
-1- 

SEASIDE BASIN WATERMASTER 
 

ANNUAL REPORT – 2009 
 
 

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.  The ruling of the Court 
requires that the Annual Report be prepared and filed with the Court and mailed to all the 
parties on or before the 15th day of November every year for the preceding Water Year.  
This 2009 Annual Report is being filed on or before November 15, 2009, consistent with 
the provisions of the Decision.  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 2008-2009 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 2009.” For the purposes 
of this Annual Report the Water Year is defined as beginning October 1, 2008 and ending 
on September 30, 2009.  
 
B. Groundwater Storage  
Monterey Peninsula Water Management District (MPWMD), in cooperation with 
California American Water (CAW), operated the Seaside Basin Aquifer Storage and 
Recovery (ASR) testing program during Water Year (WY) 2008-2009.  During WY 
2008-2009, a total of 182 acre-feet (AF) of water was diverted by CAW from its Carmel 
River sources during periods of flow in excess of NOAA-Fisheries’ recommended bypass 
flows, transported through the existing CAW distribution system for injection and storage 
in the Seaside Basin at the MPWMD’s ASR Well No. 1 (formerly known as the Santa 
Margarita Test Injection Well) located on former Fort Ord property.  This is the only 
reported storage of non-native groundwater into the Seaside Basin in WY 2009. 
 
Also during WY 2008-2009, MPWMD and Cal-Am proceeded with planning and 
construction of facilities to allow the Phase 1 ASR Project to operate at its full design 
capacity of 3,000 gallons per minute (13 acre-feet per day) in WY 2009-2010.  This work 
included final underground utility pipeline installation at the ASR site and upsized 
delivery pipelines to the site from the Cal-Am system.  In addition, the MPWMD is 
proceeding with installation of a dedicated offsite monitor well to collect water quality 
information associated with the ASR project.  Results from this installation will also 
benefit the Watermaster’s monitoring and management program and the groundwater 
modeling work that is currently underway. 
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Based upon production reported for WY 2008-2009, the following Standard Producers 
are entitled to Free and Not-Free Carryover Credits in accordance with the Decision, 
Section III. H. 5. for WY 2010: 

Producer    Free Carryover Credit  Not-Free Carryover Credit 
California American   00.0 acre-feet 495.9 acre-feet  
Granite Rock                     40.4 acre-feet                                     50.5 acre-feet 
DBO Development            91.6 acre-feet                                   101.0 acre-feet 
 

C. Amount of Artificial Replenishment, if any, performed by Watermaster 
No Artificial Replenishment of water was performed by the Watermaster for WY 2008-
2009. 
 
D. Leases or sales of Production Allocation   
One sale of Production Allocation occurred during WY 2008-2009.  This was the sale of 
10 AF of “free” carryover credit from the Standard Production Allocation of Granite 
Rock to the City of Seaside for WY 2008-2009.  The Watermaster CEO approved this 
sale via its letter July 29, 2009, in accordance with Rule 9.0 of the Watermaster’s Rules 
and Regulations.  Other than this, there have been no water leases or sales during 
WY 2008-2009. 
 
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 
Other than the water imported from the Carmel Basin for the ASR program described in 
Section B above, no imported, reclaimed or desalinated water use (either direct or for 
storage in the groundwater basin) has been reported to the Watermaster during WY 2008-
2009.   
 
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 prior to the beginning 
of the Water Year so that the Producers are informed of the prohibition against pumping 
in excess of the Operating Yield.   
 
The Watermaster made this declaration regarding the unavailability of Artificial 
Replenishment for WY 2008-2009 at its Board meeting of May, 2009. The Watermaster 
originally intended to issue this declaration in January, 2009.  However, serious 
negotiations had begun prior to that between the City of Seaside and the Marina Coast 
Water District (MCWD) with the intention of obtaining in-lieu replenishment water from 
MCWD to use for irrigation of the Seaside Golf Courses. The intent of such an 
arrangement would have been to reduce pumping from the Seaside Groundwater Basin 
by providing irrigation water from the MCWD system, which draws its water from 
outside the Seaside Basin, to be used in lieu of the City’s adjudicated groundwater rights 
for the golf courses.  With the anticipation that these negotiations would soon be 
successful, the Watermaster Board temporarily deferred making this declaration.  
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However, by May 2009 it was apparent that even though these negotiations continued, it 
was very unlikely that any in-lieu replenishment water would be available during Water 
Year 2008-2009.  Consequently, the Watermaster Board made this declaration at its 
meeting of May 6, 2009.  In conjunction with making this declaration, the Watermaster 
reduced the original production allocations by 7.5%, as required under Section III.B.2 of 
the Decision (7.5% rather than 10%, since only three-fourths of the Water Year remained 
when this first reduction was imposed).  In Water Year 2009-2010 this reduction will be 
increased to the full 10% required under that Section of the Decision. A copy of this 
declaration is contained in Attachment 2.  Subsequent to the issuance of the May 
declaration, the Watermaster staff, working with attorneys from some of the Producers, 
revised the method of calculating carryover credits.  As a result, the Board issued a 
revised declaration at its August 25, 2009 meeting.  A copy of the revised declaration, 
along with the Board agenda packet which describes the revisions to the carryover credit 
calculation process, is also contained in Attachment 2. 
 
Negotiations are continuing between the City of Seaside and MCWD with respect to 
water supply for the Seaside in lieu replenishment program for the Bayonet and 
Blackhorse golf courses. The Watermaster also recently entered into a memorandum of 
understanding with the City for the program whereby the City would be afforded a credit 
against its replenishment assessment liability in exchange for undertaking the proposed in 
lieu replenishment on behalf of Watermaster.  This MOU is attached as Attachment 3. 
We anticipate that this program will commence operation within Water Year 2009-2010. 
 
Total pumping for WY 2008-2009 did not exceed the Operating Yield (OY) for the 
Seaside Basin, but it did exceed the Natural Safe Yield (NSY) of the Basin.  
 
CAW and the City of Seaside reported annual pumping quantities that exceeded their 
Standard Production NSY allocations by 1,241.3 and 131.3 acre-feet, respectively, and 
the City of Seaside’s reported annual pumping quantity exceeded its OY 21.7 acre-feet.  
The City of Seaside also reported annual pumping quantities that exceeded its Alternative 
Production NSY by 22.9 acre-feet.  The Watermaster has assessed CAW and the City of 
Seaside Replenishment Assessments for these over productions, as further described in 
Section H, below.   
 
G. Watermaster administrative costs 
The total estimated Administrative costs for Fiscal Year 2009 amounted to $90,000.00.  
This included the cost of maintaining an office and paying a part time administrator and 
some part time staff to take and transcribe minutes of the Watermaster Board meetings 
during 2009.  The “Fiscal Year 2009 Administrative Fund Report” is provided as 
Attachment 4.   
 
H. Replenishment Assessments 
A Replenishment Assessment of $3,040 per acre-foot was established by the Watermaster 
Board at its October, 2008 meeting for use against Water Year 2008-2009 pumping.  At 
its meeting of October, 2009 the Watermaster Board established a Replenishment 
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Assessment of $2,780 per acre-foot for use against Water Year 2009-2010 pumping.  The 
calculations showing how this unit cost was arrived at are contained in Attachment 5. 
 
During 2009 revisions were made to the method of calculating replenishment 
assessments.  The following is a description of those revisions:   CAW and the City of 
Seaside, in a joint memorandum dated December 5, 2008, included in Attachment 6, 
contended that Watermaster (a) had incorrectly calculated the NSY for Standard 
Producers because of an incorrect accounting of Carryover Credits, and (b) had 
incorrectly assessed for Operating Yield overproduction twice (one time as 
Overproduction and a second duplicative assessment for Operating Yield 
overproduction.).  
 
In calculating the annual share of NSY for Standard Producers, Watermaster had in the 
past included carryover credits in its calculations.  As a result of discussions with the City 
of Seaside and CAW in response to their December 5, 2008 joint memorandum, the 
Watermaster revised its method of calculating and accounting for each Standard 
Producer’s share of the NSY, so that each Standard Producer’s share of the NSY is kept 
separate and distinct from that Standard Producer’s accumulated Carryover Credits.  
Therefore, the percentage of NSY available to Standard Producers is no longer impacted 
by the quantity of Carryover Credits any party has accumulated.   Watermaster also 
determined that it had previously assessed duplicative assessments for Operating Yield 
Overproduction in the Replenishment Assessments charged to CAW and the City of 
Seaside.  Watermaster also determined that Overproduction by Alternative Producers 
would be assessed only for that production in excess of the party’s Alternative Production 
Allocation.   
 
Watermaster also determined that Carryover Credits will be accounted for in two 
categories as follows:   
 (1) Carryover Credit that was part of the SPA producer’s share of the NSY (i.e. 
“free production”), for which no replenishment assessment would have been paid had the 
water been produced rather than carried over, will be accounted for as a “free” Carryover 
Credit.  No replenishment assessment will be assessed upon water extracted pursuant to 
this category. 
 (2) Carryover Credit that was part of the SPA producer’s Operating Yield 
Allocation, but in excess of the SPA Producer’s share of the NSY for the year in which 
the credit accrued will be accounted for as “not-free” Carryover Credits.  A 
replenishment assessment should be assessed against water extracted pursuant to this 
category because the SPA Producer would have incurred a replenishment assessment for 
this allocation had the water been produced rather than carried over. 
 
Watermaster accounting of Replenishment Fund Assessments has been revised consistent 
with the accounting corrections made by Watermaster, and the revised amounts are 
presented in the columns of past year assessments, and in the estimated 2009 
Replenishment Fund assessment balances in the proposed Replenishment Fund Budget, 
contained in Attachment 7.  As discussed above, the unit cost of replenishment water per 
acre-foot for Water Year 2009-2010 was established by the Watermaster to be $2,780.  
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The 2010 Replenishment Fund Budget reflects an estimated amount of funds to be 
collected for Overproduction at the end of Water Year 2009-2010. 
 
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 2008-
2009, CAW’s Replenishment Assessment for Overproduction in excess of its share of the 
NSY is $3,773,464.  CAW did not incur any assessment for Operating Yield Over 
Production in WY 2008-2009.  The City of Seaside’s Replenishment Assessment for its 
Municipal System for Overproduction in excess of its share of the NSY is $399,211 and 
its Replenishment Assessment for Operating Yield Over Production is $66,090.  The City 
of Seaside’s Replenishment Assessment for its Golf Course System for production in 
excess of its Alternative Production Allocation is $69,701.  A summary of the 
calculations for Replenishment Assessment for Water Year 2008-2009 is contained in 
Attachment 6. 
 
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 Fiscal Year 2010 adopted budgets are contained in 
Attachment 7.  The Chief Executive Officer provides monthly financial status reports to 
the Watermaster Board 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 2008-2009 from the enhanced network of monitoring wells.  During the year, 
a new low-purge sampling method was implemented to improve the efficiency of sample 
collection.   In addition, quarterly geophysical (induction) logging continued to be 
performed at the four Watermaster Sentinel wells that were installed in 2007.   The 
induction logging results have shown very little variations and no trends since this 
monitoring began, indicating that the coastal water quality conditions are not changing at 
this sample frequency.  Therefore, the recommended logging frequency is scheduled to 
be reduced to semi-annually at these wells in 2010. 
 
During WY 2008-2009 an additional existing monitoring well, formerly owned by the 
U.S. Army and subsequently transferred to the State of California Department of Parks 
and Recreation, was added to the monitoring well network.  This was accomplished by 
the application for, and subsequent issuance of, permission from the Department of Parks 
and Recreation to use this well to collect water level and water quality data.  This well is 
located in the Northern Coastal Subarea near the Main Gate entrance to the former Fort 
Ord, just west of State Highway 1. 
 
Data from the new monitoring well on the State Department of Parks and Recreation site, 
designated MW-B-23-180, is being included in the Watermaster’s database and will be 
used in future studies and evaluations of the Basin.   
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Copies of the sampling results are contained in Attachment 8.  Analysis of the results 
indicate no evidence of water quality changes indicative of seawater intrusion at the 
locations and depths sampled in the coastal areas of the basin. 
 
All of the recommendations contained in the report in Attachment 8 are being actively 
pursued by the Watermaster.  Funds to pursue these recommendations have been 
included in the adopted FY 2010 budgets contained in Attachment 7. 
 
Given the observed responses collected from the geophysical logging of the 
Watermaster’s four Sentinel Wells since their construction in 2007, i.e., two years of 
quarterly data showing no trends or variations in the shapes of the induction log curves, 
beginning in Water Year 2009-2010 the Watermaster plans to reduce the frequency of 
this induction logging from quarterly to semi-annually.  This is supported by one of the 
recommendations in the WY 2008-2009 Seawater Intrusion Analysis Report discussed 
later in this Section.  This is more conservative than a reduction to an annual frequency, 
justification for which will likely be provided by the groundwater modeling effort that 
will be completed in the early part of WY 2009-2010.  That work is expected to produce 
model calibration work suggesting there is not a direct hydraulic connection of the main 
aquifer unit (Santa Margarita Sandstone) to the ocean at the ocean/continental slope 
interface offshore.  Until such justification for further reducing the frequency of induction 
logging becomes available, the switch to semi-annual (as opposed to annual) is a more 
protective and prudent approach for the Watermaster to take in its ongoing monitoring 
and management of the Basin.  The frequency of water sample collection from the 
Sentinel Wells would remain the same, i.e. on an annual basis.   
 
Construction of New Monitoring Well in the Northern Inland Subarea 
Also during WY 2009 the process of obtaining right-of-way to install one or more 
additional monitoring wells in the northern inland subarea of the Basin was initiated.  The 
two landowners of the most desirable sites for the purposes of installing monitoring 
wells, the U.S. Department of the Interior, Bureau of Land Management (BLM), and 
Monterey Peninsula College (MPC) were both contacted for this purpose.  Both parties 
were receptive to the Watermaster’s request for permission to install a monitoring well on 
their properties. 
 
The Watermaster selected the BLM site as the preferred site for the first monitoring well, 
since a well (the Camp Huffman well installed by the U.S. Army) had once been in 
existence very near this site.  Data from that well had been used to develop some of the 
hydrogeologic information about the Basin that was used in the Court Adjudication 
process and for other hydrogeologic studies in the Basin. Hydrogeologic data obtained 
from installing a new well at that location would be helpful in updating information and 
assumptions based on the former Camp Huffman well.   
 
The MPC site will be considered when and if an additional monitoring well in this region 
of the Basin is determined to be necessary for Basin management purposes.  The 
agreement with MPC gives the Watermaster until August 2011 to prepare a design of the 
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monitoring well for that site, and to submit it to MPC for their review prior to installing 
such a well. 
 
In August 2009 construction of the new monitoring well on the BLM site was initiated.  
This monitoring well was to consist of three separate but adjacent boreholes, with each 
borehole penetrating to a different depth.  However, difficulties were encountered when 
the drilling of the second borehole intersected the first borehole, causing irreparable 
damage to the first borehole.  As a result, both boreholes had to be sealed and abandoned, 
and the well drilling operations moved to another site on the BLM property.  After going 
through the process of obtaining the new right-of-way necessary for the new BLM well 
site, field work on drilling the monitoring well at the new location resumed on October 
26, 2009.  Due to right-of-way restrictions, the new location required the use of a nested 
well configuration, with only two casings installed within a single larger borehole, with 
each casing perforated at a different aquifer depth.  Drilling of the new well and 
installation of the two casings was completed on November 3, and the installation of the 
seals for each of the casings was completed on November 6.  Development of the wells 
occurred during the week of November 9.  The consultant that is managing this work is 
preparing a report describing the construction, hydrogeologic findings, and initial water 
quality sampling results of this project.  This report is expected to be completed in 
December, 2009.  When it is completed the report will be posted to the Watermaster’s 
website at: http://www.seasidebasinwatermaster.org/. 
 
Basin Management Database 
Groundwater resource monitoring within the Seaside Basin is currently being conducted 
by numerous entities. The programs consist of: Groundwater Production Monitoring, 
Groundwater Level Monitoring, and Groundwater Quality Monitoring. 
 
For successful implementation of the Seaside Basin Monitoring and Management Plan 
(M&MP), pertinent historical groundwater resource data obtained from the above-
mentioned programs has been consolidated into a database to allow more efficient 
organization and data retrieval. The consolidated database allows for simple 
identification of differences and discrepancies of datasets compiled by the numerous 
entities, and to identify data gaps. In addition, the consolidated database allows pertinent 
groundwater data to be efficiently organized, managed and housed in a single location to 
facilitate:  
 

• Ongoing data collection 
• Data storage and retrieval 
• Distribution of basic data to Watermaster members and interested parties 
• Preparation of annual and periodic reports to the Watermaster. 

 
Characteristics of existing wells are notated in the database, including type, location, 
construction details and other pertinent information.  
 
In 2009 initial internal testing and debugging of the Database was completed, and the 
Database was placed on the Watermaster’s website for access by all interested parties.  



-8- 

Several User Access Levels were created to regulate access to the information contained 
in the Database, so that sensitive data such as existing well locations and well 
construction details are only accessible to Watermaster staff or consultants who need 
access to that data to perform their work. 
 
The database is being used to compile the monitoring data that is acquired and to present 
it in a variety of ways for use in analyzing and interpreting the data for Basin 
management purposes.  Funds are included in the 2010 M&MP Operations Budget to 
make enhancements to the Database, if these are found to be necessary or desirable. 
 
Enhanced Monitoring Well Network 
The Seaside Basin M&MP called for the development of an Enhanced Monitoring Well 
Network.  The objective of the enhanced network is 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. 
 
Attachment 9 to the 2007 Annual Report contained a report prepared by Mr. Joe Oliver of 
the MPWMD describing the recommended enhanced monitoring well network.  As 
described in the table below, all of these recommendations have now been completed. 
 
 
RECOMMENDATION FROM THE 
ENHANCED MONITORING WELL 
NETWORK REPORT 

WATERMASTER ACTION TAKEN IN 
RESPONSE TO THE 
RECOMMENDATION 

Required water level and water quality data 
has not been provided by some of the water 
producers in the basin, as required by the 
Court order.  Action to remedy this 
situation should be taken as soon as 
possible. 

In early 2008 the Watermaster 
implemented a process of notifying 
individual well owners of their data 
reporting obligations.  As a result of 
implementing this process, all required data 
is now being provided on a regular basis, 
and is integrated into the Watermaster’s 
database for use in managing the Basin and 
preparing reports. 

At least one existing well in the Dune 
Sand/Aromas Sand aquifer in the Northern 
Coastal Subarea should be added to the 
monitoring well network.  There are 
several candidate wells that would be 
suitable for this purpose. 

During 2009 the Watermaster completed 
the process of acquiring an existing well in 
the Northern Coastal Subarea for use as a 
long-term monitoring well.  This is further 
described in the Water Quality Analytical 
Results section of this report. 
 
In addition, in FY 2009 the Watermaster 
was completing construction of a new 
monitoring well in the inland area near the 
northern basin boundary.   This is further 
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RECOMMENDATION FROM THE 
ENHANCED MONITORING WELL 
NETWORK REPORT 

WATERMASTER ACTION TAKEN IN 
RESPONSE TO THE 
RECOMMENDATION 
described in the Construction of New 
Monitoring Well in the Northern Inland 
Subarea section of this report. 

Seven additional existing wells elsewhere 
in the basin should be added to the 
monitoring network for water level data 
only.   

These wells have been added to the 
Enhanced Monitoring Well Network and 
data from them is being compiled in the 
Watermaster’s database. 

Seven additional wells in the Laguna Seca 
Subarea should be added to the monitoring 
well network to increase the database of 
water quality information from this area.  
These are the York School, Laguna Seca 
Driving Range, CAW East Fence, Laguna 
Seca County Park No. 4, CAW Ryan 
Ranch No. 7, Laguna Seca Golf No. 12, 
and Pasadera Main Gate wells. 

These wells, with the exception of one well 
that is planned for destruction (CAW East 
Fence), have been added to the Enhanced 
Monitoring Well Network, and data from 
them is being compiled in the 
Watermaster’s database. 

 
The enhanced monitoring well network is being 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, as required 
under the Amended Court Decision through the M&MP which the Watermaster 
submitted to the Court, and which the Court approved.   
 
The BMAP contains these Sections: 

• Executive Summary 
• The Background and Purpose of the Plan 
• 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) 
• Recommended Management Strategies 
• References 

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

• Background and Purpose 
• Consistency with Other Documents 
• Seawater Intrusion Indicators and Triggers (how seawater intrusion will be 

detected)  
• Seawater Intrusion Contingency Actions (containing a recommended set of 

actions to be taken in the event seawater intrusion is detected at any of the 
monitoring or production wells within the Basin) 

• References and Appendices 
 
The Final SIRP was approved by the Watermaster Board at its January 2009 meeting.  A 
summary of the Seawater Intrusion Contingency Actions from the SIRP are contained in 
Attachment 10.  The complete document may be viewed and downloaded from the 
Watermaster’s website at: http://www.seasidebasinwatermaster.org/. 
 
Seawater Intrusion Analysis 
The Watermaster retained HydroMetrics LLC to prepare the WY 2008-2009 Seawater 
Intrusion Analysis Report (SIAR) required by the M&MP.  The WY 2008-2009 SIAR 
provides an analysis of data collected during this Water Year.   
 
The principle conclusions reported in the SIAR are 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, in spite of these factors, multiple forms of 
analyses led to the conclusion that no seawater intrusion is currently being observed in 
existing monitoring wells within the Basin. 
 
The SIAR is lengthy, but the full Executive Summary Section from it is provided in 
Attachment 11.  A complete copy of the document may be viewed and downloaded from 
the Watermaster’s website at:  http://www.seasidebasinwatermaster.org/. 
 
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. 
 
Production Well Flow Meter Accuracy Verification 
One of the requirements in the Decision is for the Watermaster to periodically verify that 
the flow meters on production wells are reading accurately. 
 
The Watermaster’s Technical Advisory Committee (TAC) evaluated the water meter data 
submitted by each of the producing well owners and concluded that the meters were 
reading accurately.  A report describing the TAC’s methodology, findings, and 
conclusions is contained in Attachment 13. 
 
Groundwater Modeling 
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As a result of the data obtained during Phase 1 M&MP, including constructing new 
coastal sentinel monitoring wells and developing a consolidated database of groundwater 
production, water levels, and water quality, it was concluded that at that time it was not 
necessary to develop a new Groundwater Model for the Basin.  The basis for this decision 
was included in the Phase 1 documents submitted with the November 15, 2007 Annual 
Report. Preliminary conclusions from work performed on preparing the Basin 
Management Action Plan in 2008, along with comments and questions from Technical 
Advisory Committee and Board members, indicated that it would be desirable to update 
the existing Model during 2009, so that it could be used as more data becomes available.   
 
The existing Model was described in the report titled “Groundwater Flow and Transport 
Model” dated October 1, 2007, and was included as an attachment to the Watermaster’s 
2007 Annual Report.  During 2009 the existing Model was updated to address those 
issues discussed in a Memorandum from HydroMetrics titled “Ongoing Status of the 
Seaside Basin Groundwater Model” dated October 4, 2007, which were necessary to use 
the Model for the purposes described under tasks I.3.a.2 and I.3.a.3 of the M&MP.  In 
conjunction with updating the existing Groundwater Model, a separate Model was 
developed to determine protective water levels within the Basin.  The modeling work was 
performed by HydroMetrics LLC.   [Note:  Both of these referenced documents were 
either discussed or contained in Attachment 11 of the Watermaster’s “Annual Report – 
2007.”] 
 
The modeling work was undertaken to accomplish several main objectives: 

(1) To develop protective water levels for selected production wells, as well as for 
the Basin as a whole.  The conditions under which the protective water levels 
were developed were established by HydroMetrics with input from the TAC.   

(2) To evaluate different supplemental water supply scenarios to determine such 
things as the most effective methods of using supplemental water sources to 
replenish the Basin and/or to assess the impacts of pumping redistribution.  The 
specific conditions defining each scenario were developed by HydroMetrics with 
input from the TAC and the Board.   

(3) To develop preliminary answers to other questions associated with Basin 
management.  This will be undertaken as directed by the Board following 
completion of the modeling work authorized in 2009. 

 
The Seaside Groundwater Basin Modeling and Protective Groundwater Elevations 
Report is lengthy, but the full Executive Summary Section from it is provided in 
Attachment 14. A complete copy of the document may be viewed and downloaded from 
the Watermaster’s website at:   http://www.seasidebasinwatermaster.org/. 
 
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 7, 2009 the Board adopted the budgets contained in 
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Attachment 7, which support carrying out all elements of the “Seaside Groundwater 
Basin Management and Monitoring Program Anticipated 2010 Scope of Work.” That 
Scope of Work describes the M&MP activities that will be conducted during Fiscal Year 
2010.  A copy of this Scope of Work is contained in Attachment 12.   
 
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 that Section will be implemented, if seawater intrusion is detected within the 
Basin. 
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Coastal Subareas

 CAW (Coastal Subareas) SPA                      957.6                              -                      633.4 858.2 2,449.2 3,191.1                       - 

 Seaside (Municipal) SPA                        69.9                         58.6 80.0 84.9 293.4 271.7                       - 
 Granite Rock Company SPA  Exempt  Exempt  Exempt Exempt                                -  14.7                 76.20 
 DBO Development No. 27 SPA  Exempt  Exempt  Exempt Exempt                                -  44.7               147.90 
 City of Seaside (Golf Courses) APA                        96.7 51.1                                           188.9                       226.2 562.9 540.0                       - 
 Sand City APA                            -                               -                             -                               -                                 -  9.0                       - 
 Security National Guaranty APA                            -                               -                             -                               -  0.0 149.0                       - 
 Cypress Pacific Investors* APA  Exempt  Exempt  Exempt Exempt                                -  14.0                       - 

 Alderwoods Group (Mission Memorial) APA                          4.2                           1.6 10.4                     10.1                            26.4 31.0                       - 

 Coastal Subarea Totals 1,128.4 111.3 912.8 1,179.5 3,332.0 4,265.2 224.1

 Previous Year Totals (2008) 1,219.2 318.3 1,019.9 1,684.8 4,242.2 4,611.0

 Laguna Seca Subareas 

 CAW (Inland Subareas) SPA 121.0                    76.4                       141.5                                         177.9 516.8                         270.8                       - 

 Pasadera Country Club APA 18.0                      5.4                         76.3                                             82.0 181.8                         251.0                       - 

 Laguna Seca/Bishop APA 37.0                      5.7                         130.3                                         135.3 308.3                         320.0                       - 

 York School APA 4.4                        2.6                         6.3                                                 8.2 21.5                           32.0                       - 

 Laguna Seca Park (County) APA 5.9                        2.9                         11.9                                             11.6 32.2                           41.0                       - 

 Laguna Seca Subarea Totals 186.3 93.0 366.3 415.1 1,060.6 914.8                       -  

 Previous Year Totals (2008) 167.2 107.5 360.3 394.9 1,029.9 989.0 

 Total Pumped Per Quarter 1,314.7 204.3 1,279.0 1,594.6 

4,392.6                      5,180.0 

1,133.2

3,259.5

*Referred to as "M.E. Calabrese 1987 Trust" in Decision

Jul-Sep 2009

(All Values in Acre-Feet ([AF])

Type
Quarters

Annual To-Date 
Reported Total

Base Operating 
Yield Allocation

Carry Over 
from 2007/08

Producer

Oct-Dec 2008 Jan-Mar 2009 Apr-Jun 2009

2009 WATER YEAR
Seaside Groundwater Basin Watermaster

Reported Quarterly and Annual Water Production (in Acre Feet) From the Seaside Groundwater Basin 
For All Producers Included in the Seaside Basin Adjudication 

Seaside Basin Production Totals =

Total Production by Alternative Producers =

Total Production by Standard Producers =
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MEMORANDUM OF UNDERSTANDING BETWEEN THE SEASIDE BASIN 

WATERMASTER AND THE CITY OF SEASIDE 
 

This Memorandum of Understanding ("MOU") is entered into between the Seaside Groundwater Basin 
Watermaster ("Watermaster") and the City of Seaside ("City") (individually a "Party" and together the 
"Parties") this _____________ day of November, 2009 ("Effective Date") with respect to the 
following: 

R E C I T A L S  

A. The amended final decision ("Decision") entered in the lawsuit, California American 
Water v. City of Seaside et al., Monterey Superior Court, (Case No. M 66343) governs groundwater 
production within the Seaside Groundwater Basin (the "Basin"). 

B. The City is a party to the lawsuit and received groundwater production allocation 
pursuant to the Decision as follows: (1) 540 acre-feet of Alternative Production Allocation) in relation 
to the City-owned Blackhorse and Bayonet Golf Courses ("Golf Courses"); and (2) Standard 
Production Allocation in relation to the City Municipal Water System.2 

C. The Decision provides that any party that exceeds its allocation of Natural Safe Yield 
is subject to a Replenishment Assessment for each acre-foot of Over-Production during each Water 
Year. 

D. The City presently owes certain sums to Watermaster for previously accrued 
Replenishment Assessments. 

E. The City projects that it will continue to engage in Over-Production to supply its 
Municipal Water System, and potentially its Golf Course System, and therefore anticipates that it will 
continue to incur additional Replenishment Assessment liability. 

F. The Decision obligates the Watermaster to procure new sources of water for 
replenishment of the Basin to offset cumulative Over-Production. 

G. The Parties have identified an in lieu replenishment program ("Program") involving 
the Golf Courses and the City's Alternative Production Allocation associated with the Golf Courses, 
which is a viable means to obtain some of the replenishment water that Watermaster is obligated to 
procure. 

H. To implement the Program, the City will obtain water supplies from the Marina Coast 
Water District ("MCWD"),3 and supply the MCWD water to the City's Golf Courses for  

 
1 All capitalized terms used in this MOU are to be given the same meaning as set forth in the Decision, unless otherwise described. 
2 The Standard Production Allocation is set forth as a percentage of Operating Yield of the Coastal Subarea. The City's Standard 
Production Allocation is roughly 10.47% of the Operating Yield. 
3 The water supply from Marina Coast Water District will initially be derived from Salinas Basin 
groundwater production and later reclaimed water, once available. 
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use in lieu of groundwater production from the Basin pursuant to the City's Alternative Production 
Allocation. The groundwater not produced will be deemed in lieu replenishment water. 

I. The City desires to engage in the Program in exchange for a monetary credit against its 
Replenishment Assessment liability. 

J. The Parties desire to enter into this MOU to memorialize the terms upon which the City 
shall engage in the Program, and the Watermaster shall provide the City with a monetary credit against 
its Replenishment Assessment liability. 

AGREEMENT 

The Parties agree as follows: 

1. Term. This MOU shall commence upon the Effective Date and continue until the earlier 
of five (5) years from the Effective Date, or three (3) months following the end of the Water Year in 
which the Executive Director of Watermaster anticipates that the City shall have provided sufficient in 
lieu replenishment water pursuant to the Program to offset all of its then- accrued Replenishment 
Assessment liability. 

2. Commencement and Scope of Program. The Program shall commence, if at all, only 
once the City deems it appropriate to commence the Program, in its sole discretion. The City shall 
notify the Watermaster CEO in writing of the date it intends to commence the program as far in advance 
as is feasible. The amount of in lieu replenishment that shall occur in any particular year pursuant to the 
Program, if at all, shall also be determined by the City in its sole discretion. 

3. Accounting and Replenishment Assessment Credit. 

 
3.1 Annual Accounting. During the term of this MOU, the City shall report to the 

Watermaster an accounting of the amount of water received from MCWD to be used in lieu of 
groundwater production from the Basin for the preceding calendar quarter, in writing, on or before 
January 15, April 15, July 15, and October 15 of each Water Year. The City shall record and report the 
MCWD deliveries based upon accurate meter readings. All meters used for such reporting shall be 
regularly calibrated and maintained by the City, or the City’s representative, and at the City’s expense to 
ensure accuracy. Prior to the commencement of the Program the City shall provide to the Watermaster 
an initial calibration report certifying the accuracy of the flow meter which will measure the delivery of 
MCWD water to the City’s golf courses. When and if requested by the Watermaster, the City will 
perform additional calibrations to verify meter accuracy. Such requests by the Watermaster will not be 
made more often than once every two years, unless metering data are indicative of metering 
inaccuracies. If the Watermaster disputes the reported quantity of MCWD deliveries, it shall inform the 
City of the basis of its objection within one (1) month of receipt of the City's accounting, and the Parties 
shall thereafter engage in good faith negotiations to attempt to resolve the dispute. Any dispute that 
cannot thereby be settled shall be referred to the Court for resolution. 

3.2 Calculating Credit Against City's Replenishment Assessment Liability. 
At the end of each Water Year, the Watermaster shall determine the cumulative gross Replenishment 
Assessment liability owed by the City in accord with Section 6.5 of the Watermaster's Rules and 
Regulations. The Watermaster shall then apply a credit against the City's gross Replenishment 
Assessment liability, which shall equal the amount of all MCWD deliveries to the Golf Courses for 
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irrigation during the proceeding Water Year, not to exceed the City's 540 acre-feet of Alternative 
Production Allocation, multiplied by the amount of the effective Replenishment Assessment Unit Cost 
for that Water Year. Watermaster shall then promptly notify the City of the cumulative net 
Replenishment Assessment liability owed. 

4. Stay of Enforcement Proceedings for Unpaid Replenishment Assessments. 
Watermaster shall not bring any enforcement action against the City for non-payment of 
Replenishment Assessments during the term of this MOU, provided that the City commences the 
Program within one (1) year of the Effective Date, and continues thereafter to provide at least two 
hundred (200) acre-feet of in lieu replenishment water to Watermaster each calendar year thereafter 
pursuant to the Program. 

5. Good Faith Renegotiation of Program Extension. Upon termination of the initial term 
of this MOU, as set forth in Section 1 above, the Parties shall engage in good faith negotiations to 
determine whether the Program may be extended pursuant to mutual agreeable terms. No Party shall be 
obligated to commit to a Program extension or any particular term of a subsequent MOU for a Program 
extension. 

6. Miscellaneous Terms. This Agreement shall be governed by and construed in 
accordance with the laws of California, without regard to conflicts of law principles, with venue for all 
purposes to be proper only in the County of Monterey, California. If any actions are required to 
interpret or enforce the provisions of this Agreement, the prevailing party shall be entitled to reasonable 
attorneys' fees and costs. Any failure to enforce any provision of this Agreement shall not constitute a 
waiver thereof or of any other provision hereof. This Agreement constitutes the entire understanding 
and agreement of the Parties, and there have been no promises, representations, agreements, warranties 
or undertakings by any of the Parties, either oral or written, of any character or nature hereafter binding 
except as set forth herein. This Agreement may be altered, amended or modified only by an instrument 
in writing, executed by the Parties to this Agreement and by no other means. Each Party waives its 
future right to claim, contest or assert that this Agreement was modified, canceled, superseded, or 
changed by oral agreement, course of conduct, waiver or estoppel. 

 

IN WITNESS WHEREOF the Parties hereby agree to perform pursuant to the terms set forth 
herein. 

SEASIDE BASIN WATERMASTER CITY OF SEASIDE 

 

______________________________ ____________________________ 
Dewey Evans, Executive Director Ray Corpuz, City Manager 
Date: November _______, 2009 Date: November _______, 2009 
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2009 Adopted 
Budget

2009 Income & 
Actual/Estimated 

Expenses
Assessment Income

Dedicated Reserve 25,000$              25,000$               
Est. Rollover 24,241                24,241                 
Est. Assessment 108,759              108,759               

Totals 158,000$            158,000$             

Expense
Administrative 108,000              90,000                 
Legal 25,000                -                           
Total Expenses 133,000              90,000                 
Total Available 25,000                68,000                 

Less Dedicated Reserve 25,000                25,000                 
Net Available $                     0 43,000$               

Note:  Estimated year-end expenses prepared using actual expenses through 
9/30/09 and estimated expenses for 10/1/09 - 12/31/09.

Seaside Groundwater Basin Watermaster
Fiscal Year 2009 Administrative Fund Report
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ATTACHMENT 5 
 

REPLENISHMENT ASSESSMENT UNIT COST 
CALCULATIONS FOR WATER YEAR 2009-2010 
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Status of and Comments Regarding the Projects Considered in 
the Water Year 2009-20010 Replenishment Assessment Unit 

Cost Calculations 
 

1. Moss Landing Desalination Plant – Local Alternative:  This is the only Moss 
Landing Desalination Plant alternative being considered in the CWP DEIR. It 
would produce 8,800 AFY, and all of this would be supplied to the CAW 
distribution system.  It should not be included in the Replenishment Assessment 
Unit Cost calculations because the Regional Desalination project is considered to 
be the most viable of the desalination projects. 

2. Moss Landing Desalination Plant – Regional Alternative:  This alternative is not 
being considered in the CWP DEIR, and should therefore not be included in the 
Replenishment Assessment Unit Cost calculations. 

3. North Marina Desalination Plant – Local Alternative:  This is one of the 
alternative projects to the CAW Moss Landing Desalination Plant.  It would be 
similar to the Moss Landing Desalination Plant alternative, but the desalination 
plant would be located in north Marina.  It would produce 9,600 AFY, with 8,800 
AFY going to the CAW distribution system and 800 AFY going to the Castroville 
Seawater Intrusion Project (CSIP) to offset groundwater taken from the Salinas 
Basin by the desalination plant. It should not be included in the Replenishment 
Assessment Unit Cost calculations because the Regional Desalination project is 
considered to be the most viable of the desalination projects  

4. North Marina Desalination Plant – Regional Alternative:  This alternative is not 
being considered in the CWP DEIR, and should therefore not be included in the 
Replenishment Assessment Unit Cost calculations.  

5. MPWMD’s 95-10 Desal Plant:  This alternative is not being considered in the 
CWP DEIR, but it is still considered an active project by the MPWMD.  It should 
not be included in the Replenishment Assessment Unit Cost calculations because 
the Regional Desalination project is considered to be the most viable of the 
desalination projects. 

6. Sand City Water Supply Project:  This project has been completed and is 
currently going through its testing phase.  However, all of the water that is not 
needed for new connections within Sand City will be used by CAW to reduce the 
amount of water CAW takes from the Carmel River Basin, and thus it will not 
benefit the Seaside Basin.  Therefore, this project should not be included in the 
Replenishment Assessment Unit Cost calculations.  

7. Salinas River Surface Water Treatment Plant:  This project is considered to be a 
Phase 1 component of what is now referred to simply as the “Regional Project” in 
the CWP DEIR.  Unless it is learned that this is no longer a viable component of 
the Regional Project, it should continue to be included in the Replenishment 
Assessment Unit Cost calculations. 

8. Regional Desalination:  This project is the key Phase 1 component of what is now 
referred to simply as the “Regional Project” in the CWP DEIR.  It would produce 
10,500 AFY, with 8,800 AFY going to the CAW distribution system and 1,700 
AFY to MCWD to offset groundwater taken from the Salinas Basin by the 
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desalination plant. Therefore, this project should continue to be included in the 
Replenishment Assessment Unit Cost calculations.   

9. Regional Urban Water Augmentation Project:  This project is considered to be a 
Phase 1 component of what is now referred to simply as the “Regional Project” in 
the CWP DEIR.  The RUWAP is being pursued by MCWD and MRWPCA.  
Since it is an element of the Regional Project, it should continue to be included in 
the Replenishment Assessment Unit Cost calculations. 

10. Seaside Aquifer Storage and Recovery Project:  This project is considered to be a 
Phase 1 component of what is now referred to simply as the “Regional Project” in 
the CWP DEIR.  The Seaside ASR Project is being pursued by MPWMD.  When 
the October 2007 Replenishment Assessment Unit Cost was calculated the TAC 
concluded that, since all of the water production of this project will be used by 
CAW to reduce the amount of water CAW takes from the Carmel River Basin and 
thus it will not benefit the Seaside Basin,  it should not be included in the 
calculation of the Seaside Basin Replenishment Assessment Unit Cost, and it was 
not included in the 2007 calculation.  When the October 2008 Unit Cost 
calculation was prepared, this project was included in the calculation.  There was 
no record in the TAC meeting minutes to explain why this project was included in 
2008 when it had not been included in 2007.  It was therefore concluded that 
including it in the 2008 calculation was an oversight, and that it should not be 
included in the Replenishment Assessment Unit Cost calculations, even though it 
is an element of the Regional Project. 

11. MRWPCA Groundwater Replenishment Project for the Seaside Basin:  Based on 
information provided by MRWPCA during the development of the Seaside Basin 
Groundwater Model in the Spring of 2009, the GWRP would be initially sized to 
provide 2,800 AFY to the Seaside Basin, and could potentially start-up in 2015.  
This estimated start-up date was based in part on the expectation that the GWRP 
would eventually be included as a Phase 1 component of the Regional Project.  
However, the CWP DEIR currently lists the GWRP as a Phase 2 component of 
the Regional Project, and no time schedule for implementation of Phase 2 project 
components was presented in the CWP DEIR.  Since it is a Phase 2 component, it 
should not be included in the Replenishment Assessment Unit Cost calculations.   

12. Seawater Conversion Vessel:  This project was listed, but not included, in the 
Replenishment Assessment Unit Cost Calculation for Water Year 2008-2009, 
because there did not appear to be any sponsor for it.  This appears to still be the 
case, so this project should not be included in the Replenishment Assessment Unit 
Cost calculations.  

13. Pacific Grove Stormwater Project:  This Project is listed in the CWP DEIR as a 
Phase 2 component of the Regional Project.  No time schedule for implementation 
of Phase 2 project components was presented in the CWP DEIR.  A feasibility 
study has reportedly been completed indicating that the City of Pacific Grove 
should pursue this project, which could produce an estimated 200 AFY of water.  
The estimated capital cost of the project, including engineering and construction, 
is reportedly $13.2 million in 2008 dollars.  No O&M cost estimate and no 
contingency percentage was provided.  Using the same financing assumptions as 
were used for the Regional Project in Table 2, the Annualized Capital Cost of 
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such a project, with no additional contingencies or other implementation costs 
added, would be approximately $868,500.  With a 200 AFY production capacity, 
this results in a unit cost of approximately $4,340. Since it is a Phase 2 
component, it should not be included in the Replenishment Assessment Unit Cost 
calculations. 

14. Conservation:  Conservation was listed, but not included in the Replenishment 
Assessment Unit Cost Calculation for Water Year 2008-2009, because there was 
no cost data for it.  This appears to still be the case, so this project should not be 
included in the Replenishment Assessment Unit Cost calculations. 
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Summary of Costs of the Principal Supplemental Water Supply Projects  

 

 

 

Project Cost Comparison

Re
gi

on
al

 P
ro

je
ct

 (R
P)

CA
W

- N
or

th
 M

ar
in

a 
Al

te
rn

at
iv

e 

(N
M

A)

CA
W

-M
os

s 
La

nd
in

g 
(M

L)

CA
W

 F
ac

ili
tie

s

(S
ea

si
de

 P
ip

el
in

e,
 T

er
m

in
al

 R
es

, 2
 

AS
R 

W
el

ls
, 9

 m
gd

 A
SR

 p
um

p 

st
at

io
n,

 M
on

te
re

y 
Pi

pe
lin

e,
 V

al
le

y 

Gr
ee

ns
 P

S)

M
RW

PC
A 

GW
RP

(1
0)

Capital Costs
Base Construction Cost 108,700,000$             118,380,000$             138,100,000$             42,500,000$               44,700,000$                    

Most Probable Capital Cost with Contingency 
and other Implementation Costs 177,400,000$         200,000,000$         211,550,000$         73,200,000$           77,550,000$                
Annual Costs 
Total Annual O&M Including Repair, 
Replacement, Power, Chemicals, and Other 
O&M Cost Components 12,080,000$           11,380,000$           10,950,000$           560,000$                4,450,000$                  
Annualized Costs
Total Annualized Cost 24,080,000$           30,080,000$           30,750,000$           5,350,000$             9,650,000$                  
Production Quantites & Unit Costs of 
Water
Annual Production to Customers, AFY 10,500 8,800 8,800 8,800 2,400

Production Breakdown
8,800 to CAW

1,700 to MCWD
8,800 to CAW
800 to CSIP 8,800 to CAW 8,800 to CAW 2,400 to Seaside Basin

Cost of Water ($/AF) 2,290$                    3,420$                    3,490$                    610$                       4,020$                         
Cost of  Water ($/AF)

Total Cost of Water Adjustments 350$                       (30)$                       -$                       -$                       -$                            

Cost of Water to the Seaside Basin (includes 
CAW's costs for CAW facilities which are 
needed to deliver water from the alternative 
projects to the CAW distribution system, and 
which are common to all of the Alternatives, 
except the GWRP which does not require the 
CAW facilities) 3,250$                    4,000$                    4,100$                    610$                       4,020$                         

Notes:
1.  Cost estimates are in current, 2009 dollars.
2.  Contingency not applied to O&M estimates.
3.  Power costs at time of startup dependent on long-term contract rate with MRWMD or potential contract rate with PGE or current PGE rates that time.
4.  Regional, NM and ML desal plants assumed to operate at same efficiency and pressures.
5.  O&M costs are based on the RP producing 10,500 AFY, NMA producing 9,600 AFY, and ML producing 8,800 AFY.
6.  Ground water unit cost for the MCWD ($500/AF) is based on their current groundwater  supplies.
7.  $300/AF for CSIP supplies is based on approximate cost for MRWPCA to produce recycled water to CSIP.
8.  Membrane replacement is based on a 15 year cycled (replacing approximately 15% a year).
9.  $500,000 groundwater monitoring program is a conservative placeholder until the details of the program are identified. 
10.  MRWPCA's Groundwater Replenishment Project (GWRP) costs taken from Project Cost Comparison prepared by RMC dated August 11, 2009 as part of 
       RMC's work in preparing their "Draft Technical Memorandum Capital and O&M Cost Estimated Update for the Coastal Water project, August 10, 2009" 
       which was presented to the PUC in conjunction with cost workshops.
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POTENTIAL SOURCE OF 
REPLACEMENT WATER

POTENTIAL 
DATE 

REPLACE-
MENT WATER 

COULD 
BECOME 

AVAILABLE

POTENTIAL 
VOLUME OF 

WATER THAT 
COULD BE 

SUPPLIED BY 
THE PROJECT 

(AFY) (10)

LEVEL OF 
PROJECT 
DEVELOP-

MENT

CONTINGENCY 
INCLUDED IN 

BASE UNIT 
COST (9) (%)

BASE 
UNIT 
COST 
($/AF)

BASE 
UNIT 
COST 
YEAR

ADDITIONAL 
CONTINGENCY 

ADDED TO 
REFLECT LEVEL 

OF PROJECT 
DEVELOPMENT (8)   

(%)

UNIT COST 
INCLUDING 

ADDITIONAL 
CONTINGENCY 

($/AF)

UNIT COST 
INFLATED @ 3% 

FROM COST 
BASIS YEAR TO 

YEAR 
REPLACEMENT 
WATER COULD 

BECOME 
AVAILABLE

VOLUME-
WEIGHTED 

AVG %

REPLENISH-
MENT UNIT 

COST SHARE

Salinas River Surface Water 
Treatment Plant (5) 2014 7,500 Conceptual 30% $1,500 2008 20% $1,800 $2,149 38.86% $835.22 

Regional Desalination (7) 2012 8,800 Project Report 25% $3,250 2009 5% $3,413 $3,729 45.60% $1,700.24 

Regional Urban Water 
Augmentation Project(4) 2012 3,000 Design 5% $1,200 2006 10% $1,320 $1,576 15.54% $245.00 

19,300

$2,780
FOOTNOTES:

WATER YEAR 2009-2010

(8)  The following Contingency percentages were considered reasonable for the indicated levels of project development:  Conceptual Level - 50%, Project Report Level - 30%, and Design Level - 15%.  The sum of the values in the columns 
titled "Contingency Included in Base Unit Cost" and "Additional Contingency Added to Reflect Level of Project Development" equals the Contingency appropriate for the project's level of development.
(9)  This percentage of Contingency was included in the Base Unit Cost.

Volume-Weighted Replacement Water Cost Per Acre-Foot = 

Total Quantity of Replacement Water (AFY) the Listed Projects Could Cumulatively be Expected to Produce Within the Next 10 Years (6) = 

ANTICIPATED UNIT COSTS OF REPLENISHMENT WATER FOR THE SEASIDE BASIN

(1)  Not used.
(2)  Not used.
(3)  Not used. 

(10)  This is the total amount of water from each production source which could potentially come to the CAW distribution system, not just the amount of production committed to the Seaside Basin.

(6) This value is the cumulative production capacity of all of the Potential Sources of Replacement Water that were evaluated, and is used only to determine the "Valued-Weighted Average."  It is not the amount of water that is expected to be 
available to the Seaside Basin.

(4)  Data provided by MCWD.
(5)  Data provided by MCWRA in 2008.  No updated data was provided for 2009.  Project has a proposed range of supply of 5,000 to 10,000 AFY.  For this analysis assume 7,500 AFY.

(7)  Information and parameters for the project were taken from the CWP DEIR and supporting project cost documents prepared for the PUC by RMC Engineers.
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ATTACHMENT 6 
 

REPLENISHMENT ASSESSMENT REVISIONS  
AND  

REPLENISHMENT ASSESSMENT 
CALCULATIONS FOR WATER YEAR 2009-2010 
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Memorandum 
 

 
I. INTRODUCTION 

 California-American Water Co. (Cal Am) and the City of Seaside (Seaside) 
jointly submit this memorandum to solicit feedback from other counsel of record with 
respect to the Seaside Groundwater Basin Watermaster’s (Watermaster) method for 
accounting for Carryover Credits and calculation of the annual Replenishment 
Assessment (RA) obligations.  Cal Am and Seaside respectfully disagree with the method 
used by Watermaster in the following respects: 

• Carryover – Watermaster presently includes Carryover Credits within its 
calculation of each Standard Production Allocation (SPA) producer’s share of the 
available Native Safe Yield (NSY).  Cal Am and Seaside contend that Carryover 
Credits should be accounted for separately and independently, and should have no 
bearing on a SPA’s producer’s share of NSY.  Further, Carryover Credits should 
be accounted for in two separate categories: (1) “free” Carryover Credits that are 
not subject to an RA, and Carryover Credits subject to the RA (see discussion 
below). 

• Double RA on Operating Yield Overproduction – The Decision distinguishes 
between Over-Production and Operating Yield Over-Production.  Watermaster 
interprets the Decision to require that Operating Yield Over-Production be 
assessed a double RA.  Cal Am and Seaside object to Watermaster’s approach 
because it renders the definition of Operating Yield Over-Production superfluous, 
conflicts with the purpose of the RA, and is generally inconsistent with the design 
of the Decision’s prescribed physical solution.   

Cal Am and Seaside request that the other legal counsel of record in this action provide 
feedback on or before December 31, 2008 concerning the substance of this memorandum 
and the accounting approaches recommended herein.  

DATE: December 5, 2008 

TO: Counsel of Record, Seaside Basin Adjudication - California American Water v. 
City of Seaside et al. (Super. Ct. County of Monterey, 2006, No. M66343) 

FROM: Russell M. McGlothlin 

RE: Watermaster Accounting Methods With Respect to Carryover Credits and 
Annual Replenishment Assessment Obligations 
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II. DISCUSSION 

A. Calculating Carryover Credit  

 Carryover is the amount of a SPA producer’s allocation that is not extracted from 
the Basin in a given year.  (Decision, III.A.5, p. 11.)  A Carryover Credit is the quantity 
of water established through Carryover that a SPA producer may produce from the Basin 
in future years in addition to its SPA.  (See Decision, III.A.6, p. 11, F, p.22, H.5, p. 27.)  
Because the Carryover Credit represents a portion of the Operating Yield Allocation for 
the year in which it accrues, the Carryover Credit should be accounted for as a portion of 
the Operating Yield for the year of accrual, and should have no bearing on the Operating 
Yield or NSY in future years.   
 Watermaster should account for Carryover Credits in two categories as follows:  
 (1) Carryover Credits that accrue from non-production of a SPA producer’s share 
of the NSY (i.e. “free production”), for which no replenishment assessment would have 
been paid had the water been produced rather than carried over, should be accounted for 
as a “free” Carryover Credit.  No replenishment assessment should be assessed upon 
water extracted pursuant to this category. 
 (2) Watermaster should separately account for Carryover Credits that accrue from 
non-production of a SPA producer’s Operating Yield Allocation, but in excess of the 
SPA Producer’s share of the NSY.  A replenishment assessment should be assessed 
against water extracted pursuant to this category because the SPA Producer would have 
incurred a replenishment assessment for this allocation had the water been produced 
rather than carried over.  . 
 This accounting approach is consistent with the Decision because the purpose of 
authorizing the accrual of Carryover Credits is to effectively allow storage and later use 
of unneeded Operating Yield/NSY1.  Separate accounting of Carryover Credits is also 
consistent with the Decision’s production limits.  Carryover Credits resulting from un-
pumped Operating Yield remains stored in the Basin, allowing additional production in 
future years without exceeding the cumulative production limits over multiple years.   
 As explained below, Watermaster currently includes Carryover Credits in its 
calculation of each SPA producer’s share of the available NSY in future years.  Cal Am 
and Seaside object to Watermaster’s current accounting procedure because it causes 
Carryover Credits developed in prior years to impact the proportion of NSY available to 
each SPA producer during the present year.   
 

B. RA Calculation 

 Cal Am and Seaside object to two aspects of Watermaster’s RA calculation 
approach.  The first concerns the inclusion of Carryover Credits in the method for 
calculating the RA.  The second concerns the imposition of a double RA on Operating 
Yield Over-Production. 
 

1. Carryover Credits and the RA Calculation 

                                                 
1 NSY (initially assumed to be 3,000 afy) is a component of the Operating Yield (initially set at 5,600 afy).   
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 In calculating each SPA producer’s RA obligation each year, the Watermaster 
presently includes Carryover Credits in the cumulative total quantity of allowed 
production for each SPA producer, and then based upon this adjusted amount, determines 
each SPA producer’s proportionate share of the available NSY (3,000 afy minus APA 
production).  The calculation effects each SPA producer’s RA obligation because no RA 
is incurred for production of each producer’s share of the NSY.  The approach used by 
Watermaster causes SPA producers that do not possess Carryover Credits to receive a 
lower amount of the available NSY, and thus increases their RA burden.   
 For the reasons discussed above, it is inappropriate to include Carryover Credits, 
which were developed in prior years, in the calculation of shares of the available NSY.  
Rather, each SPA producer’s share of the available NSY should be determined solely on 
the basis of their Base Water Right as a percentage of the total of Base Water Rights held 
by all SPA producers.  Carryover Credits should be accounted for separately.   

2. Double RA on Operating Yield Over-Production 

 The Decision provides separate definitions for Over-Production and Operating 
Yield Over-Production.  Over-Production is defined as production in excess of a 
producer’s Base Water Right as applied to an initially assumed NSY of 3,000 afy.  .  
(Decision, III.A.21, p. 14.)  Operating Yield Over-Production is defined as production in 
excess of a producer’s Operating Yield allocation.  (Decision, III.A.21, 22, p. 14.)  There 
is some ambiguity in the Decision pertaining to the application of the RA to Operating 
Yield Over-Production.  The Decision states that an “additional” RA shall be imposed 
upon Operating Yield Over-Production.  (Decision, III.L.j.iii, p. 33.)  The Decision is 
unclear as to whether the term “additional” should be interpreted as either (1) a 
duplicative RA, or (2) another, separate RA, which is to be applied to a distinct form of 
over-production.  Watermaster reads the term additional to require it to impose a 
duplicative RA on Operating Yield Over-Production, while Cal Am and Seaside 
interprets the term to mean another, separate RA.   
 Another way to pose the question is as follows: does the RA applicable to the first 
form of over-production (i.e., over-production between a SPA producer’s share of the 
NSY and its Operating Yield allocation) end where Operating Yield Over-Production 
begins, or does the first form of over-production continue and overlap with Operating 
Yield Over-Production?  The first interpretation would support the conclusion that 
Operating Yield Over-Production is subject to a distinct and separate RA.  The later 
interpretation supports imposition of a double RA on Operating Yield Over-Production 
because an RA would be applied to all production in excess of NSY including Operating 
Yield Over-Production, and a second duplicative RA would apply to the subset that is 
Operating Yield Over-Production.   
 A narrow reading of the definition of Over-Production would favor the later 
interpretation because the definition appears to include all production in excess of a 
producer’s Base Water Right.  (Decision, III.A.21, p. 14.)  However, such a narrow 
reading would render the definition of Operating Yield Over-Production superfluous, 
which would violate the canon of interpretation that all terms of a judgment should be 
given meaning.  (People v. Landon White Bail Bonds (1991) 234 Cal.App.3d 66, 76.)   
 Such an interpretation would also deviate from the practical purpose for the RA, 
which is to procure sufficient funds for Watermaster to secure non-native water supplies 
to replenish each acre-foot of production in excess of NSY, thereby ensuring that over the 
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long-term no greater amount of groundwater is produced from the Basin than is 
replenished by natural and artificial sources.  (See Decision, III.L.j.iii, p. 33 [providing 
that the RA is to be assessed on a “per acre-foot basis on each acre foot” of Over-
Production]; see also definition of Over-Production, Decision, III.A.21, p. 14 [defining 
Over-Production in the Basin-wide context as all production in excess of the NSY].)  
Double charging for each acre foot of Operating Yield Over-Production would result in 
greater replenishment revenue than is necessary to replenish the cumulative in excess of 
the NSY.  Such an interpretation would conflict with the rule that each clause or term of a 
judgment is to be construed in relation to the entire judgment as a whole to effectuate the 
evident intent. (Lazar v. Superior Court (1940)16 Cal.2d 617, 622.)   
 An interpretation that results in a double assessment would also impair 
opportunities for practical Basin management over the long-term.  Operating Yield Over-
Production is not allowed by the Decision’s terms unless non-native replenishment 
supplies are available to replenish the excess production.  However, once non-native 
supplies are available in the future, practical strategies may be implemented to use the 
Basin as a means to store, treat, and deliver artificially replenished  water supplies, 
including treated recycled water. For example once ample replenishment water is 
available water users could be encouraged to engage in Operating Yield Over-Production 
as the means to obtain their water supply requirements and then pay a single (i.e., non-
duplicative) RA for the Operating Yield Over-Production.  Watermaster would use the 
funds to procure (likely in cooperation with others) sufficient non-native replenishment 
water to offset the additional production.  Such a strategy could be implemented as a 
means to avoid construction of unnecessary delivery, treatment, and storage 
infrastructure.  As a result, the community could lower the costs of the Coastal Water 
Project, and make greater beneficial use of treated recycled water by realizing the 
additional treatment effects that result from groundwater storage of treated recycled 
water.  
 The Decision allows such future innovative water management.  Such strategies 
are also consistent with other adjudicated groundwater basins in the State (see e.g., 
Mojave adjudication).  However, imposition of a double RA on Operating Yield Over-
Production would create a virtually insurmountable perverse incentive to such desirable 
water management opportunities.   
 
III. THE WATERMASTER IS NOT AUTHORIZED TO CREATE NEW ASSESSMENTS  

 Cal Am and Seaside object to the double RA applied to the Operating Yield Over-
Production because the Decision does not authorize such double assessment for the 
reasons discussed.  Cal Am and Seaside have each produced groundwater in excess of 
their respective Operating Yield allocations, resulting in Operating Yield Over-
Production when non-native replenishment supplies are presently unavailable.  The 
Judgment is silent on the consequences for Operating Yield Over-Production when 
replenishment water is unavailable and therefore any response must be from the Court – 
not the Watermaster. 
   Regarding the potential for Court action, Cal Am and Seaside also ask that other 
legal counsel of record consider the following: 

• Both entities are attempting strategies to remedy Operating Yield Over-
Production in that Seaside has contracted for the purchase of surplus Carryover 
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Credits to offset Operating Yield Over-Production within its municipal system, 
and Cal Am is seeking clarification to apply water stored pursuant to its ASR 
program to offset its Operating Yield Over-Production; 

• Payment of a single RA on Operating Yield Over-Production will raise sufficient 
funds to procure replenishment water when available to offset the Operating Yield 
Over-Production; 

• Both entities are making all reasonable efforts to avoid recurrence; and 

• Unauthorized double assessments are paid for by the public (Seaside citizens or 
Cal Am ratepayers). 

IV. REQUEST FOR ACCORD AMONG THE PARTIES 

 Seaside and Cal Am request that the other legal counsel of record provide 
feedback on the substance of this memo on or before December 31, 2008, and to the 
extent there is accord, support Cal Am’s and Seaside’s request that Watermaster modify 
its accounting method with respect to Carryover Credits and the calculation of the RA, 
consistent with the approach recommended herein.  If there is disagreement among the 
Parties, we believe that all would benefit from a mutual request for clarification from the 
Court.   
 

 



ATTACHMENT 6 Page-7- 

Initial Basin-Wide Operating Yield(1) 5180.0 Coastal Operating Yield(1) 4265.2
Natural Safe Yield (NSY)(2) 3000.0 Laguna Seca Operating Yield(1) 914.8

ALTERNATIVE PRODUCER ALLOCATIONS
Coastal Subarea(3) Acre-Feet Acre-Feet

Seaside (Golf) 540.0 251.0
SNG 149.0 320.0

Calabrese 14.0 32.0
Mission Memorial (Alderwood) 31.0 41.0

Sand City 9.0
Total(1) 743.0 Total(1) 644.0

STANDARD PRODUCER ALLOCATIONS

3522.18 270.83

Standard Producer Allocations Standard Producer Allocations

Base Water Right %(4) Weighted %(5) Base Water Right 
%(4) Weighted %(5)

California American Water 77.55% 90.60% 3191.09 CAW 45.13% 100.00% 270.83
Seaside (Municipal) 6.36% 7.43% 261.70
Granite Rock 0.60% 0.70% 24.66
D.B.O. Development No. 27 1.09% 1.27% 44.73

Total 85.60% 100.00% 3522.18 Total 45.13% 100.00% 270.83

Allocation of Available 
Operating Yield Among 
Standard Producers

Base Water Right 
Available to this 
Producer (AF)

% NSY to SPA (Base 
Water Right ./. Total 

Water Right) 

NSY Available to 
Producers (AF) Current 

Water Year 

Free Carryover 
Credits from Prior 

Water Year

Not-Free 
Carryover Credits 
from Prior Water 

Year

Water Rights 
Transferred / Sold

Total Producer 
NSY (AF) (NSY 

Available + Free 
Carryover 
Credits)

Total Authorized 
Production in 
Current Water 

Year (Base Water 
Right Plus All 

Carryover)

Actual AFY 
Pumped by 

Producer in WY 
2009

Free Carryover 
Credits to WY 

2010

Not-Free 
Carryover 

Credits to WY 
2010

WY '09 APA Pumped 1,110.3 
AF

NSY 3000 - 1110.3 = 1889.7
California American Water 3461.92 91.27% 1724.75 0.00 0.00 1724.75 3461.92 2966.02 0.00 495.90
Seaside (Municipal) 261.70 6.90% 130.38 0.00 0.00 10.00 140.38 271.70 293.44 0.00 0.00
Granite Rock 24.66 0.65% 12.29 38.10 38.10 -10.00 40.39 90.86 0.00 40.39 50.47
D.B.O. Development No. 27 44.73 1.18% 22.28 69.31 78.59 91.60 192.63 0.00 91.60 101.03

Total 3793.01 100.00% 1889.70 107.41 116.69 0.00 1997.11 4017.11 3259.46 131.98 647.40

Footnotes:
(1)  From page 17 of Exhibit A (Amended Decision)of Court Order filed February 9, 2007.
(2)  From page 14 of Exhibit A (Amended Decision)of Court Order filed February 9, 2007.
(3)  From page 21 of Exhibit A (Amended Decision)of Court Order filed February 9, 2007.
(4)  From Table 1 on page 19 of Exhibit A (Amended Decision) of Court Order filed February 9, 2007.
(5)  Calculated from the Base Water Right percentages in the adjacent column.
Base Water Right plus Free and Not Free Carryover Credit = 2009 Production Allocation (see 2009 Declaration)
July 2009 Graniterock transferred 10AF to City of Seaside Municipal

Laguna Seca 
Subarea

Pasadera
Bishop

(22.9 AF overproduction by City of Seaside APA not charged against NSY available to SPAs)

AFY Available to 
This Producer

York School
Laguna Seca County Park

Coastal Operating Yield Available to Standard Producers (AFY) Laguna Seca Operating Yield Available to Standard 
Producers (AFY)

Coastal Subarea AFY Available to This 
Producer

WATERMASTER PRODUCER ALLOCATIONS WATER YEAR 2009

BASED ON THE CALCULATION METHOD APPROVED ON MARCH 18, 2009

INCLUDING A 10% REDUCTION FOR 75% OF THIS WATER YEAR

Laguna Seca Subarea(3)
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2009 Replenishment Assessment Unit Charge = $3,040.00
2009 NSY Available to Standard Producers = 1,889.70 AF (3,000 AF NSY - 1,110.3 APA 2009 Production) 

Standard Producers
WY 2009 

Production (AF)
% of NSY 
Available

Volume of 
NSY 

Available 
(AF)

NSY 
Overproduction 

(AF)

NSY 
Overproduction 

Assessment

Operating 
Yield 

Available 
(AF)

Operating Yield 
Overproduction 

(AF)

Operating Yield 
Overproduction 

Assessment
Total 

Assessment
California American Water 2,966.02 91.27% 1,724.75 1,241.27 3,773,464.41$      3,461.92 0.00 -$                     3,773,464.41$     
Seaside (Municipal) 293.44 6.90% 140.38 131.32 399,210.86$         271.70 21.74 66,089.60$          465,300.46$        
Granite Rock 0.00 0.65% 2.29 0.00 -$                      90.86 0.00 -$                     -$                    
D.B.O. Development No. 27 0.00 1.18% 22.28 0.00 -$                      192.63 0.00 -$                     -$                    
Total Production 3,259.46 100.00% 1,889.70 1,372.59 4,172,675.27$      4,017.11 21.74 66,089.60$          4,238,764.87$     

Alternative Producers
WY 2009 

Production (AF)
% of NSY 
Available

Volume of 
NSY 

Available 
(AF)

NSY 
Overproduction 

(AF)

NSY 
Overproduction 

Assessment

Operating 
Yield 

Available 
(AF)

Oeprating Yield 
Overproduction 

(AF)

Operating Yield 
Overproduction 

Assessment
Total 

Assessment
City of Seaside (Golf Courses) 562.93 N/A 540.00 22.93 $69,701 N/A N/A N/A $69,701
Total Production 562.93 N/A 540.00 22.93 $69,701 N/A N/A N/A $69,701

CALCULATION OF REPLENISHMENT ASSESSMENTS WY 2009
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 2009 Replenisment Assessments as follows:
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ATTACHMENT 7 
 

WATERMASTER BUDGETS 
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Seaside Groundwater Basin Watermaster 
 Fiscal Year 2010 Administrative Fund Budget 

 
 

2010 Adopted 
Budget

Ordinary Income/Expense
Income

Dedicated Reserve 25,000$              
Est. Rollover 43,000                
Est. Assessment 82,000               

Totals 150,000$            

Expense
Contractual Services - Administrative 100,000              
Contractual Services - Legal Advisor 25,000                
Total Expenses 125,000              
Total Available 25,000                
Less Dedicated Reserve 25,000                

Net Available $                     0  
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Seaside Groundwater Basin Watermaster 
 Fiscal Year 2010 Monitoring & Management Plan  

Adopted Operations Budget 
 

MPWMD MCWRA Private 
Consultants

Contractors

Technical Project Manager $0 $0 $100,000 $0 $100,000 

M.1.a Project Budget and Controls $0 $0 $0 $0 $0 
M.1.b Assist with Board and TAC Agendas $0 $0 $0 $0 $0 
M.1.c Preparation and Attendance of Meetings(8) $0 $0 $5,000 $0 $5,000 

M.1.d Prepare Board/ TAC Status Updates and 
Reports

$0 $0 $0 $0 $0 

M.1.e Peer Review of Documents and Reports(8) $0 $0 $3,000 $0 $3,000 

M.1.f QA/QC $0 $0 $0 $0 $0 
I.1  Initial Phase 1 Monitoring Well Construction (Task Completed in 
Phase 1)

Cost Description CONSULTANTS & CONTRACTORS(3)

Labor

M.1  Program Administration

Total

Monitoring and Management Plan Operations Budget 
For Tasks to be Undertaken in 2010

Task Subtask Sub-
Subtask
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Seaside Groundwater Basin Watermaster 
 Fiscal Year 2010 Monitoring & Management Plan  

Adopted Operations Budget 
 (Continued) 

 

I. 2. a. Database Management
I. 2. a. 1. Conduct Ongoing Data Entry/ Database 

Maintenance/Enhancement
$9,600 $0 $28,000 $0 $37,600 

I. 2. a. 2. Verify Accuracy of Production Well Meters $0 $0 $0 $0 $0 

I. 2. b. Data Collection Program 
I. 2. b. 1. Site Representation and Selection(7) $0 $0 $0 $0 $0 
I. 2. b. 2. Collect Monthly Water Levels(6) $3,360 $0 $0 $0 $3,360 

I. 2. b. 3. Collect Quarterly Water Quality 
Samples(1)(5)(6)

$43,480 $0 $0 $28,000 $71,480 

I. 2. b. 4. Update Program Schedule and Standard 
Operating Procedures.  

$1,000 $0 $1,000 $0 $2,000 

I. 2. b. 5. Monitor Well Construction(7) $0 $0 $0 $0 $0 

I. 2. b. 6. Reports $5,680 $0 $1,000 $6,680 

I.2  Production, Water Level and Quality Monitoring
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Seaside Groundwater Basin Watermaster 
 Fiscal Year 2010 Monitoring & Management Plan  

Adopted Operations Budget 
 (Continued) 

 

I. 3. a. Enhanced Seaside Basin Groundwater Model

I. 3. a. 1 Update the Existing Model $0 $0 $0 $0 $0 
I. 3. a. 2 Develop Protective Water Levels $0 $0 $25,000 $0 $25,000 
I. 3. a. 3 Evaluate Replenishment Scenarios and 

Develop Answers to Basin Management 
Questions

$0 $0 $25,000 $0 $25,000 

I. 3. b. Complete Preparation of Basin Management 
Action Plan

$0 $0 $0 $0 $0 

I. 3. c. Refine and/or Update the Basin Management 
Action Plan(11)

$0 $0 $25,000 $0 $25,000 

I. 3. d. Evaluate Coastal Wells for Cross-Aquifer 
Contamination Potential

$5,000 $0 $0 $0 $5,000 

(Costs Shown in Subtasks Below)
I.3  Basin Management
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Seaside Groundwater Basin Watermaster 
 Fiscal Year 2010 Monitoring & Management Plan  

Adopted Operations Budget 
 (Continued) 

I. 4. a. Oversight of Seawater Intrusion Detection and 
Tracking

$3,600 $0 $2,000 $0 $5,600 

I. 4. b. Analyze and Map Water Quality from Coastal 
Monitoring Wells

I. 4. c. Annual Report- Seawater Intrusion Analysis $0 $0 $25,000 $0 $25,000 

I. 4. d. Complete Preparation of Seawater Intrusion 
Response Plan(2)(8)

$0 $0 $0 $0 $0 

I. 4. e. Refine and/or Update the Seawater Intrusion 
Response Plan(2) (9)

$0 $0 $0 $0 $0 

I. 4. f. If Seawater Intrusion is Determined to be 
Occurring, Implement Contingency Response 
Plan(2)

$71,720 $0 $240,000 $28,000 
$239,720 
$47,944 

$100,000 

$387,664 

(No Costs are Included for This Task, as This Task Will Likely Not be 
Necessary During 2010.  If it Does Become Necessary, Use of Contingency 

Funds or a Budget Modification Will Likely be Necessary)

TOTALS CONSULTANTS & CONTRACTORS
SUBTOTAL not including Technical Program Manager =

TOTAL=

Contingency (not including Technical Program Manager) @ 20%(4)=
TPM 

I.4  Seawater Intrusion Contingency Plan

(Costs Included Under I.4.a)
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Footnotes:

        Tasks, when requested to do so by the Technical Program Manager.

(10)  Includes funds to enhance the Watermaster's Database, if necessary, to improve its usefulness and "user friendliness."
(11)  If necessary to reflect knowledge gained from modeling work or other data sources.

(8) For HydroMetrics to provide hydrogeologic consulting assistance to the Watermaster, beyond that associated with performing other specified 
(7)  No new monitoring wells are planned for construction in 2010.

(1)  An outside contractor would be used to perform the induction logging, and potentially to also collect some water quality samples in conjunction with 
doing the induction logging.  MPWMD is expected to perform portions of the work of this Subtask, and would likely be the party that contracts with the 
Contractor to perform the induction logging and sample collection work on certain of the wells.

(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.

(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 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.
(4)  Due to the uncertainties of the exact scopes of some of the Tasks listed above at the time of preparation of this Budget, e.g. Tasks I.2.a.1, I.3.a, and 
I.3.c, it is recommended that a 20% Contingency be included in the Budget.
(5)  Includes approximately $10,000 in potential well site retrofitting costs that may be necessary in order to make some of these wells available for use as 
monitoring wells.

(9) If work under this Task is found to be necessary, it will be funded through the Contingency line item in this Budget.
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Seaside Groundwater Basin Watermaster 
 Fiscal Year 2009 Monitoring & Management Plan 

Adopted Capital Fund Budget 
 
 
 
 
 

The Capital projects and expenditures for 2010 are:

Monitoring and Management Plan Capital Budget 
For Tasks to be Undertaken in 2010

No Capital projects are anticipated to be undertaken in 2010, so this budget is 
$0.  
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Seaside Groundwater Basin Watermaster 
 Fiscal Year 2010 Adopted Replenishment Fund Budget 

 
 
 

Replenishment Fund 2006 2007 2008
2009 

Estimated 

Totals 
Through WY 

2009

2010 
Proposed 
Budget

Totals 
Through WY 

2010
Assessments: WY 05/06 WY 06/07 WY 07/08 WY 08/09 WY 09/10
Unit Cost: $1,132 $1,132 $2,485 $3,040 $2,780 

California American Water
Exceeding Natural Safe Yield Considering 
Alternative Producers        2,106,652        2,484,533        5,164,969      6,318,518 16,074,672$            5,778,119 21,852,791$     

Operating Yield Overproduction Replenishment -                                 80,938             34,045           41,648 156,631$                      38,086 194,717$          

       2,106,652        2,565,471        5,199,014      6,360,166  $    16,231,303        5,816,205  $    22,047,508 

CAW Credit Against Assessment (465,648)        (12,305,924)   (7,106,910)   (12,771,572)$   -                     (12,771,572)$   
CAW Unpaid Credit Balance (7,106,910)     (746,744)      -                       -                     -$                     

CAW Unpaid Balance 1,641,004$    2,565,471$    -$                   -$                 3,459,731$       5,816,205$    9,275,936$       

City of Seaside - Municipal

Exceeding Natural Safe Yield Considering 
Alternative Producers           169,201           173,742           385,642         471,778 1,200,363$                 431,428 1,631,791$       

Operating Yield Overproduction Replenishment             50,487                  340             16,898           20,672 88,397$                        18,904 107,301$          

Total Municipal           219,688           174,082           402,540         492,450  $      1,288,760           450,332  $      1,739,092 

City of Seaside - Golf Courses
Exceeding Natural Safe Yield - Alternative 
Producer                      -                      -           131,705         161,120 292,825$                    147,340 440,165$          

Total City of Seaside*           219,688           174,082           534,245         653,570          1,581,585           597,672          2,179,257 

City of Seaside Paid Assessments (219,950)        (182,183)        -                     -                   (402,133)$        -                     (402,133)          

City of Seaside Unpaid Balance (262)$             (8,101)$          534,245$       653,570$      1,179,452$       597,672$       1,777,125$       
(100,000)$        

Grand Total Replenishment Fund Balance  $    1,640,742  $    2,557,370  $       534,245  $     653,570 4,639,183$        $    6,413,877 10,953,060$     
MRWPCA GWRP Payment

Total California American 

Seaside Groundwater Basin Watermaster

REPLENISHMENT FUND
2010 Proposed Budget
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ATTACHMENT 8 
 

WATER QUALITY ANALYTICAL RESULTS  
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ATTACHMENT 11 
 

EXECUTIVE SUMMARY 
FROM THE  
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Executive Summary from the Water Year 2009 Seawater Intrusion 
Analysis Report prepared by HydroMetrics LLC 

 
 
Continued pumping in excess of recharge and fresh water inflows, pumping depressions near the 
coast, and ongoing seawater intrusion in the nearby Salinas Valley all suggest that seawater 
intrusion could occur in the Seaside Groundwater Basin.  Fortunately, no seawater intrusion is 
currently observed in existing monitoring wells.  This report addresses the potential for, and 
extent of, seawater intrusion in the Seaside Groundwater Basin.  A number of different tools and 
analyses are used to investigate for evidence of seawater intrusion.   
 

• Piper diagrams for water samples for Water Year 2009 from depth discreet monitoring 
wells show no apparent geochemical evolution towards seawater.   
 

• No water samples analyzed in Stiff diagrams are indicative of incipient seawater 
intrusion. 

 
• The only MPWMD monitoring wells displaying increasing chloride levels are the deep 

PCA East and FO-10 wells.  Stiff and Piper diagrams for these wells do not indicate 
seawater intrusion, and it is likely that the increase is merely a localized fluctuation that is 
unrelated to seawater intrusion.  No additional monitoring is warranted. 

 
• No wells display decreasing sodium/chloride ratios that would indicate seawater 

intrusion. 
 

• Maps of chloride concentrations do not show chlorides increasing towards the coast.  
 

• Although production wells have a different water quality than the monitoring wells, 
probably as a result of their being screened across both shallow and deep zones, the water 
quality are not indicative of seawater intrusion. 
 

• Groundwater production in the Seaside Groundwater Basin decreased in Water Year 
2009 by 697.3 acre-feet, representing a 13 percent reduction from Water Year 2008’s 
production.  This reduction in groundwater withdrawal brings the basin closer to 
hydrologic balance which is necessary to prevent seawater intrusion. 
 

Based on the findings of this report, the following recommendations should be implemented to 
continue to monitor and track potential seawater intrusion. 
 

1. Semi-Annual Water Quality Sampling in Well SBWM-4 
It is recommended that semi-annual samples continue to be collected at sentinel well 
SBWM-4 because chloride concentrations from a depth of 900 feet below surface were 
greater than 250 mg/L.   

 
2. Continue to Analyze and Report on Water Quality Annually   
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Seawater intrusion is a threat, and data must be analyzed regularly to identify incipient 
intrusion.  Maps, graphs, and analyses similar to what are found in this report should be 
developed every year. 

 
3. Reduce Frequency of Induction Logging in Sentinel Wells 

Induction logging in the four sentinel wells has shown very little variation in salinity.  
Currently logging takes place quarterly.  It is recommended that this be reduced to semi-
annually or annually. 

 
4. Start Looking for Abandoned Wells that Might be Conduits for Cross-

Contamination  Between Aquifers 
In an effort to protect the deeper aquifer, old abandoned or improperly destroyed wells 
that are screened across both the deep and shallow aquifers should be identified.  Once 
identified, confirmation should be made that these wells have been sealed and destroyed 
per County standards and requirements, and if not, whether they pose a threat for cross-
contamination across aquifers.  Wells that are improperly destroyed and are screened 
across multiple aquifers should be destroyed according to County standards and 
requirements.  Wells that do not pose a cross-contamination threat should be examined 
for potential to be included in the Watermaster’s monitoring network. 
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Page 35 of the Amended Court Decision contains a requirement in Section L.3.j.vii, which reads: 
 

“The Watermaster will make inspections of Water Production facilities and measuring devices at 
such times and as often as may be reasonable under the circumstances, and to calibrate or test such 
devices.”    
 
The Watermaster’s Technical Advisory Committee (TAC) at its June through September 2009 meetings 
evaluated the water meter data submitted by each of the producing well owners and arrived at findings 
regarding the accuracy of these meters.  Table 1 summarizes the information for each of the active 
production wells.   
 
The TAC found that there are several factors which lead to the conclusion that having the water meters 
calibrated in the field is not practical: 

• For most types of mechanical meters there is no field calibration procedure.  Such meters 
typically must be taken out and sent to the factory for calibration in a hydraulics test facility 
that has volumetric calibration equipment. 

• Electronic flow meters can be “calibrated” in the field, but what this really consists of is 
calibrating the electronics to manufacturer specifications.  This ensures that the electronics are 
reading properly, but does not ensure that the primary element (the flow sensor) or the meter 
installation configuration is producing accurate metering conditions. 

• Meters are often installed, due to site constraints, in such a piping configuration that they may 
only be able to provide reasonably accurate readings.  Even if these meters were taken to the 
factory for calibration and then reinstalled, they would still only be able to produce reasonably 
accurate readings, but not readings that would match calibrated readings. 

 
Rather than performing calibration of the installed flow meter, a more commonly used technique is 
perform a pump test while using a separate clamp-on type of flow meter to measure the flowrate while 
concurrently reading the flowrate as measured by the installed flow meter.  If the clamp-on meter reads 
values close to those of the installed meter, then the installed meter is considered to be reading 
accurately.   If the readings between the two meters are significantly different, then one of two conditions 
is assumed to exist:  either (1) the pump is worn and is not performing in accordance with its pump 
curve, or (2) the meter is out of calibration.  Depending on the age of the pump and the meter, operational 
experience with the pump or the meter, i.e. experience with worn parts or loose tolerances or erratic 
performance, the well owner determines which of these two conditions is most likely to exist and either 
has the pump inspected, repaired, or replaced, or sends the flow meter into the factory for recalibration, 
and then repeats the pump test. 
 
The TAC concluded that there would be little benefit to requiring that pumping tests be performed on 
wells that have historically produced very small quantities of water, since even large errors in meter 
readings from these pumps would have little or no impact on Basin management decisions.   
 
The TAC’s findings are contained in Table 2. As Table 2 indicates, all of the larger active production 
wells have had the accuracy of their flow meters independently verified through the use of clamp-on flow 
meters within the past three years.  Therefore, no additional meter testing is recommended at this time.  
 
In addition to the meter calibration requirement contained in the Amended Decision, there are a set of 
criteria contained in the Watermaster’s Rules and Regulations pertaining to the installation of meters.  
These are believed to have been taken from the MPWMD’s standards.  It is very likely that few, if any, 
of the currently installed meters would fully conform to all of these requirements, since most of them 
were installed before these requirements were in effect.  Retrofitting them to conform would likely be 
quite costly.  Therefore, the TAC concluded that these requirements would be applied to new meters 
being installed, but that it was not the Watermaster’s intent in adopting these requirements that they 
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would be applied to meter installations in existence prior to the date upon which these requirements went 
into effect. 
 
 



 

Attachment 13 Page -4- 

TABLE 1 – BACKGROUND INFORMATION ON EACH ACTIVE PRODUCTION WELL 

 

 
Volume 
Pumped, 

AF

%-age of Total 
Annual Basin 

Production

Volume 
Pumped, 

AF

%-age of Total 
Annual Basin 

Production

Volume 
Pumped, 

AF

%-age of Total 
Annual Basin 

Production
Laguna Seca Resorts No, but pump tests were recently 

performed on both of the well pumps
264.7 5% 254.3 5% 300.2 6% Meter readings indicate that both 

meters are operating (i.e. not 
stuck) and are producing results 
that closely correspond to the 
separate flowmeter used to 
conduct the pump tests.  

California American 
Water-Coastal 
Subareas

3264.1 65% 3625.0 67% 3329.8 63%

California American 
Water-Inland Subareas

445.9 9% 434.9 8% 533.1 10%

City of Sand City One meter is now on a well that the 
City asks to have classified as 
inactive.  This is the “Design Center” 
well.  It was originally intended for 
irrigation use by the owner, but the 
owner has subsequently abandoned 
that concept and is using CAW water 
for irrigation.   The city said they are 
in the process of having their other 
meter at the City’s Public Works 
Yard calibrated.

0.5 <1% 2.2 <1% 0.0 0% Pursuing process of 
recategorizing the Design Center 
well as inactive.  Meter reading 
from the Public Works Yard well 
shows very small flows but 
considerable variation from year 
to year. However, this may just be 
because of the nature of the use of 
this well, and not the meter.

City of Seaside-Golf 
Courses

Yes.  Both meters were calibrated on 
10-13-2008.

464.7 9% 473.0 9% 593.0 11% None

City of Seaside-
Municipal

Yes.  Both meters were calibrated on 
10-13-2008.

332 7% 287.8 5% 294.2 6% None

RECENT PUMPING DATA

WELL OWNER/ 
OPERATOR

WAS/WERE METER(S) 
RECENTLY CALIBRATED? COMMENTS

WY 2007 WY 2008WY 2006

Meter readings indicate that the 
meters are operating (i.e. not 
stuck) and are producing results 
that closely correspond to the 
separate flowmeter used to 
conduct the pump tests.  

No, but pump tests were recently 
performed.  CAW reports that “Cal-
Am does not calibrate well water 
meters, which are the source of 
supply for the Central Division. Cal-
Am performs pump efficiency tests 
on its facilities to determine motor, 
pump, and water meter efficiency 
and/or accuracy.  If a well water 
meter is found to be outside of the 
manufacturer’s accuracy 
specification, it is removed and sent 
to the manufacturer for calibration, 
repair, and/or replacement.”
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TABLE 1 (CONTINUED) 

Volume 
Pumped, 

AF

%-age of Total 
Annual Basin 

Production

Volume 
Pumped, 

AF

%-age of Total 
Annual Basin 

Production

Volume 
Pumped, 

AF

%-age of Total 
Annual Basin 

Production
Mission Memorial 
Park

Meter apparently has not been 
calibrated since installation.

21.9 <1% 26.2 <1% 20.8 <1% None

Security National 
Guaranty Inc

Yes.  The owner reports that the 
meter was calibrated in 2006, but did 
not have a copy of the calibration 
report to submit.

8.1 <1% 9.2 <1% 4.3 <1% None

Pasadera Country 
Club, LLC

No, but pump tests were recently 
performed on both of the well pumps

150.9 3% 214.8 4% 141.4 3% Meter readings indicate that both 
meters are operating (i.e. not 
stuck) and are producing results 
that closely correspond to the 
separate flowmeter used to 
conduct the pump tests.  

York School No.  Meter was installed over 5 years 
ago and not calibrated since it was 
installed.

29.5 1% 24.0 <1% 22.0 <1% None

Monterey County 
Parks Department

No.  One Meter is new, but not 
calibrated subsequent to installation; 
the other meter has not been 
calibrated.

37.8 1% 33.2 1% 33.2 1% None

5020.1 5384.6 5272

RECENT PUMPING DATA

WELL OWNER/ 
OPERATOR

WAS/WERE METER(S) 
RECENTLY CALIBRATED? COMMENTS

WY 2007 WY 2008WY 2006

Total Basin Pumping Production, AFY
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TABLE 2 – FINDINGS REGARDING EACH ACTIVE PRODUCTION WELL 

 WELL OWNER/ OPERATOR RECOMENDED FOR PUMP TESTING TO CONFIRM METER ACCURACY?

Laguna Seca Resorts No.  Although production is significant enough to warrant periodically checking metered flows against predicted flows from pump testing to 
confirm that meter is working properly and producing reasonably accurate readings, pump tests were performed on all of these wells within 
the past 3 years.  All of these tests showed good agreement between the installed meter readings and the independent (clamp-on) meter 
readings obtained during the conduct of the pump tests.  Therefore, these meters do not appear to warrant being tested again at this time.

California American Water-
Coastal Subareas

California American Water-Inland 
Subareas

City of Sand City No.  The very small production from the Public Works Well does not warrant the time, effort, and expense of checking metered flows against 
predicted flows from pump testing to confirm that meter is working properly and producing reasonably accurate readings.

City of Seaside-Golf Courses No.  All of these meters were calibrated within the past 3 years.  All of these tests showed good agreement between the installed meter 
readings and the independent (clamp-on) meter readings obtained during the calibration process.  Therefore, these meters do not appear to 
warrant being tested again at this time.

City of Seaside-Municipal No.  All of these meters were calibrated within the past 3 years.  All of these tests showed good agreement between the installed meter 
readings and the independent (clamp-on) meter readings obtained during the calibration process.  Therefore, these meters do not appear to 
warrant being tested again at this time.

Mission Memorial Park No.  The very small production from this well does not warrant the time, effort, and expense of checking metered flows against predicted 
flows from pump testing to confirm that meter is working properly and producing reasonably accurate readings.

Security National Guaranty Inc No.  The very small production from this well does not warrant the time, effort, and expense of checking metered flows against predicted 
flows from pump testing to confirm that meter is working properly and producing reasonably accurate readings.

Pasadera Country Club, LLC No.  Although production is significant enough to warrant periodically checking metered flows against predicted flows from pump testing to 
confirm that meter is working properly and producing reasonably accurate readings, pump tests were performed on all of these wells within 
the past 3 years.  The most recent tests showed good agreement between the installed meter readings and the independent (clamp-on) meter 
readings obtained during the conduct of the pump tests.  Therefore, these meters do not appear to warrant being tested again at this time.

York School No.  The very small production from this well does not warrant the time, effort, and expense of checking metered flows against predicted 
flows from pump testing to confirm that meter is working properly and producing reasonably accurate readings.

Monterey County Parks 
Department

No.  One of the two meters is new and can be assumed to have been factory calibrated before it was installed. The other meter has been 
installed for an unreported period of time. The very small production from these two wells does not warrant the time, effort, and expense of 
checking metered flows against predicted flows from pump testing to confirm that meter is working properly and producing reasonably 
accurate readings.

No.  Although production is significant enough to warrant periodically checking metered flows against predicted flows from pump testing to 
confirm that meter is working properly and producing reasonably accurate readings, pump tests were performed on all of these wells within 
the past 3 to 5 years.  All of these tests showed good agreement between the installed meter readings and the independent (clamp-on) meter 
readings obtained during the conduct of the pump tests.  The differences between the installed meter and the clamp-on meter values ranged 
from 0% to 22%, with all but one of the differences being less than 15%.  The test report for the one well having the 22% difference stated 
that "the test results may be impaired due to poor hydraulic test section."  Since all but one of the wells had good agreement (a difference of 
less than 15%) between the installed meter readings and the independent (clamp-on) meter readings obtained during the conduct of the pump 
tests, and since the one outlier was for a meter with a hydraulic configuation that would not lend itself to field accuracy verification,  these 
meters do not appear to warrant being tested again at this time.
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EXECUTIVE SUMMARY 

 
The Seaside Groundwater Basin Watermaster’s Basin Management and Action Plan (BMAP) 
recommended that a calibrated groundwater flow model of the Seaside Groundwater Basin be 
constructed to assist with groundwater management decisions (HydroMetrics LLC, 2009a).  The 
model will help the Watermaster predict potential impacts to the groundwater basin from various 
management actions, such as new supplemental water supply projects.  Furthermore, as seawater 
intrusion is a primary concern for this coastal groundwater basin, the benefits of potential water 
projects on coastal groundwater elevations can be simulated, thereby providing a valuable tool for 
managing and optimizing future seawater intrusion mitigation or prevention activities in the Seaside 
Groundwater Basin. 
 
The Seaside Groundwater Basin Watermaster Technical Advisory Committee (TAC) agreed that the 
model should address the following goals: 
 

• Evaluate  the  effects  of  selected  supplemental  water  projects  on  the  Seaside 
Groundwater Basin, 

• Evaluate selected management actions, 

• Determine storage efficiency of recharged water,  

• Determine Total Useable Stored Groundwater and Total Useable Storage Space, 

• Refine the water budget and Basin safe yield, and 

• Determine  quantities  of  supplemental  water  necessary  to  achieve  protective 
groundwater elevations. 

 
In addition to these goals, the groundwater flow model has been constructed to be able to address 
where water should be recharged, how it would best be recharged and what its fate would be;  
how much inflow and outflow occurs from the ocean; groundwater level responses to potential 
water projects; location of the hydrogeologic northern Seaside Groundwater Basin boundary; and 
flow between subareas. 
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CONCEPTUAL BASIN MODEL 

The regional groundwater flow model is based on a well developed conceptual model. The 
conceptual model includes the basic data, interpretations, and simplifications of the hydrogeologic 
system in the project area.  The area covered by the groundwater model is larger than the Seaside 
Groundwater Basin defined by the Adjudicated Judgment (Figure ES-1).  This regional area was 
modeled to allow simulation of groundwater pumping and recharge outside of the Basin that may 
have an influence on groundwater conditions within the Basin. 
 
The conceptual geology recognizes four water bearing geologic units in the study area: Aromas Red 
Sands, continental deposits (Paso Robles aquifer), Santa Margarita Sandstone, and Purisima 
Formation.  The Paso Robles aquifer is divided into upper, middle, and lower units for this model.  
The Monterey Formation is considered non-water bearing, and serves as the bottom of the modeled 
area. The depth and thickness of each of these geologic units was re-interpreted as part of this 
project.  Additionally, estimated locations of geologic faults in the study area were moved slightly as 
part of the conceptual model development. 
 
REGIONAL MODEL DATA SOURCES 

Time-varying estimates of basin recharge for the study area were developed as part of an extensive 
basin–wide water balance.  The recharge estimates incorporate 22 years of daily rainfall 
measurements from two nearby weather stations, combined with a rainfall distribution map 
(isohyetal map) developed by Monterey County Water Resources Agency (MCWRA).  The rainfall 
data were combined with 22 years of monthly evapotranspiration data collected from three nearby 
California Irrigation Management Information System (CIMIS) stations, land use data collected 
from multiple sources, soil type maps from the U.S. Soil Conservation Service, and vegetation 
information to estimate deep recharge from rainfall.  Additional sources of recharge include return 
flow from municipal irrigation, system losses from delivered water, return flow from septic systems, 
and recharge from stormwater detention ponds. 
 
Groundwater pumping data were collected for 72 production wells in the study area.  Pumping data 
were provided by the Monterey Peninsula Water Management District (MPWMD) for wells under 
the Watermaster’s jurisdiction.  California-American Water (CAW), City of Seaside, Marina Coast 
Water District (MCWD), and California Water Service (CWS) also provided monthly data.  Where 
annual data were provided in the absence of monthly data, the historical monthly distribution 
provided by MPWMD was used to distribute the annual production data into months.  For years 
where no data were available but it was confirmed that the well was operating, the long-term annual 
average production was used and distributed by Monterey Peninsula Water Management District’s 
(MPWMD) historic monthly distribution.  
 
REGIONAL MODEL DEVELOPMENT 

The numerical groundwater model was built using the U.S. Geological Survey’s MODFLOW 2005 
model code (Harbaugh, 2005).  The model simulates five geologic layers: Aromas Red Sands, upper 
Paso Robles aquifer, middle Paso Robles aquifer, lower Paso Robles aquifer, and Santa Margarita 
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Sandstone/Purisima Formation.  The model simulates groundwater conditions between January 1987 
and December 2008.  The model incorporates the time-dependent recharge calculated as part of the 
conceptual model and all of the pumping data.  The model simulates the interaction of groundwater 
in the study area with the Pacific Ocean, as well as the interaction with the adjacent Salinas 
Groundwater Basin. 
 
REGIONAL MODEL CALIBRATION 

Calibrating the regional groundwater flow model involved an iterative approach to best match model 
output to measured groundwater elevation data from the calibration period.  Simulated hydraulic 
heads were compared against available measured groundwater elevations at 60 wells throughout the 
study area.  The model was considered calibrated when simulated results matched the measured data 
within an acceptable measure of accuracy, and when successive calibration attempts did not further 
improve the calibration statistics.  Model calibration was carried out using both hand-calibration and 
parameter estimation (PEST) software (Watermark Numerical Computing, 2004).  As a result of the 
successful model calibration, the groundwater model accurately simulates historical groundwater 
level fluctuations and trends in all 60 wells. 
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Figure ES-1: Model Area
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DEVELOPMENT OF PROTECTIVE GROUNDWATER ELEVATIONS 

In order to measure how successful any groundwater management scenario is, 
groundwater elevation targets were established.  The targets are groundwater elevations 
that are high enough to protect the Seaside Groundwater Basin from seawater intrusion.  
These protective groundwater elevations were established using a different series of 
models than the regional groundwater flow model.  The models were required to be 
different because variable density models are needed for establishing protective 
groundwater elevations, while the regional groundwater flow model does not require 
variable density ability.  Furthermore, the size of the regional model would cause 
prohibitively long model run times if variable density was included.  The U.S. Geological 
Survey’s SEAWAT 2000 model code (Guo and Langevin, 2002) was used for protective 
groundwater elevation modeling.  Figure ES-2 shows the relationship between the 
regional flow model and the protective groundwater elevation models.  
 
The protective groundwater elevation models simulate groundwater conditions in four 
vertical planes through the earth, extending out under the ocean.  The inland side of each 
protective groundwater elevation model is anchored to one of the four coastal monitoring 
wells: CDM-MW-4, MSC well, PCA-West well, or Sentinel Well 3 (SBWM-3).  The 
locations of these four vertical planes (cross-sections) are shown in Figure ES-3.  The 
models were used to estimate the groundwater elevation that must be maintained in each 
monitoring well to prevent seawater from intruding into the Santa Margarita aquifer.  
Additional analyses were performed to estimate the groundwater elevation that must be 
maintained to prevent seawater from intruding into the Paso Robles aquifer, and to 
prevent seawater from intruding into the top 90% of the Santa Margarita Sandstone 
aquifer.  To account for uncertainty of offshore geology and aquifer parameters, the 
modeling included an uncertainty analysis that allowed us to attach a level of confidence 
to the protective groundwater elevation targets.  The target elevations for each monitoring 
well are shown in Table ES-1. 
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 Figure ES-2: Relationship between Regional Groundwater 
Flow Model and Protective Groundwater Elevation Models 
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Figure ES-3: Cross-Section Model Locations 
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Table ES-1: Summary of Protective Groundwater Elevations 

Well Protected Aquifer 

Range of Protective 
Elevations from Uncertainty 

Analysis 
(feet MSL) 

Final Estimate of 
Protective Elevation 

Measured in the Well 
(feet MSL) 

SBWM-3 Purisima 2-6 4 

PCA-W Paso Robles 2-4 2 
Santa Margarita 11-19 17 

MSC Paso Robles 3-14 11 
Santa Margarita 15-18 17 

CDM MW-4 Paso Robles 2-3 2 

MSL = mean sea level 
 

SIMULATION OF MODEL SCENARIOS 

The calibrated regional groundwater flow model was used to analyze the groundwater 
management scenarios developed by the Watermaster TAC.  The ability of the scenarios 
to reach and maintain target protective groundwater elevations was used as one criterion 
to evaluate the success the each scenario.  One baseline and five scenarios developed by 
the TAC were simulated.   A 22 year predictive period was used from January 2009 
through December 2031, which was a repeat of the 22 year hydrologic period used in the 
calibrated model.  Each scenario included a specific set of pumping, in-lieu recharge, and 
artificial recharge conditions.  Table ES-2 summarizes the main assumptions used for 
each scenario. 
 
CONCLUSIONS 

The five groundwater management scenarios show that the mandated triennial pumping 
reduction will result in a slow increase in most groundwater elevations.  Additionally, the 
mandated pumping reduction decreases, but does not eliminate inflow from the ocean.  
Model scenarios with significant injection are most successful at raising groundwater 
elevations to protective elevations.  Because the Santa Margarita aquifer is highly 
confined beneath thick clay beds near the ocean, it does not receive significant deep 
percolation recharge near the ocean.  Therefore, it will take a long time for wells in the 
Santa Margarita aquifer to reach protective elevations without artificial recharge.  

 
Results from the five scenarios show that the amount of water in storage is highly 
dependent on rainfall.  The two scenarios with inland artificial recharge provide the 
Seaside Groundwater Basin with the most groundwater in storage.  It is worth noting, 
however, that the quantity of groundwater in storage does not necessarily equate to 
recoverable groundwater.  Groundwater stored in the shallow Paso Robles aquifer in 
some scenarios may not be easily recovered with existing wells, which mostly extract 
from the underlying Santa Margarita aquifer.  New wells will be required in the Paso 
Robles aquifer to recover more of the stored water. 
 
Table ES-2 summarizes the results for each model scenario.  
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Table ES-2: Summary of Model Scenario Assumptions and Results 

 
 
 

Scenario Assumptions Results Observations and Analyses 

Baseline 

Future land use changes phased in 25% of 
build-out by 2014, remainder by 2019* 

Coastal groundwater levels in both the shallow 
and deep aquifers show a modest rise in response 
to the reduced pumping.  Most groundwater 
elevations level off below the protective 
groundwater elevation around 2028.   

This scenario has insufficient water to 
restore the Basin and raise groundwater 
levels above protective elevations.  
Additional actions are needed.  

Water for new developments is obtained from 
outside of Basin* 
MPWMD ASR program included* 

Standard Allocation pumping reduced 
triennially (every three years) in proportion to 
pumping rates 
Alternative Allocation pumping set at  
Decision-allocated rates 

1 

CAW forgoes all pumping between October 
2015 and March 2027 

Deep groundwater levels rise more quickly than 
in the Baseline simulation, but the rise is limited. 
Shallow groundwater elevations decline 
compared to the Baseline simulation during the 
time other Standard Allocators are producing the 
same amount they produced in 2005.  
Approximately 3,600 acre-feet of additional 
water are stored compared to the baseline 
scenario. 

The limited pumping in the deep aquifer 
does not result in groundwater elevations 
above protective elevations because deep 
percolation is limited by overlying clay 
layers.   
60% of the additional stored groundwater is 
in the deep aquifer. 

All other Standard Producers pump at 2005 
rates between October 2015 and March 2027 

Pumping continues at Decision-allocated rate 
with triennial 10% reduction after March 2027 

2 

As in Scenario 1, CAW forgoes all pumping 
between October 2015 and March 2027 

This scenario shows the highest coastal water 
elevations in the deep aquifer out of all the 
scenarios.  Approximately 11,100 acre-feet of 
additional water are stored compared to the 
baseline scenario. 

Injection along General Jim Moore Blvd 
can raise groundwater levels significantly at 
the coast when combined with limited 
pumping. 
70% of additional stored groundwater is in 
the deep aquifer. 

2,000 acre-feet per year of injection well 
recharge is added along General Jim Moore 
Boulevard 
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Table ES-2: Summary of Model Scenario Assumptions and Results, continued 

 

Scenario Assumptions Results Observations and Analyses 

3 

The MRWPCA GWRP recharges 2,800 acre-
feet of water per year, split between the 
shallow and deep aquifers 

This scenario shows significant groundwater 
elevation rises in the deep aquifer, although not 
as great as Scenario 2.  Groundwater elevation 
rises in the shallow aquifer are similar to those 
observed in Scenario 2.  This scenario stores the 
most water in the Basin: approximately 17,800 
acre-feet more than are stored in the baseline 
scenario. 

Deep aquifer groundwater level rises are not 
as great as in Scenario 2 because the 
amount of deep injection is less and the 
deep aquifer pumping is greater in this 
scenario.  Shallow coastal groundwater 
elevations are approximately equal to those 
in Scenario 2, suggesting a maximum level 
these shallow groundwater levels can rise 
to.  Unlike Scenario 1 and Scenario 2, 62% 
of the additional stored groundwater is in 
the shallow aquifer. 

Pumping is the same as in the baseline 
scenario. 

4 

Inject 2,600 acre-feet per year into a line of 
wells along the coast 

Groundwater elevation rises in the deep aquifer 
are similar to those seen in     Scenario 3.  
Groundwater elevation rises in the shallow 
aquifer are small.  No water is stored in the Basin. 

The coastal injection raises water at the 
coast, but stores no water because of the 
aggressive pumping. 

All Standard and Alternative Producers pump 
at the 2005 rates (5,600 AFY) 

5 

Move CAW’s largest pumping wells inland to 
reduce stress on coastal groundwater levels 

This scenario shows very little impact on either 
groundwater elevations or groundwater in 
storage. 

Moving pumping wells inland has little 
advantage, and is not a useful management 
strategy. 

Pumping includes the triennial 10% reductions 


