divide flows west into the LSSA and groundwater on the northern side of the
divide flows northeast into the Northern Inland subarea. This flow divide exhibits
notable variations in different periods that are explored further in the section below and
will be referred to henceforth as the East LSSA Flow Divide. The second flow divide
(referred to henceforth as the Southeast Flow Divide) is located outside and southeast of
the LSSA where a well-defined pumping depression has developed near the southern
boundary of the groundwater model. The general shape of this flow divide remains
relatively constant throughout each of the 12 months analyzed, although the location of
the western edge of the flow divide varies up to roughly three quarters of a mile
depending on the scenario.

Additional groundwater flow divides emerge within the LSSA during 2010 of the
Historic Scenario and 2018 of the Baseline Scenario. These temporary and localized flow
divides occur during the summer months around seasonal pumping depressions. Two
such flow divides are present during the August 2010 of the Historic Scenario while only
one remains in August 2018 of the Baseline Scenario. These flow divides develop in a
portion of the LSSA where groundwater flow takes place between, and generally parallel
to, two structural features: the outcrop of the Monterey Formation which defines the

HydroMetrics Water Resources Inc. e 1814 Franklin Street, Suite 501 e Oakland, CA 94612

(510) 903-0458 (510) 903-0468 (fax)

143



Technical Memorandum
Groundwater Flow Divides within and East of the Laguna Seca Subarea Page 21

southern edge of the groundwater model and basin, and the Laguna Seca Anticline
located at the boundary of the LSSA and Northern Inland subareas. The proximity of
these boundaries exacerbates the pumping depressions that drive the development of the
tlow divides. The origination of these divides by short term pumping depressions during
peak pumping periods is evident by their absence during model periods with lower rates
of pumping in the LSSA. These seasonal flow divides fade by the winter season and do
not appear at all during 2041 of the Baseline Scenario or at any time during the No
Standard or Alternative Producer Pumping Scenario.

Comparison of Findings of Safe Yield Investigation with Flow Divide Results

The East LSSA Flow Divide behaves differently in the two predictive scenarios.
Comparing Figure 3, Figure 5, and Figure 7, it can be seen that while groundwater
elevations in general are decreasing over time, the position of the East LSSA Flow Divide
shows little movement from the Historic Scenario through the end of the Baseline
Scenario. Figure 9, Figure 11, and Figure 13, by contrast, show that the East LSSA Flow
Divide migrates progressively westward into the LSSA in the No Standard or Alternative
Producer Pumping Scenario.

This behavior can be explained by reviewing the conditions that will cause a groundwater
tlow divide to shift or maintain its position in general. A groundwater flow divide occurs
where locally high groundwater elevations form a ridge-type feature. The position and
elevation of the groundwater flow divide can change if groundwater elevations on one
side of the divide change relative to the opposite side of the flow divide. Rising or falling
groundwater elevations can both cause the position of a groundwater flow divide to shift,
but the direction of the shift will depend upon which change takes place. Rising
groundwater elevations on one side of a flow divide will shift it toward the side with
rising groundwater elevations, while falling groundwater elevations will shift the divide
away from the side with falling groundwater elevations. A relatively uniform fall or rise
in groundwater elevations on either side of the flow divide will maintain a stable flow
divide.

What appears to be taking place as the groundwater levels in the region around the
eastern LSSA decline from 2010 of the Historic Scenario through 2018 and 2041 of the
Baseline Scenario is that declines on both sides of the East LSSA Flow Divide balance in
a way that leaves it’s position relatively stable throughout the 31 year period. In the No
Standard or Alternative Producer Pumping Scenario, however, groundwater elevations
decline in a way that does not maintain a balance on either side of the divide. Instead,
while groundwater elevations do decline on both sides of the East LSSA Flow Divide, the
cessation of pumping within the LSSA slows the decline of groundwater elevations on

HydroMetrics Water Resources Inc. e 1814 Franklin Street, Suite 501 e Oakland, CA 94612

(510) 903-0458 (510) 903-0468 (fax)

144



145



146



Technical Memorandum
Groundwater Flow Divides within and East of the Laguna Seca Subarea Page 24

Also important to note is that the results presented in Figure 2 through Figure 13 are only
tor the bottom layer of the groundwater flow model (Layer 5), which represents the Santa
Margarita Aquifer, while several of the results discussed in the safe yield study were
aggregated across all layers. For example, the net flow rate across the eastern boundary
of the LSSA, aggregated for all model layers, for both predictive scenarios was shown to
begin as a net inflow into the LSSA which declined over time until flow became a net
outflow from the subarea (Figure 15). Figure 2 through Figure 13 illustrate that the flow
into the LSSA at its eastern boundary in the Santa Margarita Aquifer decreases over time,
but only appears to switch to a net outward flow in the 2018 and 2041 periods of the No
Standard or Alternative Producer Pumping Scenario.

This is supported in Figure 16 which shows the flow across the eastern LSSA boundary
in model layer 5 (Santa Margarita Aquifer) for both predictive scenarios as the solid and
dashed black lines. The boundary flow in the Baseline Scenario never switches to an
outward flow, while the boundary flow in the No Standard or Alternative Producer
Pumping Scenario switches to an outward flow in 2013. In contrast, the flow across the
eastern LSSA boundary for model layers 2-4 (Pas Robles Aquifer), shown as the solid and
dashed red lines in Figure 16, switches to an outward flow as early as 2014 in the Baseline
Scenario and 2012 in the No Standard or Alternative Producer Pumping Scenario. The
net flow across the eastern LSSA boundary, aggregated for all model layers, as shown in
Figure 15, switches to an outward flow in 2030 of the Baseline Scenario and in 2012 of the
No Standard or Alternative Producer Pumping Scenario.

The Toro-1 and Toro-2 production wells directly across the boundary from the LSSA were
cited in the safe yield study as good examples of outside wells that may be strongly
influencing groundwater elevations within the LSSA (HydroMetrics WRI, 2013). These
wells are screened in the Paso Robles Aquifer and therefore their effect cannot be
distinguished in the results presented in Figure 2 through Figure 13 which focus on the
Santa Margarita Aquifer (model layer 5). To illustrate the impact the Toro-1 and Toro-2
production wells have on the LSSA, groundwater levels and flow directions from model
layer 2, which represents the top of the Paso Robles Aquifer, were extracted for August
2041 of the Baseline Scenario (Figure 17). This map demonstrates how conditions in the
Paso Robles Aquifer differ from the Santa Margarita Aquifer and, more specifically, how
the Toro-1 and Toro-2 wells influence local groundwater flow around the eastern LSSA
boundary.
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A pumping depression can be seen around the Toro wells, into which groundwater is
tlowing from both sides of the LSSA boundary. A deeper pumping depression can also
be seen around the Tierra Meadow wells. The offset between the location of the Toro and
Tierra Meadows wells and their pumping depressions is an artifact of the numerical
model, which spreads a well’s pumping throughout an entire model cell rather than
focusing it at the exact location of the well. A close look at the flow directions at the
boundary reveal that groundwater is only flowing out of the LSSA in the vicinity of the
Toro wells. While the remainder of the eastern boundary experiences inward flow, the
gradient and flow rates near the Toro wells are greater and result in a net outward flow
of water across the eastern LSSA boundary for model layer 2. At this location, the Toro
wells draw water directly out of the LSSA, having a very direct influence on the
groundwater resources of the LSSA. The other wells located further to the east, despite
not drawing water directly out of the LSSA, may nonetheless have a similar or greater
impact on the LSSA by intercepting groundwater that may otherwise flow towards, and
thus recharge, the LSSA.

Finally, neither the groundwater flow divide nor the flow directions presented in this
memorandum provide specific answers of how to manage groundwater elevations in the
LSSA when outside pumping wells may be impacting these groundwater levels. The flow
divides are neither static features nor hard physical barriers to flow. Instead, they are
local high points or ridges that appear in groundwater elevations in response to the
specific stresses that are placed on the groundwater system. A change in these stresses
can cause flow divides to move, appear, or disappear. The dynamic nature of these
divides is highlighted by the seasonal flow divides within the LSSA that develop and
dissipate with changes in pumping and by the migration of the flow divide that is
observed to take place during the No Standard or Alternative Producer Pumping
Scenario.

Saturated Aquifer Thickness in Model Layer 5

To examine the concern of potential aquifer dewatering in the LSSA because of declining
groundwater levels, the saturated aquifer thickness of model layer 5 for August 2041
based on the Baseline Scenario (anticipated conditions) was extracted from the model
(Figure 18).
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Areas with the least saturated thickness are located in the Northern Inland Subarea, the
southeastern portion of the model, and following the Laguna Seca Anticline along the
northern border of the LSSA. A notable area of large saturated thickness is observed in
the Corral De Tierra subbasin! to the east of the adjudicated basin. As discussed in the
section below, this may partially be a result of an uncertain geologic interpretation
regarding the thickness of aquifer units in that area. It was found that, in general, the
saturated thickness of this layer follows the aquifer layer thickness of the groundwater
model.

Geologic Uncertainty

The East LSSA Flow Divide discussed above lies between the majority of the LSSA to the
west, the Seaside Basin’s Northern Inland Subarea to the north, and the Corral de Tierra
subbasin to the east. Pumping from the Toro wells was identified in the safe yield study
as a factor impacting groundwater levels in the eastern portion of the LSSA. One
conclusion was that this pumping may prevent the Watermaster from taking measures
to stabilize groundwater elevations in the eastern LSSA. As a result, conditions in the El
Toro area will be an important factor in LSSA groundwater management decisions.
Unfortunately, there is hydrogeologic uncertainty regarding the thickness of aquifer
units in the Corral de Tierra subbasin that may impact the results of the groundwater
model that is being used to assist in making these decisions.

A cross-section of the groundwater model layers was developed along a line roughly
parallel to highway 68 that passes through, and to the northeast of, the LSSA. The cross-
section location is shown on Figure 19 and the cross-section is shown on Figure 20. A
vertical exaggeration of five was applied for clarity, and the point at which the cross
section intersects the eastern boundary of the LSSA is highlighted with a red vertical line.

1 The Corral de Tierra subbasin is a groundwater subbasin of the Salinas Valley Groundwater Basin. The
subbasin extends into the adjudicated basin as its western boundary is the DWR Bulletin 118 defined
Seaside Area subbasin, which is not aligned with the adjudicated Seaside Basin. For purposes of this report,
the Corral de Tierra subbasin is the area to the east of the adjudicated basin boundary, and includes the
communities or areas of El Toro and Corral de Tierra that are referred to in other parts of this
memorandum.
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The cross-section shows that the model layer representing the Santa Margarita Aquifer is
very thick in the El Toro area. This thickness will have a large impact on the model’s
aquifer transmissivity and how pumping may impact groundwater elevations in the area.
The hydrostratigraphy? of this area was based upon a compilation of different sources. A
map of the of the top of the Monterey formation (Rosenberg, 2001) was used to set the
bottom of the Santa Margarita (layer 5). The bottom of the Paso Robles Formation was
obtained from other sources. During model development, the contact between the Santa
Margarita Aquifer and the Paso Robles Formation required adjustment to form
reasonable geologic interpretations. Because the geologic data came from numerous
sources, there is no assurance that the various geologic interpretations are consistent.
During model development, geologic inconsistencies were encountered where the
interpreted bottom of the Paso Robles formation dipped below the mapped bottom of the
Santa Margarita aquifer.

These inconsistencies demonstrate the amount of geologic uncertainty in the basin,
particularly in the Corral de Tierra subbasin which has not been extensively studied and
was not a primary focus when the groundwater model was developed. Reducing the
geologic uncertainty in the Corral de Tierra subbasin may impact the understanding of
the interaction between the Toro wells’ pumping and LSSA groundwater elevations. For
example, if new data suggests that the Santa Margarita Aquifer in this area is thinner and
of lower transmissivity than is currently assumed, pumping would be expected to induce
deeper and more extensive cones of depression.

Two additional sources of information raise questions about the simulated hydrogeology
in this area. First, the County of Monterey has declared the Corral de Tierra subbasin as
having severe water constraints and being in overdraft. This is contrary to the thickness
and transmissivity that the groundwater model simulates in the area. Second,
observations of groundwater elevations in the area show that despite the relatively high
pumping in the area only limited drawdown has been experienced. This is more
consistent with the representation included in the model, but is contrary to the County’s
assessment of the area.

The limited and conflicting data for the region, combined with the importance of this
region in understanding how successful management of the LSSA may be achieved, leads

2 Hydrostratigraphy refers to the grouping of geologic units based on hydraulic properties that control the
movement of groundwater.
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