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Seaside Groundwater Basin Watermaster 


P.O. Box 51502, Pacific Grove, CA 93950 


watermasterseaside@sbcglobal.net 


(831) 595-0996


October 17, 2022 


"-- 


California Department of Water Resources 


Division of Regional Assistance 


Attn: Ann Marie Ore 


P.O. Box 942836 


Sacramento, CA 94236-0001 


Paul Bruno, Coastal Subarea Landowners, Chairman 


Dan Albert, City of Monterey, Vice Chairman 


John Gag/ioti, City of Del Rey Oaks, Treasurer 


Wendy Root Askew, Monterey County/Monterey 


County Water Resources Agency 


Mary Anne Carbone, City of Sand City 


Christopher Cook, California American Water 


Wesley Leith, Laguna Seca Subarea Landowners 


Jan Oglesby, City of Seaside 


George Riley, Monterey Peninsula Water 


Management District 


Subject: Support for the Pure Water Monterey Expansion Project 


Dear Ms. Ore: 


On behalf of the Seaside Basin Watermaster, we support Monterey One Water's new project, the 
Pure Water Monterey Expansion (PWMX) Project. 


In short, the PWMX Project will increase the amount of purified recycled water that the existing 
PWM project provides for injection into the Seaside Groundwater Basin. The PWMX Project will 
provide a large percentage of the existing Monterey Peninsula's water supply and it will diversify the 
area's water supply portfolio and improve groundwater sustainability. 


As the Court-appointed body responsible for carrying out the requirements of the Adjudication 
Decision governing the Seaside Groundwater Basin, the Seaside Basin Watermaster has been 
involved with the PWM Project for many years. It meets the rigorous water quality standards and 
regulations from both the Central Coast Regional Water Quality Control Board and the State of 
California's Division of Drinking Water. We expect the PWMX Project will also meet or exceed all 
human health and safety concerns as it pertains to water quality within the Basin. 


We are pleased to support the PWMX Project which will benefit the Basin by providing an additional 
supplemental source of water to help mitigate over-drafting conditions. 


Sincerely, 


u Bruno
Chair, Seaside Basin Watermaster 


Cc Mike McCullough M1W 









Revised October 5, 2011, May 4, 2022, March 1, 2023 


RULES AND REGULATIONS  
 


OF THE 
 


SEASIDE GROUNDWATER BASIN WATERMASTER 
 


1.0 Introduction 
 
 The Watermaster for the Seaside Basin was created on March 27, 2006 by entry of 
Judgment in California American Water v. City of Seaside, et al. (Case No. M66343, 
California Superior Court, Monterey County).  A copy of the Judgment is appended to 
these Rules and Regulations.  The purpose of the Watermaster is to assist the Court in the 
administration and enforcement of the provisions of the Judgment.  All actions of the 
Watermaster shall be governed by the terms of the Judgment and these Rules and 
Regulations.  In the event of any conflict between the terms of the Judgment and these 
Rules and Regulations, the Judgment, together with any further or supplemental orders or 
directions from the Court, shall control the actions of the Watermaster.  
 
2.0 Definitions 
 
 Words and phrases which are defined in the Judgment shall have the same 
meaning when used in these Rules and Regulations.  Other terms used in these Rules and 
Regulations shall have the meaning ascribed to them herein.    
 
 2.1 Parties    
 
 “Parties” shall mean and refer, individually and collectively, to California 
American Water Company (“CalAm”), the Public Agency Parties and the Landowner 
Group Parties.  “Public Agency Party” shall mean and refer individually to the cities of 
Seaside, Sand City, Del Rey Oaks and Monterey, the County of Monterey, the Monterey 
County Water Resources Agency and the Monterey Peninsula Water Management 
District.  “Landowner Party” shall mean and refer to a Producer in the Coastal Subarea 
and the Laguna Seca Subarea which is not a Public Agency Party or CalAm. 
 
3.0 Watermaster Board 
 
 3.1 Representatives and Voting 
 
 The Watermaster may only act by and through the Watermaster Board.  The 
Watermaster Board shall consist of nine (9) members (“Members”).  Members shall be 
appointed by each of the following Parties or group of Parties in accordance with the 
procedures set forth in section 4 of these Rules and Regulations. A vote by a Member 
shall cast the following number of voting positions on the question presented to the 
Watermaster Board.   
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 Party/Group      Votes 
 
 California American Water    3 votes 
 City of Seaside     2 votes 
 Monterey County Water Resources Agency  2 votes 
 Monterey Peninsula Water Management District 2 votes 
 City of Sand City     1 vote 
 City of Monterey     1 vote 
 City of Del Rey Oaks     1 vote 
 Landowner Parties Group (Coastal Subarea)  1/2 vote 
 Landowner Parties Group (Laguna Seca Subarea) 1/2 vote 
 
  3.1.1 Quorum 
 
  A minimum of six (6) Members shall be required to constitute a quorum 
of the Watermaster Board.  No fewer than seven (7) affirmative votes shall be required 
for any action by the Watermaster.  Any Member may request a weighted roll call vote 
for any question or motion considered by the Watermaster Board, with voting positions 
of each vote called out by the clerk of the board. The request for a weighted roll call 
vote must be made after any question or motion considered by the Watermaster Board 
and prior to the vote being taken, and the ayes and noes, with voting positions of each, 
thereon recorded in the minutes of the meeting. 
 
 3.2 Organization of the Watermaster Board 
 
 At the first meeting of the Watermaster Board each year, the Watermaster Board 
shall elect a Chairperson, and a Vice Chairperson from its Membership.  The 
Watermaster Board shall also select a Secretary, Treasurer and such assistant secretaries 
and assistant treasurer as may be appropriate.  The Secretary, Treasurer, or any assistant 
or administrator appointed by the Watermaster Board need not be a Member. 
 


3.3 Advisory Committees 
 
The Watermaster Board may establish such committees and subcommittees as it 


deems necessary to advise Watermaster Board on specific issues. Meetings of these 
committees will be publicly noticed and members of the public will be able to participate 
in those meetings.  None of these committees will have jurisdiction over the subject 
matter with which it deals.  The committees may only provide recommendations to the 
Board.  It is the Board that has the jurisdiction to take action on those recommendations.  
Persons appointed to such committees or subcommittees need not be a Member. No more 
than five (5) Members or their Alternates shall sit on any individual committee or 
subcommittee.  Each committee member shall be entitled to one (1) vote only. 


 
3.3.1 Technical Advisory Committee 
The purpose of the Technical Advisory Committee is to advise the 


Watermaster Board regarding implementation of the physical solution, and to 
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perform such specific tasks as the Watermaster assigns to the Technical Advisory 
Committee from time to time. 


 
3.3.2 Budget and Finance Committee 
The purpose of the Budget and Finance Committee is to advise the 
Watermaster Board regarding the funding of implementation of the 


physical solution, including operations of the Watermaster. 
 
3.3.3 Public Awareness Committee 
The purpose of the Public Awareness Committee is to advise the 
Watermaster Board regarding the development of a plan for presenting to 


public agencies and citizens the role of Watermaster and the critical depleted 
status of the Seaside Basin. 


 
3.3.4 Committee Meetings 
 
 Meetings of any committee may be called by the Chair or Vice Chair of 


such committee.  At least 72 hours before a regular meeting of a committee or at 
least 24 hours before a special meeting of a committee, the Secretary of the 
Watermaster, or its designee, shall post an agenda containing a brief general 
description of each item of business to be transacted or discussed at the meeting 
and deliver a copy of the agenda to the members of the committee and to Persons 
who have made a written request for copies of the agendas of the committee.  The 
agenda shall otherwise conform with the content, posting and availability of 
requirements for agencies set forth in Rule 3.6.    


 
 3.4 Regular Meetings 
 
 Regular meetings of the Watermaster Board shall be held on the first Wednesday 
of each month.  The meetings will be held at Monterey Regional Water Pollution Control 
Agency, Monterey, California or another location set forth in the monthly meeting 
agenda and will begin at 2:00 p.m., unless a different time is set forth in the agenda.   
 
 3.5 Special Meetings 
 
  3.5.1 Special Meetings Called by Watermaster Board 
 
  A special meeting of the Watermaster Board may be called by the 
Watermaster Board at any regular or special meeting of the Watermaster Board. 
 
  3.5.2 Special Meetings Called by Chair or Members 
 
  A special meeting of the Watermaster Board may be called at any time by 
the Chairperson or Vice Chairperson or by any three (3) Members, by written notice 
delivered personally or mailed to all Parties and Interested Persons, at least twenty-four 
(24) hours on a business day before the time of each such meeting in the case of personal 
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delivery, and five (5) days’ notice prior to such meeting in the case of mail if the special 
meeting is being called under urgent circumstances.  If a special meeting is called by the 
Chairperson, Vice Chairperson or by any three (3) Members, and no urgent circumstance 
exists, then at least ten (10) days’ notice must be provided to all Parties.  The notice shall 
specify the time and place of the special meeting and the business to be transacted or 
discussed.  No other business shall be considered at these meetings by the Watermaster 
Board.  The written notice may be dispensed with as to any Member who at or prior to 
the time the special meeting convenes, files with the Secretary of the Watermaster Board 
a written waiver of notice.  The written notice may also be dispensed with as to any 
Member who is actually present at the meeting at the time it convenes.  The notice shall 
be posted at least seventy-two (72) hours prior to the special meeting in the posting 
locations referred to in section 3.6 of these Rules and Regulations. 
 
 3.6 Meeting Agendas 
 
 At least 72 hours before a regular meeting of the Watermaster Board, or at least 
24 hours before a special meeting of the Watermaster Board, the Secretary of the 
Watermaster, or its designee, shall post an agenda containing a brief general description 
of each item of business to be transacted or discussed at the meeting, including items to 
be discussed in closed session, and deliver a copy of the agenda to the Members and to 
Persons who have made a written request to be added to the Watermaster’s list of 
Interested Persons.  A brief general description of an item generally need not exceed 20 
words. The agenda shall specify the time and location of the regular or special meeting 
and shall be posted at the places which have been designated by the Public Agency 
Parties for the posting of official agendas in their respective jurisdictions.  If requested, 
the agenda shall be made available in appropriate alternative formats to persons with a 
disability, as required by Section 202 of the Americans with Disabilities Act of 1990 (42 
U.S.C. Sec. 12132), and the federal rules and regulations adopted in implementation 
thereof. The agenda shall include information regarding how, to whom, and when a 
request for disability related modification or accommodation, including auxiliary aids or 
services may be made by a person with a disability who requires a modification or 
accommodation in order to participate in the public meeting. 
  
 3.7 Meeting Procedures 
 
  3.7.1 Conduct for Meetings 
 
  Meetings of the Watermaster Board shall be called to order by the 
Chairperson or, in his or her absence, the Vice Chairperson.  Watermaster Board 
meetings shall be conducted in conformity with the procedures established for meetings 
of public agencies pursuant to the California Open Meeting Law (the “Brown Act”), 
California Government Code section 54950 et seq., as it may be amended from time to 
time. 
 
  3.7.2 Minutes 
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  The Secretary shall keep accurate minutes of all meetings of the 
Watermaster Board which reflect all actions taken by the Watermaster.  Copies thereof 
shall be furnished to all Members and Interested Persons.  Copies of minutes shall 
constitute notice of any Watermaster Board action therein reported. 
 
  3.7.3 Closed Session 
 
  The Watermaster Board may convene closed session meetings in 
accordance with Brown Act procedures. 
 
4.0 Members  
 
 4.1 Appointment of Members   
 
 The Public Agency Parties, groups of Landowner Parties identified in section 3.1 
and CalAm have each appointed an initial Member to sit on the Watermaster Board for a 
two (2) year term ending at the first regular meeting of the Watermaster in January of 
2008.  The Public Agency Parties, groups of Landowner Parties and CalAm shall each 
appoint or reappoint one Member in November of every second year, beginning in 
November of 2007, to sit on the Watermaster Board for a two (2) year term.  Except for 
the initial Members, each Member shall assume office at the first regular meeting of the 
Watermaster Board held in January of every second year, beginning in January of 2008.  
The Secretary shall give notice of this requirement to each of the Parties during the 
October preceding each such January.    
 
 4.2 Alternate Members 
 
 In addition to appointing a Member, CalAm and the Public Agency Parties may 
also appoint an alternate Member in the same manner and for the same terms as provided 
for Members in these Rules and Regulations.  Each Member representing a group of 
Landowner Parties may act as an alternate for the Member representing the other group 
of Landowner Parties.  A duly appointed Alternate Member may exercise all of the rights 
of a Member at a meeting of the Watermaster Board where the Member for whom the 
Alternate Member sits, is absent.   
 
 4.3 Appointments 
 
 Appointments of Members and Alternate Members, if any, shall be made in a 
writing signed on behalf of the Party or group of Parties identified in section 3.1 which is 
delivered to the Secretary no later than the close of public comment for the agenda item 
regarding announcement of appointment of new Members at the November meeting.  The 
Watermaster Board shall give notice to the Court of any person appointed as a Member 
or Alternate Member. 
 
 4.4 Vacancies 
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 Should a Member or Alternate Member resign or otherwise be unable to complete 
his or her term on the Watermaster Board, the Party or group of Parties which appointed 
such Member shall appoint a new Member to complete the unexpired term, and deliver 
notice of that appointment to the Secretary.    
 
 4.5 Special Rules for Appointment of Members by Landowner Groups  
 
 Appointment of Members by the Landowner Parties shall take place at each 
November meeting of the Watermaster Board (except for the appointment of initial 
Members) where the appointment of new Members is to be announced.  Each Landowner 
Party will vote for their preferred Member in writing, signed by an agent of the 
Landowner Party and delivered to the Watermaster Board no later than the close of public 
comment for the agenda item regarding election of the Landowner Group Members.  
Voting rights may only be transferred upon permanent sale of 51% or more of the 
Landowner’s respective Production Allocation. Landowner Parties may only vote for the 
representative for their respective subarea (i.e., Coastal Subarea Landowner Group 
Parties vote for the Coastal Subarea Member; and Laguna Seca Landowner Group Parties 
vote for the Laguna Seca Subarea Member).  Should a Member appointed by a 
Landowner Group be unable to complete his or her term on the Watermaster Board, the 
Landowner Group which appointed such Member shall give notice to the Secretary who 
shall schedule an election at the next meeting of the Watermaster Board for the 
replacement of that Member to be held in the same manner as regular appointments of 
Landowner Group Members.  Landowner Group Members are elected by cumulative 
voting, with each member of the Landowner Group entitled to one vote for each acre-foot 
of Production Allocation established in the Judgment.   
 
 4.6 Compensation 
 
 No Member shall be compensated by the Watermaster for their service on the 
Watermaster Board. 
 
5.0 Administration 
 
 5.1 Watermaster Office 
 
 The Watermaster office shall be located at 2600 Garden Road, Suite 228, 
Monterey, CA 93940. The Watermaster Board may change the location of the 
Watermaster office from time to time to a place located in Monterey County.   
 
 5.2 Records 
 
 The minutes of Watermaster Board meetings shall be open to inspection and 
maintained at the Watermaster office.  Copies of minutes and other Watermaster records 
may be obtained for inspection in accordance with the procedures set forth in the 
California Public Records Act.  Copies of records may be obtained upon payment of the 
actual cost of duplication established by the Watermaster. 
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 5.3 Notice Lists 
 
 The Watermaster shall maintain at all times a current list of the Parties to whom 
notices are to be sent and their addresses for purposes of service.  The Watermaster shall 
also maintain a list of interested Persons (“Interested Persons”) that shall include all 
Persons who have made a written request to the Watermaster to be included on the list of 
Interested Persons.  All notices, determinations, requests, demands, objections, reports 
and other papers and processes required to be delivered to Interested Persons under the 
Judgment, these Rules and Regulations or by Order of the Watermaster, shall be 
delivered to all Parties and Interested Persons. 
 
6.0 Budget 
 
 The Watermaster Board will annually adopt a budget for each Fiscal Year stating 
the anticipated annual expenses required for implementation of the Judgment, including 
reasonable reserve funds.  Each annual budget will contain at least three (3) separate 
components: (1) an Administrative Budget; (2) a Monitoring and Planning Budget; and, 
(3) a Replenishment Budget.  Seven (7) affirmative votes shall be required for the 
adoption of any budget or budget assessment by the Watermaster Board.  No Member 
representing a Landowner Party may participate in any vote concerning the approval of 
the Administrative Budget or Mitigation and Monitoring Plan Budget or the amount of 
any assessment levied by the Watermaster Board to fund those budgets. 
 
 6.1 Adoption of Budget and Budget Assessments 
 
  No later than October of 2006, and no later than October of each year 
thereafter, the Watermaster Board shall adopt a tentative budget, including assessments, 
for the ensuing Fiscal Year.   The tentative budget will be mailed by the Secretary to each 
Party no earlier than November 1 and no later than November 15 before the beginning of 
the next Fiscal Year. 
 
  6.1.1 Objections 
 
  Objections to the tentative budget by any Producer must be submitted in 
writing to the Watermaster Board within fifteen (15) days after the date of mailing of the 
tentative budget.  If no timely objections are received, the tentative budget shall become 
the final budget.  If objections are received, the Watermaster Board shall consider the 
objections within ten (10) days thereafter and shall prepare a final budget.  The final 
budget will be thereafter mailed to each Producer together with a statement of the amount 
assessed to each Producer. 
 
  6.1.2 Appeal to Court 
 
  Any Producer may apply to the Court within fifteen (15) days after the 
mailing of the final budget for revision based on specific objections.  Payments of 
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assessments otherwise required shall be made despite the filing of a request for revision 
with the Court.  Upon any revision by the Court, the Watermaster shall either remit to the 
Producers their pro rata portions of any reduction in the budget, or credit their accounts 
with respect to any assessment for the next ensuing Administrative Year as the Court 
shall direct. 
 
 6.2 Payment of Assessments 
 
 All amounts assessed by the Watermaster Board in the final budget shall be paid 
to the Watermaster by the Party assessed no later than January 15th of the Fiscal Year to 
which the assessment relates.  If such payment by any Producer is not timely made, the 
Watermaster shall add a penalty of five percent (5%) thereof to the amount assessed 
against such Producer. 
 
 
  6.2.1 Contributions to Budget 
 
  The Watermaster Board may accept contributions of money, goods or 
services in furtherance of its purposes. 
 
 6.3 Administrative Budget 
 
 The Watermaster Board shall adopt an Administrative Budget for each Fiscal 
Year in an amount sufficient to fund the costs associated with the administration of the 
Watermaster.  The Administrative Budget for the first Fiscal Year shall not exceed ONE 
HUNDRED THOUSAND DOLLARS ($100,000).  The first ONE HUNDRED 
THOUSAND DOLLARS ($100,000) of the Administrative Budget shall be assessed 
against California American Water Company, City of Seaside and City of Sand City in 
the following percentage shares: 
 
 California American Water  83% 
 City of Seaside   14.4% 
 City of Sand City   2.6% 
 
 6.4 Monitoring and Management Program Budget 
 
 The Watermaster Board shall develop a budget called the “Monitoring and 
Management: Operations Fund,” in an amount sufficient to fund the cost of the 
Monitoring and Management Plan referred to in section 7.  The Monitoring and 
Management: Operations Fund Budget for the first Fiscal Year shall not exceed TWO 
HUNDRED THOUSAND DOLLARS ($200,000). The Watermaster Board shall also 
levy a one time assessment of  the “Monitoring and Management: Capital Fund” in an 
amount sufficient to fund the cost of the capital improvements described in the 
Monitoring and Management Program, including but not limited to (1) installation of 
water quality and water level monitoring wells; (2) implementation of piezometric and 
water quality monitoring program; (3) installation of sentinel wells to detect seawater 
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intrusion into on-shore portions of the Basin; (4) exploratory  borehole drilling, 
geophysical surveys and improved estimates of natural and secondary recharge in the 
Basin related to the development of a groundwater model.  The total amount of the initial 
one-time Monitoring and Management: Capital Fund Budget Assessment shall not 
exceed ONE MILLION DOLLARS ($1,000,000).  The total amount of both the 
Monitoring and Management: Operations Budget and the Monitoring and Management: 
Capital Fund Budget Assessments shall be assessed against the Standard Producers in the 
Coastal Subarea in the following shares:   
 
 California American Water  91% 
 City of Seaside   7% 
 Granite Rock     1% 
 D.B.O. Development No. 27  1% 
 
At such time as a Party within the Coastal Subarea chooses to change its Alternative 
Production to a Standard Production Allocation, that Party will be assessed a 
proportionate share of the Monitoring and Management Plan Budget.   
 
 6.5 Replenishment Budget 
 
 As a part of its annual budget process, the Watermaster Board shall declare the 
per-acre-foot cost of the Replenishment Assessments in October of each Water Year.  
The per-acre foot cost of Replenishment Assessments for Production in excess of Natural 
Safe Yield shall be based on the anticipated cost of Artificial Replenishment, including 
the cost to construct, operate, and maintain facilities necessary for replenishment of the 
Basin.  Replenishment Assessments may only be used for Artificial Replenishment.   
 
  6.5.1 Assessment on Production Over Natural Safe-Yield 
 
 At the end of each Water Year the Watermaster shall levy an Over-Production 
Replenishment Assessment for Production by any Party over the Natural Safe-Yield of 
the Seaside Basin.  The Over-Production Replenishment Assessment does not apply to 
Production under an Alternative Production Allocation so long as such Production is 
within the fixed amount established for that Alternate Producer in Table 2 of 
Section III.B.3 of the Judgment.  The Watermaster will determine each Producer’s Over-
Production Replenishment Assessment, if any, by using the following method: 
 
   6.5.1.1   For purposes of determining the Over-Production 
Replenishment Assessment each Standard Producer is entitled to the following 
percentage share of Natural Safe Yield and/or the Operating Yield that is in excess of 
production by those Parties with an Alternative Production Allocation: 
 
   California American Water  91.38 % 
   City of Seaside     6.81% 
   Granite Rock        .64% 
   D.B.O. Development     1.16% 
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   6.5.1.2   These percentages were determined by first multiplying 
the Coastal Subarea Standard Production Allocations by that portion of the Operating 
Yield for the Coastal Subarea which is in excess of the sum of the Alternative Production 
Allocations within the Coastal Subarea.  (The Standard Production Allocations do not 
total 100 percent.  Thus, after the initial calculation, the Standard Production Allocation 
must continue to be applied to the remainder until less than one acre-foot remains.)  
Second, California American’s Laguna Seca Subarea Allocation (no other standard 
producer has a Laguna Seca allocation) must be added to California American’s total 
allocation and each Standard Producer’s percentage share of the Operating Yield must be 
recalculated.   
 
   6.5.1.3   If any Standard Producer produces more than the amount 
of water determined by applying its percentage to the Natural Safe Yield, then 
Watermaster shall assess a Replenishment Assessment for that Standard Producer.  The 
amount of the Replenishment Assessment will be determined by multiplying the 
Replenishment Assessment per-acre-foot cost by the number of acre-feet pumped in 
excess of that Standard Producer’s allocation of the Natural Safe Yield.   
 
   6.5.1.4   At such time as a Party chooses to change its Alternative 
Production to a Standard Production Allocation, the percentage shares shall be 
redetermined.   
 
  6.5.2 Assessment on Production Over Operating Safe Yield 
 
  The Watermaster Board shall levy an additional Replenishment 
Assessment on any Alternative Producer for each acre-foot of water produced over their 
respective Alternative Allocation, and on any Standard Producer for each acre-foot 
produced over their respective percentage share of the Operating Safe Yield.  Should the 
Watermaster be unable to procure replenishment water to offset Production over the 
Operating Safe Yield in the previous Water Year, the Watermaster will prohibit any 
Production over the Operating Safe Yield in the current year or until such time as 
replenishment water is provided. 
 
  6.5.3 Payment of Replenishment Assessment 
 
  At the end of each Water Year, the Watermaster will promptly notify each 
Producer by mail of any Replenishment Assessment owed.  Payment must be made by 
January 15th of the following year.  If such payment by any Producer is not timely made, 
the Watermaster shall add a penalty of five percent (5%) thereof to the amount assessed 
against such Producer. 
 
  6.5.4 California American Credit Toward Replenishment Assessment 
 
  California American’s expenditures for water supply augmentation may 
also provide replenishment water for the Seaside Basin.  Accordingly, on an annual basis, 
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California American will provide the Watermaster Board with an accounting of all 
expenditures it has made for water supply augmentation that it contends has or will result 
in replenishment of the Basin.  The Watermaster Board shall review these expenditures 
and if it concurs, reduce California American’s Replenishment Assessment obligation, 
for that year, by an amount equal to the amount claimed by California American.  To the 
extent that the Watermaster Board rejects any of the claimed amounts, it shall provide 
California American with an explanation for the rejection and allow California American 
an opportunity to meet and confer on the disputed amount.  In the event that the 
Watermaster Board and California American cannot agree, the matter may be referred to 
the Court through a request filed by California American. 
 
7.0 Monitoring and Management Program 
 
 Within sixty (60) days of entry of Judgment, the Watermaster Board shall approve 
the Seaside Groundwater Basin Monitoring and Management Program.  The Monitoring 
and Management Program shall conform to the criteria set forth in Exhibit A to the 
Judgment, and shall include but not be limited to a seawater intrusion contingency plan, 
criteria for the annual collection and analysis of groundwater production and quality data, 
land use data, and the development of criteria for modification of the Operating Safe 
Yield.  The Monitoring and Management Program shall also include criteria to determine 
the Total Useable Storage Space in the Basin.  The Watermaster Board may amend the 
Monitoring and Management Program from time to time.   
 
8.0 Operating Yield and Material Injury 
 
 Pursuant to the Judgment, the Watermaster must continually monitor for Material 
Injury to the Seaside Basin.  If the Watermaster Board determines that groundwater 
extractions at the Operating Yield are resulting in Material Injury, the Watermaster Board 
will immediately present the Court with a report detailing the circumstances constituting 
such Material Injury and, if Watermaster deems appropriate, a recommendation for a 
reduction in the Operating Yield to respond to the perceived material Injury.  In the event 
that the Court concurs in the Watermaster’s conclusion of Material Injury, the 
Watermaster Board shall determine a lower Operating Yield in accordance with the 
Principles and Procedures attached as Exhibit A to the Judgment, and through the 
application of criteria that it shall develop for this purpose. 
 
9.0 Procedures for Assignment and Transfer of Production Allocations 
 
 Parties proposing to assign or transfer any portion of their Production Allocation 
must submit a written notice to the Watermaster forty-five (45) days prior to the effective 
date of the proposed assignment or transfer.  The notice shall include all details of the 
assignment/transfer (other than details related to consideration for such assignment or 
transfer), including thorough descriptions of: (1) the Production Allocation being 
assigned/transferred; (2) the assignor/assignee or transferor/transferee; (3) the duration of 
assignment/transfer; and (4) the quantity of Production Allocation being 
assigned/transferred.  The Secretary shall transmit a copy of the notice to each of the 
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Members.  Within twenty-one (21) days of the mailing of the notice from the Secretary, 
any Member may file an objection to the proposed assignment/transfer with the 
Secretary.  If no objection is received within that time, the proposed assignment/transfer 
shall become effective in accordance with its terms.  If an objection is received within 
that time, the Secretary shall cause the matter to be placed on the agenda for the next 
available meeting of the Watermaster Board.  At the meeting, the Member who filed the 
objection will carry the burden of proving to the Watermaster Board, by a preponderance 
of the evidence, that the production contemplated by the assignment/transfer will 
significantly increase the risk of Material Injury to the Basin above the risk posed by 
production absent the assignment/transfer.   At the conclusion of the hearing, the 
Watermaster Board shall make its determination regarding any increased risk of Material 
Injury.  If the Watermaster Board determines that the proposed assignment/transfer will 
not significantly increase risk of Material Injury, the proposed the assignment/transfer 
shall thereupon become effective.  If the Watermaster Board determines, based on its 
detailed written findings, that the proposed assignment/transfer will result in significant 
increase of risk of Material Injury, the Watermaster may impose such conditions on the 
proposed assignment/transfer as it deems necessary to reduce such risk.    
 
10.0 Storage 
 
 Prior to the beginning of the next Administrative Year, the Watermaster Board 
shall declare the next year’s Total Useable Storage Space for the Seaside Basin.  The 
Watermaster Board may periodically amend the quantity of Total Useable Storage Space 
throughout the year based upon criteria set forth in the Seaside Groundwater Basin 
Monitoring and Management Plan.  Parties seeking to store water in the Seaside Basin 
shall follow the procedures set forth in the Judgment. 
 
11.0 Reporting by Parties 
 
 Pursuant to the terms of the Judgment, all Parties are required to install, at their 
own cost, devices to measure the quantity of water they extract from the Seaside Basin.  
All Parties shall report their extraction quantities, and the corresponding beginning and 
ending water meter readings that were used to calculate these quantities, to Watermaster 
for the preceding calendar quarter, in writing, on January 15, April 15 and July 15 and 
October 15 of each Water Year.  The water measuring devices must meet the following 
standards, which are also requirements of the Monterey Peninsula Water Management 
District: 
 
 11.1 A minimum of eight diameters of straight pipe upstream and downstream 
of the centerline of the meter (i.e., no bends or valves) must be provided to limit 
turbulence at the meter.  Exceptions can be made if it can be demonstrated that the meter 
is installed according to the manufacturer’s recommendations for straight unobstructed 
flow lengths upstream and downstream of the meter. 
 
 11.2 The meter installation must be configured to provide a full flow of water 
in the pipe at the meter under all flow conditions. 
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 11.3 The meter must be situated such that all water produced from the well is 
measured. 
 
 11.4 Following installation, the meter must be maintained to an accuracy of 
plus or minus five percent (±5%) of true flow. 
 
 11.5 The meter must be equipped with a totalizer that is susceptible to 
correction only by changing mechanical gear equipment. 
 
 11.6 The water meter should be installed in accordance with good design 
practices and sufficient space should be provided to allow access for inspections and 
testing as may, from time to time, be deemed necessary. 
 
 11.7 The specified flow range of the meter should be consistent with the range 
of flows provided from the well. 
 
 11.8 If solid material (e.g., silt, sand, rust particles, etc.) is present in the 
discharge from the well, a strainer or filter should be installed in the pipe upstream of the 
meter to avoid fouling of the meter. 
 
 11.9 The well discharge piping, valves, connections, and meter should be water 
tight.  “Wet dial face” meters should be avoided.  These meters tend to become 
unreadable over time, requiring maintenance that could be avoided with the installation 
of a meter that precludes entry of discharge water into the dial compartment (i.e., a “dry 
dial face”). 
 
 11.10 The meter and discharge line should be protected from freezing, where 
possible, by installing the meter underground, below the frost line, wrapped in insulation, 
or otherwise enclosing the meter in an insulated box. 
 
 11.11 Appropriate fittings should be used to allow easy installation and 
maintenance of the meter. 
 
 11.12 The water meter should be installed by a qualified, experienced 
professional. 
 
 11.13 Manufacturers of water meters that are satisfactory to the Watermaster 
include, but are not limited to: 
 
 • McCrometer Water Meters 
 • Invensys Meters, Inc. 
 • Sparling Instruments, Inc. 
 • Badger Meter 
 • Water Specialties Corporation 
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12.0 Notice 
 
 All notices, determinations, requests, and reports required to be delivered to 
interested persons shall be delivered to all Parties and all persons on Watermaster’s list of 
Interested Persons.  Delivery or service of any notice of document required to be served 
upon or delivered shall be deemed made by deposit in the mail, first class postage 
prepaid, addressed as shown on the Watermaster’s list of Parties or Interested Persons, or 
by alternative means of delivery (such as email or facsimile) agreed to in advance by a 
Party or Interested Party.  Any Party or Interested Person desiring to be relieved of 
receiving deliveries from Watermaster may file, in writing, a waiver. 
 
13.0 Watermaster Annual Report 
 
 The Watermaster will prepare and file with the Court, and mail to each of the 
Parties on or before December 15th of each Water Year, an annual report for the 
preceding Administrative Year.  The Watermaster’s annual report shall address the 
following matters, in addition to other matters deemed appropriate by the Watermaster or 
requested by the Court: (1) groundwater extractions; (2) groundwater storage; (3) amount 
of artificial replenishment, if any, performed by the Watermaster; (4) leases or sales of 
Production Allocations; (5) use of imported, reclaimed, or desalinated water as a source 
of water for storage or as a water supply for lands overlying the Seaside Basin; (6) 
violations of the Judgment or the Rules and Regulations of the Watermaster, and any 
corrective action taken; (7) Watermaster administration costs; (8) the fixed per acre fee 
for replenishment assessments, and the amount of replenishment assessments levied and 
paid; (9) all components of the Watermaster budget; and, (10) recommendations.   
 
14.0 Compliance with Judgment and Rules and Regulations 
 
 The Watermaster Board will promptly review the written request for compliance 
with all terms of the Judgment and these Rules and Regulations, and the Watermaster 
Board will promptly place the matter on a regular meeting agenda for consideration and 
action by the Watermaster Board. 
 
15.0 Computation of Time 
 
 The time in which any act provided by the Judgment or these Rules and 
Regulations shall be computed by excluding the first day and including the last, unless 
the last is a holiday.  Holidays are every Sunday and any other days that are specified or 
provided as holidays in Government Code sec. 6700. 
 
16.0 Review of Watermaster Decisions 
 
 Any action, decision, rule or procedure of the Watermaster may be subject to 
review by the Court on motion filed by any Party in accordance with the following 
procedure. 
 







 
 15 


 16.1 Effective Date of Watermaster Action 
 
  Any order, decision or action of the Watermaster on a noticed specific 
agenda item shall be deemed to have occurred on the date of the order, decision or action. 
 
 16.2 Replenishment Assessment Review 
 
  Objections to a Replenishment Assessment by any Producer must be 
submitted in writing to the Watermaster Board within fifteen (15) days after the date of 
mailing of the Assessment. The Watermaster Board will place the matter on the next 
regular meeting agenda for the Producer to present their reasons that the Assessment is 
not appropriate. If the Watermaster determines that the Assessment is appropriate, the 
Watermaster’s determination will be final. If the Producer is not in agreement with this 
final determination, the Court can then be petitioned. 
 
  If the Watermaster determines that there were extenuating circumstances 
and the Assessment is not appropriate, then the Watermaster makes a determination that 
is final.  If the Producer is not in agreement with this final determination, the Court can 
then be petitioned. 
 
  If the Court accepts the petition, the Court will make its own 
determination, “De Novo.”  That is, the Court will consider the issue independently from 
the Watermaster.   
 
 
 16.3 Notice of Motion 
 
  Any Party, by a regularly noticed motion, may petition the Court for 
review of the Watermaster’s action or decision.  The motion shall be deemed filed when a 
copy, conformed as filed with the Court, has been delivered to the Watermaster with the 
service fee established by the Watermaster.  The fee shall be sufficient to cover the cost 
of photocopying and mailing the motion to each Party.  The Watermaster shall prepare 
copies and mail a copy to each Party on the Watermaster’s list of Parties. 
 
 16.4 Time for Motion 
 
  A motion to review any Watermaster action or decision shall be filed 
within thirty (30) days after such Watermaster action or decision, except that motions to 
review Budget Assessments and Replenishment Assessments shall be filed within fifteen 
(15) days of mailing a notice of assessment. 
 






AMENDED DECISION EXCERPTS

In Reference to Augmentation or Replenishment

II.C.1. 

… The physical solution set forth by this Decision is intended to ultimately reduce the drawdown of the aquifer to the level of the Natural Safe Yield; to maximize the potential beneficial use of the Basin; and to provide a means to augment the water supply for the Monterey Peninsula.

III.M. 
Additional Provisions of Physical Solution.

In order to provide flexibility to the injunctive provisions set forth in Section III.D of this Decision, and to assist in a Physical Solution to meet Water requirements in the Basin, the determination of rights and responsibilities, and the injunctive provisions so set forth are subject to the following provisions:

1.
 California American Obligation to Augment Water Supply 

a. Long-Term Supplemental Water Supplies. California American shall undertake all reasonable best efforts to promptly and diligently pursue, and if necessary collaborate with other entities, to obtain and develop sufficient long-term supplemental Water supplies to augment the Water supply available for its service territory within Monterey County.

b. Interim Supplemental Water Supplies. During the interim period, until long-term supplemental Water supplies are available, California American shall undertake all reasonable best efforts to ensure that it has sufficient Water supplies to meet all present Water supply needs, including the Water credits allocated to the various political subdivisions pursuant to the MPWMD's Water Allocation Program, in such quantities as set forth in Exhibit D, and the Water credits issued to various properties pursuant to the MPWMD's Water Allocation Program.

c. Regulatory Authorization. California American's duties under

Sections III.M.1.a and III.M.1.b above will be measured and construed in the context that there are various regulatory approvals that must be obtained for California American to successfully implement the measures reasonably contemplated to secure supplemental Water.

For example, it is acknowledged and understood that California American's ability to complete a supplemental Water supply project will require approvals and authorizations from the State Water Resources Control Board ("SWRCB") and the California Public Utilities.


d. Credit Toward Replenishment Assessment. California American's expenditures for water supply augmentation may also provide replenishment water for the Basin. Accordingly, on an annual basis, California American will provide the Watermaster with an accounting of all expenditures it has made for water supply augmentation that it contends has or will result in replenishment of the Basin. The Watermaster shall review these expenditures and if it concurs reduce California American's Replenishment Assessment obligation, for that year, by an amount equal to the amount claimed by California American. To the extent that the Watermaster rejects any of the claimed amounts, it shall provide California American with an explanation for the rejection and allow California American an opportunity to meet and confer on the disputed amount. In the event that the Watermaster and California American cannot agree, the matter may be referred to the Court through a request filed by California American.

III.Q.
Of concern to the District is the fact that the Watermaster will be empowered to augment the underground water supply. While Water Code Section 118-343 gives the District the power to levy a Groundwater charge for the purpose of augmenting underground water supplies, in fact from the time of its creation in 1977 to the present the District has established no such charge, and has not augmented the underground water supply of the Basin. The fact that the Watermaster is authorized in the contemplated judgment to assess charges for replenishment of the Basin does not prevent the District in the future from undertaking such augmentation, if it determines it is appropriate to do so.

Further references to replenishment assessments called out from Court documents pertaining to Watermaster:


Document
Page #
Item


Amended Decision 
9
II. C. 2. Storage Rights. The Court finds that the public interest is served by augmenting the total yield of the Seaside Basin through artificial groundwater recharge, storage, and recovery.



11
III. A. 2. (Line 7) “Artificial Replenishment” means the act of the Watermaster, directly or indirectly, engaging in or contracting for Non-Native Water to be added to the Groundwater supply of the Seaside Basin through Spreading or Direct Injection to offset the cumulative                                                                                                                            Basin in any particular Water Year pursuant to Section III.L.3.j.iii. It shall also include programs in which Producers agree to refrain, in whole or in part, from exercising their right to produce their full Production Allocation where the intent is to cause the replenishment of the Seaside Basin through forbearance in lieu of the injection or spreading of Non-Native Water.



12
III. A. 8. (Line 4) “Direct Injection” means a method of Groundwater recharge whereby Water is pumped into the Basin through wells or other artificial channels.



13
III. A. 17. (Line 6) “Natural Safe Yield” or “Perennial Natural Safe Yield” means the quantity of Groundwater existing in the Seaside Basin that occurs solely as a result of Natural Replenishment. The Natural Safe Yield of the Seaside Basin as a whole, assuming no action is taken to capture subsurface flow exiting the northern boundary of the Basin, is from 2,581 to 2,913 acre feet per year. The Natural Safe Yield for the Coastal Subareas is from 1,973 to 2,305 acre feet per year. The Natural Safe Yield for the Laguna Seca Subarea is 608 acre feet per year.



13
III. A. 18. (Line 12) “Non-Native Water” means all Water that would not otherwise add to the Groundwater supply through natural means or from return flows from surface applications other than intentional Spreading.



14
III. A. 21. (Line 1) “Over-Production” …that quantity of Production which exceeds an initially assumed Natural Safe Yield of 3,000 afy…


15
III. A. 28. (Line 1) “Replenishment Assessment” means an assessment levied by the Watermaster per each acre-foot of Over-Production against each party Over Producing Groundwater in the previous Water Year. The amount of the assessment shall be sufficient to cover the cost of Artificial Replenishment in an amount necessary to off-set that Producers Over-Production, and based upon the estimated cost of providing Non-Native water to replenish the Basin, as determined by Watermaster.



15
III. A. 31. (Line 12) “Spreading” means a method of introducing Non-Native Water into the Seaside Basin whereby Water is placed in permeable impoundments and allowed to percolate into the Seaside Basin.



20
III. B. 3. d. (Line 11) In the event a Party electing the Alternative Production Allocation is required to utilize reclaimed Water for irrigation purposes, pursuant to the terms of sections 13550 and 13551 of the California Water Code, that Party shall have the first opportunity to obtain and substitute reclaimed Water for its irrigation demands. Should that Party not pursue such substitution with due diligence, any other Party may provide reclaimed Water for the irrigation purpose pursuant to the terms of sections 13550 and 13551 of the California Water Code. Under either circumstance, the Party providing the reclaimed Water for substitution shall obtain a credit to Produce an amount of Groundwater equal to the amount of substituted reclaimed Water in that particular Water Year, provided that such credit shall be reduced proportionately to all reductions in the Operating Yield in accordance with Section III.L.3.j.ii. The Alternative Production Allocation of the Party utilizing the reclaimed Water shall be debited in an amount equal to the reclaimed Water being substituted. 



28
III. H. 6. (Line 7) Injection and/or Spreading: Each Producer operating under the Standard Production Allocation, and the Watermaster, and certain public agencies, shall have the right to Store Water by Direct Injection, Spreading, or other artificial means so long as such Storage does not cause Material Injury to any other Party.



32
III. L. 3. j. iii. (Line 23) Artificial Replenishment and Replenishment Assessments. Each Water Year, the Watermaster will determine a Replenishment Assessment for Artificial Replenishment of the Seaside Basin necessary to offset the cumulative Basin Over-Production (as defined in Section III.A.21.), and levy a Replenishment Assessment. 



33
(Line 1) Funds so generated may be accumulated for multiple Water Years, if necessary, and shall be utilized solely for replenishment of the Basin Groundwater supply with Non-Native water.



33
(Line 13) Funds generated by the Operating Yield Over-Production Assessment shall be utilized by the Watermaster to engage in or contract for Replenishment of the Operating Yield Over-Production occurring in the Preceding water Year as expeditiously as possible.



34
(Line 1) All proceeds of Replenishment Assessments shall be used to procure Non-Native water, including, if appropriate, substitute reclaimed water. 


Post-Judgment Petition. 8
IV. D. (Line 17) Initial Budgeted Over-Production Replenishment Assessment per Acre-Foot Watermaster approved an Over-Production Replenishment Assessment of $1,132 per acre-foot, which was a figure recommended by the Watermaster Technical Committee. The amount of the Over-Production Replenishment Assessment was determined in a two-step process. First, the Technical Committee researched and compiled a list of water sources that could realistically provide replenishment water within the three-year period when the initial Operating Yield and assumed Natural Safe Yield are in effect. (The use of a three-year planning period was chosen because it coincides with the period established within the Decision for maintaining the initial Operating Yield and, therefore, allowed the Technical Committee to accurately estimate the needed quantity of replenishment water, and because three years seemed an appropriate time frame beyond which the costs and availability of water supplies becomes increasingly speculative.) The Technical Committee relied on its members, many of whom are directly involved in water supply planning for the region, to identify and describe the sources of supply available for purchase by Watermaster within the three-year period. The list, a copy of which 



9
is attached as Exhibit “E”, includes estimated costs for each source of water and describes the assumptions underlying the costs, quantities and availability of each water source. If Over-Production exceeds the quantity of available replenishment sources Watermaster will retain the Replenishment Assessments until such time as sources are available for purchase and use, consistent with the provision in the Decision that acknowledges the accumulation of Replenishment funds for multiple years if necessary.




Using the estimated available supplies and associated costs, the Technical Committee then created a weighted cost of $1,132 for each acre-foot associated with each project. Then, the percentage was applied to the estimated cost per acre foot of that project. As shown on Exhibit “E”, the Replenishment Assessment is the sum of the percentage-adjusted costs for an acre-foot of water from each identified project.




The Watermaster Technical Committee will refine the methodology used to calculate the Over-production Replenishment Assessment in 2007 by updating the projected water supply projects available to provide Replenishment water and the associated costs. [The Technical Committee has updated the methodology and the revised estimated costs; the update is attached to this narrative.]


SBMMP
19
III. A. 3. c. Development of recommendations regarding implementation of strategies to import supplemental water supplies to the basin, including:


· Substitution of alternative supplies for Basin groundwater (including in-lieu recharge).


· Direct aquifer replenishment of pumping in exceedence of Natural Safe Yield.


Potential water sources for the above strategies include reclaimed water for irrigation of large turf areas and/or direct recharge, surplus Carmel River Water for aquifer replenishment during the winter months, and local desalination projects such as that proposed by Sand City and regional desalination projects such as that proposed by California American Water. Supplemental supplies will be evaluated with regard to cost and environmental constraints to implementation. Plan recommendations will include concrete steps for project implementation over specific time periods, including near-term and long-term actions.


Rules and Regulations
9
6.5 Replenishment Budget As Part of its annual budget process, the Watermaster Board shall declare the per-acre-foot cost of the Replenishment Assessments in October of each Water Year. The per-acre foot cost of Replenishment Assessments for Production in excess of Natural Safe Yield shall be based on the anticipated cost of Artificial Replenishment, including the cost to construct, operate, and maintain facilities necessary for replenishment of the Basin Replenishment Assessments may only be used for Artificial Replenishment.




6.5.4 California American Credit Toward Replenishment Assessment California American’s expenditures for water supply augmentation may also provide replenishment water for the Seaside Basin. Accordingly, on an annual basis, California American will provide the Watermaster Board with an accounting of all expenditures it has made for water supply augmentation that it contends has or will result in replenishment of the Basin.
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January 14, 2011 
 
Dewey Evans, Chief Executive Officer 
Seaside Groundwater Basin Watermaster 
2600 Garden Road, Suite 228 
Monterey, CA  93940 
 
SUBJECT:  Request for Replenishment Assessment Credit  
 
Dear Mr. Evans: 
 
California American Water hereby submits its formal request for a Replenishment Credit in the 
amount of $5,095,213. We are requesting this credit be applied to the Seaside Basin 
Watermaster Year 2010 Overproduction Replenishment Assessment against California 
American Water that was transmitted by your December 14, 2010 invoice to Craig Anthony.  
 
The basis for this Replenishment Credit request is California American Water’s actual 
expenditures incurred in calendar year 2008 for pursuing the Coastal Water Project. The 
$5,095,213 expenditure amount was approved by the California Public Utilities Commission 
(“CPUC”) in its Decision 10-08-008, dated August 12, 2010 (copy attached). Also attached is a 
spreadsheet that breaks down this CPUC-approved expenditure amount by category. Detailed 
documentation of vendor invoices, labor costs, and other expenses corresponding to and 
supporting this $5,095,213 approved expenditure amount is available, if desired.   
 
As you will likely recall, in January of 2009 the Seaside Basin Watermaster and California 
American Water executed a Memorandum of Understanding regarding Replenishment Credits 
(“MOU”). In accordance with the MOU, California American Water is submitting this request 
within 40 days of our receipt of the Watermaster’s notice of the amount of the Replenishment 
Assessment. Additionally, the MOU provides that the Watermaster “shall grant” California 
American Water’s request for a Replenishment Credit for years in which Artificial Replenishment 
Water is not available for purchase. Thus, we are requesting that you place California American 
Water’s request on the agenda for approval at the next Watermaster meeting. 
 
Sincerely, 
 
 
 
John Kilpatrick 
Project Delivery Manager 
 
Enclosures (2) 
                                   
cc: Craig Anthony  
 Eric Sabolsice 
 Lori Girard 







Summary of Costs Charged to CWP in 2008


CALIFORNIA AMERICAN WATER COMPANY
COASTAL WATER PROJECT
EXHIBIT ON 2008 EXPENSES


Line
No. Item Vendor 2008


Engineering & Environmental
1 Consulting, Engineering and PEA/EIR Technical Support RBF Consulting 939,241.98
2 Design Engineering, Conveyance Facilities Parsons Water & Infastructure, Inc. 33,222.45
3 Design Engineering, ASR Facilities ASR Systems, LLC 33,248.68
4 Environmental Impact Report California Public Utilities Commission 819,119.71
5 Desalination Study RMC Water & Environmental 1,065,382.27
6 Geohyrdrologic Study Geoscience 185,012.00
7 Subtotal Engineering 3,075,227.09
8 Excluded from recovery 0.00
9 Final Subtotal 3,075,227.09


Pilot Plant, Construction
10 Pilot Plant, Laboratory Williams Scotsman Inc. 15,414.06
11 Pilot Plant, Electric Utility Pacific Gas & Electric Co 24,800.15
12 Pilot Plant Equipment American Water Pridesa LLC 397,911.55
13 Consulting, Pilot Plant American Water Pridesa LLC 351,476.81
14 Pilot Plant Construction, Civil and Mechanical Granite Construction Co 164,533.51
15 Pilot Plant Construction, Electrical Darrel Varni Electrical Inc / LS & G Electrical 29,467.98
16 Pilot Plant Consultant Support MWH Americas, Inc 126,792.32
17 Pilot Plant, Equipment, Materials and Supplies Various 255,546.73
18 Subtotal Construction & PP Startup 1,365,943.11
19 Excluded from recovery 0.00
20 Final Subtotal 1,365,943.11


Legal
21 Legal, Environmental Allen Matkins Leck Gamble & Mallory LLP 4,867.00
22 Legal, CPUC Matters Steefel, Levitt & Weiss / Manatt, Phelps & Phillips LL 151,729.90
23 Subtotal Legal 156,596.90
24 Excluded from recovery -6,430.94
25 Final Subtotal 150,165.96


CAW Labor, Overhead and Miscellaneous Expense
26 Company Labor & Overhead 323,869.61
27 Employee Pcard Expenses 84,592.22
28 Utility Plant Overhead 21,716.95
29 AWWSC Charges 12,175.13
30 Subtotal Labor, Expense, Miscellaneous 442,353.91
31 Excluded from recovery 0.00
32 Final Subtotal 442,353.91


Miscellaneous Charges
33 Waste Water Discharge Fee State Water Resources Control Board 1,452.00
34 Company Tax 2008 Sabrix Tax Account 1,236.29
35 Subtotal Miscellaneous Charges 2,688.29
36 Excluded from recovery 0.00
37 Final Subtotal 2,688.29


38 GRAND TOTAL BEFORE EXCLUSION 5,042,809.30
39 GRAND TOTAL EXCLUDED (see Box A below for additional details) 0.00


GRAND TOTAL INTEREST 52,402.87
40 GRAND TOTAL REQUESTED 5,095,212.17


Please note that the Final Subtotals reflected above do not include the specific costs from vendors that California American Water
 removed from its recovery request. A summary of these vendors and associated costs are reflected below:


Note: Dollars shown above for each year reflect amounts paid to vendor during the year. Work associated with the dollar amounts may have
               been performed at an earlier date (ie. a January 2008 invoice, paid in 2008, may be for work done in 2007).


Box A


41
42


43 Subtotal Exclusions Subtotal 0.00


1 Exhibit A
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February 8, 2019 
 
Laura Paxton, Administrative Officer 
Seaside Groundwater Basin Watermaster  
PO Box 51502 
Pacific Grove, CA 93950 
 
SUBJECT:  Request for Replenishment Assessment Credit  
 
Dear Ms. Paxton: 
 
California American Water hereby submits its formal request for a Replenishment Credit in the amount of 
$49,382,196. We are requesting this credit be applied to the Seaside Basin Watermaster Water Year 
2018 Overproduction Replenishment Assessment against California American Water that was transmitted 
by your December 17, 2018 invoice.  
 
This amount was incurred by California American Water during the period from October 2016 through 
January 2019 for the Monterey Pipeline and Pump Station. This project was approved by the California 
Public Utilities Commission (“CPUC”) in Decision D.16-09-021 dated September 15, 20161. Attached is a 
spreadsheet that breaks down the actual expenditures by category. Please note this amount does not 
include expenditures incurred by California American Water for the desalination plant and other related 
infrastructure that is also part of the overall Monterey Peninsula Water Supply Project (“Project”)2.  
 
As you will likely recall, in January of 2009 the Seaside Basin Watermaster and California American 
Water executed a Memorandum of Understanding regarding Replenishment Credits (“MOU”). In 
accordance with the MOU, California American Water is submitting this request following receipt of the 
Watermaster’s notice of the amount of the Replenishment Assessment. Additionally, the MOU provides 
that the Watermaster “shall grant” California American Water’s request for a Replenishment Credit for 
years in which Artificial Replenishment Water is not available for purchase. Thus, we are requesting that 
you place California American Water’s request on the agenda for approval at the next Watermaster 
meeting. 
 
Sincerely, 


 
Christopher Cook 
Director of Operations 
 
Attachment                                   
cc: Ian Crooks 
 Lori Girard 


                                                 
1 CPUC Decision D.16‐09‐021, September 15, 2016, Decision on California‐American Water Company’s Application 
for Approval of the Monterey Peninsula Water Supply Project Specifically in Regards to Phase 2, available at:  
 http://docs.cpuc.ca.gov/SearchRes.aspx?DocFormat=ALL&DocID=167189425, or upon request.  
2 The overall Project was approved in CPUC Decision D.18‐09‐017, September 13, 2018, Decision Approving a 
Modified Monterey Peninsula Water Supply Project, Adopting Settlement Agreement, Issuing Certificate of Public 
Convenience and Necessity and Certifying Combined Environmental Report, available at:  
http://docs.cpuc.ca.gov/SearchRes.aspx?DocFormat=ALL&DocID=229424336, or upon request. 







Item Actual To‐Date


Construction


Construction 47,156,476$          


Inspections 485,880$                


Miscellaneous Exps 2,000$                     


Internal


Labor, Expenses, and Overhead 1,737,840$             


Total 49,382,196$          


CPUC Total Authorized Amount 50,331,541$          


Monterey Pipeline and Pump Station
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MEMORANDUM OF UNDERSTANDING BETWEEN THE SEASIDE BASIN 
WATERMASTER AND THE CITY OF SEASIDE EXTENDING  
THE GOLF COURSE IN LIEU REPLENISHMENT PROGRAM 


 
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 first day of January, 2013 (“Effective Date”) with respect to the 
following: 


R E C I T A L S  


A. On April 7, 2010, the City entered into a Memorandum of Understanding 
(“Original MOU”) with the Watermaster pertaining to an in lieu replenishment program 
(“Program”) involving the City-owned Blackhorse and Bayonet Golf Courses (“Golf Courses”).   


B. The Program operates in conformance with 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), which governs groundwater production within the Seaside 
Groundwater Basin (“Basin”). 


C. The City is a party to the above-referenced lawsuit and receives groundwater 
production allocation pursuant to the Decision as follows: (1) 540 acre-feet of Alternative 
Production Allocation1 in relation to the Golf Courses; and (2) Standard Production Allocation in 
relation to the City Municipal Water System.2 


D. The Decision provides that any party that exceeds its allocation of Natural Safe 
Yield shall incur a Replenishment Assessment for each acre-foot of Over-Production during each 
Water Year. The Replenishment Assessment is assessed in accord with Section 6.5 of the 
Watermaster’s Rules and Regulations. The Watermaster is obligated to use funds received from the 
Replenishment Assessments to obtain supplemental water to replenish the Basin. 


E. The City annually incurs liability for Replenishment Assessments (“RA Liability”) 
imposed upon a portion of the groundwater that it produces from the Basin to supply the demands 
of the City’s Municipal Water System.   


F. Pursuant to the Program, the City causes the Golf Courses to be irrigated with 
supplemental water to which it is entitled from the Marina Coast Water District (“MCWD 
Entitlement”) in lieu of producing the City’s Alternative Production Allocation associated with the 
Golf Courses, and in so doing provides a viable means for the Watermaster to obtain some of the 
replenishment water that it is obligated to procure pursuant to the Decision. Watermaster, in turn, 
provides a credit against the City’s RA Liability (“RA Credit”) for the MCWD Entitlement that is 
applied annually to irrigate the Golf Courses. The Program has operated successfully since its 
initiation. 
                                                 
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. 
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G. The City presently possesses 1,389.7 acre-feet of its original MCWD Entitlement 
of 2,500 acre-feet. 


H. Under the Program, the City has offset all of its previously accrued RA Liability 
and is projected to have a “surplus” of RA Credit in Water Year 2013 and beyond for so long as 
the City possesses remaining MCWD Entitlement from which to irrigate the Golf Courses. 


I. By its terms, the Original MOU terminates three (3) months following the end of 
the Water Year in which the Chief Executive Officer of Watermaster anticipates that the City shall 
have accrued sufficient RA Credit to offset all of its then-accrued RA Liability. Watermaster 
projects that these criteria for termination shall be met following the end of the 2012 Water Year.  


J. The Parties desire to continue the Program to use the City’s remaining MCWD 
Entitlement for in lieu replenishment of the Basin and for the city to accrue a further RA Credit.  
Accrued RA Credit shall only be used to offset accrued RA Liability.   


K. Under projected irrigation demands, the Parties anticipate that remaining MCWD 
Entitlement shall provide sufficient irrigation water to satisfy the irrigation demands of the Golf 
Courses through the 2018 Water Year. 


L. The Parties desire to enter into this MOU to memorialize the terms upon which the 
Program shall continue. 


AGREEMENT 
 
 The Parties agree as follows: 
 


1. Program Continuance.  The Program shall continue without interruption pursuant 
to the terms of this MOU. The City shall apply all of its remaining MCWD entitlement for use 
within the Program and shall not use, lease, sell, or transfer its MCWD Entitlement for any other 
purpose. 


2. Term.  This MOU shall commence upon the Effective Date and continue until all 
of the City’s remaining MCWD Entitlement has been used within the Program, and all of the 
City’s RA Credit has been used the City or by another party should the City transfer its RA Credit. 


3. Accounting of Replenishment Assessment Credit 


3.1 Annual Accounting of In Lieu Replenishment.  During the term of this 
MOU, the City shall report to the Watermaster the amount of MCWD Entitlement delivered to 
irrigate the Golf Courses 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 deliveries of MCWD Entitlement to the Golf 
Courses 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. When and if requested by the Watermaster, the City shall 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 indicate a metering inaccuracy. If the 
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Watermaster disputes the reported quantity of MCWD Entitlement delivered for use on the Golf 
Courses, 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 RA Credit.  At the end of each Water Year, the Watermaster 
shall grant an RA Credit to the City, which shall equal the amount of all MCWD Entitlement used 
to irrigate the Golf Courses 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.  


3.3 City Use and/or Transfer of RA Credit.  The RA Credit shall first be used to 
offset all RA Liability owed by the City for the preceding Water Year.  All RA Credit earned by 
the City that is not required to offset the City’s RA Liability shall carryover and build as a bank of 
accrued RA Credit. The City’s accrued RA Credit may be used by the City to offset future RA 
Liability incurred by the City, or upon thirty (30) days advanced written notice to Watermaster, 
may be transferred to any other party possessing Standard Production Allocation under the 
Decision to be used to offset liability for replenishment assessments accrued by that party. In the 
event the RA Credit is transferred to another party, Watermaster shall afford that party a credit 
against its replenishment assessment in the same manner and amount as had the RA Credit been 
used to offset the City’s RA Liability.  Accrued RA Credit shall only be used to offset accrued RA 
Liability.  


3.4 Watermaster Accounting of RA Credit.  Watermaster shall maintain a 
detailed accounting of the quantity of RA Credit accrued by the City and the amount used by City. 
Deductions against the RA Credit shall be made when RA Credit is applied to offset the City’s 
Replenishment Liability or when the City transfers RA Credit to another party. Watermaster shall 
report its accounting to the City annually and also upon written request by the City for a present 
accounting. If the City disputes the reported quantity of RA Credit, it shall inform the 
Watermaster of the basis of its objection within one (1) month of receipt of the Watermaster’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. 


4. Miscellaneous Terms.  This MOU 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 Court possessing jurisdiction over the Decision. If any 
actions are required to interpret or enforce the provisions of this MOU, the prevailing party shall 
be entitled to reasonable attorneys’ fees and costs. Any failure to enforce any provision of this 
MOU shall not constitute a waiver thereof or of any other provision hereof. This MOU constitutes 
the entire understanding and agreement of the Parties with respect to the subject matter of this 
MOU, supersedes the Original MOU, 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 MOU may be altered, 
amended or modified only by an instrument in writing, executed by the Parties to this MOU and 
by no other means. Each Party waives its future right to claim, contest or assert that this MOU was 
modified, canceled, superseded, or changed by oral agreement, course of conduct, waiver or 
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May 24, 2021 


Mary Ann Carbone, Board Chair 
Monterey One Water 
5 Harris Court, Building D 
Monterey, CA 93940 


Alvin Edwards, Board Chair 
Monterey Peninsula Water Management District 
5 Harris Court, Building G 
Monterey, CA 93940 


Rich Svindland, President 
California American Water Company 
511 Forest Lodge Road, Suite 100 
Pacific Grove, CA 93950 


Paul Bruno, Coastal Subarea Landowners, Chairman 


Dan Albert, City of Monterey, Vice Chairman 


John Gaglioti, City of Del Rey Oaks, Treasurer 


Mary Adams, Monterey County/Monterey County 
Water Resources Agency 


Mary Anne Carbone, City of Sand City 


Christopher Cook, California American Water 


Wesley Leith, Laguna Seca Subarea Landowners 


Ian Oglesby, City of Seaside 


George Riley, Monterey Peninsula Water 
Management District 


Re: Replenishment Supplies to Address Seawater Intrusion Risk in the Seaside 
Groundwater Basin 


Dear Ms. Carbone, Mr. Edwards and Mr. Svindland: 


I am writing today to explore opportunities to secure replenishment water to raise protective 
water levels in the Basin from California American Water Company's ("Cal-Am") proposed 
Desalination Project and Monterey One Water's ("Ml W") Pure Water Monterey ("PWM") 
Expansion Project. This issue is a very hot topic for our Board given that there was detected 
evidence of potential seawater intrusion in the Seaside Basin. On May 5, 2021, the Watermaster 
Board approved a resolution to commence negotiations with Cal-Am and MlW to establish 
terms and conditions under which replenishment water could be provided to the Basin by either 
or both of your respective projects. 


As I explained in my August 12, 2020 letter to the California Coastal Commission about Cal
Am's Desalination Project, analysis of water elevations in several key coastal wells has revealed 
that higher groundwater elevations are required in both the Paso Robles (shallow) and Santa 
Margarita (deep) aquifers to reduce the risk of seawater intrusion in the Seaside Basin. To 
achieve these protective water levels (PWL), the Waterrnaster previously found that 
approximately 1,000 acre feet per year ("afy") of additional replenishment water would be 
required over a 25-year period. However, the annual amount of water needed to achieve PWL 
may actually be higher, as this finding was based on groundwater modeling conducted in 2013. 
This 2013 modeling needs to be updated to account for changes in ASR injection quantities, 
injection of water through the Pure Water Monterey Project that is now operating, changes in 
groundwater levels, and other factors, to provide a more accurate indication of current 
replenishment water needs. The Watermaster is evaluating the additional information that may 
be needed to confirm anticipated replenishment water needs above the 1,000 afy previously 
identified. 







Moreover, the September 2019 Monterey Peninsula, Carmel Bay, and South Monterey Bay 


Integrated Regional Water Management Plan Update, which was prepared on behalf of the 


Regional Water Management Group (including MlW), shows that sea level rise attributable to 


climate change may increase the risk of seawater intrusion. Taken together, the risk of seawater 


intrusion underscores the Watermaster's need to take proactive measures now to protect the 


Seaside Basin. 


As I indicated in my letter to the Commission, the Watermaster has concluded that Cal-Am's 


Desalination Plant, once completed, could, in only a few years, supply all of the additional water 


needed to allow the Watermaster to raise groundwater levels to PWLs in the Seaside Basin. 


When water from this project becomes available, the Watermaster remains interested in securing 


a portion of its supplies for the Seaside Basin, either through direct or in lieu replenishment. 


The Watermaster also understands that the PWM Phase 1 and Expansion Projects, once 


completed and fully operational, potentially could be able to produce 3,500 afy and 2,250 afy, 


respectively, under projected operating conditions. However, it is also the Watermaster's 


understanding that this water has been fully committed to meet existing regional water demands 


of the Monterey Peninsula and has no duty to provide water to replenish the Basin. Moreover, 


the Watermaster's calculations indicate that any temporary excess from the combined 


PWM Projects would be exhausted before the needed amount of replenishment water 


would be provided. If this is indeed the case, neither the PWM Phase 1 nor the Expansion 


Project could provide long-term replenishment water to the Seaside Basin that would serve to 


raise PWL permanently, as is necessary to sustain PWL in the Seaside Basin. 


We are all well aware of the shift from reliance on the Carmel River to the Seaside Basin to 


supply the Monterey Peninsula's potable water needs. Seaside Basin native water, PWM Phase I 


and PWM Expansion, and ASR all require a healthy Seaside Basin. All of our eggs are in this 


one basket. Given this, it is critical that steps be taken to protect the Basin from the threat of 


seawater intrusion in order to ensure the continuing availability of the community's water 


supplies. If replenishment water is not secured, there will be no way of achieving PWL short of 


drastically reducing pumping from the Basin and waiting for natural recharge to begin to raise 


groundwater levels. That process would take many years. 


To resolve these issues and to protect the Seaside Basin, the Watermaster is seeking to engage 


with both Cal-Am and MIW to explore potential opportunities to purchase replenishment water to 


satisfy the Seaside Basin's needs. Please let me know if you are available for a meeting or 


telephone conference to begin a conversation on these important issues. 


Paul B. Bruno, Chairman 


Cc: Paul Scuito, General Manager, MlW 


David Stoldt, General Manager, MPWMD 


Chris Cook, Operations Manager, Cal Am Monterey District 
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Seaside Basin Monitoring 
and Management Program 


 


I. 
Introduction 


 


This Seaside Basin Monitoring and Management Program (“Program”) is adopted by the Seaside 
Basin Watermaster to comply with the Judgment entered in the Seaside Groundwater Basin 
Adjudication (California American Water v. City of Seaside, Monterey County Superior Court, 
Case Number M66343) and to ensure that the Seaside Groundwater Basin (“Basin”) is protected 
and managed as a perpetual source of water for beneficial uses.  


The Judgment required the preparation of a comprehensive monitoring and management plan for 
the Seaside Basin (Monitoring and Management Plan”) consistent with the criteria set forth in 
Exhibit A (Appendix 1) of the Judgment. The Technical Committee appointed by the Seaside 
Basin Watermaster Board has chosen to name this document the “Program” versus the “Plan” 
referred to in the Judgment. This was necessary to clarify that the tasks and schedule set forth in 
this document is the program that will create the Seaside Basin Monitoring and Management 
Plan. 


The Program sets forth actions that will be taken to: (a) monitor current overdraft conditions and 
the present threat of potential seawater intrusion into the Coastal Subarea of the Basin; (b) 
develop and import supplemental water supplies for the purpose of eliminating Basin overdraft 
and the associated threat of seawater intrusion, and (c) establish procedures that will be 
implemented to address seawater intrusion should seawater intrude into the onshore portions of 
the Basin.  All costs of undertaking the actions set forth within this Program shall be paid from 
the Monitoring and Management Program component of the Watermaster Budget, set forth in 
Section III.L.3.J.iv of the Judgment.  The Court’s Decree calls for the Seaside Basin 
Watermaster to develop a Basin Management Program within one year of the Court’s judgment.   
The following is a description of the scope of work for the management program, the monitoring 
program and schedule that will be undertaken by the Watermaster over the next 12 to 18 months 
to complete the Basin Management Program. 
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II. 
Basin Monitoring Program 


 


A.  Basin Overview  
 


The Seaside Groundwater Basin has been characterized as underlying an approximately 19 
to 24 square mile area at the northwestern corner of the Salinas Valley, adjacent to 
Monterey Bay.  The general location of the basin and its four subareas are shown in Figure 
1, which is from a study updating the condition of the basin completed by the Monterey 
Peninsula Water Management District (MPWMD) in 2005 (Yates and others, 2005.  Seaside 
Groundwater Basin:  Update on Water Resource Conditions.  Prepared for MPWMD, April 
14, 2005).  The basin underlies a hilly coastal plain that slopes northward toward the Salinas 
Valley and westward toward Monterey Bay.  The basin area includes Sand City, a portion of 
Monterey, and much of the cities of Seaside and Del Rey Oaks, as well as a portion of 
unincorporated Monterey County.  In addition, the basin underlies most of the land occupied 
by the former Fort Ord military base. The basin consists of a sedimentary sequence of 
water-bearing materials that overly the relatively impermeable shales of the Monterey 
Formation.  The two principal geologic units in terms of water supply potential are known 
as the “Paso Robles aquifer”, consisting of interbedded sand, gravel and clay deposits of 
continental origin, and the underlying “Santa Margarita aquifer”, consisting of a loose to 
weakly-cemented marine sandstone. 


 


B.  Basin Monitoring Background 


Current water resource monitoring in the Seaside Groundwater Basin can be categorized into 
the following five principal types:  groundwater production monitoring, groundwater level 
monitoring, groundwater quality monitoring, surface water monitoring, and precipitation 
monitoring.  The history of development and current status of each category is briefly 
reviewed in this section. 


 
1.  Groundwater Production Monitoring 
  


The early history of groundwater development in the Seaside Basin was not well 
documented.  Prior to about 1950, the majority of groundwater extractions in the coastal 
area were assumed to be associated with small farming operations.  The earliest recorded 
production dates to the mid-1950’s, when municipal wells were installed in the coastal 
area of the basin by several small water systems that were acquired in the mid-1960’s and 
subsequently consolidated into the main California American Water (Cal-Am) system 
that serves the Monterey Peninsula area.  Other early metered production records were 
kept for wells in the coastal area supplying Fort Ord and the City of Seaside.  A 
coordinated program of collecting and reporting groundwater production in the basin was 
established by the MPWMD in 1980.  This program requires annual reporting of water 
production (surface water and groundwater) from all sources within the MPWMD’s 
boundary, which encompasses most of the Seaside Basin area.  Currently, there is no 
surface water production from the Seaside Basin, and the only known groundwater 
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production occurring within the basin outside of the MPWMD boundary is limited to 
production from Monterey County Parks Department wells at the eastern end of the 
Laguna Seca subarea of the Seaside Basin.  In addition to the annual reporting 
requirement, MPWMD regulations require more comprehensive management for the Cal-
Am water distribution system, as this system derives its supply from more than one 
hydrological management unit (i.e., the Carmel River Basin and Seaside Basin).  This is 
accomplished under MPWMD regulations through the Quarterly Water Supply Budget 
Strategy program, in which projected production quantities for each of Cal-Am’s 
production sources are developed on a quarterly basis, and actual production is tracked 
daily.   


 
2.  Groundwater Level Monitoring 


 
The earliest groundwater level data collected in the Seaside Basin were from the 
municipal wells in the coastal area, beginning in the mid-1950’s.  The coverage was 
sparse, however, and limited to a small area of the basin.  Water level data collection in 
the coastal area became more consistent when Cal-Am began operations in the mid-
1960’s, but the lack of long-term, spatially-distributed groundwater level data 
compromised the ability to rigorously assess the condition of the basin in studies 
conducted during the 1970’s and 1980’s.  The Monterey County Water Resources 
Agency (MCWRA) periodically monitored several wells in the basin until that 
monitoring was curtailed due to budget constraints in the early 1990’s.  Basic 
groundwater data collection improved beginning at that same time as the MPWMD 
undertook a program of installing dedicated monitor wells in each aquifer at key 
locations in and near the coastal area of the basin.  A network of dedicated monitor wells 
was preferable in that the water level data are more indicative of conditions outside of the 
direct influence of production wells.  The dedicated monitor well network has been 
expanded since then, and is now comprised of 24 wells at 14 locations in and near the 
coastal and northern portions of the basin, and an additional 16 wells at 12 locations in 
and near the Laguna Seca subarea.  The locations of monitor and production wells in and 
near the basin are shown on Figure 2.  Presently, the MPWMD collects water level data 
monthly from 19 of the 24 monitor wells in and near the coastal subareas.  Seven of these 
monitor wells are also equipped with automatic dataloggers (i.e., recording pressure 
transducer units) set to record hourly water levels to complement monitoring as part of 
the MPWMD Aquifer Storage and Recovery (ASR) program in the basin.  The MPWMD 
collects water level data semi-annually (in Spring and Fall to correspond with anticipated 
seasonal high and low water levels) from 16 monitor wells in and near the Laguna Seca 
subarea.  In addition to water levels collected by the MPWMD, Cal-Am currently collects 
and reports to MPWMD monthly water levels from 14 active and inactive production 
wells in the coastal subareas, and 7 wells in the Laguna Seca subarea.  . 


 
3.  Groundwater Quality Monitoring 
 


Historically, groundwater quality data were sparse and were not readily available to 
adequately support characterization of groundwater quality in the basin in the early 
resource studies conducted in the 1970’s and 1980’s.  In the early 1990’s, the MPWMD 
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began a program to collect groundwater quality data from coastal monitor wells in the 
basin.  This program has been expanded since then and now includes twelve (12) monitor 
wells at six (6) locations (Figure 3).  Groundwater quality samples are currently collected 
annually and analyzed for a suite of inorganic parameters (i.e., general minerals) to assess 
long-term trends or changes that could indicate seawater intrusion.  Based on the 
assessment of data from the MPWMD coastal monitor wells, there has been no indication 
of seawater intrusion into either of the basin’s principal aquifers – the Paso Robles 
Formation or Santa Margarita Sandstone.  In addition to the groundwater quality data 
collected by the MPWMD from its coastal wells, both the City of Seaside and Cal-Am 
collect complete general mineral groundwater quality data at least annually from their 
municipal production wells that serve water for potable use, as per requirements from the 
California Department of Health Services. 


 
4.  Surface Water Monitoring 
 


Because dune sands cover much of the land area over the basin, precipitation falling on 
the basin does not produce appreciable surface runoff but directly infiltrates through the 
sandy soils.  The exception is Arroyo Del Rey, which drains a portion of the Laguna Seca 
subarea.  The U.S. Geological Survey measured discharge from this channel at Del Rey 
Oaks from 1966 to 1978, when this recording station was discontinued.  The MPWMD 
re-established this as a recording station in 2002, and continuous streamflow records are 
currently maintained for this site. 


 
5.  Precipitation Monitoring   
 


There are no long-term records of precipitation from monitoring stations within the 
Seaside Basin.  Accordingly, basin precipitation estimates in previous water resources 
investigations have been based on records from nearby recording stations.  The recent 
hydrogeologic assessment of the basin conducted for Cal-Am relied primarily on long-
term records available from the National Oceanographic and Atmospheric Administration 
(NOAA) Station #045795 in Monterey (CH2M HILL, 2004, Hydrogeologic Assessment 
of the Seaside Groundwater Basin.  Prepared for Somach, Simmons & Dunn and 
California American Water, January 2004.  See page 2-2). 


  
 


C.  Basin Monitor Well Construction Program 


1.  Purpose 
 


Notwithstanding the current groundwater monitoring efforts as described above, the 
Court recognizes that the present monitor well network is lacking adequate coverage in 
and near the Northern Coastal subarea of the basin, considered to be most vulnerable to 
seawater intrusion.  Additionally, there are few existing monitor well control points to 
adequately define conditions along the northern basin boundary in the Northern Inland 
subarea.  This section describes the Watermaster’s planned exploratory drilling and 
monitor well construction activities that are designed to enhance the efficiency and utility 
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of the existing basin monitoring network.  This program is based on the description 
provided in Exhibit A of the Decision, attached as Appendix 1 of this program.  Any 
proposed departures from that description and the basis for them are also described 
herein. 


 
To ensure that the coastal area is adequately monitored to detect potential seawater 
intrusion, exploratory drilling, geophysical surveying and monitor well construction will 
be undertaken.  Based on current knowledge of the availability of existing subsurface 
control points in and near the coastal area of the basin, monitor wells shall be initially 
constructed at a minimum of four (4) additional coastal “sentinel” monitor well sites 
(“Sentinel” monitor well sites refers to the network of monitor well sites closest to the 
coastline in and near the Seaside Basin, which can serve as a first line of defense in 
detecting potential seawater intrusion) at approximately 3,000 feet spacing, in the area 
along the coast northeast of existing monitor well “WMD-PCA-W”.  It is anticipated that 
the four coastal sites will be selected from the six potential target areas sites that are 
shown on Figure 4.  Four sites are in a line near the coastline and two sites are slightly 
farther from the coastline and in between the most coastal sites, to provide secondary 
coverage if seawater intrusion should occur in narrow lobes or fingers.  The actual 
locations for the new coastal “sentinel” well sites must be carefully selected based on 
nearness to the coastline, coastal erosion potential, site logistics, and long-term access 
constraints. 


 
In addition, two (2) inland sites near the northern basin boundary shall be selected for 
exploratory drilling and monitor well construction.  The recommended target areas for 
these sites are also shown on Figure 4.  Information developed from these inland sites 
will support an improved understanding of the occurrence and nature of the aquifer 
systems and groundwater levels in the vicinity of the northern basin boundary where 
there are no existing monitor or production wells, and will support long-term monitoring 
in the basin. 


 
As a planning goal, it is anticipated that these new monitor well installations can be 
completed within approximately 18 months of the Court’s approval of this document, as 
shown in Figure 5.  A breakdown of the proposed schedule by task is also included in 
Section V.  Based on previous experiences by the MPWMD in installing similar coastal 
and inland monitor wells in the basin, land availability, authorization and access are key 
issues that must be overcome to successfully site and construct the monitor wells.  The 
optimal locations for the new coastal monitor wells are along the coastal bluffs of the 
former Fort Ord military base, on land that is currently under the jurisdiction of the U.S. 
Army, but ultimately planned for transfer to the California Department of Parks and 
Recreation (CDPR).  Accordingly, approval of such activity in this area of former Fort 
Ord will require the acquisition of a long-term easement, and will likely include 
authorizations from the Army Base Realignment And Closure (BRAC) office, the Fort 
Ord Reuse Authority (FORA), the County of Monterey, and the CDPR.  As an alternate 
option, if land use approvals prove too difficult or lengthy for the coastal bluff locations, 
consideration will be given to siting the new coastal monitor wells along the inactive 
railroad alignment through the former Fort Ord coastal area.  The Transportation Agency 
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of Monterey County (TAMC) has recently acquired this property from the Union Pacific 
Railroad.  Sites along the railroad alignment are less ideal in that they are approximately 
500 to 1,500 feet farther from the coastline than the coastal bluff sites, but the approval 
process for use of these sites is anticipated to be less time consuming, and the MPWMD 
has already initiated discussions with TAMC on this issue.  In any event, additional 
documentation from the Court endorsing its order to install the additional coastal monitor 
wells may be beneficial for the Watermaster to receive timely authorization for these 
monitor well installations. 


  
As explained above, given the complexity of land use constraints and jurisdictional 
authority in the local setting, it is not likely that the exploratory drilling program can be 
conducted in the precise fashion described in Exhibit A of the Decision.  Additionally, it 
is not envisioned that the exploratory drilling and geophysical surveys will be conducted 
as separate advance activities to facilitate subsequent siting of the new monitor well 
locations.  Rather, monitor well clusters shall be installed at each of the carefully selected 
sites described above, with monitor well design and number of wells at each site guided 
by the lithologic and geophysical data to be collected in the manner described below.  
This is based on the MPWMD’s past experience with exploratory drilling in the basin, 
wherein the actual occurrence of, and lithologic conditions within, each aquifer were 
variable from site to site, making it difficult to presume the monitor well designs and 
number of wells to be completed in advance.  It is also noted that timely completion of 
the exploratory drilling and monitor well installation program described herein will 
require specialized drilling contractor services that may not be available locally, and 
could be limited by contractor availability. 
 
 


2.  Exploratory Borehole Drilling Program 
 


A pilot borehole shall be constructed at each site, with the total depth targeted for the top 
of the Monterey Formation, which represents the effective base of the freshwater bearing 
formations at nearby locations in the basin.  Total drilling depth at each site is anticipated 
to be 1,500 to 2,500 feet.  Borehole lithologic samples (i.e., grab samples) shall be 
collected at ten-foot intervals (with the exception of any depths in the borehole at which 
continuous core samples can be collected).  All collected lithologic samples shall be 
prepared and placed into labeled cases for storage and future inspection.   


 
3.  Geophysical Surveys 


 
Upon completion of pilot drilling to the total depth, a complete suite of open borehole 
geophysical logs shall be run, including resistivity, spontaneous potential, caliper, 
temperature, gamma ray, and electromagnetic conductivity (EM) logs.  These 
geophysical logs will provide a basis for describing the distribution of aquifers, 
occurrence of fine-grained interbeds and confining units between aquifers, water quality 
variations with depth, and the nature of groundwater flow and potential seawater 
intrusion, as was completed for a recent similar deep coastal monitor well construction 
project to the north of the Seaside Basin in the City of Marina (Hanson and others, 2002.  
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Geohydrology of a Deep-Aquifer System Monitoring-Well Site at Marina, Monterey 
County, California.  U.S. Geological Survey Water-Resources Investigations Report 02-
4003.  Prepared in cooperation with the Monterey County Water Resources Agency (see 
page 12 for geophysical data description).  In addition to the borehole geophysical logs, 
additional geophysical logging shall be conducted on the deepest cased well at each site 
and shall include gamma ray and EM logs.  This additional logging will allow for 
comparisons with future annual geophysical logging surveys at each site as part of the 
ongoing monitoring program for early detection of salinity changes (i.e., potential 
seawater intrusion) into discrete zones within the aquifer system, that may otherwise go 
undetected by standard water quality sample collection. 
 


5.  New Monitoring Wells 
 


Monitor well design shall be by multiple-well clusters at each site, either in the same or 
separate boreholes, unless an alternate well construction technique is authorized.  Where 
present at each site, separate well casing strings shall be constructed with screened 
intervals within each recognized aquifer of the basin (e.g., Aromas Sand, Paso Robles, 
Santa Margarita) to provide a detailed vertical characterization of water levels and quality 
through the aquifer system.  If observed conditions warrant, more than one well casing 
may be installed in each aquifer to more discretely characterize variable conditions in 
specific zones within the aquifer; however, this cannot be determined in advance of the 
exploratory drilling, as described above.  For estimating purposes, it is assumed that four 
(4) wells will be installed at each well site cluster.  The screened interval of each casing 
string shall be separated from other well completions by isolation seals if multiple wells 
are constructed in the same borehole.  Each monitor well casing shall be a minimum two-
inch inside diameter, and the deepest casing string at each well cluster shall be a 
minimum three-inch inside diameter to accommodate cased well geophysical logging 
tools. 


 
 
D.  Comprehensive Basin Production, Water Level and Water Quality Program  


1.  Purpose  


The comprehensive monitoring program described herein is intended to guide ongoing 
data collection efforts in the basin to efficiently and economically provide the pertinent 
groundwater resource data that will establish a defensible basis for future decision-
making by the Watermaster.  Monitoring data collection tasks are described according to 
well location in or near the Seaside Basin.  Coastal “sentinel” monitor wells refers to the 
closest monitor well sites to the coastline.  Inland monitor wells refers to the monitor well 
locations in and near the Northern Inland and Laguna Seca subareas, and those monitor 
wells in the Southern and Northern Coastal subareas that are not included in the coastal 
sentinel monitor well network.  “Production wells” refers to such wells in all four 
subareas of the basin. 
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2.  Creation of Consolidated Basic Groundwater Resource Database   


Currently, groundwater resource monitoring within the Seaside Basin is being conducted 
by several entities as described above in Section B.  Basin Monitoring Background.  A 
consolidated database will allow pertinent groundwater data to be more efficiently 
organized, managed and housed in a single location to facilitate:  (a) ongoing data 
collection efforts, (b) data storage and retrieval, (c) distribution of basic data to 
Watermaster members and other interested parties, and (d) preparation of annual and 
periodic reports to the Watermaster.  A database shall be created to contain all pertinent 
historical basic groundwater resource data (i.e., well production, level, quality) with 
proper annotations as to data sources, as well as all ongoing groundwater resource data 
collected on behalf of the Watermaster.  The database will also include pertinent 
information on well type, location and construction details.  In addition to the data 
organizational benefit, the consolidated database is intended to resolve any differences or 
discrepancies in existing datasets that have been compiled by separate entities.  The 
MPWMD currently maintains a groundwater database that includes some of the features 
described herein.  The Watermaster will need to determine if the MPWMD’s database 
should be expanded or a new database should be created for this purpose.  A breakdown 
of the proposed schedule by task is shown on Figure 5, and also is included in Section V. 


3.  Monitoring of Coastal “Sentinel” Monitor Wells  


a) Water Level Monitoring 


All coastal sentinel monitor wells (existing and proposed) shall be monitored on at 
least a monthly interval to record manual water level measurements.  In addition, all 
coastal sentinel monitor wells shall be equipped with automatic dataloggers to 
continuously record groundwater levels in each aquifer measured.   The dataloggers 
will be set to record no less frequently than a daily interval and will be downloaded at 
least quarterly.  The dataloggers will be calibrated/confirmed initially and on at least a 
quarterly basis with the manual water level measurements.  All collected data will be 
entered into the consolidated groundwater resource database on a quarterly basis. 


b) Water Quality Monitoring 


All coastal sentinel monitor wells (existing and proposed) shall be sampled on a 
quarterly interval by extraction of water samples (using standard sampling protocols) 
for chemical analysis by a state-approved laboratory.  Parameters to be analyzed will 
at a minimum include the full general inorganic mineral suite.  All collected water 
quality data will be entered into the consolidated groundwater resource database on a 
quarterly basis.  Proposed new monitor wells may be sampled on a more frequent 
basis during the first year after construction to establish water quality variability at 
these locations.  In addition, all coastal sentinel monitor wells (existing and proposed) 
shall be equipped with automatic dataloggers to continuously record groundwater 
quality (electrical conductivity and/or chloride) in each aquifer measured.  The 
dataloggers will be set to record no less frequently than a daily interval and will be 
downloaded at least quarterly.  The dataloggers will be calibrated/confirmed initially 
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and at least quarterly with the chemical analysis data collected at each monitor well.  
On an annual basis, geophysical logs will be run at the deepest well at each of the 
new coastal sentinel monitor well sites.  Also, an existing inactive Cal-Am production 
well in the Northern Coastal subarea, known as the “Del Monte Test” well, will be 
evaluated for possible inclusion with the coastal sentinel monitor well network. 


4.  Monitoring of Inland Monitor Wells  


a) Water Level Monitoring 
 


All inland monitor wells (existing and proposed) shall be monitored for water levels 
on at least a quarterly interval (This is an increased frequency from the semi-annual to 
annual water level monitoring recommended in the report:  Yates and others, 2002, 
Laguna Seca Subarea, Phase III Hydrogeologic Update, prepared for MPWMD, 
November 2002 (see page 65)).  In addition, at least two monitor well sites in the 
Laguna Seca subarea shall be equipped with automatic dataloggers to continuously 
record groundwater levels in each aquifer measured  (This follows from a 
recommendation to instrument monitor wells to better understand water level 
variations in the report:  Yates and others, 2002, Laguna Seca Subarea, Phase III 
Hydrogeologic Update, prepared for MPWMD, November 2002.  See page 65).  The 
dataloggers will be set to record no less frequently than a daily interval and will be 
downloaded at least quarterly.  The dataloggers will be calibrated/confirmed initially 
and on at least a quarterly basis with the manual water level measurements.  All 
collected data will be entered into the consolidated groundwater resource database on  
a quarterly basis. 
 
It is noted that there are few existing monitor or production wells in parts of the 
Laguna Seca and Southern Coastal Subareas (refer to Figure 2), from which ongoing 
water level data collection would be of use in obtaining pertinent groundwater 
resource data.  With few exceptions, data from existing wells could not be utilized to 
improve the basic hydrogeologic understanding and ultimate groundwater simulation 
modeling of the aquifer flow system from the Laguna Seca Subarea to the coast.  
Accordingly, in addition to the water level monitoring described above, it will be 
necessary for the Program to include, as an additional task, the investigation of 
potential existing or new monitor well sites that can be added at key locations in the 
Laguna Seca and Southern Coastal Subareas.  As a part of this task, recommendations 
as to how to accomplish this objective will be developed.  These new wells will 
facilitate improvement to the monitor well network.  In addition, the Program will 
include as a further task, investigation of whether water quality constituents in 
groundwater originating from the Laguna Seca Subarea should be analyzed to 
improve the basic hydrogeologic understanding in order to compliment groundwater 
simulation modeling of the aquifer flow system from the Laguna Seca Subarea to the 
coast.   
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b) Water Quality Monitoring 


Regularly scheduled water quality monitoring is not anticipated for the inland 
monitor wells, with the following exceptions:  (a) the full general inorganic mineral 
suite of parameters shall be analyzed initially and quarterly for the first year, for any 
newly-constructed inland monitor wells to characterize background water quality at 
new locations, and (b) any water quality monitoring as part of special studies that 
may be directed by the Watermaster. 


5.  Monitoring of Production Wells  


a) Water Level Monitoring  


All active and inactive production wells in the basin owned and/or operated by a 
Watermaster member shall have static (i.e., non-pumping) water levels collected and 
recorded a minimum of once per month.  It shall be the responsibility of each 
owner/operator of a Watermaster member production well to report monthly water 
level measurements to the Watermaster on an annual basis for inclusion of these data 
in the consolidated groundwater resource database. 


b) Water Quality Monitoring 


All active production wells in the coastal subareas of the basin owned and/or operated 
by a Watermaster member shall have a water quality sample from each well collected 
and analyzed by a state-approved laboratory for the full general inorganic mineral 
suite a minimum of once per year.  It shall be the responsibility of each 
owner/operator of a Watermaster member production well to report water quality 
analytical results to the Watermaster on an annual basis for inclusion of these data in 
the consolidated groundwater resource database. 


6.  Reporting of Monitoring Data 


It is anticipated that initially the Watermaster shall receive and distribute to members 
and interested parties a summary report of water resources data collected on behalf of 
the Watermaster on a quarterly basis.  The quarterly reports shall include the 
reporting of water level and water quality data collected from the existing and 
proposed monitor wells as described herein.  In addition, the monitor well data shall 
be summarized along with other information required in the Watermaster annual 
reports to be prepared and filed with the Court.  Groundwater monitoring data will be 
prepared to conform to State Standards where appropriate or required. 


 


E.  Estimated Monitoring Program Costs 


At this time only a preliminary “order of magnitude” estimate (“Order of magnitude” cost 
estimates refers to approximate costs with an estimated accuracy of +/- 40%.) of costs is 
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available for the basin monitoring functions described in this Program.  It is anticipated that 
refined costs will be available once proposals for exploration, monitoring and data 
management have been received, reviewed and authorized by the Watermaster.  One-time 
costs for exploratory drilling, geophysical surveying and monitor well construction are 
estimated at $1,080,000.  One-time costs for development of the basic groundwater database, 
and purchase and installation of water level/water quality dataloggers are estimated at 
$62,000.  First year annual costs for groundwater database maintenance, and coastal and 
inland well monitoring are estimated at $61,680.  A more detailed breakdown of estimated 
monitoring program costs is included in Figure 6. “Order of Magnitude” Cost Estimate 
Summary for Basin Monitoring Program Portion.  
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Figure 1.  Location of the Seaside Groundwater Basin 
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Figure 2.  Location of Production and Monitor Wells in and Near the Seaside Basin 
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Figure 3.  Location of Existing Coastal Groundwater Quality Monitor Wells 
in an Near the Seaside Basin 
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Figure 4.  Location of Existing Coastal Sentinel Monitor Well Sites and Proposed 
Monitor Well Sites (Coastal and Inland) In and Near the Seaside Basin
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Figure 5.  Schedule by Task for Select Basin Monitoring Program Elements 
 
 
 


  Duration    


No. Task (Days) Start Finish 
      
 Basin Monitor Well Construction Program   
    


1 Develop scope of services and RFP for consultant program oversight 60 7/1/2006 8/31/2006  


2 Review proposals, secure oversight consultant contract 30 9/1/2006 9/30/2006  


3 Oversight consultant completes site acquisition approvals 180 10/1/2006 3/31/2007  


4 Develop scope of services and request bids for drilling/monitor wells 90 1/1/2007 3/31/2007  


5 Review bids, secure contract(s) 30 4/1/2007 4/30/2007  


6 Drill, equip and collect initial monitoring data 150 5/1/2007 9/30/2007  


7 Prepare and submit completion report to Watermaster 60 9/1/2007 10/31/2007  


     
 Creation of Consolidated Basic Groundwater Resource Database     


      


1 Develop database RFP 30 7/1/2006 7/31/2006  


2 Review proposals, select consultant 30 8/1/2006 8/31/2006  


3 Develop and approve database format 30 9/1/2006 9/30/2006  


4 Populate database (historical data from all sources) 60 10/1/2006 11/30/2006  


5 Populate database (current monitoring data) 30 12/1/2006 12/31/2006  


6 Prepare database documentation report 30 1/1/2007 1/31/2007  
 


Prepared for Seaside Basin Watermaster, May 2006
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Figure 6.  Seaside Basin Monitoring and Management Program “Order of Magnitude”  
                  Cost Estimate Summary for Basin Monitoring Program Portion 
 


 
Task 


Cost / 
Unit 


 # of 
Units


Cost / 
Site 


 # of 
Sites 


One-Time 
Cost 


Annual 
Cost 


       


Exploratory drilling / geophysical surveying / monitor well 
construction 


   


     Assume average TD = 1,800 feet; $100/ft lump sum $100 1800 $180,000 6 $1,080,000  
    
Basic groundwater resource database    
     Develop / populate: 200 hours $70 200   $14,000  
     Annual maintenance:  40 hours/quarter x 4/yr $70 160   $11,200
    
Monitoring of coastal "sentinel" monitor wells    
     Purchase/install WL/WQ dataloggers (6 existing wells; 
     16 new wells) $2,000 22


  
$44,000


 


     Manual WL monitoring:  8 hrs/mo x 12 mo/yr $70 96    $6,720
     WQ sample collection:  3 hrs/pers/site x 2 pers x 4/yr $70 24 $1,680 8  $13,440
     WQ sample lab analyses:  $200/sample gen. Minerals x 
      4/yr x 22 wells $200 4


  
22 $17,600


     Annual maintenance, WL/WQ dataloggers:   
     16   hrs/quarter x 4/yr $70 64


  
$4,480


     Annual geophysical surveys $1,500  4 $6,000
    
Monitoring of inland monitor wells    
     Manual WL monitoring:  8 hrs/quarter x 4/yr $70 32   $2,240
     Purchase/install WL/WQ dataloggers (2 existing wells) $2,000 2   $4,000  
    
    


TOTAL ONE-TIME COST   $1,142,000  
TOTAL ANNUAL COST (first year)   $61,680


    
       


 
NOTES:   
 
1.  Cost estimates are at the preliminary “order of magnitude” level, with estimated accuracy of 


+/- 40%.   
 
2.  Cost estimates are subject to change as plans and scope are refined by Watermaster 
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III. 
Basin  Management Program 


 
A.  Development of a Seaside Basin Management Plan  
 
      1.  Program Objectives 
 


The objectives of the Basin Management Program, as stated in the Court’s Decision, are to 
optimize groundwater pumping, control seawater intrusion, and return the Basin to 
equilibrium through implementation of conservation methods, through the importation of 
supplemental water for direct use and Basin replenishment.   The Program will serve as 
the technical roadmap for future basin management decisions to achieve the management 
objectives in a cost-effective manner while balancing potential socio-economic impacts to 
users of Seaside Basin groundwater.  The Program will be developed in a way that 
provides flexibility in the future to respond to changing conditions in the basin and new 
information that becomes available as the basin monitoring program is implemented. 


 
  2.  Program Development 
 


The Watermaster will oversee the development of the plan, utilizing member agency staff 
expertise and/or consultants where appropriate to conduct detailed technical analyses and 
investigations.   The Watermaster should seek available grants and loans for plan 
development through the California Department of Water Resources or from other 
resources available to assist in alternative regional solutions that support the plan.  


 
3.  Key Program Elements 


 
The Seaside Basin Management program will consist of the following key elements: 


 
a. Development and implementation of a program for collecting and analyzing data 


related to groundwater production, water levels, water use, land use, rainfall, and 
other pertinent information useful in managing the basin.  The Plan will outline the 
criteria and protocol to be used in triggering basin management actions.  The 
MPWMD currently has an extensive data collection and management system that 
includes much of the data that will be required as part of the Seaside Basin 
Management Program.   The MPWMD program will be evaluated during Plan 
development for use as a base upon which necessary data collection and storage 
enhancements can be made. 


 
b. Development of an enhanced Seaside Basin groundwater model to be used in 


developing improved estimates of natural and secondary basin recharge, Total 
Useable Storage Space for the Seaside Basin, Operating Safe Yield, Natural Safe 
Yield, and basin management strategies. In addition, the modeling effort will asses 
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whether relocation of production from existing wells can be achieved to optimize the 
Natural Safe Yield within the Coastal and Laguna Seca subareas of the Basin.  
Technical consultants will be utilized for the task of developing a model and 
modifying existing groundwater models wherever possible.  Existing models that will 
be evaluated for modification include but are not limited to: Laguna Seca Phase III 
Report (Yates et. al 2002), Sand City Desalination studies (Feeney & Williams, 
2004), and Seaside Basin adjudication trial model (Durbin, 2005).   No model 
development cost estimates have been provided in this document.  A formal technical 
review of the models will be conducted in order to develop a scope of work and 
budget for the project.   


 
 


c. Development of recommendations regarding implementation of strategies to import 
supplemental water supplies into the basin, including: 
• Substitution of alternative supplies for Basin groundwater (including in-lieu 


recharge). 
• Direct aquifer replenishment of pumping in exceedence of basin Natural Safe 


Yield. 
 Potential water sources for the above strategies include reclaimed water for irrigation 


of large turf areas and/or direct recharge, surplus Carmel River Water for aquifer 
replenishment during the winter months, and local desalination projects such as that 
proposed by Sand City and regional desalination project, such as that proposed by 
California American Water.    Supplemental supplies will be evaluated with regard to 
cost and environmental constraints to implementation.   Plan recommendations will 
include concrete steps for project implementation over specific time periods, 
including near-term and long-term actions. 


 
d.  Development of strategies for redistribution of pumping to avoid various adverse 


impacts within the basin. 
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IV. 


Seawater Intrusion Contingency Program 
 


A.  Objective   


If seawater intrusion is detected in a coastal production or monitoring well, it is imperative 
that pumping stresses be reduced so that the seawater is not pulled further inland or otherwise 
spread into a larger area of the Basin where it may contaminate additional wells.  
Accordingly, the objective of the Seawater Intrusion Contingency Program is to set forth the 
actions that will be undertaken if seawater intrusion is detected in a coastal well to prevent 
the seawater from contaminating larger portions of the Basin.  The purpose of this section is 
describe how the presence and extent of seawater intrusion will be determined by the analysis 
of the existing and the future enhanced coastal seawater intrusion water quality monitoring 
program.  The seawater intrusion contingency planning process to address the detection and 
presence of seawater intrusion will then be discussed.   


B.  Seawater Intrusion Analysis  
 


In order to detect and determine the extent of seawater intrusion, the mechanism of seawater 
intrusion must first be defined and then described.  The analysis of the water quality 
monitoring data and mapping of the extent of seawater intrusion will follow.   


 
1.  Seawater Intrusion – Description of Problem and Process 


 
Intensification of water use on ground water resources can cause the depletion of 
groundwater storage and lower groundwater levels in a basin.  Declining groundwater 
levels to an elevation below mean sea level may eventually cause inflow of seawater into 
aquifers along coastal areas.  As seawater moves inland, ground water chloride values 
increase over time.  
 


      2.  Seawater Intrusion - Definition  
 
For the purposes of defining when actions described in Section C of the program will be 
taken, the seaside groundwater basin aquifers will be defined as seawater intruded when 
the chloride concentrations in a coastal monitor well reach approximately 100 mg/l and 
250 mg/l for the Paso Robles and Santa Margarita formations respectively.  For a coastal 
production well, the standard will be when chloride concentrations reach 250 mg/l, given 
that some production wells have multiple aquifer completions with water quality that 
reflects a blend from these sources.  These standards will be used until more 
comprehensive standards based on historical water quality data at individual monitor and 
production wells can be developed.  Each monitoring well and production well in the 
groundwater network will be evaluated on site-specific criteria.   In addition, the 
Watermaster will institute interim standards for notice of potential seawater intrusion so 
that appropriate preventative actions may be taken.  Interim notice for seawater intrusion 
will be defined as a 50 percent increase above ambient chloride concentrations for any 
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specific monitoring well location.  Generally accepted laboratory protocols and 
hydrogeologic methods will be employed for the determinations of seawater intrusion. 
  


 
3.  Description of Water Quality Related to Seawater Intrusion 


 
 The California Safe Drinking Water Secondary Standard for chloride ranges from the 


recommended maximum for drinking water of 250 mg/L chloride and an upper limit of 
500mg/L chloride.  By the time chlorides reach the latter concentration, many times the 
wells are abandoned or destroyed due to unacceptable aesthetic qualities such as taste due 
to mineralization.  The standards mentioned above dictate that, for drinking water 
purposes, chloride concentrations will be the primary water quality indicator for the 
determination of seawater intrusion. Other complementary inorganic parameter 
concentrations will also provide supplemental data for water quality trend analysis and 
aquifer water quality characterization (calcium, magnesium, sodium, potassium, sulfate, 
and nitrate) called “fingerprinting”.  The analysis of these combined parameters will 
determine aquifer impacts by seawater intrusion. 


 
 Background chloride values may vary by aquifer depending on aquifer characteristics.  


For this reason, chloride values generated from the water quality monitoring program will 
be referenced to the 100mg/L and 250 mg/L chloride concentrations to determine aquifer 
impacts by seawater intrusion.  In the coastal Salinas Valley, the agricultural community 
recognizes chloride values under 100mg/L as excellent to good irrigation quality.  After 
determining if seawater intrusion is present, the observance of increasing chloride trends 
from the baseline up to 250mg/L chloride will be analyzed to determine the advancement 
of seawater intrusion.  It must be noted that seawater intrusion is a gradual process due to 
the chemical interactions between the geologic formations in the aquifers and seawater.  
It is critical that the Watermaster Board is kept informed whenever chloride levels reach 
levels in excess of the interim standard so that appropriate action can be taken.   


 
4.  Data Analysis Tools and Data Analysis  


 
 The water quality data analysis exercise requires certain tools.  These tools include 


different types of computer software to digitally identify the location of wells, to quality 
check data, and to generate graphs, diagrams, and chloride contour lines.  Before a 
thorough analysis of the water quality data can begin,  the following software will be 
required: 


• Geographic Positioning System (GPS) equipment to provide latitude/longitude 
location for study wells  


• Excel to graph chloride trends for each well 
• Water quality graphing software to represent water quality data in “stiff” and 


“trilinear” diagrams 
• ArcView GIS 3.3 to generate chloride contour lines 


 
 Once the software is obtained and personnel are trained, immediate evaluation of the 


existing monitoring data can begin.  Compilation of the data in a central database will be 
required along with data checking for correctness and GPS digital locations for all wells 
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must be obtained.  If the exiting study wells have historical data, the first step is to graph 
the chloride values for each well to determine any increasing trends over time.  The next 
step is to determine the “fingerprint” or the water quality characteristics for each well 
with the use of stiff diagrams.  Stiff diagrams show the complete inorganic suite of water 
quality data concentrations represented on a graph.  This provides instant recognition the 
“fingerprint” of water being pumped from each of the aquifers.  Like aquifer wells will 
have similar water quality fingerprints.  The next water quality graphing step, prior to 
contouring the well chloride data, is to create a trilinear diagram for multiple wells.  The 
inorganic water quality concentrations for each well will be represented on one graph in 
comparison to the same constituent concentrations of seawater.  This graph enables the 
analyst to determine inorganic parameter concentration trends toward varying degrees of 
seawater intrusion.  Using generally accepted standards, it must be confirmed whether 
elevated chloride concentrations are an anomaly or are due to seawater intrusion. The last 
step in the water quality data analysis is to contour the chloride data for each of the 
coastal monitoring wells on a map to compare and contrast chloride values.  To contour, 
the following protocol will be followed utilizing ArcView GIS 3.3: 


 
• Create a .dbf file that includes facility codes, chloride values and sampling dates 


information 
• Import .dbf file into Arc-View 
• In Arc-View, open a new view 
• In the menu bar, under View choose the add Theme button and add the shape file 


with wells to be contoured 
• In the View window, “open the tables of active themes”, which will bring up the 


attributes table 
• Open both the .dbf file and the study wells shape file, join the tables 
• Choose create contours under Surface in the view window 


• Create contours, select Output Grid Extent option 
• Choose spline method to interpolate surface type field 
• Choose chloride for “Z” value field 
• Choose appropriate weight and number of points (hint: start with default 


values to see what the default contour looks like) 
• Classify quantiles using Legend Editor menu 


• Choose chloride value for value field.  Classify according to chloride 
concentration e.g. 100 mg/L, 250 mg/L, or 500 mg/L 


• Assign line type according to chloride concentrations 
 


 After the draft chloride contour map is generated, multiple technical review sessions must 
take place by all entities, MPWMD, Cal Am, and MCWRA, to evaluate the data 
representation.  This will enable the entities to determine if the data are correctly being 
represented on the map, and if so, lead to the implementation of an action program.  Well 
production amounts, seasonal precipitation, and water conservation efforts in each of the 
geographic areas will be useful in interpreting the chloride contour map.  Once this first 
step is completed to determine the baseline chloride contours, a more thorough evaluation 
will be accomplished once the data is generated from the new coastal dedicated 
monitoring wells. 
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 Take note that there are other, less routinely used, data analysis tools available to further 


delineate seawater intrusion and its advancement.  Some tools, among others, include 
water quality stable isotope analysis and periodic well borehole geophysics.   


 
 The data analysis of seawater intrusion will be performed on an annual basis beginning 


January 2007 after the period of monitoring during heavy pumping is completed from 
May through November 2006.   
 
It is recognized that acquisition and development of the tools necessary for the seawater 
intrusion monitoring analysis described above will take time to fully implement by the 
Watermaster.  As an interim measure until this portion of the Program is completed and 
ready to be fully utilized, pertinent water quality data compilation and analysis will be 
prepared and presented to the Watermaster using existing methods that do not rely upon 
completion of all the steps as in the above-described protocol.  This interim measure will 
be accomplished and reported to the Watermaster beginning with the first Board meeting 
immediately after the data from the MPWMD's budgeted October 2006 coastal monitor 
well groundwater quality sampling results are available, so that potential seawater 
intrusion can be detected and addressed at the earliest possible date. 


 


Water Quality Data Analysis Tools and Data Analysis Timeline 


          
                 Estimated           Estimated 
          Task                         Start Date      Completion Date 
 
1.  Interim Data Analysis 
     (Water Quality Data Compilation and Analysis)      August 2006  -    December 2006 
 
2.  Obtain software and train personnel August 2006 -  December 2006                         
 
3.  Compile and Check Existing Data Sources September 2006- December 2006 
 
4.  Development of Sea Water Intrusion Assessment Tools    November 2006 – January 2007 
      Purchase of GIS tool will provide the following:  


• Graph chloride values for each well  
• Determine "fingerprint" or water 


quality characteristics for each well 
with the use of stiff diagrams 


• Create a trilinear diagram for 
multiple wells 


Purchase of Fox database tool will     
provide the following: 


• Confirm whether elevated chloride 
concentrations are an anomaly or are 
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due to seawater intrusion 
Purchase of Arcview tool will provide 


the following: 
• Map chloride data contours for each 


of the coastal monitoring wells to 
compare and contrast chloride values  


 
5.  Evaluate data representation and establish  
     baseline chloride levels    November 2006- February 2007 
 
6.  Evaluate baseline chloride contours    December 2006 - March 2007 
 
C.  Actions to be Taken Subsequent to Detection of Seawater Within in a Coastal Well  


The following actions are to be taken in accordance with Exhibit A of the Decision (Case No. 
M66343) 


1. If seawater intrusion is detected in a coastal production or monitoring well 
(“Contaminated Well”), the Contaminated Well will discontinue pumping and all 
other wells that produce groundwater from the intruded aquifer that are within one-
half mile of the affected monitoring well (“Threatened Wells”) will immediately 
reduce their monthly production to the equivalent of one-half of their average 
monthly production1 within the previous five years upon notification from 
Watermaster of the detection of seawater intrusion within the Contaminated Well.   


2.  Watermaster shall increase monitoring of groundwater levels within the one-half mile 
radius of the Contaminated Well to determine if the requisite pumping reductions 
sufficiently affect groundwater gradients to prevent the further spread of seawater 
intrusion toward the Threatened Wells.  This increased monitoring effort will include 
installing at least one new monitoring well as a sentinel well between the 
Contaminated Well and the nearest down-gradient active Threatened Well.   


3.  After six months of reduced pumping of the Threatened Wells, the threat of further 
seawater intrusion will be re-evaluated.  If the requisite pumping reductions have 
failed to sufficiently affect groundwater gradients to prevent the further spread of 
seawater intrusion toward the Threatened Wells, those wells will further reduce their 
monthly production to the equivalent of one-third of their average monthly 
production within the previous five years upon notification by Watermaster that such 
further reductions are required.   


4.  After another six months of monitoring, the direction of groundwater gradients will 
again be evaluated.  If there continues to be a groundwater gradient that would pull 
the detected seawater towards the Threatened Wells, then the Threatened Wells shall 
discontinue pumping, unless in Watermaster’s determination, doing so would create a 
public health and/or safety risk.    
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5.  If, after the initial discovery of the initial seawater intrusion, seawater is encountered 
in an additional monitoring or production well, pumping reductions will be required 
for nearby threatened production wells (i.e., production wells within one half mile of 
the recently contaminated well) in the same manner as set forth above for first 
Contaminated Well. 


If the implementation of the procedures set forth above cause a production well to reduce 
its pumping or to cease pumping altogether, all reasonable efforts shall be undertaken by 
the Watermaster and all other Parties that Produce Groundwater from the Basin to insure 
that the lost production capacity and associated water supply for that well owner/operator 
will be replaced by redistributing pumping, or provision of replacement water from other 
sources. 


 


D.  Efforts to Redistribute or Replace Water Lost Because of Seawater Intrusion 
Contingency Plan 


The Monterey Peninsula has faced the constant specter of water shortage for decades.  The 
Monterey Peninsula Water Management District has developed an Expanded Conservation 
and Standby Rationing Plan (included in the program as Appendix 2) that responds to a 
number of water supply shortage scenarios.  Saltwater intrusion and subsequent 
management of an event will require planning and coordination of all Seaside Basin users 


In the event that supplies cannot immediately be replaced with supplies from other Seaside 
Basin wells or from outside sources, the Monterey Peninsula Water Management District 
would, in conjunction with California American Water, implement the appropriate actions 
called for in the Expanded Conservation and Standby Rationing Plan (MPWMD 
Regulation XV, Rules 160 – 175) for the Cal Am service area.  The plan will be amended 
by January 2007 as needed to use detected seawater intrusion episodes as a trigger for the 
implementation of the plan to also include the Seaside Water Main System. 
 
A contingency planning program will enable quick action to take place to address any 
seawater intrusion scenario that may arise from the annual analysis of the seawater 
intrusion water quality.   


 


 


 











 
 
 


Appendix 1 
 


Exhibit A of the Decision in the Superior Court of the State of California in and for the  
County of Monterey, Case No. M66343 



















 
 


Appendix 2 
 
 


Expanded Conservation and Standby Rationing Plan, 
by the Monterey Peninsula Water Management District 
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REGULATION XV. EXPANDED WATER CONSERVATION AND STANDBY RATIONING 
PLAN
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RULE 160 - GENERAL PROVISIONS  


A. All water users within the Monterey Peninsula Water Management  District shall 
be subject to the District’s  water waste and  non-essential water use prohibitions.


B. Prohibitions against water waste and non-essential water use shall be enforced by 
the District and its designated agents in accordance with Rule 171 (Water Waste 
Fees).


C.  Stage 1 Water Conservation shall be implemented upon the effective date of this 
regulation.


D. Stage 1 Water Conservation parallels   Cal-Am’s Phase IV Mandatory Water 
Conservation program that was designed to meet the Carmel Valley water 
production limits set by the SWRCB and approved by the Public Utilities 
Commission.  Stages 1 through 3 Water Conservation is intended to achieve 
the Carmel Valley water production limits set by the State  Board.   Stage 4 
Water Rationing through Stage 7 Water Rationing are intended to respond to 
limitations in supply caused by inadequate system infl ow and storage.


E. Stage 1 Water Conservation through Stage 3 Water Conservation shall apply to 
water users of the   Cal-Am  water distribution system where that system derives 
its  source of supply from the Monterey Peninsula Water Resources System 
( MPWRS) for as long as   Cal-Am is subject to water production goals and 
limitations enforced by the SWRCB.


F. Stage 4 Water Rationing through Stage 7 Water Rationing  may apply to all water 
distribution system users and water users within the Monterey Peninsula Water 
Resources System as a response to limited water supply.  These stages shall also 
serve as responses to emergency situations where immediate reductions in water 
use are necessary to ensure  public health, safety or welfare.  This regulation 
authorizes the Board of Directors to, from time to time, determine by Resolution 
that any water distribution system or set of water users within the Monterey 
Peninsula Water Management District shall be subject to Stages 4 Water 
Rationing through Stage 7 Water Rationing as provided in this ordinance.


G. As to water derived from the MPWRS,   Cal-Am shall maintain unaccounted 
for water use in its MPWRS distribution system at or below seven (7) percent.  
Average losses of more than seven (7) percent during the most recent twelve-
month period shall be considered water waste.  This limitation shall not affect 
any   Cal-Am system east of, and including, the Ryan Ranch subunit.


H.   Cal-Am shall amend its  Urban Water Management Plan to conform to the 
policies and procedures described in this ordinance.  A copy of the plan and 
amendment shall be fi led with the District within 180 days of the effective 
date of this ordinance. The plan shall comply with the California Water Code, 
Division 6, Part 2.6.
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  Amended by Ordinance No. 119 (3/21/2005)
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by the SWRCB.  Assuming a maximum annual production of 4,000 acre-feet 
from the Seaside Coastal Basin, this equates to a   Cal-Am system production limit 
of 15,285 acre-feet. Each  water  user deriving water from the   Cal-Am system that 
derives its  source of supply from the  MPWRS shall comply with District  water 
waste and  non-essential water use prohibitions and shall participate to the extent 
possible in voluntarily reducing water use.


B. All water users with the Monterey Peninsula Water Management District shall 
comply with water waste and non-essential water use prohibitions.


Rule added by Ordinance No. 92 (1/29/99)


RULE 161 - STAGE 1 WATER CONSERVATION  


A.  Stage 1 Water Conservation is defi ned as the fi rst stage in the  District’s Expanded 
Water Conservation and Standby Rationing Plan that takes action to maintain 
  Cal-Am water derived from the MPWRS below regulatory constraints by 
increasing conservation activities and preparing for further stages of conservation 
and rationing.  During Stage 1 Water Conservation,   Cal-Am shall have the goal 
of maintaining its annual (October 1 through September 30) water production 
from the Carmel Valley below 11,285 acre-feet.  This quantity may be modifi ed 
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RULE 162 - STAGE 2 WATER CONSERVATION


A.  Stage 2 Water Conservation is defi ned as the second stage in the  District’s 
Expanded Water Conservation and Standby Rationing Plan that takes action 
to maintain   Cal-Am water use from the  MPWRS below regulatory constraints 
by requiring implementation of Landscape Water Budgets for large irrigators of 
three acres or more, large residential water users and water users with dedicated 
landscape water meters. 


B. Stage  2  Water  Conservation  shall  be  enforced  when    Cal-Am  production 
from the MPWRS has exceeded the year-to-date at month-end target as displayed 
in Table 1.


The monthly distribution of water production shown in Table 1 between sources 
in the Carmel River Basin and in the coastal subareas of the Seaside Groundwater 
Basin shall be approved by the Board of Directors as part of the Quarterly Water 
Supply Strategy and Budget process.  The Board shall hold public hearings to 
consider the water supply budgets for Cal-Am’s main system during the Board’s 
regular meetings in September, December, March, and June, at which time the 
Board may modify Table 1 by Resolution.


Amended by Ordinance No. 119 (3/21/2005)
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Table 1
REGULATORY WATER PRODUCTION TARGETS


FOR CALIFORNIA AMERICAN WATER MAIN SYSTEM FROM SOURCES
WITHIN THE MONTEREY PENINSULA WATER RESOURCES SYSTEM


Month Monthly Target
Year-to-Date 


At Month-End Target


October 1,379 1,379


November 1,113 2,492


December 984 3,476


January 958 4,434


February 894 5,328


March 1,047 6,375


April 1,209 7,584


May 1,405 8,989


June 1,527 10,516


July 1,628 12,144


August 1,649 13,793


September 1,492 15,285


TOTAL 15,285
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C. Requirements imposed by implementation of the Expanded Water Conservation 
and Standby Rationing Plan through  Stage 1 Water Conservation shall remain in 
force.  Requirements  may be modifi ed or superseded by actions taken in future 
stages of the Expanded Water Conservation and Standby Rationing Plan.


D. Implementation of Landscape Water Budgets:  All water users required to obtain 
a  Landscape Water Budget under District Rule 172 are required to manage 
outdoor irrigation within the Landscape Water Budget assigned to the property.


E. Water use in excess of the established Landscape Water Budget shall be 
considered Water Waste and shall be subject to District Rule 171. 


F. Sunset of  Stage 2 Water Conservation:   Without further action of the  Board of 
Directors, the provisions of Stage 2 Water Conservation shall be rescinded and 
revert to Stage 1 Water Conservation upon compliance with the year-to-date at 
month-end production goal for two consecutive months in the subsequent  water 
year.


G. Notice:  Cal-Am shall provide an annual reminder notice to MPWRS users with  
 Landscape Water Budgets to report modifi cations in landscaping which could  
 alter an existing budget.


H. Monthly Consumption Reports:  During any Stage 2, 3, 4, 5, 6, or 7, Cal-Am  
 shall provide the District with monthly consumption reports in a format   
 approved by the District.  Reports shall be provided within fi fteen (15) days of  
 the close of the preceding month.


Rule added by Ordinance No. 92 (1/28/99); Ordinance No. 119 (3/21/05)
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RULE 163 - STAGE 3 WATER CONSERVATION 


A. Stage 3 Water Conservation is defi ned as the third stage in the  District’s 
Expanded Water Conservation and Standby Rationing Plan that takes action 
to maintain   Cal-Am water use in the  MPWRS below regulatory constraints.  
It is triggered when the year-to-date at month-end production target for Cal-
Am from the MPWRS is exceeded twice by the average of Cal-Am’s year-
to-date production from the MPWRS for each month during the October 
through March period or exceeded once by the average of Cal-Am’s year-to-
date production from the MPWRS for each month during the April through 
September period.  It provides a procedure to enable emergency temporary 
increases in the upper block volume rates and requires increased action by Cal-
Am to reduce unaccounted-for water and monthly reporting of actions taken.  
Stage 3 Water Conservation may also be triggered upon Resolution of the Board 
of Directors when there is a need for an immediate water use reduction in 
response to an unexpected water production increase.    


Upon implementation of Stage 3 Water Conservation,   Cal-Am shall immediately 
submit a plan to the General Manager to reduce unaccounted for water uses to 
seven (7) percent or less measurered by the most recent twelve-month rolling 
average and shall immediately act on such plan.  Cal-Am shall provide a progress 
report to the Board of Directors monthly until Stage 3 is sunset.  


B. Regulatory Trigger:  Stage 3 Water Conservation shall be enforced when   any 
of the following criteria has been met: 1) the average of Cal-Am’s year-to-date 
production from the MPWRS for each month has exceeded the year-to-date 
at month-end production target for Cal-Am from the MPWRS as displayed in 
Table 1 for a second time during the period from October 1 through March 31 
in any  water year, or 2) the average of Cal-Am’s year-to-date production from the 
MPWRS for each month has exceeded the year-to-date at month-end production 
target for Cal-Am from the MPWRS as displayed in Table 1 once during the 
period from April 1 through September 30 in any water year, or 3) a Resolution 
has been adopted by the Board in accord with Section C below. 


C. Emergency Trigger:  Stage 3 Water Conservation shall be implemented upon 
Resolution of the Board of Directors when there is need for an immediate water 
use reduction requirement in response to an unexpected water production 
increase.


D. Sunset of Stage 3 Water Conservation:  Without further action by the  Board 
of Directors, the provisions of Stage 3 Water Conservation shall be rescinded 
upon compliance with the year-to-date at month-end production goal for two 
consecutive months in the subsequent water year. Water users of   Cal-Am when 
that water system derives water from the MPWRS shall revert to  Stage 1 Water 
Conservation.  


 







163-2
Monterey Peninsula Water Management District


 Regulatory compliance during a period of  Stage 4 Water Rationing shall not 
cause a sunset of this provision. 


E. Notice:    Cal-Am shall provide notice of mandatory water conservation with each 
bill prepared for water users of the   Cal-Am system


F. Cal-Am Emergency Use Rates  :  Cal-Am shall implement the California Public 
Utilities Commission (CPUC) approved emergency rate schedule to respond to 
Stage 3 water reduction requirements.    Cal-Am shall fi le an Advice Letter with 
the CPUC to implement Emergency Use Rates, however, only after it has fi rst 
met and conferred with the District at least fi ve days in advance of that fi ling.  
The General Manager may waive this time period for good cause.


Rule added by Ordinance No. 92 (1/28/99); Amended by Ordinance No. 119 (3/21/2005)
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RULE 164 - STAGE 4 WATER RATIONING


A.  Stage 4 Water Rationing is defi ned as the fourth stage in the  District’s Expanded 
Water Conservation and Standby Rationing Plan that responds to a drought 
situation or emergency water supply shortage with a 15 percent reduction 
goal from system production limits for non-  Cal-Am water users.  Fifteen 
percent reductions in the   Cal-Am system are achieved through Stage 3 Water 
Conservation.


B. Trigger.


1. Water Supply Limitation Trigger.  Stage 4 Water Rationing shall apply 
to all water users whose  source of supply is derived from the  MPWRS.  
Stage 4 Water Rationing shall become effective on June 1 or such earlier 
date as  may be set by the  Board following the District’s May Board 
meeting if total usable storage in the MPWRS on May 1 is less than 
27,807 acre-feet and greater than 21,802 acre-feet.  If total usable storage 
is equal to or greater than 27,807 acre-feet on May 1, no water rationing 
shall be imposed.


2. Emergency Trigger.  Stage 4 Water Rationing shall be implemented upon 
Resolution of the Board of Directors when there is need for an immediate 
water use reduction requirement in response to an unexpected water 
supply shortage.


C. Requirements previously imposed by implementation of the Expanded Water 
Conservation and Standby Rationing Plan shall remain in force.  Requirements 
may be modifi ed or superseded by actions taken in this or future stages of the 
Expanded Water Conservation and Standby Rationing Plan.


D. The provisions of Stage 3 Water Conservation shall be implemented for all water 
users of the   Cal-Am  water distribution system, unless specifi cally exempt from 
Stage 4 Water Rationing by action of the Board of Directors.


E. Sunset of Stage 4 Water Rationing.  


1. Water Supply Availability.  Stage 4 Water Rationing shall  continue to have 
force and effect until rescinded by Resolution of the Board of Directors 
upon a determination that the total usable storage in the MPWRS is 
greater than 27,807 acre-feet.  This determination will normally be made 
at the Board’s May meeting.  However, a determination to rescind Stage 
4 Water Rationing as early as the following January Board meeting can be 
made if the total usable storage in the MPWRS is equal to or greater than 
27,807 acre-feet on January 1.


2. In the event total usable storage is greater than 27,807 acre-feet, the 
 General Manager shall review   Cal-Am’s year-to-date production.  Upon 
compliance with the monthly year-to-date goals specifi ed in Table 1 of 
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Rule 162 and, unless otherwise specifi ed in the Resolution rescinding 
 Stage 4 Water Rationing, water users shall revert to  Stage 1 Water 
Conservation.  If   Cal-Am’s year-to-date production exceeds the year-to-
date goal specifi ed in Table 1 of Rule 162,   Cal-Am water users shall revert 
to  Stage 2 Water Conservation. 


3. Emergency.  Upon correction of a water supply limitation caused by an 
emergency, Stage 4 Water Rationing shall sunset without action by the 
 Board.


F. Notice.  


1. Upon direction of the  General Manager, all  water distribution system 
operators affected by Stage 4 Water Rationing shall notify water users 
of the system that reductions in water use are necessary and that stricter 
water rationing  may be imminent.  Water distribution system operators 
shall ensure that notices provided or required by the  District shall be 
distributed to the system water users.  


2. As appropriate,   Cal-Am shall notify its water users that  excessive use rates 
will be imposed upon the effective date of Stage 4 Water Rationing.


3. The District shall contact all water users of private wells not supplying 
water to a distribution system within the  MPWRS.  Contact shall be 
via fi rst class mail and shall explain the restrictions placed on the use of 
private wells during Stage 4 Water Rationing and shall provide and/or 
request additional information from the private  well  owner as deemed 
necessary for the effi cient operation of the program.


Rule added by Ordinance No. 92 (1/28/99); Amended by Ordinance No. 119 (3/21/2005)
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RULE 165 - STAGE 5 WATER RATIONING 


A.  Stage 5 Water Rationing is defi ned as the fi fth stage in the  District’s Expanded 
Water Conservation and Standby Rationing Plan that responds to a drought 
situation or emergency water supply shortage with a 20 percent reduction goal 
from the system production limit.  Reductions are achieved by water use cutbacks 
by   user category and by per-capita water rations and a moratorium on water 
permits that intensify water use. 


B. Implementation.  


1. Water Supply Limitation Trigger.  Stage 5 Water Rationing shall apply 
to all water users whose  source of supply is derived from the  MPWRS.  
Stage 5 Water Rationing shall become effective on June 1 or such earlier 
date as  may be set by the  Board following the District’s May Board 
meeting if total usable storage in  the MPWRS on May 1 is less than 
21,802 acre-feet and greater than 15,615 acre-feet.  If total usable storage 
is equal to or greater than 27,807 acre-feet on May 1, no water rationing 
shall be imposed.


The  General Manager may delay implementation of Stage 5 Water
Rationing to ensure adequate operation of the program.  Delays
authorized by the General Manager shall not exceed 90 days.


2. Emergency.  Implementation shall also occur following urgency action 
by Resolution of the Board of Directors declaring that an emergency 
situation exists and immediate 20 percent reductions in water use from 
a distribution system’s production limit are necessary to ensure  public 
health, safety or welfare.


C. Sunset of Stage 5 Water Rationing.  


1. Water Supply Availability.  Stage 5 Water Rationing shall  continue to have 
force and effect until rescinded by Resolution of the Board of Directors 
upon a determination that the total usable storage in the MPWRS is 
greater than 21,802 acre-feet.  This determination will normally be made 
at the Board’s May meeting.  However, a determination to rescind Stage 
5 Water Rationing as early as the following January Board meeting can be 
made if the total usable storage in the MPWRS is equal to or greater than 
27,807 acre-feet on January 1.  


2. In the event total usable storage is greater than 27,807 acre-feet, the 
General Manager shall review   Cal-Am’s year-to-date production.  Upon 
compliance with the monthly year-to-date goals specifi ed in Table 1 of 
Rule 162 and, unless otherwise specifi ed in the Resolution rescinding 
Stage 5 Water Rationing, water users shall revert to  Stage 1 Water 
Conservation.  If   Cal-Am’s year-to-date production exceeds the year-to-
date goal specifi ed in Table 1 of Rule 162,   Cal-Am water users shall revert 
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to  Stage 2 Water Conservation. 


If   Cal-Am production exceeds the year-to-date at month’s end production
goal as shown in Rule 162, Table 1,   Cal-Am water users shall revert to
Stage 2 Water Conservation.


D. Affected Water Users.   Stage 5 Water Rationing shall apply to all water users 
within the  MPWRS.  As necessary to ensure adequate water supplies, the  Board 
of Directors  may act within its discretion to authorize activation of Stage 5 Water 
Rationing within one or more water distribution systems in the  District. 


E. Requirements imposed by implementation of the Expanded Water Conservation 
and Standby Rationing Plan through Stage 4 Water Conservation shall remain in 
force.  Requirements may be modifi ed or superseded by actions taken in this or 
future stages of the Expanded Water Conservation and Standby Rationing Plan.


F. Moratorium.  On October 1 following implementation of Stage 5 Water 
Rationing, the District shall  suspend the issuance of water permits associated 
with intensifi cation in use.  This provision shall not suspend the issuance of water 
permits that utilize  public or private Water Use Credits or where issuance of a 
 permit is required by prior agreement of the  District.


G. Reduction Goal.  Stage 5 Water Rationing achieves water use reductions of 20 
percent of the   Cal-Am and non-  Cal-Am system production limits in each   user 
category as follows:   Residential single-family and multi-family, commercial/
industrial, public authority,  golf course, “other,” non-revenue metered uses, and 
 reclaimed water users.


H. Notice.


1.   Cal-Am shall provide written notice of mandatory water rationing to 
every residence and to every non-residential business or  water user within 
the   Cal-Am system via fi rst-class mail at least thirty (30) days before the 
fi rst day of rationing.  Further,   Cal-Am shall send monthly reminders 
of water rationing in the water bill along with information showing 
the water ration and the quantity of the water ration consumed by the 
 responsible party.  Finally,   Cal-Am shall provide each responsible party 
with a survey form upon request.


2. All water distribution system operators affected by Stage 5 Water 
Rationing shall provide written notice of mandatory water rationing to 
every residence and to every non-residential business or water user within 
the water distribution system via fi rst-class mail at least thirty (30) days 
before the fi rst day of rationing.  Further, the distribution system  operator 
shall send monthly reminders of water rationing in the water bill along 
with information showing the water ration and the quantity of the water 
ration consumed by the responsible party.  Finally, the   water distribution 
system  operator shall provide each  responsible party with a survey form 
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at least once each calendar year.   Water distribution system operators 
shall ensure that notices provided or required by the District shall be 
distributed to the system water users.


3. The District shall contact all water users of private wells not supplying 
water to a distribution system within the  MPWRS at least thirty (30) 
days before the fi rst day of  Stage 5 Water Rationing.  Contact shall be 
via fi rst class mail and shall explain the restrictions placed on the use of 
private wells during Stage 5 Water Rationing and shall provide and/or 
request additional information from the private well  owner as deemed 
necessary for the effi cient operation of the program.


I. Rations by Category.  Water rations shall be determined by   user category.  Each 
 water user within the Monterey Peninsula Water Resources System shall be 
classifi ed in one of the following groups:   Residential Single-Family and Multi-
Family, Commercial/Industrial, Public Authority, Golf Course, “other,” Non-
Revenue Metered Use, and  Reclaimed Water Users.


J. Reduced Annual   Cal-Am Annual Production During Stage 5 Water Rationing.  
The   Cal-Am annual production limit shall be reduced by 20 percent during Stage 
5 Water Rationing.  The resulting production limit shall be further reduced by 
a  water rationing contingency determined by the  Board.  Seven (7) percent of 
the remainder shall be the maximum   Cal-Am unaccounted for water use ration.  
The remaining water shall be the   Cal-Am annual production limit for all user 
categories.


K. Non-  Cal-Am Annual Production Limits During Stage 5 Water Rationing.  
Available production for other water distribution systems subject to Stage 5 
Water Rationing shall be determined using the same methodology as for   Cal-Am 
without including a deduction for unaccounted for water uses.  The non-  Cal-Am 
annual production limit for the Monterey Peninsula Water Resources System 
shall be used as the maximum production limit. 


L. Establishing the Rations.  Rations for each user category shall be determined 
by the  General Manager by dividing the reduced available production by the 
percentage of use.  The percentage of use for each user group shall be determined 
by the most recent  unrationed reporting year (July 1 through June 30) data 
provided by   Cal-Am for water users of that portion of   Cal-Am that derives water 
from the MPWRS, and by data provided by the  District from its annual  well 
reporting program for non-  Cal-Am distribution systems.


1. Residential Water Users.  Each residential water user either served 
by a water meter reported as “single-family residential” by the  water 
distribution system or served by a private well shall have an equal portion 
of the water available to the single-family residential category based upon 
the number of residents reported on the survey form.
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2. Multi-Family  Residential Water Users.  Each multi-family residential 
water user either served by a water meter reported as “multi-family 
residential” by the water distribution system or served by a private  well 
shall have an equal portion of the water available to the multi-family 
residential category based upon the number of residents reported on the 
survey form with the following exception:


a. Multi-family residential sites with common laundry facilities on 
a separate water meter shall receive a one-unit water ration for 
each  dwelling unit that has access to the facility.  Each dwelling 
unit located on the multi-family residential  site that has access to 
the common laundry facility shall have the dwelling unit ration 
reduced by one unit of water.


3. Commercial/Industrial Water Users.  Each commercial/industrial 
water  user either served by a water meter reported as “commercial” or 
“industrial” by the  water distribution system shall have a base ration 
determined by applying the current commercial water use factors.


a. Mixed Use Water Users.  Mixed-use water users shall be classifi ed 
as commercial uses for the purposes of this program.


4. Public Authority.  Public Authority Uses shall be rationed by  jurisdiction.  
Each Public Authority  water user  may combine multiple accounts or 
connections when the accounts are located within one jurisdiction. 


5. Golf Courses.  Golf Courses supplied water exclusively by the   Cal-Am 
or non-  Cal-Am water distribution systems or wells may be rationed 
individually or, upon request to the  General Manager, as a group.


6. Other.  Water users utilizing portable water meters or hydrant meters 
shall be required to employ  Best Management Practices.    Cal-Am shall be 
required to report monthly to the  District the location and  responsible 
party for all portable water meters and the amount of use from those 
meters.  As deemed necessary to achieve the imposed reduction in use, 
the District may condition use of temporary connections.


7. Non-Revenue Metered Users.  Non-Revenue Metered Uses shall be 
rationed as a group with the following exception:


a. Irrigation required by the Mitigation Program adopted when the 
Water   Allocation Program Environmental Impact Report was 
adopted in 1990, and as required by SWRCB Order No. WR 95-
10, shall not be subject to reductions in use.  Required irrigation 
of the  riparian corridor shall be identifi ed and reported separately 
from other non-revenue metered uses.
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8. Non-  Cal-Am Wells.  Regulations for rationing non-  Cal-Am wells located 
within the  MPWRS that are not supplying water to a distribution system 
shall be considered by the  Board prior to implementation of  Stage 5 
Water Rationing.


9.  Recycled Water Users.  Recycled Water Irrigation Areas receiving water 
from the  CAWD/PBCSD Wastewater Reclamation Project shall be 
subject to Stages 5 Water Rationing and higher for potable water used 
during an interruption or emergency, in accordance with contractual 
agreements between the District and the respective owners of the 
Recycled Water Irrigation Areas.  


 a. Before Project Expansion Is Completed.  Under the agreements  
 operative before the Project Expansion is Completed (as the     
 capitalized terms are defi ned in Rule 23.5), the owners of the   
 Recycled Water Irrigation Areas shall have the respective irrigation  
 requirements thereof satisfi ed to the same degree as any non-


  Project golf course or open space which derive their source  
  of supply from the Cal-Am system.  The irrigation requirements  


 of the Recycled Water Irrigation Areas will be determined based  
 on the most-recent non-rationed four-year average irrigation   
 water demand, including both Recycled Water and potable


  water, for each Recycled Water Irrigation Areas.  The use of 
  Recycled Water, when available in suffi cient quantities to satisfy  


 the irrigation requirements of the Recycled Water Irrigation   
 Areas, shall not be restricted by this requirement.


Each Recycled Water Irrigation Area shall be entitled to receive 
the average irrigation requirement determined above, reduced by 
the percentage reduction required by the current stage of ration-
ing.  If the quantity of Recycled Water that is available is less than 
the quantity of water that the Recycled Water Irrigation Area is 
entitled to, potable water shall be provided to make up the differ-
ence and satisfy the irrigation requirements of the Recycled Water 
Irrigation Area to the same degree that the irrigation requirements 
of non- Project golf course and open space users are being satis-
fi ed.   


The District shall ensure that the water provided during water 
rationing is of adequate quality.  If the quality does not satisfy the 
contractual agreement operative before the Project Expansion is 
deemed Completed (as the capitalized terms are defi ned in Rule 
23.5), potable water shall be provided in suffi cient quantities to 
improve the quality of the reclaimed water.
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     This Subsection L.9.a shall cease to be operative once the Project 
     Expansion is deemed to be Completed (as the capitalized terms  
     are defi ned in Rule 23.5), and shall thereafter be of no force or  
     effect.


    b. When Project Expansion Is Completed.  Under the agreements  
     operative once the Project Expansion is deemed Completed   
     (as the capitalized terms are defi ned in Rule 23.5), the owners  
     of the Recycled Water Irrigation Areas shall have the 


respective irrigation requirements thereof satisfi ed to the same  
degree as any non-Project golf course or open space which   
derives its source of supply from the Cal-Am system.  The ir- 
rigation requirements of the Recycled Water Irrigation Areas will 
be determined based on the most-recent non-rationed four-year 
average irrigation water demand, including both Recycled Water 
and potable water, for each respective Recycled Water Irrigation 
Area.  


Each Recycled Water Irrigation Area shall be entitled to receive 
the average irrigation requirement determined above, reduced by 
the percentage reduction required by the current stage of ration-
ing.  If the quantity of Recycled Water that is available is less than 
the quantity of water that the Recycled Water Irrigation Area is 
entitled to, potable water shall be provided to make up the differ-
ence and satisfy the irrigation requirements of the Recycled Water 
Irrigation Areas to the same degree that the irrigation require-
ments of non-Project golf course and open space users are being 
satisfi ed.   


The preceding sentence shall not apply to the extent that the ir-
rigation requirements of any Recycled Water Irrigation Area are 
met with water legally available to Buyer from any source other 
than the Carmel River System or the Seaside Groundwater Basin, 
including percolating ground water underlying Buyer’s Property, 
to make up any such difference.


When Recycled Water (as defi ned in Rule 23.5) is available in suf-
fi cient quantities to satisfy the irrigation requirements of the Re-
cycled Water Irrigation Areas, such irrigation shall not be subject 
to Stages 5 Water Rationing and higher, and neither potable water 
nor any water described in the preceding sentence (whether or 
not it is potable) shall be used for irrigation of the Recycled Water 
Irrigation Areas except to the extent allowed in the circumstances 
described in the next two sentences.
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If there is an Interruption in Recycled Water deliveries to any Re-
cycled Water Irrigation Area(as the capitalized terms are defi ned 
in Rule 23.5), the temporary use of potable water for irrigating
 each such Recycled Water Irrigation Area is authorized in the 
manner described in Rule 23.5, Subsection F. 


If MPWMD has adopted an ordinance in response to any emer-
gency caused by drought, or other threatened or existing water 
shortage pursuant to section 332 of the Monterey Peninsula Wa-
ter Management Law, said ordinance shall prevail over contrary 
provisions of this Rule.  Notwithstanding the preceding sentence, 
potable water shall be made available for irrigating tees and greens 
of the Recycled Water Irrigation Areas in suffi cient quantities to 
maintain them in good health and condition during an Interrup-
tion, without any limitation on the duration.  


The District shall have no obligation to furnish potable water for 
irrigation of the Recycled Water Irrigation Areas except in the 
circumstances set forth above in this Subsection L.9.b. 


If (1) an emergency or major disaster is declared by the President 
of the United States, or (2) a “state of war emergency,” “state 
of emergency,” or “local emergency,” as those terms are respec-
tively defi ned in Government Code section 8558, has been duly 
proclaimed pursuant to the California Emergency Services Act, 
with respect to all or any portion of the territory of MPWMD, 
the provisions of this Subsection L.9.b shall yield as necessary to 
respond to the conditions giving rise to the declaration or procla-
mation.


This Subsection L.9.b shall be of no force or effect until the Proj-
ect Expansion is deemed Completed (as the capitalized terms are 
defi ned in Rule 23.5), and shall thereafter be operative and of full 
force and effect.


Added by Ordinance No. 119 (3/21/2005)
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RULE 166 - STAGE 6 WATER RATIONING


A.  Stage 6 Water Rationing is defi ned as the sixth stage in the  District’s Expanded 
Water Conservation and Standby Rationing Plan that responds to a drought 
situation or emergency water supply shortage with a 35 percent reduction goal 
from system production limits.  Reductions are achieved by water use cutbacks by 
  user category and by per-capita water rations and a moratorium on water permits 
that utilize water credits.


B. Implementation.  


1. Water Supply Limitation Trigger.  Stage 6 Water Rationing shall apply 
to all water users whose  source of supply is derived from the  MPWRS.  
Stage 6 Water Rationing shall become effective on June 1 or such earlier 
date as  may be set by the  Board following the District’s May Board 
meeting if total usable storage in the MPWRS on May 1 is less than 
15,615 acre-feet and greater than 9,610 acre-feet.  If total usable storage 
is equal to or greater than 27,807 acre-feet on May 1, no water rationing 
shall be imposed.


2. Implementation shall also occur following urgency action by Resolution 
of the Board of Directors declaring that an emergency situation exists and 
immediate 35 percent reductions in water use from a distribution systems 
production limit are necessary to ensure  public health, safety or welfare.


C. Sunset of Stage 6 Water Rationing. 


1. Water Supply Availability.  Stage 6 Water Rationing shall  continue to have 
force and effect until rescinded by Resolution of the Board of Directors 
upon a determination that the total usable storage in the MPWRS is 
greater than 15,615 acre-feet.  This determination will normally be made 
at the Board’s May meeting.  However, a determination to rescind Stage 
6 Water Rationing as early as the following January Board meeting can be 
made if the total usable storage in the MPWRS is equal to or greater than 
27,807 acre-feet on January 1.


2. In the event total usable storage is greater than 27,807 acre-feet, the 
 General Manager shall review   Cal-Am’s year-to-date production.  Upon 
compliance with the monthly year-to-date goals specifi ed in Table 1 of 
Rule 162 and, unless otherwise specifi ed in the Resolution rescinding 
Stage 6 Water Rationing, water users shall revert to  Stage 1 Water 
Conservation.  If   Cal-Am’s year-to-date production exceeds the year-to-
date goal specifi ed in Table 1 of Rule 162,   Cal-Am water users shall revert 
to  Stage 2 Water Conservation. 


D. Affected Water Users.  Stage 6 Water Rationing shall apply to all water users 
within the Monterey Peninsula Water Resources System.  As necessary to ensure 
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adequate water supplies, the  Board of Directors  may act within its discretion 
to authorize activation of  Stage 6 Water Rationing within one or more water 
distribution systems in the  District. 


E. Requirements imposed by implementation of the Expanded Water Conservation 
and Standby Rationing Plan through  Stage 5 Water Rationing shall remain in 
force.  Requirements may be modifi ed or superseded by actions taken in this or 
future stages of the Expanded Water Conservation and Standby Rationing Plan.


F. Moratorium.  On October 1 following implementation of Stage 6 Water 
Rationing, the District shall  suspend the issuance of water permits that utilize a 
 public or private  Water Use Credit.


G. Reduction Goal.  Stage 6 Water Rationing achieves water use reductions of 35 
percent of the   Cal-Am and non-  Cal-Am system production limits in each   user 
category as follows:   Residential single-family and multi-family, commercial/
industrial, public authority,  golf course, “other,” non-revenue metered uses, and 
reclaimed water users.


H. Notice


1.   Cal-Am shall provide written notice of mandatory water rationing to 
every residence and to every non-residential business or water user within 
the   Cal-Am system via fi rst-class mail at least thirty (30) days before the 
fi rst day of rationing.  Further,   Cal-Am shall send monthly reminders 
of water rationing in the water bill along with information showing 
the water ration and the quantity of the water ration consumed by the 
 responsible party.  Finally,   Cal-Am shall provide each responsible party 
with a survey form upon request.


2. All  water distribution system operators affected by Stage 6 Water 
Rationing shall provide written notice of mandatory water rationing to 
every residence and to every non-residential business or  water user within 
the water distribution system via fi rst-class mail at least thirty (30) days 
before the fi rst day of rationing.  Further, the distribution system  operator 
shall send monthly reminders of water rationing in the water bill along 
with information showing the water ration and the quantity of the water 
ration consumed by the responsible party.  Finally, the  water distribution 
system operator shall provide each responsible party with a survey form 
at least once each calendar year.   Water distribution system operators 
shall ensure that notices provided or required by the District shall be 
distributed to the system water users.


3. The District shall contact all water users of private wells not supplying 
water to a distribution system within the  MPWRS at least thirty (30) 
days before the fi rst day of Stage 6 Water Rationing.  Contact shall be 
via fi rst class mail and shall explain the restrictions placed on the use of 
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private wells during  Stage 6 Water Rationing and shall provide and/or 
request additional information from the private  well  owner as deemed 
necessary for the effi cient operation of the program.


I. Rations by Category.  Water rations shall be determined by  user category.  Each 
 water user within the Monterey Peninsula Water Resources System shall be 
classifi ed in one of the following groups:   Residential Single-Family and Multi-
Family, Commercial/Industrial, Public Authority, Golf Course, “other,” Non-
Revenue Metered Use, and Reclaimed Water Users.


J. Reduced Annual   Cal-Am Annual Production During Stage 6 Water Rationing.  
The   Cal-Am annual production limit shall be reduced by 35 percent during Stage 
6 Water Rationing.  The resulting production limit shall be further reduced by 
a  water rationing contingency determined by the Board.  Seven (7) percent of 
the remainder shall be the maximum   Cal-Am unaccounted for water use ration.  
The remaining water shall be the   Cal-Am annual production limit for all user 
categories.


K. Non-  Cal-Am Annual Production Limits During Stage 6 Water Rationing.  
Available production for other water distribution systems subject to Stage 6 
Water Rationing shall be determined using the same methodology as for   Cal-Am 
without including a deduction for unaccounted for water uses.  The non-  Cal-Am 
annual production limit for the Monterey Peninsula Water Resources System 
shall be used as the maximum production limit.


L. Establishing the Rations.  Rations for each  user category shall be determined 
by the  General Manager by dividing the reduced available production by the 
percentage of use and by taking into consideration residential water needs to 
ensure health, safety and welfare.  The percentage of use for each user group shall 
be determined by the most recent  unrationed reporting year (July 1 through 
June 30) data provided by   Cal-Am for water users of that portion of   Cal-Am that 
derives water from the  MPWRS, and by data provided by the  District from its 
annual well reporting program for non-  Cal-Am distribution systems.


1. All water users shall be rationed by  user category as outlined in Rule 165 
( Stage 5 Water Rationing).


M. The  Board shall consider adopting restrictions on non-residential outdoor water 
use that  may include any or all of the following:  Limit outdoor watering to one 
day per week, one day every other week, or prohibit outdoor irrigation with 
water from the effected water resource system(s); prohibit irrigation of non-
turf areas with water from the affected water resource system(s); reduce  golf 
course irrigation from the effected  water distribution system(s) to a percentage 
of the amount required to water tees, greens and landing areas only.  The use of 
 reclaimed water, when available, shall not be restricted by this requirement.
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N. Elimination or modifi cation of commercial/industrial variances for  Best 
Management Practices.  The  General Manager shall be authorized to require a 
percentage reduction of all commercial/industrial water users granted a variance 
for complying with BMPs for the type of use.  The amount of the percentage 
reduction shall be determined by the General Manager following review of the 
success of commercial/industrial rationing during  Stage 5 Water Rationing prior 
to  Stage 6 Water Rationing.


O. All water users shall cease operation and maintenance of all ornamental water 
uses (fountains, ponds, etc.) that use water from the effected water supply 
system(s).  Ornamental water uses supplied with water from other sources shall 
clearly display information about the source of water on or immediately adjacent 
to the use;


P. Prohibition on Use of Water for Dust Control.  The use of water from the 
Monterey Peninsula Water Resources System shall be prohibited for dust control 
purposes, except by prior approval of the General Manager.  Decisions of the 
General Manager shall be fi nal.


Rule added by Ordinance No. 92 (1/29/99); Amended by Ordinance No. 119 (3/21/2005)







167-1
Monterey Peninsula Water Management District


RULE 167 -  STAGE 7 WATER RATIONING  


A. Stage 7 Water Rationing is defi ned as the seventh stage in the  District’s Expanded 
Water Conservation and Standby Rationing Plan that responds to a drought 
situation or emergency water supply shortage with a 50 percent reduction goal 
from system production limits.  Reductions are achieved by water use cutbacks by 
  user category and by per-capita water rations and a moratorium on water permits 
that utilize water credits.


B. Implementation.


1. Water Supply Limitation Trigger.  Stage 7 Water Rationing shall apply 
to all water users whose  source of supply is derived from the  MPWRS.  
Stage 7 Water Rationing shall become effective on June 1 or such earlier 
date as  may be set by the Board following the District’s May Board 
meeting if total usable storage in the MPWRS on May 1 is less than 
9,610 acre-feet.  If total usable storage is equal to or greater than 27,807 
acre-feet on May 1, no water rationing shall be imposed.


2. Implementation shall also occur following urgency action by Resolution 
of the  Board of Directors declaring that an emergency situation exists and 
immediate 50 percent reductions in water use from a distribution system’s 
production limit are necessary to ensure  public health, safety or welfare.


C. Sunset of Stage 7 Water Rationing. 


1. Water Supply Availability.  Stage 7 Water Rationing shall  continue to have 
force and effect until rescinded by Resolution of the Board of Directors 
upon a determination that the total usable storage in the MPWRS is 
greater than 9,610 acre-feet.  This determination will normally be made 
at the Board’s May meeting.  However, a determination to rescind Stage 
7 Water Rationing as early as the following January Board meeting can be 
made if the total usable storage in the MPWRS is equal to or greater than 
27,807 acre-feet on January 1.


2. In the event total usable storage is greater than 27,807 acre-feet, the 
 General Manager shall review   Cal-Am’s year-to-date production.  Upon 
compliance with the monthly year-to-date goals specifi ed in Table 1 of 
Rule 162 and, unless otherwise specifi ed in the Resolution rescinding 
Stage 7 Water Rationing, water users shall revert to  Stage 1 Water 
Conservation.  If   Cal-Am’s year-to-date production exceeds the year-to-
date goal specifi ed in Table 1 of Rule 162,   Cal-Am water users shall revert 
to  Stage 2 Water Conservation. 


D. Affected Water Users.  Stage 7 Water Rationing shall apply to all water users 
within the Monterey Peninsula Water Resources System.  As necessary to ensure 
adequate water supplies, the Board of Directors may act within its discretion 
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to authorize activation of Stage 7 Water Rationing within one or more water 
distribution systems in the  District.


E. Requirements imposed by implementation of the Expanded Water Conservation 
and Standby Rationing Plan through  Stage 6 Water Rationing shall remain in 
force.  Requirements  may be modifi ed or superseded by actions taken in this or 
future stages of the Expanded Water Conservation and Standby Rationing Plan.


F. Reduction Goal.  Stage 7 Water Rationing achieves water use reductions of 50 
percent of the   Cal-Am and non-  Cal-Am system production limits in each   user 
category as follows:   Residential single-family and multi-family, commercial/
industrial,  public authority,  golf course, “other,” non-revenue metered uses, and 
reclaimed water users.


G. Notice.


1.   Cal-Am shall provide written notice of mandatory water rationing to 
every residence and to every non-residential business or  water user within 
the   Cal-Am system via fi rst-class mail at least thirty (30) days before the 
fi rst day of rationing.  


Further,   Cal-Am shall send monthly reminders of water rationing in 
the water bill along with information showing the water ration and the 
quantity of the water ration consumed by the  responsible party.  Finally, 
  Cal-Am shall provide each responsible party with a survey form upon 
request.


2. All water distribution system operators affected by Stage 7 Water 
Rationing shall provide written notice of mandatory water rationing to 
every residence and to every non-residential business or water user within 
the  water distribution system via fi rst-class mail at least thirty (30) days 
before the fi rst day of rationing.  Further, the distribution system  operator 
shall send monthly reminders of water rationing in the water bill along 
with information showing the water ration and the quantity of the water 
ration consumed by the responsible party.  Finally, the  water distribution 
system operator shall provide each responsible party with a survey form 
at least once each calendar year.   Water distribution system operators 
shall ensure that notices provided or required by the District shall be 
distributed to the system water users.


3. The District shall contact all water users of private wells not supplying 
water to a distribution system within the  MPWRS at least thirty (30) 
days before the fi rst day of Stage 7 Water Rationing.  Contact shall be 
via fi rst class mail and shall explain the restrictions placed on the use of 
private wells during Stage 7 Water Rationing and shall provide and/or 
request additional information from the private  well  owner as deemed 
necessary for the effi cient operation of the program.
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H. Rations by Category.  Water rations shall be determined by   user category.  Each 
 water user within the Monterey Peninsula Water Resources System shall be 
classifi ed in one of the following groups:  Residential Single-Family and Multi-
Family, Commercial/Industrial, Public Authority, Golf Course, “other,” Non-
Revenue Metered Use, and Reclaimed Water Users.


I. Reduced Annual   Cal-Am Annual Production During Stage 7 Water Rationing.  
The   Cal-Am annual production limit shall be reduced by 50 percent during Stage 
7 Water Rationing.  The resulting production limit shall be further reduced by 
a  water rationing contingency determined by the Board.  Seven (7) percent of 
the remainder shall be the maximum   Cal-Am unaccounted for water use ration.  
The remaining water shall be the   Cal-Am annual production limit for all user 
categories.


J. Non-  Cal-Am Annual Production Limits During Stage 7 Water Rationing.  
Available production for other water distribution systems subject to Stage 7 
Water Rationing shall be determined using the same methodology as for   Cal-Am 
without including a deduction for unaccounted for water uses.  The non-  Cal-Am 
annual production limit for the Monterey Peninsula Water Resources System 
shall be used as the maximum production limit.


K. Establishing the Rations.  Rations for each user category shall be determined 
by the  General Manager by dividing the reduced available production by the 
percentage of use and by taking into consideration residential water needs to 
ensure health, safety and welfare.  The percentage of use for each user group shall 
be determined by the most recent  unrationed reporting year (July 1 through June 
30) data provided by   Cal-Am for water users of the   Cal-Am distribution system 
that derives water from the  MPWRS, and by data provided by the  District from 
its annual  well reporting program for non-  Cal-Am distribution systems.


1. All water users shall be rationed by user category as outlined in Rule 165 
( Stage 5 Water Rationing).


L. The  Board shall reconsider adopting restrictions on non-residential outdoor 
water use that  may include any or all of the following not adopted during  Stage 
6 Water Rationing:  Limit outdoor watering to one day per week, one day every 
other week, or prohibit outdoor irrigation with water from the effected water 
resource system(s); prohibit irrigation of non-turf areas with water from the 
effected water resource system(s); reduce  golf course irrigation from the effected 
 water distribution system(s) to a percentage of the amount required to water tees, 
greens and landing areas only.  The use of  reclaimed water, when available, shall 
not be restricted by this requirement.


M. Elimination or modifi cation of commercial/industrial variances for  Best 
Management Practices.  The General Manager shall be authorized to require a 
percentage reduction of all commercial/industrial water users granted a variance 
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for complying with BMPs for the type of use.  The amount of the percentage 
reduction shall be determined by the  General Manager following review of the 
success of commercial/industrial rationing during  Stage 6 Water Rationing prior 
to Stage 7 Water Rationing.


N. Prohibition On The Use of Portable Water Meters and Hydrant Meters.  Water 
users utilizing portable water meters or hydrant meters shall be required to cease 
use of water from the effected water supply system(s).  Each  water  user reporting 
as “other” by the distribution system shall be notifi ed by the distribution system 
 operator of this requirement.  Portable water meters shall be returned to the water 
company at least 30 days before the implementation of Stage 7 Water Rationing.


Rule added by Ordinance No. 92 (1/28/99); Amended by Ordinance No. 119 (3/21/2005)
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RULE 168 - WATER BANKS


A. Water banks shall be available to each  water user during Stages 5 through 7 
Water Rationing.  A  water bank shall allow each water  user to accrue the unused 
portion of a monthly ration for use in the current calendar year. 


B. Water banks shall be reset to zero on January 1 of each year.  Ten (10) percent 
of the remaining water bank on December 31 shall be credited to the following 
year’s water bank for three months to allow the establishment of a new bank.


C. On April 1, each water bank shall be reduced by the amount of banked water 
carried over on January 1.  Water banks  may not carry less than a zero balance.


Rule added by Ordinance No. 92 (1/28/99)
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RULE 169 - WATER RATIONING VARIANCE 


A. The  General Manager shall assign additional water beyond the ration established 
in  Stage 4 Water Rationing through Stage 7 Water Rationing in the following 
circumstances upon submittal of the appropriate variance request form and fees.


B. The following variances shall be considered for additional water during Stages 4 
through 7 Water Rationing.


1. Medical and/or sanitation needs certifi ed by a doctor;


2. Hospital and/or health care facilities that have achieved all  Best 
Management Practices for those uses;


3. Drinking water for  large livestock;


4. Commercial/Industrial users that can demonstrate compliance with all 
BMPs appropriate for the type of use and where there is minimal exterior 
water use on the water meter or water supply serving the use;


5. Leaks, when an invoice is provided by a licensed plumber or contractor;


6. Commercial Laundromats with signs advising full loads only;


7. Business in a home on a case-by-case basis;


8. Riparian irrigation when required as a condition of a riverbank 
restoration  permit issued by the  District or as a condition of a riverbank 
erosion protection permit issued by the District.


9. Emergency, extreme, or unusual situations on a case-by-case basis;


C. No Variance.  The following categories of water use shall not qualify for special 
consideration under the provisions of this regulation:


1. Visitors other than those occupying short-term residential housing as 
defi ned in Rule 11 (Defi nitions) when the property  owner has submitted 
a  completed survey form with the applicable information about the 
occupancy of the  site;


2. Irrigation, other than variances allowed by Rule 169 of this regulation.


3. Filling spas, ponds, fountains, etc.;


4. Long-term leaks that are not repaired after reasonable notice.
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D. Waiver of Excess Fees by Variance Application.  Any qualifying   water  user  may 
seek to have all or part of the  water waste fee for excess water use waived or 
forgiven through the Rationing Variance process set forth in this Rule.  Any  water 
 user  may seek relief from the  water waste fee upon substantial evidence that the 
excess water use was beyond the user’s control, and was not reasonably correctable 
in a timely fashion due to special and unique circumstances.  Due diligence must 
be shown to forgive any water waste caused by a leak; under no circumstance 
shall a leak justify the forgiveness of an excess use fee for more than three billing 
periods.  The applicant shall further demonstrate that all reasonable means have 
been taken to conserve water and minimize future water use.


1. The  General Manager or his agent may grant any application to waive 
water waste fees upon submittal of the appropriate evidence to warrant a 
variance.  All applicants for variance shall submit the appropriate Variance 
Request Form and processing fee of $60.  Any action to waive a water 
waste fee shall be recorded in writing and include a written explanation to 
substantiate and justify the waiver;


2. Although inspections shall not be required in all cases,  District staff 
shall use spot or random inspections as necessary to verify an applicant’s 
eligibility for a water rationing variance.  


3. Each  person making written application for a variance shall be notifi ed in 
writing of the disposition of their application.  Decisions of the General 
Manager are fi nal.


Rule added by Ordinance 92 (1/28/99); Amended by Ordinance No. 119 (3/21/2005)
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RULE 170 - WATER  USE SURVEY


A.  Stage 1 Water Conservation Survey


1.   Cal-Am shall conduct a confi dential survey of all water users of the   Cal-
Am system that derive their  source of supply from the  MPWRS.  This 
survey shall be required upon the effective date of this regulation. The 
survey shall request information to determine the number of permanent 
residents in each dwelling unit and the lot size of each residential  site 
with permitted water service; the types of uses and amount of water use 
on non-residential sites; and the number of users and types of use(s) 
served by each water meter. Only information deemed appropriate for the 
effective operation of this program will be requested.


  Cal-Am shall conduct the survey within 45 days of the effective date of 
Stage 1 Water Conservation.  Survey forms shall be  completed by the 
 responsible party and returned to   Cal-Am within 30 days of mailing.  
The  District shall have visual access to this data during Stages 1 through 3 
Water Conservation and shall be provided with a summary of the results 
of the survey by census tract within 105 days of the effective date of Stage 
1 Water Conservation.    Cal-Am shall maintain survey information by 
census tract and shall provide unrestricted access to individual water use 
records when the District is actively investigating a variance, appeal or 
other rationing program action.


B.  Stage 4 Water Rationing Survey.


1. The  General Manager shall conduct a survey of MPWRS water users 
not deriving their source of supply from   Cal-Am prior to effective date 
of  Stage 5 Water Rationing. The survey shall request information to 
determine the number of permanent residents in each  dwelling unit and 
the lot size of each residential site with permitted water use; the types of 
uses and amount of water use on non-residential sites; and the number 
of users and types of use(s) served by each water meter or  connection.  
Only information deemed appropriate for the effective operation of this 
program will be requested.


2. The District shall mail the survey form to water users not supplied water 
by   Cal-Am. Survey forms shall be completed by the responsible party 
and returned to the District within 30 days of mailing.  The District shall 
preserve the confi dentiality of this survey data.


C. Administration of Survey Data.


1.   Cal-Am Water Users.    Cal-Am shall maintain survey data for all MPWRS 
water users supplied water by   Cal-Am and shall provide the District 
with access to all data.   Cal-Am shall provide the District with an annual 
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summary of survey information, or more frequently as required by the 
General Manager.    Cal-Am shall preserve the confi dentiality of survey 
data.


2. Non-  Cal-Am Water Users.  During  Stage 5 Water Rationing through 
Stage 7 Water Rationing, the District shall maintain survey data for all 
water users supplied water from non-  Cal-Am sources subject to those 
stages.


3. A full or partial survey  may be conducted as deemed necessary by the 
 District to maintain accurate data. 


4. District staff shall maintain the confi dentiality of   Cal-Am and non-  Cal-
Am residential customer survey data.  Violations of this provision shall be 
enforced as a misdemeanor under District law.


D. Reporting.


1. Responsibility of Water User.  


a. Each  responsible party shall be responsible for accurately 
reporting the number of permanent residents in the  dwelling unit 
or units or other information deemed appropriate for the effective 
operation of the program as requested on the survey form.


b. Upon activation of a water meter, each responsible party shall 
complete a survey form. 


i.   Cal-Am Water Users.  The  completed survey form shall be submitted 
to   Cal-Am by customers of that distribution system.


ii. Non-  Cal-Am Water Users.  The completed survey form shall be 
submitted to the District or its agent by all other distribution systems 
users required to complete a survey form during Stage 5 Water 
Rationing through Stage 7 Water Rationing.


c. All responsible parties shall submit revised survey forms whenever 
there is a change in the number of permanent residents in a 
residential dwelling unit or whenever there is a change in a  water 
  user category in non-residential uses.  Revised survey forms 
should be submitted to the appropriate party as indicated in Rule 
170, D, 1, b.


d. Property owners of short-term residential housing rentals shall 
provide information about the average number of annual 
occupants and the average rate of occupancy to the appropriate 
party as indicated in Rule 170, D, 1, b.
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2. Misrepresentation Violation.  Any water user intentionally over-
reporting the number of permanent residents in a  dwelling unit or 
other information pertinent to establishing a water ration during Stages 
4, 5, 6 and 7 Water Rationing  may be charged with a misdemeanor 
punishable as an infraction as provided by Section 256 of the  Monterey 
Peninsula Water Management District Law, Statutes of 1981, Chapter 
986.  Violations carry a maximum penalty of up to $250 for each offense.  
Each separate day or portion thereof during which any violation occurs 
or continues without a good-faith effort by the responsible water user to 
correct the violation, may be deemed to constitute a separate offense, and 
upon conviction thereof, may be separately punishable.


3. Penalties for Misreporting.  In  addition to any charge for misrepresenting 
information as provided in Rule 170, D-2, any or all of the following 
may be further imposed by the  General Manager or his agent during 
Stages 4, 5, 6 and 7 Water Rationing where the violation occurs and 
continues without a good-faith effort by the responsible  water user to 
correct the violation.  Decisions pursuant to this rule are appealable under 
Rule 70 (Appeals).


a. Intentional misrepresentation may be considered a violation of 
the  water waste provisions and shall subject the water  user to a fee 
for water waste; and/or


b. Intentional misrepresentation may cause the loss of any  water 
bank accrued and shall cause the  responsible party to be ineligible 
to accrue a water bank for a period of sixty (60) months; and/or


c. Intentional misrepresentation may cause the assignment of a 
reduced water ration that may be as low as a ration for one  person 
for a period of twelve (12) months following implementation of 
Stages 4, 5, 6 or 7 Water Rationing.


4. Audit.  The  District may periodically audit the survey data for accuracy.  
Upon question, the District may request additional evidence of residency 
to demonstrate the number of permanent residents at that  site as defi ned 
in Rule 11 (Defi nitions).


Rule added by Ordinance No. 92 (1/28/99); Amended by Ordinance No. 119 (3/21/2005)
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RULE 171 -  WATER WASTE FEES


A. Each occurrence of Water Waste or  Non-Essential Water Use, as those terms are 
defi ned by Rule No. 11 (Defi nitions), which continues after the  water user has 
had reasonable notice to cease and desist that type of water use shall constitute a 
fl agrant occurrence.


B. A $50 fee per day or portion thereof shall be assessed for each fl agrant occurrence 
of Water Waste or Non-Essential Water Use.  The fee shall accumulate daily until 
the occurrence is corrected.


C. A $150 fee per day or portion thereof shall be imposed for each subsequent 
occurrence (including multiple occurrences) of Water Waste or Non-Essential 
Water Use which occurs within 18 months of the fi rst occurrence.  The fee shall 
accumulate daily until the occurrence is corrected.


D. All fees shall be paid within 30 days.


E. Within the 30 day period, a water user  may seek waiver or forgiveness of all 
or part of the Water Waste fees on the basis of hardship.  The water  user must 
provide the  District with a written explanation as to why the fees should not 
be collected.  Staff shall be authorized to determine whether or not fees should 
be waived in full or in part, with the fi nal decision resting with the  General 
Manager.


F. After 30 days, fees which have not been paid or waived may result in a lien being 
placed on the property served by the water account.


G. Repeated occurrences or Water Waste or Non-Essential Water Use, which 
 continue or occur after the water user has had a reasonable notice to cease and 
desist that type of water use, or which continues or occurs after the water user has 
had a reasonable opportunity to cure any defect causing that type of water use, 
shall provide cause for the placement of a  fl ow restrictor within the water line or 
water meter. 


H. Decisions pursuant to this rule are appealable under Rule 70 (Appeals).


Rule added by Ordinance No. 92 (1/28/99); Amended by Ordinance No. 119 (3/21/2005)
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RULE 172 - LANDSCAPE WATER AUDITS


A. Landscape Water Audits shall be conducted under the supervision of an 
individual who has been certifi ed by the Irrigation Association to conduct audits 
and establish Landscape Water Budgets.  Each audit shall be signed by that 
person, who shall attest that the audit was performed under his/her direction.


B. Landscape Water Audits and Landscape Water Budgets shall be offered by the 
District and/or   Cal-Am or their agent free of charge to all water users of   Cal-Am 
with dedicated landscape meters, large irrigated areas over three acres, and large 
residential water users.  Water use records shall be reviewed annually to identify 
new water users required to establish a Landscape Water Budget by this rule.  
  Cal-Am shall provide the District with copies of all completed Landscape Water 
Audits and Landscape Water Budgets.


1.   Cal-Am water users shall be required to obtain Landscape Water Audits 
and establish Landscape Water Budgets if the property:


a. Has a dedicated landscape water meter; or


b. Is an irrigated area of greater than three acres; or


c. Is a  large residential  water  user.


2. All Landscape Water Budgets must be prepared by an individual certifi ed 
by the Irrigation Association.


3. All water users required to complete a Landscape Water Audit and 
establish a Landscape Water Budget shall have the option of obtaining 
a Landscape Water Audit and Landscape Water Budget from Landscape 
Irrigation Auditor of their choice at their own expense if the auditor is 
certifi ed by the Irrigation Association. 


4. Landscape Water Audits not conducted by the District and/or   Cal-Am 
shall be reported on a  Landscape Water Budget Application.  Landscape 
Water Budget Applications shall be submitted to Cal-Am.  Cal-Am shall 
forward a copy to the District within ten (10) days.  Landscape Water 
Audits not performed by the District or   Cal-Am are subject to review 
and acceptance by the District.  Landscape Water Audits and Landscape 
Water Budgets rejected by the District  may be appealed to the  Board of 
Directors pursuant to Rule 70 (Appeals).


5. Landscape Irrigation Auditors shall arrange on- site visits to compile 
water records to review historic use, measure irrigated sites, identify plant 
materials by general groups, determine irrigation water requirements, 
and estimate potential dollar and water savings.  Landscape Irrigation 
Auditors shall also develop system testing strategies, check pressure and 
fl ow rates, and conduct water application distribution tests.  Data shall 
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be collected to determine irrigation uniformity and effi ciency.  Soil 
samples shall be examined to determine soil types and root zone depths. 
Landscape Irrigation Auditors shall observe system operations, locate 
irrigation zones, prepare  site audit maps and visually identify broken or 
misaligned equipment. All data from fi eld tests shall be summarized and 
this information used to generate monthly irrigation base schedules. A 
copy of the  Landscape Water Budget Application shall be provided to the 
water  user.  One copy of the Landscape Water Budget Application shall 
be submitted to Cal-Am.  Cal-Am shall forward a copy to the District 
within ten (10) days.


6.   Cal-Am shall provide quarterly compliance status notices to each  water 
user required to follow a mandatory Landscape Water Budget. 


C. Modifi cations To Audited Landscapes.  Following signifi cant modifi cation to an 
existing audited landscape, a new Landscape Water Audit shall be conducted to 
 establish an appropriate Landscape Water Budget.  It shall be the responsibility 
of the property  owner to ensure that a Landscape Water Audit is conducted 
within 60 days of any such change and to submit a new Landscape Water Budget 
Application to   Cal-Am.


D. Reporting and Analysis.    Cal-Am shall preserve water use records and budgets 
for water users subject to this provision of law for such time as the Expanded 
Water Conservation and Standby Rationing Plan remains effective.  Updated 
Landscape Water Budgets shall supersede previous data.  Quarterly, a report 
shall be compiled by   Cal-Am and provided to the District showing the 
account information and comparing the Landscape Water Budget with actual 
consumption.  During Stages 2 and 3, Cal-Am shall provide the District with 
monthly consumption reports for all customers with Landscape Water Budgets.


E. Landscape Irrigation Restrictions in the   Cal-Am system that derives its  source of 
supply from the  MPWRS.  Unless watering is by  drip irrigation, through a hand-
held hose with a  positive action shut-off nozzle, or performed by a professional 
gardener or landscaper, the following schedule shall apply:


1. Odd Numbered Properties shall water after 5 p.m. or before 9 a.m. 
on Saturdays and Wednesdays only.  This schedule shall also apply to 
properties located on the South or West side of the street in cities where 
no street address is available.


2. Even Numbered Properties shall water after 5 p.m. or before 9 a.m. on 
Sundays and Thursdays only.  This schedule shall also apply to properties 
located on the North or East side of the street in cities where no street 
address is available.


Rule added by Ordinance No. 92 (1/28/99); Amended by Ordinance No. 119 (3/21/2005)
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RULE 173 - REGULATION OF MOBILE WATER DISTRIBUTION SYSTEMS


A. No person,  extractor,   owner or  operator shall operate a mobile water distribution 
system without fi rst securing a written  permit from the  District.  In accordance 
with Monterey County Code (e.g., Title 15.20), no applications will be accepted 
or permitted for bulk hauled water for permanent potable use.   Applications 
for establishment of a mobile water distribution system shall be made pursuant 
to Rule 22 (Action On Application For Permit To Create/ Establish A Water 
Distribution System) and shall be investigated, considered, determined, and acted 
upon on the same terms and conditions as provided for the approval, conditional 
approval or denial of a creation establishment permit as stated in that rule.  The 
application shall identify each   source of supply and the location of each use.  For 
any subpotable mobile  water distribution system within the California-American 
Water Company (  Cal-Am)  service area, a condition of approval shall require 
that   Cal-Am be notifi ed so that a back-fl ow protection device can be installed 
pursuant to Monterey County Code Title 17.


B. In the event prior authorization is not obtained by reason of an emergency or 
health related situation, authorization for the  Mobile Water Distribution System 
permit shall be  sought from the District by submittal of a complete application 
compliant with Rule 21, within fi ve working days following commencement of 
the emergency or health related event.


C. Delivery and/or receipt of water from an unpermitted Mobile Water Distribution 
System shall be deemed  water waste, and shall be subject to fi ne, restriction, and 
cease and desist order as set forth in Rule 171.


Rule added by Ordinance No. 92 (1/28/99); amended by Ordinance No. 96 (3/19/2001)
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RULE 174 - REGULATION OF WELL OWNERS/OPERATORS AND EXTRACTORS  


A. During a  water supply emergency, each  owner/ operator or  extractor of a private 
water  well or other  water-gathering facility shall comply with the provisions of 
this regulation, as they relate to such well.


Rule added by Ordinance No. 92 (1/28/99) 







175-1
Monterey Peninsula Water Management District


RULE 175 - WATER RATIONING ENFORCEMENT


A. Enforcement During Stages 4 through 7 Water Rationing.


1. Courtesy Notice.  For the fi rst instance of excess water use beyond the 
ration in Stages 4 through 7 Water Rationing, a water user shall be given 
written notice by the water system  operator of the excess use and shall 
be notifi ed that such violation constitutes  water waste and a water waste 
fee of $50 per day shall be collected in the event the water user again 
exceeds that user’s water ration during any future billing cycle under 
Stages 4 through 7 Water Rationing.  If the water user complies with all 
water rationing and water waste and  non-essential water use requirements 
during the next month following the fi rst instance of excess use, the 
excess use fee shall be deferred.


If the water user again exceeds that user’s water ration during any 
following month, the water waste fee of $50 per day shall be imposed 
immediately and shall accumulate daily until the occurrence is corrected.


2. Second Offense.  Upon the second occurrence of excess water use 
(including any prior excess water use during any prior stage) a water user 
shall be charged with water waste and assessed a fee of $150 per day for 
the second offense, plus the previously deferred $50 fi rst offense fee, by 
the  District or its agent.  The $150 fee shall accumulate daily until the 
occurrence is corrected.


3. Third Offense.


A third occurrence of excess water use (including any prior excess water
use during any prior stage) shall result in an excess water use charge
equivalent to the   Cal-Am per unit water charge at the  water  user’s level of
use multiplied by the number of units over a water ration, plus $150 per
day as provided in Rule 171 (Water Waste Fees).  A third occurrence of
excess water use shall provide cause for the installation of a  fl ow restrictor
in the water meter or water supply providing water to the property where
the over-use occurred.  Restrictors shall remain in place until conditions
are reduced to  Stage 2 Water Conservation or a less restrictive stage.  All
costs for the installation and removal of a fl ow restrictor shall be charged
to the property  owner of the  site subjected to this action.


4. Fourth Offense.  A fourth occurrence of water use in excess of the water 
ration shall result in fees and charges listed for a third offense and shall 
result in the installation of a fl ow restrictor by the system operator in the 
water meter or water supply providing water to the property where the 
over-use occurred.  Restrictors shall remain in place until conditions are 
reduced to  Stage 3 Water conservation or to a less restrictive stage.  All 
costs for the installation and removal of a fl ow restrictor shall be charged 
to the property  owner of the   site subjected to this action.
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B. Flow Restrictor Exemption.  Exemptions to the installation of a  fl ow restrictor 
as a means to enforce the water ration shall occur when there are provable risks 
to the health, safety and/or welfare of the   water  user.  An exemption shall be 
made for water meters serving three or more multi-family dwelling units by 
substituting an excess water use charge of $150 times the number of dwelling 
units located on the meter during each month in which a violation of the water 
ration occurs.  The responsible party shall be liable for payment of all excess water 
use charges.


C. All notices and assessments of  water waste and/or excess water use charges made 
by a    water distribution system  operator shall be reported to the  District.


Rule added by Ordinance No. 92 (1/28/99); Amended by Ordinance No. 119 (3/21/2005)
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I. INTRODUCTION 


This Decision sets forth the adjudicated rights of the parties to this lawsuit (with certain 


exceptions noted in section I.D. below), including Plaintiff California American Water, and 


Defendants the City of Seaside, the City of Monterey, the City of Sand City, the City of Del Rey 


Oaks, Security National Guaranty, Inc., Granite Rock Company, D.B.O. Development Company 


No. 27, Muriel E. Calabrese 1987 Trust, Alderwoods Group (California), Inc., Pasadera Country 


Club, LLC, Laguna Seca Resort, Inc., Bishop, McIntosh & McIntosh, and The York School, Inc. 


(hereinafter "Water User Defendants") to use the water resources of the Seaside Groundwater 


Basin ("Seaside Basin" or "Basin") and provides for a physical solution for the perpetual 


management of the Basin, which long-term management will provide a means to augment the water 


supply for the Monterey Peninsula. 


A. Seaside Groundwater Basin. 


The Seaside Basin is located in Monterey County and underlies the Cities of Seaside, 


Sand City, Del Rey Oaks, Monterey, and portions of unincorporated county areas, including the 


southern portions of Fort Ord, and the Laguna Seca Area. The boundaries of the Basin are 


depicted in Exhibit B of this Decision. Generally, the Seaside Basin is bounded by the Pacific 


Ocean on the west, the Salinas Valley on the north, the Toro Park area on the east, and Highways 


68 and 218 on the south. The Seaside Basin consists of subareas, including the Coastal subarea 


and the Laguna Seca subarea in which geologic features form partial hydrogeologic barriers 


between the subareas. 


B. The Parties. 


1. Plaintiff California American Water ("Plaintiff" or "California American") is 


an investor-owned public utility incorporated under the laws of the State of California. (See Pub. 


Utilities Code, §§ 1001 et seq. and 2701 et seq.) California American produces groundwater 


from the Seaside Basin and delivers it for use on land within its certificated service area that both 


overlies portions of the Seaside Basin, and is located outside of the Seaside Basin Area, all within 


the County of Monterey. 
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2. Defendant City of Seaside ("Seaside") is a general law city situated in the 


County of Monterey. Seaside produces groundwater from the Seaside Basin (1) for use on two 


city-owned golf courses that overly the Basin, and (2) for municipal water service to its residents. 


(See Call. Const., Art. XI, § 9; Gov. Code, § 38730.) 


3. Defendant City of Sand City ("Sand City") is a charter city situated in the 


County of Monterey. Sand City produces groundwater from the Seaside Basin and delivers it for 


use on private and publicly owned lands within its incorporated boundaries, all of which overlie 


the Seaside Basin. (See Cal. Const., Art. XI, § 9; Gov. Code, § 38730.) 


4. Defendant City of Del Rey Oaks ("Del Rey Oaks") is a general law city situated 


in the County of Monterey. Land within Del Rey Oaks' incorporated boundaries overlies the 


Seaside Basin. The two wells Del Rey Oaks presently operates for irrigation of public lands are 


located outside the Seaside Basin area and are, therefore, excluded from this Stipulation. (See   


Cal. Const., Art. XI, § 9; Gov. Code, § 38730.) 


5. Defendant City of Monterey ("Monterey") is a charter city situated in the 


County of Monterey. Monterey owns and controls land that overlies the Seaside Basin area. 


6. Defendant Security National Guaranty, Inc. ("SNG") is a California corporation 


with its principal place of business in the City and County of San Francisco. SNG's primary 


business activity is real estate development. As part of its operation, SNG and/or its    


predecessors-in-interest have produced groundwater from the Seaside Basin. SNG also owns land 


overlying the Seaside Basin. 


7. Defendant Granite Rock Company ("Granite") is a California corporation with 


its principal place of business in the County of Santa Cruz. Granite's primary business activity is 


the production and sale of concrete aggregate and building materials. As part of its Seaside 


concrete and building materials plant, Granite has produced groundwater from the Seaside Basin. 


Granite also owns land overlying the Seaside Basin. 


8. Defendant D.B.O. Development No. 27 ("D.B.O."), erroneously sued herein as


D.B.O. Development Company, is a California limited liability company with its principal place 


of business in the County of Monterey. D.B.O.'s primary business activity is the ownership and 
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development of real property for commercial, industrial, residential, and public uses. As part of 


their ownership and development of land overlying the Seaside Basin, D.B.O. and/or its 


predecessor in interest have produced groundwater from the Basin. D.B.O. also owns and 


controls land overlying the Seaside Basin. 


9. Defendant Muriel E. Calabrese 1987 Trust ("Calabrese") is an irrevocable trust 


that holds property in the County of Monterey. Calabrese and/or its predecessor in interest have 


produced groundwater from the Seaside Basin in relation to the operation of its paving, grading 


and construction business and operation of a concrete batch plant in Sand City. Calabrese also 


owns and controls land overlying the Seaside Basin. 


10. Defendant Alderwoods Group (California), Inc. ("Alderwoods Group"), DBA 


Mission Memorial Park ("Mission Memorial") is a California corporation with its principal 


place of business in the County of Monterey. Mission Memorial's primary business activity is 


the operation of a cemetery in the City of Seaside. As part of maintenance of the cemetery, 


Mission Memorial has produced groundwater from the Seaside Basin. Mission Memorial also 


owns land overlying the Seaside Basin. 


11. Defendant Pasadera Country Club, LLC ("Pasadera") is a California limited 


liability company with its principal place of business in the County of Monterey. Pasadera's 


primary business activity is the operation of a private golf course. As part of its golf course 


operations, Pasadera has produced groundwater from the Seaside Basin. Pasadera also owns 


land overlying the Seaside Basin. 


12. Defendant Bishop, McIntosh & McIntosh ("Bishop") is a general partnership, 


with its principal place of business in the County of Monterey. Bishop owns land overlying the 


Laguna Seca Subarea of the Seaside Basin. Defendant Laguna Seca Resort, Inc.("Laguna 


Seca") is a California corporation with its principal place of business in the County of Monterey. 


Laguna Seca's primary business activity is the operation of a public golf course on land owned in 


fee by Bishop. Laguna Seca operates the golf course pursuant to a lease with Bishop. As part of 


the golf course's operations, groundwater is produced from the Laguna Seca Subarea of the 


Seaside Basin for irrigation purposes. Laguna Seca filed a cross-complaint against California 
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American, and Bishop filed a cross-complaint against California American and all defendants 


other than Laguna Seca Defendants Laguna Seca Resort, Inc. and Bishop, McIntosh & McIntosh 


shall collectively be referred to as "Laguna Seca/Bishop." However, the pumping allocation 


established in Section III.B., below, is held only by Bishop, as the overlying property owner. 


Laguna Seca is a Water User Defendant now exercising Bishop's pumping allocation and 


operating the golf course facilities. The damages provided for in Section III.G. shall be based on 


the Average Gross Annual Income of the entity operating thee golf course facilities, which is now 


Laguna Seca (Bishop's lessee). 


13. Defendant County of Monterey owns land on which is operates the Laguna Seca 


Park. County of Monterey has produced groundwater from the Seaside Basin for use at Laguna 


Seca Park. County of Monterey owns land overlying the Seaside Basin. 


14. Intervenor Monterey Peninsula Water Management District ("MPWMD") is a 


district formed pursuant to Water Code Appendix sections 118-1 et seq. MPWMD intervened      


as a party defendant as against California American, cross-complained against the other parties as 


a plaintiff, and is a defendant in a cross-complaint filed by Seaside and joined in by City 


defendants. 


15. Intervenor Monterey County Water Resources Agency ("MCWRA") is a duly 


constituted Water Resources Agency created pursuant to California Water Code Appendix section 


52-3 et seq. MCWRA intervened inn this action as a plaintiff as against all parties. 


16. Defendant The York School, Inc. ("York" or "York School"), is a nonprofit 


corporation, founded in 1959 as an independent day school providing college preparatory 


education. Its primary activity is the operation of a school. York leases approximately 31.4 acres 


of property from the United States, Department of the Army, on the former Fort Ord. This 


property is located immediately north of the main campus, across York Road, and is a portion of a


larger parcel, approximately 107 acres in size, that is scheduled to be transferred as a public 


benefit conveyance to York from the federal government. This parcel overlies the Seaside Basin 


and is subject to this Decision. York has produced groundwater from the Seaside Basin.   York    


is not an agent of the United States, nor can York bind the United States to this Decision. 
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C. The Complaint. 


On or about August 14, 2003, Plaintiff filed a complaint against Defendants and Does 1 


through 1,000 requesting a declaration of Plaintiff's and Defendants' individual and collective 


rights to groundwater and a mandatory and prohibitory injunction requiring the reasonable use and 


coordinated management of groundwater within the Seaside Basin pursuant to Article X, Section 2 


of the California Constitution. The pleadings further allege that Plaintiff and Defendants 


collectively claim substantially all rights of groundwater use, replenishment and storage within the 


Seaside Basin area, that the Natural Safe Yield (as defined in Section III.A.) is being exceeded, 


and that absent a physical solution and coordinated groundwater management strategy, the Seaside 


Basin is in imminent risk of continued lowering of water levels, increased pump-lifts, diminution 


of water supply and quality, seawater intrusion, and possible land subsidence. Accordingly, 


Plaintiff requested: (1) a determination of the Seaside Basin's safe yield; (2) an operating plan for 


the management of the Basin; (3) a declaration of the rights of the parties named in this 


Complaint; (4) a declaration and quantification, as part of a physical solution, of the parties' 


respective rights to make use of the Seaside Basin's available storage space; and (5) the 


appointment of a Watermaster to administer the Court's Decision. Subsequently, Plaintiff has 


twice amended its complaint and the operative complaint is now the Second Amended 


Complaint, which sets forth the same general allegations as the original complaint. 


D. Defendants' Responses. 


Water User Defendants in this action have all responded to the Complaint pursuant to 


Answers. In addition, they have all joined in a motion seeking Court approval of a Stipulated 


Judgment. The Monterey Peninsula Water Management District and the County of Monterey, 


including the Monterey County Water Resources Agency, did not join in the Stipulation. 


On or about September 24, 2003, Intervenor MPWMD filed a complaint in intervention 


against the defendants named in the Complaint. Defendants to that complaint responded to the 


cross-complaint pursuant to an Answer, containing a general denial and affirmative defenses. 
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Seaside, on or about January 9, 2004, filed a cross-complaint against MPWMD. MPWMD 


responded to the cross-complaint by filing an Answer, containing a general denial and affirmative 


defenses. 


Laguna Seca, on or about April 23, 2004, filed a cross-complaint against California 


American. California American responded to the cross-complaint pursuant to an Answer, 


containing a general denial and affirmative defenses. 


Bishop, on or about September 23, 2004, filed a cross-complaint against California 


American and against all defendants other than Laguna Seca. California American, Granite, Sand 


city, Alderwoods Group, York School, D.B.O., Monterey, MPWMD, Seaside, and Pasadera 


responded to the cross-complaint pursuant to Answers containing general denials and affirmative 


defenses. 


SNG, on or about July 26, 2005, filed a cross-complaint against MPWMD. MPWMD 


responded to the cross-complaint by filing an Answer, containing a general denial and affirmative 


defenses. 


At the conclusion of argument on December 22, 2005, the various defendant cross- 


complainants agreed that the relief they had sought via their cross-complaints had been subsumed 


in the litigation of the complaint and complaints in intervention, the answers thereto, and the 


Settlement Agreement and General Mutual Release executed by all parties save the intervenors 


and the County of Monterey. 


E. Joint Motion for Entry of Judgment. 


 Plaintiff and Water User Defendants filed a Motion for the Entry of Judgment along with 


a Stipulation for Entry of Judgment, which was opposed by both intervenors. The Motion for 


Entry of Judgment requested that the Court approve the Stipulation and enter the Judgment. The 


motion was heard by this Court on December 12, 2005. At the request of the moving parties, it 


deferred its ruling until it had taken evidence in the trial of this matter. 


 Having now received the evidence, and having considered written and oral argument from 


the various parties, the Court denies the Motion for Entry of Judgment. The Court accepts the 


stipulation of certain of the parties entitled "Settlement Agreement and General Mutual Release" 
SONIACI -N SIMMONS & DUNN 
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filed with the Court during trial insofar as the stipulation does not conflict with the ruling set forth 


herein. 


F. Jurisdiction. This Court has jurisdiction to enter a Judgment declaring and adjudicating 


Plaintiff's and Water User Defendants' rights to the reasonable and beneficial use of groundwater 


in the Seaside Basin Area, including the imposition of a physical solution, pursuant to Article X, 


Section 2 of the California Constitution. 


II. FINDINGS  


A. Importance of Groundwater. Groundwater is an important water supply source for 


businesses, individuals and public agencies that overlie or Extract groundwater from the Seaside 


Basin. The overwhelming majority of the groundwater appropriated from the Seaside Basin has 


been and continues to be dedicated to a public use in accordance with the provisions of the 


California Constitution, Article X, Section 5. The Plaintiff and the Water User Defendants rely 


upon continued availability of groundwater to meet their demands. The intervenors, MPWMD 


and MCWRA, have a legislatively mandated interest in the preservation and enhancement of 


groundwater in the Basin. 


B. Status of the Groundwater Basin. 


1. Perennial Natural Safe Yield. The Perennial Natural Safe Yield (as defined in 


Section III.A. and hereinafter referred to as "Natural Safe Yield") of the Seaside Basin is solely 


the result of natural percolation from precipitation and surface water bodies overlying the Basin. 


The Court finds that the Natural Safe Yield of the Basin as a whole, assuming no action is taken 


to capture subsurface flow exiting the northern boundary of the Basin, is from 2,581 to 2,913 acre 


feet per year. The Natural Safe Yield for the Coastal Subarea is estimated from 1,973 to 2,305 


acre feet per year, and the Natural Safe Yield for the Laguna Seca Subarea is 608 acre feet per 


year. 


2. Groundwater Production. Production records demonstrate that the cumulative 


annual groundwater production of the Parties from the Seaside Basin area in each of the five (5) 


years immediately preceding the filing of this action has been between approximately 5,100 and 


6,100 acre feet. Therefore, the Court finds that groundwater production has exceeded the Natural 
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Safe Yield during the preceding five (5) years throughout the Seaside Basin and in each of its 


subareas. While no one can predict with precision when it will occur, all parties agree continued 


indefinite production of the Basin Groundwater in excess of the Natural Safe Yield will 


ultimately result in seawater intrusion, with deleterious effects on the Basin. The evidence 


demonstrates that the stage is set for such an occurrence in the foreseeable future. 


C. Legal Claims. 


1. Groundwater Rights. Certain Parties allege that they have produced groundwater 


openly, notoriously, continuously, and without interruption in excess of the Natural Safe Yield of 


the Basin for more than five (5) years. As a result, these Parties allege that they have accrued 


prescriptive rights as articulated by the California Supreme Court in City of Pasadena v. City of 


Alhambra (1948) 33 Cal.2d 908. In defense of these claims, other Parties deny that the elements of 


prescription have been satisfied, and further allege the affirmative defense of "self help" as 


recognized in Pasadena, supra, 33 Cal.2d at pp. 932-32. Those Parties responsible for public water 


service also raise Civil Code section 1007 as an affirmative defense against prescription. 


The Court finds that there is merit to the claim that certain prescriptive rights have accrued, 


but also finds that there is merit to the aforementioned affirmative defenses. Accordingly, the Court 


finds that the Parties collectively possess a variety of rights based in prescription and other original 


rights (including overlying and appropriative rights). Each Party's right to produce naturally 


occurring groundwater from the Seaside Basin therefore reflects the amount of their historical 


production from the Basin, and respects the priority of allocations under California law. The 


physical solution set forth by this Decision is intended to ultimately reduce the drawdown of the 


aquifer to the level of the Natural Safe Yield; to maximize the potential beneficial use of the Basin; 


and to provide a means to augment the water supply for the Monterey Peninsula. 


2. Storage Rights. The Court finds that the public interest is served by augmenting 


the total yield of the Seaside Basin through artificial groundwater recharge, storage, and recovery. 


It is well established that an entity which artificially recharges a groundwater basin with the intent 


to later recapture that water maintains an exclusive right to recapture that quantity of water by 


which said recharge augments the retrievable water supply of the groundwater basin, so long as 
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such recharge and recapture (i.e., storage) does not materially harm the groundwater basin or any 


other entity's prior rights associated with the groundwater basin. (City of Los Angeles v. City of 


San Fernando (1975) 14 Ca1.3d 199, 264; City of Los Angeles v. City of Glendale (1943) 


23 Cal.2d 68, 76-77; see also Water Code, § 7075.) The Court finds, therefore, that the right to 


store and recover water from the Seaside Basin shall be governed by the provisions of the 


Decision, and the rules and regulations promulgated by the Seaside Basin Watermaster, the basic 


provisions of which are described in Section III.H. 


3. De Minimis Production. The Court finds that production of groundwater by any 


person or entity less than five (5) acre feet per year is not likely to significantly contribute to a 


Material Injury (as defined in Section III.A.) to the Seaside Basin or any interest related to the 


Seaside Basin. Accordingly, this Decision is not intended to govern the production of groundwater 


by any person or entity that produces a total quantity of groundwater that is less than five (5) acre 


feet peer year. However, to the extent the Court determines in the future that this exemption has 


contributed to or threatens to contribute to a Material Injury to the Seaside Basin or any interest 


related to the Seaside Basin, including any contribution caused by production subject to this 


exemption in combination with all other production from the Seaside Basin, the Court will modify 


or eliminate this exemption as it deems prudent pursuant to its reserved jurisdiction provided in 


Section M.O. 


4. Transferability of Seaside Basin Rights. The Court finds that maximum 


beneficial use of the Seaside Basin's resources is encouraged by the ability to sell and lease 


production allocations. Such transferability will also provide necessary flexibility to satisfy future 


water supply needs. Accordingly, the Court finds that production allocations should be assignable, 


subject to the rules and regulations promulgated by the Watermaster, and subject to certain Parties' 


participation in the Alternative Production Allocation, described in Section III.B.3, which election 


will restrict their transfers of water. 
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III. DECISION 


IT IS HEREBY ORDERED, ADJUDGED AND DECREED: 


A. Definitions. 


1. "Alternative Production Allocation" is the amount of Groundwater that a 


Producer participating in this allocation method may Produce from a Subarea of the Seaside 


Basin as provided in Section III.B.3. 


2. "Artificial Replenishment" means the act of the Watermaster, directly or 


indirectly, engaging in or contracting for Non-Native Water to be added to the Groundwater 


supply of the Seaside Basin through Spreading or Direct Injection to offset the cumulative Over- 


Production from the Seaside Basin in any particular Water Year pursuant to Section III.L.3.j.iii. 


It shall also include programs in which Producers agree to refrain, in whole or in part, from 


exercising their right to produce their full Production Allocation where the intent is to cause the 


replenishment of the Seaside Basin through forbearance in lieu of the injection or spreading of 


Non-Native Water. 


3. "Base Water Right" is the percentage figure or the fixed amount assigned to 


each Party as provided in Section III.B.2, which is used to determine various rights and 


obligations of the Parties as provided in Sections III.B.2, III.B.3, III.L.3.c, and III.L.3.j.iii. 


4. "Brackish Water" means water containing greater than 1,000 parts of chlorides 


to 1,000,000 parts of Water. 


5. "Carryover" means that portion of a Party's Production Allocation that is not 


Extracted from the Basin during a particular Water Year. Each acre-foot of Carryover establishes 


an acre-foot of Carryover Credit. 


6. "Carryover Credit(s)" means the quantity of Water established through 


Carryover, that a Party is entitled to Produce from the Basin pursuant to Section III.F. 


 //  
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7. "Coastal Subarea" means those portions of the Seaside Basin that are west of 


North-South Road, and further as shown on the Basin map attached as Exhibit B to this 


Decision. 


8. "Direct Injection" means a method of Groundwater recharge whereby Water is 


pumped into the Basin through wells or other artificial channels. 


9. "Extraction," "Extractions," "Extracting," "Extracted," and other variations 


of the same noun or verb, mean pumping, taking, diverting or withdrawing Groundwater by any 


manner or means whatsoever from the Seaside Basin. 


10. "Feasible" means capable of being accomplished in a successful manner within 


a reasonable period of time, taking into account economic, environmental, social, and 


technological factors. 


11. "Fiscal Year" means the twelve (12) month period from January 1 through 


December 31. 


12. "Groundwater" means all Water beneath the ground surface in the Seaside 


Basin, including Water from Natural Replenishment, Artificial Replenishment, Carryover, and 


Stored Water. 


13. "Laguna Seca Subarea," or "Laguna Seca Area," means those portions of the 


Basin that are east of the Southern Coastal Subarea and south of the Northern Inland Subarea, as 


shown on the Seaside Basin map attached as Exhibit B to this Decision. 


14. "Landowner Group" means all Producers that own or lease land overlying the 


Seaside Basin and Produce Groundwater solely for use on said land, except California American, 


Seaside (Municipal), Monterey, Del Rey Oaks, and Sand City. 


15. "Material Injury" means a substantial adverse physical impact to the Seaside 


Basin or any particular Producer(s), including but not limited to: seawater intrusion, land 


subsidence, excessive pump lifts, and water quality degradation. Pursuant to a request by any 


Producer, or on its own initiative, Watermaster shall determine whether a Material Injury has 


occurred, subject to review by the Court as provided for in Section M.N. 


1


2


3


4


5


6


7


8


9


10


11


12


13


14


15


16


17


18


19


20


21


22


23


24


25


26


27


28
S U M A C H ,  S I M M O N S 


A PROFF,SIONALMI,C){,TION 
AMENDED DECISION  12


 







 


 


16. "Natural Replenishment" means all processes by which Water may become a


part of the Groundwater supply of the Seaside Basin without the benefit of the Physical Solution 


and the coordinated management it provides. Groundwater that occurs in the Seaside Basin as a 


result of the Physical Solution, which is not Natural Replenishment, includes, but is not limited 


to Storage, Carryover, and Artificial Replenishment. 


17. "Natural Safe Yield" or "Perennial Natural Safe Yield" means the quantity of 


Groundwater existing in the Seaside Basin that occurs solely as a result of Natural 


Replenishment. The Natural Safe Yield of the Seaside Basin as a whole, assuming no action is 


taken to capture subsurface flow exiting the northern boundary of the Basin, is from 2,581 to 


2,913 acre feet per year. The Natural Safe Yield for the Coastal Subareas is from 1,973 to 2,305 


acre feet per year. The Natural Safe Yield for the Laguna Seca Subarea is 608 acre feet per year. 


18. "Non-Native Water" means all Water that would not otherwise add to the 


Groundwater supply through natural means or from return flows from surface applications other 


than intentional Spreading. 


19. "Overdraft" or "Overdrafted" refers to a condition within a Groundwater 


basin resulting from long-term depletions of the basin over a period of years. 


20. "Operating Safe Yield" means the maximum amount of Groundwater resulting


from Natural Replenishment that this Decision, based upon historical usage, allows to be 


produced from each Subarea for a finite period of years, unless such level of production is found 


to cause Material Injury. The Operating Safe Yield for the Seaside Basin, as a whole, is 5,600 


acre feet. The Operating Yield is 4,611 acre feet for the Coastal Subarea and 989 acre feet for 


the Laguna Seca Subarea. The Operating Yield established here will be maintained for three (3) 


years from the date of this Decision or until a determination is made by the Watermaster, 


concurred in by this Court, that continued pumping at this established Operating Yield will 


cause Material Injury to the Seaside Basin or to the Subareas, or will cause Material Injury to a 


Producer due to unreasonable pump lifts. In either such event the Watermaster shall determine 


the modified Operating Yield in accordance with the Principles and Procedures attached hereto 


as Exhibit A, and through the application of criteria that it shall develop for this purpose. 
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21. "Over-Production" and other variations of the same term means (1) with regard


to all Production from the Seaside Basin, that quantity of Production which exceeds an initially 


assumed Natural Safe Yield of 3,000 afy (or such adjusted calculation of Natural Safe Yield as 


further study of the Basin by the Watermaster shall justify); or (2) with regard to each Producer, 


that quantity of Water Produced in any Water Year in excess of that Producer's Base Water Right, 


as applied to an initially assumed Natural Safe Yield of 3,000 afy (subject to adjustment as further 


study shall justify). For a Party producing under the Alternative Production Allocation, the 


calculation shall be based upon the Base Water Right assigned to them in Table 1, infra, only to 


the extent that Party has elected to convert all or part of an Alternative Production Allocation into a 


Standard Production Allocation, pursuant to Section III.B.3.e. 


22. Operating Yield Over-Production means pumping of Native Water by Producers 


in excess of their Standard Production Allocation or Alternative Production Allocation, as 


discussed in Section III.L.3.j.iii. 


23. "Person" or "Persons" includes individuals, partnerships, associations, 


governmental agencies and corporations, and any and all types of entities. 


24. "Physical Solution" means the efficient and equitable management of 


Groundwater resources within the Seaside Basin, as prescribed by this Decision, to maximize the 


reasonable and beneficial use of Water resources in a manner that is consistent with Article X, 


Section 2 of the California Constitution, the public interest, and the basin rights of the Parties, while 


working to bring the Production of Native Water to Natural Safe Yield. 


25. "Produce," "Produced," or "Production" means (1) the process of Extracting 


Water or (2) the gross amount of Water Extracted. 


26. "Producer" means a Party possessing a Base Water Rights. 


27. "Production Allocation" is the amount of Groundwater that a Producer may 


Produce from a Subarea of the Seaside Basin based on the Parties' election to proceed under 


either the Standard Production Allocation or the Alternative Production Allocation set forth in 


Sections III.B.2 and III.B.3, respectively. 
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28. "Replenishment Assessment" means an assessment levied by the Watermaster


per each acre-foot of Over-Production against each party Over-Producing Groundwater in the 


previous Water Year. The amount of the assessment shall be sufficient to cover the cost of 


Artificial Replenishment in an amount necessary to off-set that Producer's Over-Production, and 


levied as provide in Section III.L.3.j.iii. The assessment must of necessity be initially determined 


based upon the estimated cost of providing Non-Native water to replenish the Basin, as determined 


by the Watermaster. 


29. "Seaside Basin" is the underground water basin or reservoir underlying the 


Seaside Basin Area, the exterior boundaries of which are the same as the exterior boundaries of 


the Seaside Basin Area. 


30. "Seaside Basin Area" is the territory depicted in Exhibit B to this Decision. 


31. "Spreading" means a method of introducing Non-Native Water into the Seaside 


Basin whereby Water is placed in permeable impoundments and allowed to percolate into the 


Seaside Basin. 


32. "Standard Production Allocation" is the amount of Groundwater that a Producer 


participating in this allocation method may Produce from a Subarea of the Seaside Basin as 


provided in Section III.B.2, which is determined by multiplying the Base Water Right by the 


Operating Yield. 


33. "Storage" means the existence of Stored Water in the Seaside Basin. 


34. "Storage Allocation" means that quantity of Stored Water in acre feet that a 


Party is allowed to Store in the Coastal Subarea or the Laguna Seca Subarea at any particular 


time. 


35. "Storage Allocation Percentage" means the percentage of Total Usable Storage 


Space allocated to each Producer proceeding under the Standard Production Allocation. Producers 


proceeding under the Alternative Production Allocation are not allocated Storage rights and, 


consequently, their share of the Total Usable Storage Space is apportioned to the Producers 


proceeding under the Standard Production Allocation. Pursuant to the terms of Section III.B.3, 


Parties proceeding under the Alternative Production Allocation enjoy a one-time right to change 
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to the Standard Production Allocation. Due to the recalculation of the Storage Allocation 


Percentage necessitated when a Party changes to the Standard Production Allocation, the 


Watermaster will maintain the up-to-date Seaside Basin Storage Allocation Percentages. 


36. "Storage and Recovery Agreement" means an agreement between Watermaster 


and a Party for Storage pursuant to Section III.L.3.j.xx. 


37. "Store" and other variations of the same verb refer to the activities establishing 


Stored Water in the Seaside Basin. 


38. "Stored Water" means (1) Non-Native Water introduced into the Seaside Basin 


by a Party or any predecessors-in-interest by Spreading or Directly Injecting that Water into the 


Seaside Basin for Storage and subsequent Extraction by and for the benefit of that Party or their 


successors-in-interest; (2) Groundwater within the Seaside Basin that is accounted for as a 


Producer's Carryover; or (3) Non-Native water introduced into the Basin through purchases by the 


Watermaster, and used to reduce and ultimately reverse Over-Production. 


39. "Stored Water Credit" means the quantity of Stored Water augmenting the 


Basin's Retrievable Groundwater Supply, which is attributable to a Party's Storage and further 


governed by this Decision and a Storage and Recovery Agreement. 


40. "Subarea(s)" means either the Laguna Seca Subarea or the Coastal Subarea. 


41. "Total Useable Storage Space" means the maximum amount of space available 


in the Seaside Basin that can prudently be used for Storage as shall be determined and modified 


by Watermaster pursuant to Section III.L.3.j.xix, less Storage space which may be reserved by 


the Watermaster for its use in recharging the Basin. 


42. "Transfer" and other variations of the same verb refers to the temporary or 


permanent assignment, sale, or lease of all or part of any Producer's Production Allocation, 


Storage Allocation, Carryover Credits, or Stored Water Credits. Pursuant to Section III.B.3., 


Transfer does not include the use of Water on properties identified in Exhibit C for use under an 


Alternative Production Allocation. 


43. "Water" includes all forms of Water. 
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44. "Watermaster" means the court-appointed Watermaster pursuant to Section 


III.L. of this Decision for the purpose of executing the powers, duties, and responsibilities 


assigned therein. 


45. "Watermaster Rules and Regulations" means those rules and regulations 


promulgated by the Watermaster consistent with the terms of this Decision. 


46. "Water Year" means the twelve (12) month period from October Pt through 


September 30th. 


B. Physical Solution. 


1. Groundwater Rights. The Parties have Produced Groundwater from the Seaside 


Basin openly, notoriously, continuously, and without interruption, which Production has been 


determined to be in excess of the Natural Safe Yield of the Seaside Basin and each of its 


Subareas for more than five (5) years. Accordingly, Parties have accrued mutual prescriptive 


rights and/or have preserved their overlying, appropriative, and prescriptive rights against further 


prescription by self-help. These individual and competitive rights, whether mutually prescriptive, 


appropriative or overlying rights, can be most efficiently exercised and satisfied by the 


implementation of this Physical Solution and in the manner expressly set forth herein. 


2. Standard Production Allocation. Each Producer is authorized to Produce its 


Production Allocation within the designated Subarea in each of the first three Water Years. 


Except for those certain Parties electing to proceed under the Alternative Production Allocation, 


as set forth in Section III.B.3., each Producer's Production Allocation for the first three Water 


Years shall be calculated by multiplying its Base Water Right, as set forth in Table 1 below, by 


that portion of the Operating Yield which is in excess of the sum of the Alternative Production 


Allocations. The Operating Yield for the Seaside Basin, as a whole, is set at 5,600 acre feet 


annually (afa). The Operating Yield for the Coastal Subarea is 4,611 afa, with 743 afa committed 


to Alternative Production Allocations and 3,868 afa committed to Standard Production 


Allocations. The Operating Yield for the Laguna Seca Subarea is 989 afa, with 644 afa 


committed to Alternative Production Allocations and 345 afa committed to Standard Production 


Allocations. The Operating Yield established here will be maintained for three (3) Water Years 
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from the date Judgment is granted or until a determination is made by the Watermaster, concurred 


in by this Court, that continued pumping at this established Operating Yield will cause Material 


Injury to the Seaside Basin or to the Subareas or will cause Material Injury to a Producer due to 


unreasonable pump lifts. In the event of such Material Injury the Watermaster shall determine the 


modified Operating Yield in accordance with the Principles and Procedures attached hereto as 


Exhibit A, and through the application of criteria that it shall develop for this purpose.' 


Commencing with the fourth Water Year2, and triennially thereafter the Operating Yield for both 


Subareas will be decreased by ten percent (10%) until the Operating Yield is the equivalent of the 


Natural Safe Yield unless: 


a. The Watermaster has secured and is adding an equivalent amount of 


Non-Native water to the Basin on an annual basis; or 


b. The Watermaster has secured reclaimed water in an equivalent amount 


and has contracted with one or more of the Producers to utilize said water in lieu of


their Production Allocation, with the Producer agreeing to forego their right to  


 claim a Stored Water Credit for such forbearance; or 


a. Any combination of a and b which results in the decrease in Production 


of Native Water required by this decision; or 


b. The Watermaster has determined that Groundwater levels within the 


Santa Margarita and Paso Robles aquifers are at sufficient levels to ensure a 


positive offshore gradient to prevent seawater intrusion. 


 


1  If the Operating Yield changes, Standard Production Allocations will be calculated by multiplying the 
portion of the changed Operating Yield committed to Standard Production Allocations by the Standard Producers' 
Base Water Rights. This calculation will result in a remaining quantity of water already committed to Standard 
Production Allocations (due to the Base Water Right percentages assigned to Alternative Producers but which are 
not used to calculate the Standard Production Allocations), which will be further allocated to the Standard Producers 
in proportion to their Base Water Rights until no quantity remains unallocated. 
2  As ordered by the Court at the January 12, 2007 hearing, the initial potential 10% reduction in Operating 
Yield will occur, if at all, on January 1, 2009. The 10% reduction would apply to 75% of the Operating Yield, 
because 25% of the Water Year would have already elapsed. Assuming the current Operating Yield of 5600 acre- 
feet, the Basin-wide Operating Yield would be reduced to 3,780 acre-feet for the remainder of the Water Year. 
Subsequent potential Operating Yield reductions would occur on the Water Year schedule set forth in the MMP. 
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TABLE 13 


Standard Production Allocations
 


Party: Percentage of Operating Yield Coastal Subarea 
California American Water 77.55% 
City of Seaside (Municipal) 6.36% 
City of Seaside (Golf Courses) 10.47% 


City of Sand City 0.17% 
  


Granite Rock Company 0.60% 
SNG 2.89% 
D.B.O. Development No. 27 1.09% 
Calabrese 0.27% 
Mission Memorial Park 0.60% 
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Producer: Percentage of Operating Yield for Laguna Seca Sec 
area 


California American Water 
Company 


45.13% 


Pasadera Country Club 22.65% 
Bishop 28.88%
York School 2.89 % 


Laguna Seca County Park 0.45%* 
 


* Because the County of Monterey has not joined in the Settlement Agreement and General 
Mutual Release, its right to Produce water will be governed by the provisions made for those 
Producers selecting Alternative Production Allocations. 


3. Alternative Production Allocation. The following Parties, which all assert 


overlying Groundwater rights, have chosen to participate in an Alternative Production Allocation: 


Seaside with regard to the Groundwater that it Produces for irrigation of its golf courses; Sand 


City, SNG, Calabrese, Mission Memorial, Pasadera, Bishop, York School, and Laguna Seca. 


The Alternative Production Allocation provides the aforementioned Parties with a prior and 


paramount right over those Parties Producing under the Standard Production Allocation to Produce 


the amount set forth in Table 2 in perpetuity, and said Alternative Production shall not be 


3  Certain Parties including Seaside (Golf Courses), Sand City, SNG, Calabrese, Mission Memorial, 
Pasadera, Bishop and York School hold an Alternative Production Allocation in the fixed amount shown in Table 
2. If any of these Parties subsequently elects to convert to the Standard Production Allocation, then the Base 
Water Right shown in Table 1 for such converting Party will be used to determine that Party's Standard Production 
Allocation consistent with the terms provided in Section III.B.3.e. 
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subject to any reductions under Section III.B.2 or at such times as the Watermaster determines to 


reduce the Operating Yield in accordance with Section III.L.3.j.ii., subject to the following terms: 


a. The Alternative Production Allocation may not be transferred for use on 


any other property, but shall be limited to use on the respective properties (including subdivisions 


thereof) identified in Exhibit C; 


b. The Party electing the Alternative Production Allocation may not establish


Carryover Credits or Storage rights; 


c. The Party electing the Alternative Production Allocation is obligated to 


adopt all reasonably Feasible Water conservation methods, including methods consistent with 


generally accepted irrigation practices; 


d. In the event a Party electing the Alternative Production Allocation is 


required to utilize reclaimed Water for irrigation purposes, pursuant to the terms of sections 


13550 and 13551 of the California Water Code, that Party shall have the first opportunity to 


obtain and substitute reclaimed Water for its irrigation demands. Should that Party not pursue 


such substitution with due diligence, any other Party may provide reclaimed Water for the 


irrigation purpose pursuant to the terms of sections 13550 and 13551 of the California Water 


Code. Under either circumstance, the Party providing the reclaimed Water for substitution shall 


obtain a credit to Produce an amount of Groundwater equal to the amount of substituted 


reclaimed Water in that particular Water Year, provided that such credit shall be reduced 


proportionately to all reductions in the Operating Yield in accordance with Section III.L.3.j.ii. 


The Alternative Production Allocation of the Party utilizing the reclaimed Water shall be debited 


in an amount equal to the reclaimed Water being substituted. 


e. In the event that this Court, the Watermaster, or other competent 


governmental entity requires a reduction in the Extraction of Groundwater from the Seaside Basin 


or either of its Subareas, then Parties exercising a Standard Production Allocation in the affected 


subarea shall reduce their Groundwater Extractions pro rata to accommodate the required 


reduction. Only after such Parties exercising a Standard Production Allocation reduce their 


Extractions to zero, may Parties exercising an Alternative Production Allocation in the affected 
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subarea be required to reduce their Groundwater Extractions. In such case, those Parties 


exercising an Alternative Production Allocation shall reduce their pumping in an amount 


correlative to each other in accordance with the California law pertaining to allocation of rights to 


Overdrafted Groundwater basins between overlying landowners. 


TABLE 2  


Alternative Production Allocations 


Party: Coastal Subarea 


Seaside (Golf Courses) 540 afa 
S NG 149 afa 
Calabrese 14 afa 
Mission Memorial 31 afa 


Sand City 9 afa 
 


Producer: Alternative Production Allocation 
Pasadera 251 afa 
Bishop 320 afa 
York School 32 afa 


Laguna Seca County Park 41 afa* 


* The County of Monterey possesses certain water rights based upon its use of water from the 
aquifer for maintenance of Laguna Seca Park. Its historic Production of Groundwater has 
averaged 41 afy. It has not joined in the stipulation of the other Producers, but is entitled to draw 
up to 41 afy from the Laguna Seca Subarea as if it were a party to the Alternative Production 
Allocations. 


At any time prior to the expiration of the initial three-year operating period of this 


Decision, as designated in Section III.B.2, any of the aforementioned Parties, except the County 


of Monterey, may choose to change all or a portion of their Alternative Production Allocation to 


the Standard Production Allocation method set forth in Section III.B.2 and shall be entitled to all 


of the privileges associated with said Production Allocation as set forth herein (e.g., 


transferability, Storage rights, and Carryover rights). A Party choosing to change to the Standard 


Production Allocation shall do so by filing a declaration with the Court, and serving said 


declaration on all other parties. Once a Party chooses to change to the Standard Production 


Allocation method set forth in Section III.B.2, that Party shall not be allowed to thereafter again 


choose to participate in the Alternative Production Allocation. The Parties under the Standard 
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Production Allocation shall not be allowed at any time to change from the Standard Production 


Allocation to the Alternative Production Allocation. 


C. Production of Brackish Water. Sand City shall have the right to Produce Brackish Water 


from the brackish Groundwater aquifer portion of the Coastal Subarea of the Seaside Basin for the 


purpose of operating its proposed desalinization plant, said Production being limited to the Aromas 


Sands Formation, so long as such Production does not cause a Material Injury. Upon receiving a 


complaint supported by evidence from any Party to this Decision that the Production of Brackish 


Water by Sand City is causing a Material Injury to the Seaside Basin or to the rights of any Party to 


this Decision as set forth herein, the Watermaster shall hold a noticed hearing. The burden of proof 


at such hearing shall be on the Party making the complaint to show, based on substantial evidence, 


that the Production of Brackish Water by Sand City is causing a Material Injury. If the Watermaster 


determines, based on substantial evidence, that the Production of Brackish Water by Sand City is 


causing a Material Injury to the Seaside Basin or to the rights of any Party to this Decision as set 


forth herein, the Watermaster may impose conditions on such Production of Brackish Water that 


are reasonably necessary to prevent such Material Injury. 


D. Injunction of Unauthorized Production. Each Producer is prohibited and enjoined from 


Producing Groundwater from the Seaside Basin except pursuant to a right authorized by this 


Decision, including Production Allocation, Carryover, Stored Water Credits, or Over-Production 


subject to the Replenishment Assessment. Further, all Producers are enjoined from any Over- 


Production beyond the Operating Yield in any Water Year in which Watermaster has declared 


that Artificial Replenishment is not available or possible. 


E. No Abandonment. It is in the interest of reasonable beneficial use of the Seaside Basin 


and its Water supply, that no Producer be encouraged to take and use more Water in any Water 


Year than is actually required, Therefore, failure to Produce all of the Water to which a Producer 


is entitled hereunder for any amount of time shall, in and of itself, not be deemed to be, or 


constitute an abandonment of such Producer's Base Water Right or Production Allocation, in 


whole or in part. The Water unused by any Party (either as Production or Carryover) will 
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otherwise contribute to the ongoing efficient administration of the Decision and the Physical 


Solution. 


F. Right to Carryover Unused Production Allocation; Carryover Credits. Except for those 


certain Parties electing to proceed under the Alternative Production Allocation, as set forth in 


Section III.B.3., for the first three Water Years each Producer who, during a particular Water 


Year, does not Extract from the Basin a total quantity equal to such Producer's Standard 


Production Allocation for the particular Water Year may establish Carryover Credits, up to the 


total amount of that Producer's Storage Allocation; provided, however, in no circumstance may 


the sum of a Producer's Storage Credits and Carryover Credits exceed that Producer's available 


Storage Allocation. Use (Extraction) of Carryover Credits shall be governed as otherwise 


provided in this Decision and the Watermaster Rules and Regulations. In consideration of the 


Seaside Basin's hydrogeologic characteristics, the Watermaster may discount the quantity of 


Water that may be Extracted pursuant to a Carryover Credit. 


G. Damages and Prohibition on Enjoining Municipal Pumping. The Parties recognize that 


California American's pumping is for municipal purposes, including drinking Water supplies for 


most of the Monterey Peninsula, including within all of the Defendant Cities and to all of the 


Defendant landowners. In this context, if California American's Groundwater pumping causes an 


"Intrusion" upon a Water User Defendant's Production Allocation, then it shall compensate the 


Water User Defendant for damages caused by this Intrusion. An "Intrusion" occurs when a Water 


User Defendant exercising an Alternative Production Allocation is directed by the Watermaster, 


this Court or any other competent governmental entity to reduce its Groundwater pumping to a 


level below that Water User Defendant's Alternative Production Allocation, while California 


American continues pumping Groundwater from the same subarea. This damages provision does 


not alter the priority of the Alternative Production Allocation over the Standard Production 


Allocation pursuant to Section III.B.3, and is intended to address potential exigent circumstances 


that might arise regarding California American's municipal water service. 


1. Damages from an Intrusion shall be calculated based upon the losses incurred by 


the Water User Defendant that are caused by the Intrusion. These losses may include the loss of 
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crop yield and associated income, measured against the average achieved over the preceding five 


(5) years from the date of the loss. Where an Intrusion occurs with respect to a Water User 


Defendant's exercise of an Alternative Production Allocation for golf course irrigation (i.e., an 


Intrusion to a "Golf Course Water User"), the Intrusion may cause discoloration, thinning and 


damage to the golf course turf and may require replacement of golf course turf and other golf 


course landscaping. Such conditions may, in turn, cause the loss of income from reduced golf 


course facilities usage and loss of good will. It may be difficult to quantify such damages to a 


sum certain. Accordingly, where a Golf Course Water User demonstrates that an Intrusion 


caused discoloration, thinning or loss of golf course turf, the following criteria shall be utilized to 


determine damages for an Intrusion to a Golf Course Water User. 


a. Lost Income. 


i. The Golf Course Water User's "Average Gross Annual Income" 


shall be determined by summing its gross annual income from each of the five (5) years 


preceding the year of the Intrusion and dividing that sum by five, except where a Golf Course 


Water User (Pasadera) has not been in operation for seven (7) years at the time of the Intrusion, 


the Average Gross Annual Income shall be determined by summing the gross annual income 


from each of the three years preceding the year of the Intrusion and dividing that sum by three; 


ii. The Golf Course Water User's gross annual income during the 


year of an Intrusion shall be subtracted from its Average Gross Annual Income, with the resulting 


difference constituting the amount of lost income damages for that year of Intrusion; and 


iii. If an Intrusion occurs in two or more years within a five-year  


period, damages shall be calculated using an Average Gross Annual Income based on the last 


consecutive five-year period preceding the first year of Intrusion, or if a Golf Course Water User 


(i.e., Pasadera) has not been in operation for a full seven (7) years at the time of the Intrusion, 


damages shall be calculated using an Average Gross Annual Income based on the last consecutive 


three-year period proceeding the first year of Intrusion. Gross Annual Income shall not be 


calculated based upon a year in which an Intrusion occurred. 
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iv. Water User Defendants shall make Feasible efforts to mitigate 


damages caused by an Intrusion (e.g., including use of evapotranspiration rates to schedule turf 


grass irrigation). 


b. Property Damage/Out-of-Pocket Repair Costs. 


i. Actual costs of repairing and/or replacing golf course turf and/or other 


golf course landscaping and associated labor costs shall be added to the lost income damages 


calculated as set forth in subparagraph (1), above. 


ii. The Golf Course Water User shall make Feasible efforts to 


mitigate damages by employing the best irrigation practices, including use of evapotranspiration 


rates to schedule turf grass irrigation. 


2. A damages Claim with all substantiating gross annual income data shall be 


provided to California American within 120 days after December 31 of the year in which the 


Intrusion occurred. California American shall accept or reject the Claim within 30 days thereafter. 


If within 35 days after receipt of a Claim, California American fails to notify the claimant of 


California American's acceptance or rejection of that Claim, such Claim is deemed accepted. If the 


Claim is affirmatively accepted, payment will be made at the time of Claim acceptance. If the 


Claim is deemed accepted by California American's failure to timely accept or reject the Claim, 


payment will be made within 30 days after the date the Claim is deemed accepted. If the Claim is 


rejected, all or in part, the Water User Defendant may proceed to a hearing before the Court to 


determine the appropriate damages, considering the above referenced criteria. The hearing shall be 


by motion with all supporting documentation and contest thereto submitted and supported by 


declaration. 


H. Allowed Storage. 


1. Public Resource. Underground Storage within the Seaside Basin is and shall 


remain a public resource. Subject to this paramount public right, the Parties hereto shall be 


permitted to utilize available Storage space for bona fide Groundwater Storage projects. This use 


shall be subject to the supervision of the Watermaster and this Court and shall be governed by the 


following more specific provisions. 
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2. In General. Except for those certain Parties electing to proceed under the


Alternative Production Allocation as set forth in Section 111.B.3., each Producer is entitled to 


Store Water in the Basin as provided for in this Decision and Watermaster's Rules and Regulations 


up to the amount of their Storage Allocation. Each Producer's Allowed Storage Allocation in each 


Subarea shall be calculated by multiplying its Storage Allocation Percentage by the Total Useable 


Storage Space, less space reserved by the Watermaster as herein below set forth. The initial 


Storage Allocation Percentages are equal to the Base Water Rights, Table 1, less Storage reserved 


for the Watermaster and certain public agencies. Parties with an Alternative Production Allocation 


are entitled to their Storage Production Allocation when they elect to change to Standard 


Production Allocation 


3. California American Storage Allocation. All Storage Allocation held by 


California American shall be held in trust by California American: (i) first for the benefit of 


California American's retail Water service customers within its service territory on the Monterey 


Peninsula and the County of Monterey and cities within its service territory which it serves; and 


(ii) then for other purposes as California American deems appropriate. In the event of a reduction 


in service from the Seaside Basin, California American will allocate service, including that which 


is associated with its Storage Allocation, in a manner that is consistent with and proportionate to its 


historic deliveries to all then current customers. Further, to the extent that California American has 


excess Storage Allocation available after meeting its responsibilities to its retail Water service 


customers within its service territory on the Monterey Peninsula and the cities which it serves, 


upon request by the County of Monterey, Monterey, Seaside, Sand City, or Del Rey Oaks, 


California American shall make available portions of its Storage Allocation within the Coastal 


Subarea for use by the requesting city in the Coastal Subarea as provided herein. Specifically, the 


city's request shall be made in writing and generally describe the public purpose and proposed use 


of the Storage Allocation by the requesting city. California American shall not deny the request 


unless making the requested portion of the Storage Allocation available to the city would 


unreasonably interfere with California American's ability to operate its system or to otherwise 


provide service to its customers. Should California American not be able to accommodate all 
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requests by all cities without unreasonably interfering with its operations and service 


responsibilities, first priority to excess Storage Allocation shall be given to each respective city 


requesting the use of a portion of the Storage Allocation up to an amount equal to the percentage 


that the total quantity of Water delivered by California American for retail service to the 


requesting city bears to the total quantity of Water delivered to all cities at the date the Decision is 


entered. Notwithstanding the paramount rights of each city described in this section, 5 percent of 


any Storage Allocation held in trust by California American will be reserved for de minimis 


Storage opportunities and made available for the benefit of any requesting city on the basis of first 


in time, first in right. Additionally, provision of Storage Allocation by California American to a 


requesting city shall not be construed as a waiver of California American's rights under section 


1501 et seq. of the California Public Utilities Code or consent to duplication of its retail Water 


service. Moreover, California American shall not charge any fee for use of its Storage Allocation 


by Monterey, Seaside, Sand City, or Del Rey Oaks. However, the capital or other value of 


California American's Storage Allocation shall belong to California American. Finally, 


no city may request use of California American's Storage Allocation unless it has first used all of 


its own. Storage Allocation as provided herein. 


4. Determination of Total Useable Storage Space. Watermaster shall determine and 


declare the Total Useable Storage Space in the Basin, and may annually adjust the Total Useable 


Storage Space pursuant to Section III.L.3.j.xix of this Decision,. If and when Watermaster adjusts 


the Total Useable Storage Space in the Basin, each Producer's Storage Allocation shall be adjusted 


accordingly. 


Each Storage Allocation is of the same legal force and effect, and each is without priority 


with reference to any other Producer's Storage Allocation. Watermaster shall, however, consider 


each proposal to Store Water independently pursuant to Section III.L.3.j.xx. 


5. Carryover. Each Producer operating under the Standard Production Allocation 


shall have the right to use their respective Storage Allocation to Store any Carryover Water 


subject to the provisions of this Decision. Unused (not Extracted) Stored Water Credits and 


Carryover Credits shall be carried over from year to year for the first three Water Years. 
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Thereafter Carryover Water withdrawal is subject to a percentage decrease consistent with 


percentage decreases in the Operating Yield, according to the terms of this Decision. Due to 


the hydrogeologic characteristics of the Seaside Basin, naturally occurring losses of stored 


Water may require Watermaster to discount the percentage of Stored Water that may be 


Extracted. Watermaster shall study the efficiencies of Storage in the Seaside Basin and set a 


uniform percentage for withdrawals of Stored Water. 


6. Injection and/or Spreading. Each Producer operating under the Standard 


Production Allocation, and the Watermaster, and certain public agencies, shall have the right to 


Store Water by Direct Injection, Spreading, or other artificial means so long as such Storage 


does not cause Material Injury to any other Party. Except as provided in Section III.H.5., no 


Producer herein granted a Storage Allocation may Store Water in the Seaside Basin without first 


executing a Storage and Recovery Agreement with Watermaster, pursuant to Section 


III.L.3.j.xx. Each Storage and Recovery Agreement shall further define the terms and conditions 


by which a Producer may exercise its Storage Allocation and associated Stored Water Credits. 


I. Injunction Against Unauthorized Storage. Each Producer is enjoined and restrained 


from Carrying Over or Storing any quantity of Water in the Seaside Basin greater than that 


Producer's Storage Allocation. Further, each Producer is enjoined from Storing any Water in the 


Seaside Basin except as provided in Section III.H.5. (establishment of Carryover Credits) or as 


authorized by a Storage and Recovery Agreement issued by Watermaster pursuant to Section 


III.L.3.j.xx. 


J. Measurement of Extractions and Storage. All Producers shall install, maintain, and use 


adequate measuring devices on all Groundwater Production facilities as directed by 


Watermaster and report accurate measurements of all Groundwater Produced from the Seaside 


Basin in the manner required by Watermaster's Rules and Regulations. Such measuring devices 


shall not conflict with any monitoring devices required by MPWMD. All Producers shall 


comply with the provisions for measurement of any Storage of Water in the Seaside Basin, as 


provided in Watermaster's Rules and Regulations, and as may be further provided for in a 


Storage and Recovery Agreement issued by Watermaster for such Storage. 
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K. Order of Accounting for the Production of Groundwater. Unless otherwise requested by 


a Producer in writing to Watermaster, Watermaster shall account for all Production of Water 


form the Seaside Basin by a Producer in any Water Year as follows: Production shall first be 


deemed Production of that Producer's Production Allocation up to that Producer's total 


Production Allocation, and thereafter shall be deemed Production of that Producer's Carryover 


Credits, if any, and thereafter shall be deemed Production of that Producer's Stored Water 


Credits, if any. So long as consistent with this section, Watermaster may prescribe 


administrative rules within its Rules and Regulations concerning the method and manner of 


accounting for the Production of Groundwater. 


L. Appointment of Watermaster; Watermaster Administrative Provisions. 


1. Establishment of Watermaster. A Watermaster shall be established for the 


purposes of administering and enforcing the provisions of this Decision and any subsequent 


instructions or orders of the Court. The Watermaster shall consist of thirteen (13) voting 


positions held among nine (9) representatives. California American, Seaside, Sand City, 


Monterey, and Del Rey Oaks shall each appoint one (1) representative to Watermaster for each 


two-year term of Watermaster. The Landowner Group shall appoint two (2) representatives to 


Watermaster for each two-year term of Watermaster. The MPWMD shall have one (1) 


representative and the MCWRA shall have one (1) representative. The representatives elected to 


represent the Landowner Group shall include one (1) representative from the Coastal Subarea 


and one (1) representative from the Laguna Seca Subarea. The California American 


representative shall possess three (3) voting positions; the. Seaside, MPWMD, and MCWRA 


representatives shall each possess two (2) voting positions; and every other representatives shall 


posses one (1) voting position. Each representative from the Landowner Group shall carry one-


half of the Landowner Representative vote. Each representative under the Landowner Group 


may also act as an alternate for the other. 


The right to assign a representative to Watermaster and the representative's respective 


voting power shall only transfer upon permanent sale of 51 percent or more of the Party's Base 


Water Right, but not upon the lease of any portion of the member's Base Water Right.
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2. Quorum and Agency Action. A minimum of six (6) representatives shall be 


required to constitute a quorum for the transaction of Watermaster affairs. Unless otherwise 


provided herein, the affirmative vote of seven (7) voting positions shall be required to constitute 


action by Watermaster. 


3. Qualification, Nomination, Election, and Administrative Procedures. 


a. Qualification. Any duly authorized agent of the entities or groups 


provided for in Section III.L.1. is qualified to serve as a representative on the Watermaster board. 


b. Term of Office. Each new Watermaster board shall assume office at the 


first regular meeting in January of every second year. Each Watermaster board member shall serve 


for a two-year term, subject to the retained jurisdiction of the Court. Should a vacancy arise on the 


Watermaster board for any reason, the respective entity or group from which that vacancy arises 


shall appoint a replacement representative in the manner prescribed by Watermaster Rules and 


Regulations. Such replacement shall complete the remainder of the term of the vacated office. 


Within 30 days of the appointment of any new Watermaster board member, any Party may file a 


motion with the Court challenging the appointment. The Court, acting sua sponte, may reject any 


Watermaster board appointment within the 30-day period. Challenges shall be based on allegations 


that the appointed board member does not possess the requisite skills necessary to effectively serve 


as a member of the Watermaster board. 


c. Nomination and Election of Landowner Representative. The nomination 


and election of the Landowner Group representatives shall occur in November of every second 


year in the manner designated by Watermaster Rules and Regulations. The nomination and election 


of the Landowner Group representatives shall be by cumulative voting with each member of the 


Landowner Group entitled to one (1) vote for each acre-foot of annual entitlement under the 


member's Alternative Production Allocation. Voting rights may only be transferred upon 


permanent sale of 51 percent or more of the Landowner Party's Base Water Right. 


d. Organization. At he first meeting of each newly comprised Watermaster 


board, the Watermaster shall elect a chairman and a vice-chairman from its membership. It shall 
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also select a secretary, a treasurer and such assistant secretaries and assistant treasurers as may be 


appropriate, any of whom may, but need not, be representatives appointed to Watermaster. 


e. Minutes. Minutes of all Watermaster meetings shall be kept and shall 


reflect a summary of all actions taken by the Watermaster. Copies thereof shall be furnished to 


all Parties and interested Persons as provided for inn Section III.P.2. Copies of minutes shall 


constitute notice of any Watermaster action therein reported. 


f. Regular Meetings. The Watermaster shall hold regular meetings at places


and times to be specified in the Watermaster Rules and Regulations. Its first meeting must be 


held within 15 days from the date Judgment is granted in this case. Notice of the scheduled or 


regular meetings of the Watermaster and of any changes in the time or place thereof shall be 


mailed to all Parties and interested Persons as provided for in Section III.P.2. 


g. Special Meetings. Special meetings of the Watermaster may be called at 


any time by the chairman or vice chairman or by any three (3) representatives appointed to 


Watermaster by written notice delivered personally or mailed to all Parties and interested Persons 


as provided for in Section III.P.2., at least twenty-four (24) hours on a business day before the time 


of each such meeting in the case of personal delivery, and five (5) days' notice prior to such 


meeting in the case of mail if the special meeting is being called under urgent circumstances. If a 


special meeting is called and no urgent circumstance exists, then at least ten (10) days' notice must 


be provided to all Parties. The notice shall specify the time and place of the special meeting and 


the business to be transacted at such meeting. No other business shall be considered at such 


meeting. 


h. Meeting Procedures. Watermaster shall designate the procedure for 


conducting meetings within its Rules and Regulations. Rules and regulations for conducting 


meetings shall conform to the procedures established for meetings of public agencies pursuant to 


the California Open Meetings Law ("Brown Act"), California Government Code section 54950 et 


seq., as it may be amended from time to time. 


i. Appointment of the Initial Watermaster Board. The initial Watermaster 


board, which shall take office immediately from the date Judgment is granted, shall be composed 
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of the duly authorized representatives of California American, Seaside, Sand City, Del Rey Oaks, 


Monterey, MCWRA, MPWMD, and two individuals to be designated by the landowners as the 


initial representatives of the Landowner Group for the Coastal and Laguna Seca Subareas, 


respectively. 


j. Duties, Powers and Responsibilities of the Watermaster. To assist the 


Court in the administration and enforcement of the provisions of this Decision, the Watermaster 


shall have and is limited to the following duties, powers, and responsibilities: 


i. Preparation of Monitoring and Management Plan. Within sixty 


(60) days from the date Judgment is granted, Watermaster will prepare a comprehensive 


monitoring and management plan for the Seaside Basin ("Monitoring and Management Plan"). 


The Monitoring and Management Plan must be consistent with the criteria set forth in Exhibit A. 


ii. Declaration of Operating Yield. Based upon the evidence at trial 


concerning historic Production in the Basin, the Court sets the Operating Yield for the Seaside 


Basin, as a whole, as 5,600 acre feet. The Operating Yield for the Coastal Subarea is 4,611 acre 


feet and 9889 acre feet for the Laguna Seca Subarea. The Operating Yield established here will be 


maintained for three (3) years from the date Judgment is granted, or until a determination is made 


by the Watermaster, concurred in by this Court, that continued pumping at this established 


Operating Yield will cause Material Injury to the Seaside Basin or to the Subareas or will cause 


Material Injury to a Producer due to unreasonable pump lifts. In that event, the Watermaster shall 


determine the modified Operating Yield in accordance with the Principles and Procedures 


attached hereto as Exhibit A, and through the application of criteria that it shall develop for this 


purpose. 


iii. Artificial Replenishment and Replenishment Assessments. Each


Water Year, the Watermaster will determine a Replenishment Assessment for Artificial 


Replenishment of the Seaside Basin necessary to offset the cumulative Basin Over-Production 


(as defined in Section III.A.21.), and levy a Replenishment Assessment. Said Replenishment 


Assessment does not apply to Production under an Alternative Production Allocation so long as 


such Production is within the fixed amount established for that Producer in Table 2 of 
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Section III.B.3. Funds so generated may be accumulated for multiple Water Years, if necessary, 


and shall be utilized solely for replenishment of the Basin Groundwater supply with Non-Native 


water. 


An additional Watermaster Replenishment Assessment shall be levied after the close of 


each Water Year against all Producers that incurred Operating Yield Over-Production during the 


Water Year. Said assessment shall be in addition to the Replenishment Assessment addressed in 


Section III.A.21. The Replenishment Assessment based upon Operating Yield Over-Production 


shall be levied against the Parties participating in the Alternative Production Allocation for only 


such Production that exceeds the Parties' respective fixed Alternative Production Allocation 


identified on Table 2. In the event Watermaster cannot procure Artificial Replenishment Water to 


offset Operating Yield Over-Production during the ensuing Water Year, the Watermaster shall so 


declare in December and no Operating Yield Over-Production then in effect may occur during the 


ensuing Water Year. Funds generated by the Operating Yield Over-Production Assessment shall be 


utilized by the Watermaster to engage in or contract for Replenishment of the Operating Yield 


Over-Production occurring in the Preceding Water Year as expeditiously as possible. 


Replenishment Assessments based on Over-Production and on Operating Yield Over- 


Production shall be assessed within 60 days of the end of each Water Year on a per acre-foot basis 


on each acre-foot, or portion of an acre-foot, of Over-Production, and payment shall be due no 


later than January 15th of the following year. The per acre-foot amount of the Replenishment 


Assessments shall be determined and declared by Watermaster in October of each Water Year in 


order to provide Parties with advance knowledge of the cost of Over-Production in that Water 


Year. 


Payment of the Replenishment Assessment shall be made by each Producer incurring a 


Replenishment Assessment within 40 days after the mailing of a statement for the Replenishment 


Assessment by Watermaster. If payment by any Producer is not made on or before said date, the 


Watermaster shall add a penalty of 5 percent thereof to such Producer's statement. Payment 


required of any Producer hereunder may be enforced by execution issued outside of this Court, by 


order of this Court, or by other proceedings by the Watermaster or by any Producer on the 
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Watermaster's behalf. All proceeds of Replenishment Assessments shall be used to procure 


Non-Native water, including, if appropriate, substitute reclaimed water. 


iv. Budget Assessments. The Watermaster budget for each Fiscal 


Year, and for the initial funding of the Monitoring and Management Plan, shall be funded by Budget 


Assessments. The Watermaster budget will be composed of three separate budgets. The first budget 


is solely for the funding of the Monitoring and Management Plan. The initial, onetime funding for 


the Monitoring and Management Plan shall not be in excess of $1,000,000. The annual budget for 


the Monitoring and Management Plan shall not be in excess of $200,000 for the first Fiscal Year, 


and thereafter as determined by the Watermaster. The Budget Assessment for the Monitoring and 


Management budget shall be assessed against each Producer (except *those in the Landowner 


Group) by multiplying the amount of the Monitoring and Management Plan budget for the ensuing 


Fiscal Year by the following percentages: 


(1)   California American  91% 


(2)   City of Seaside  7% 


(3)   Granite Rock Company  1% 


(4)   D.B.O. Development No. 27  1% 
 


At such times as a Party within the Coastal Subarea chooses to change its Alternative Production 


to a Standard Production Allocation that Party will be assessed a proportionate share of the 


Budget Assessment for the Monitoring and Management Plan Budget based upon a modification 


of the percentages to include any new Standard Production. 


The administrative budget shall be fixed at $100,000 annually for the first Fiscal Year, and 


thereafter as determined by the Watermaster. The Budget Assessment for the administrative 


budget shall be assessed against each Producer (except those inn the Landowner Group) by 


multiplying the amount of the budget for the ensuing Fiscal Year by the following percentages: 


(1)  California American 83% 


(2)  City of Seaside 14.4% 


(3) City of Sand City 2.6% 
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The Replenishment Budget shall be calculated based upon the anticipated cost of 


obtaining replenishment water, and shall be assessed as set forth in Section III.A.21, and in 


Section III.L.3.j.iii. 


Except for the initial Budget Assessment which shall be due 30 days from the date 


Judgment is granted, payment of the Administrative Assessment and the Monitoring and 


Management Assessment, subject to any adjustment by the Court as provided in Section III.N., 


shall be made on or before January 15th of the Fiscal Year for which the assessments have been 


levied. If such payment by any Producer is not made on or before said date, the Watermaster 


shall add a penalty of 5 percent thereof to such Producer's statement. Payment required of any 


Producer hereunder may be enforced by execution issued outside of this Court, by order of this 


Court, or by other proceedings by the Watermaster or by any Producer on the Watermaster's 


behalf. 


v. Reports, Information, and Records. The Watermaster will require 


Parties to furnish such reports, information, and records as may be reasonably necessary to 


determine compliance or lack of compliance by any Party with the provisions of this Decision. 


vi. Requirement of Measuring Devices. The Watermaster will 


require all Parties owning or operating any Groundwater Extraction and/or Storage facilities to 


install appropriate Water measuring devices, and to maintain said Water measuring devices at all 


times in good working order at such Party's own expense. Such devices shall not interfere with 


any measuring gauges required by MPWMD. 


vii. Inspections by the Watermaster. 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. 


viii. Collection of Arrears. The Watermaster will undertake any and all


actions necessary to collect the arrears of any Party with regard to any and all components of the 


Budget Assessment and/or the Replenishment Assessment. 
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ix. Hearing Objections; Review and Approvals. The Watermaster 


will hear all objections and/or review and determine approval or denial of the action(s) of any 


Party as provided for by any other provision of this Decision. 


x. Annual Report. The Watermaster will prepare, file with the Court 


and mail to each of the Parties on or before the 15th day of November, an annual report for the 


preceding Water Year, the scope of which shall include but not be limited to the following: 


· Groundwater Extractions; 


· Groundwater Storage;  


· Amount of Artificial Replenishment, if any, performed by Watermaster;  


· Leases or sales of Production Allocation;  


· 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; 


· Violations of the Decision and any corrective actions taken; 


· Watermaster administration costs; 


· Replenishment Assessments;  


· All components of the Watermaster budget; and 


· Recommendations. 


xi. Annual Budget and Appeal Procedure in Relation Thereto. The 


Watermaster will annually adopt a tentative budget for each Fiscal Year stating the anticipated 


expense for administering the provisions of this Decision, including reasonable reserve funds. The 


adoption of each Fiscal Year's tentative budget shall require the affirmative vote of seven (7) 


voting positions. The Watermaster shall mail a copy of said tentative budget to each of the 


Producers hereto at least 60 days before the beginning of each Fiscal Year. The Landowner Group 


representative shall not participate in any vote concerning the approval of the Watermaster 


budget.(f If any Producer hereto has any objection to said tentative budget, it shall present the same 


in writing to the Watermaster within 15 days after the date of mailing of said tentative budget by 


the Watermaster. If no objections are received within said period, the tentative budget shall 


become the Final budget. If objections are received, the Watermaster shall, within 10 days 
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thereafter, consider such objections, prepare a Final budget, and mail a copy thereof to each 


Producer, together with a statement of the amount assessed to each Producer (Administrative 


Assessment). Any Producer may apply to the Court within 15 days after the mailing of such 


Final budget for a revision thereof based on specific objections thereto in the manner provided in 


Section III.N. The Producer challenging the budget shall make the payments otherwise required 


of them to the Watermaster, despite the filing of the request for revision with the Court. Upon 


any revision by the Court, the Watermaster shall either remit to the Producers their pro rata 


portions of any reduction in the budget, or credit their accounts with respect to their 


Administrative Assessment for the next ensuing Fiscal Year, as the Court shall direct. The 


amount of each Producer's Budget Assessment shall be determined as provided in Section 


III.L.3.j.iv. 


Any money in Watermaster's budget not expended at the end of any Fiscal Year shall be 


applied to the budget of the succeeding Fiscal Year. 


xii. Rules and Regulations. The Watermaster will adopt and amend 


from time to time such Rules and Regulations as may be reasonably necessary to carry out its 


duties, powers and responsibilities under the provisions of this Decision. The Rules and 


Regulations and any amendments thereto, shall be effective on such date after the mailing 


thereof to the Parties as is specified by the Watermaster, but not sooner than thirty (30) days after 


such mailing. The Watermaster shall adopt initial Watermaster Rules and Regulations within 


ninety (90) days from the date Judgment is granted. 


xiii. Acquisition of Facilities. The Watermaster may purchase, lease, 


acquire and hold all necessary property and equipment as necessary to perform the duties, 


powers, and responsibilities provided to Watermaster by this Decision; provided, however, that 


Watermaster shall not acquire any interest in real property in excess of year-to-year tenancy for 


necessary quarters and facilities. 


xiv. Employment of Staff and Consultants. The Watermaster may 


employ such administrative, engineering, geologic, accounting, legal, or other specialized 


personnel or consultants as may be deemed appropriate to the carrying out of its duties, powers, 
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and responsibilities and to require appropriate bonds from all officers and employees handling 


the Watermaster funds. 


xv. Investment of Funds. The Watermaster may hold and invest any 


and all funds that the Watermaster may possess in investments authorized from time to time for 


public agencies in the State of California. 


xvi. Borrowing. The Watermaster may borrow in anticipation of 


receipt of assessment proceeds an amount not to exceed the annual amount of assessments levied 


but uncollected. 


xvii. Contracts. The Watermaster may enter into contracts for the 


performance of any administrative power herein granted. 


xviii. Cooperation with Public and Private Entities. The Watermaster 


may act jointly or cooperate with any public or private entity to the end that the purposes of the 


Physical Solution may be fully and economically carried out. Where it is more economical to do 


so, Watermaster is directed to use such facilities of a public or private entity as are available to it 


to execute the duties, powers, and responsibilities provided to Watermaster under this Decision. 


xix. Declaration of Total Usable Storage Space. The Watermaster 


will declare the Total Useable Storage Space and periodically issue adjustments to the same. 


xx. Review of Storage Applications; Regulation of Storage; Issuance 


of Storage and Recovery Agreements. The Watermaster will review applications for Storage in 


the Seaside Basin, regulate the Storage of Non-Native Water in the Seaside Basin, and issue 


Storage and Recovery Agreements, all as provided below. All applications for Storage in the 


Seaside Basin shall be considered and voted on before a noticed meeting of the Watermaster. 


However, all such applications shall be approved absent the issuance of findings that a Material 


Injury to the Seaside Basin or Producers will or is likely to occur as a result of the proposed 


Storage program and no reasonable conditions could be imposed to eliminate such risk. If a 


Storage application is approved, the Watermaster shall issue a Storage and Recovery Agreement. 


The Storage and Recovery Agreement may include, among other possible elements and/or 


provisions, the following conditions to avoid Material Injury: (1) the quantity of Water authorized 
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to be Spread or Directly Injected into the Seaside Basin, (2) the location of the authorized 


Spreading or Direct Injection, (3) the location(s) where the Water may be recaptured, (4) the 


particular Water quality characteristics that are required pursuant to the Storage and Recovery 


Agreement, (5) the amount of Water that may be recaptured pursuant to the Stored Water Credits 


calculated by Watermaster, (6) any other terms and conditions deemed necessary to protect the 


Seaside Basin and those areas affected by the Seaside Basin. Such Storage and Recovery 


Agreements may provide for different locations for introduction and Extraction of Stored Water if 


deemed appropriate by the Watermaster. 


xxi. Monitoring and Study of the Seaside Basin and All Seaside Basin 


Activities. The Watermaster will monitor and perform or obtain engineering, hydrogeologic, and 


scientific studies concerning all characteristics and workings of the Seaside Basin, and all natural 


and human-induced influences on the Seaside Basin, as they may affect the quantity and quality 


of Water available for Extraction, that are reasonably required for the purposes of achieving 


prudent management of the Seaside Basin in accord with the provisions of this Decision. 


xxii. Relocation of Authorized Production Locations. The Watermaster 


will order relocation of the authorized quantity of Production pursuant to any Producer's 


Production Allocation from a specific location or from a specific aquifer within the same Subarea 


of the Seaside Basin, provided that it allows equivalent Production from any other location/aquifer 


in the Seaside Basin within the same Subarea that would not also create a reasonable potential for 


Material Injury. Watermaster may only order relocation of Production after issuing findings that a 


Material Injury has occurred or is likely to occur as a result of the then-authorized quantity and 


geographic distribution of Production. Watermaster may not order the relocation of Production by 


any Producer that is a member of the Landowner Group. 


xxiii. Water Quality. The Watermaster will take any action within the 


Seaside Basin, including, but not limited to, capital expenditures and legal actions, which in the 


discretion of Watermaster is necessary or desirable to accomplish any of the following: 
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· Prevent contaminants from entering the Groundwater 


supplies of the Seaside Basin, which present a significant threat to the Groundwater quality of 


the Seaside Basin, whether or not the threat is immediate; 


· Remove contaminants from the Groundwater supplies of the 


Seaside Basin presenting a significant threat to the Groundwater quality of the Seaside Basin; 


· Determine the existence, extend, and location of contaminants in, 


or which may enter, the Groundwater supplies of the Seaside Basin; 


· Determine Persons responsible for those contaminants; and 


· Perform or obtain engineering, hydrologic, and scientific studies 


as may be reasonably required for any of the foregoing purposes. 


xxiv. Other Specified Powers Pursuant to Decision Terms. The 


Watermaster will undertake any other powers, duties, or responsibilities provided through any 


other provision of this Decision. 


xxv. No Power to Alter Allocation or Rights. Watermaster has no 


power to adjust any Producer's Base Water Right or the formula for determining Production 


Allocation, except to accommodate the intervention of a new Party pursuant to Section 1110.1.b. 


However, should an adjustment of Base Water Right and/or Production Allocation within a 


Subarea be required to accommodate the intervention of a new Party, no adjustment shall be made 


to the Base Water Right or Production Allocations possessed by any Party operating under the 


Alternative Production Allocation within the Landowner Group until the Production Allocations 


for that Subarea possessed by Parties operating underthe Standard Production Allocation have 


been reduced to zero. 


xxvi. Effect of Non-Compliance by Watermaster With Time Provisions. 


Failure of the Watermaster to perform any duty, power or responsibility set forth in this Decision 


within the time limitation herein set forth shall not deprive the Watermaster of authority to 


subsequently discharge such duty, power, or responsibility, except to the extent that any such 


failure by the Watermaster may have rendered some otherwise required act by a Party impossible. 
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xxvii. Public Records. Watermaster shall conform to the 


procedures established under the California Public Records Act, California Government 


Code section 54950 et seq., as it may be amended from time to time. 


M.  Additional Provisions of Physical Solution. 


In order to provide flexibility to the injunctive provisions set forth in Section III.D 


of this Decision, and to assist in a Physical Solution to meet Water requirements in the Basin,


the determination of rights and responsibilities, and the injunctive provisions so set forth are 


subject to the following provisions: 


1.  California American Obligation to Augment Water Supply  


a. Long-Term Supplemental Water Supplies. California American shall 


undertake all reasonable best efforts to promptly and diligently pursue, and if necessary 


collaborate with other entities, to obtain and develop sufficient long-term supplemental 


Water supplies to augment the Water supply available for its service territory within 


Monterey County. 


b. Interim Supplemental Water Supplies. During the interim period, 


until long-term supplemental Water supplies are available, California American shall 


undertake all reasonable best efforts to ensure that it has sufficient Water supplies to meet all 


present Water supply needs, including the Water credits allocated to the various political 


subdivisions pursuant to the MPWMD's Water Allocation Program, in such quantities as set 


forth in Exhibit D, and the Water credits issued to various properties pursuant to the 


MPWMD's Water Allocation Program. 


c. Regulatory Authorization. California American's duties under 


Sections III.M.1.a and III.M.1.b above will be measured and construed in the context that 


there are various regulatory approvals that must be obtained for California American to 


successfully implement the measures reasonably contemplated to secure supplemental Water.


For example, it is acknowledged and understood that California American's ability to 


complete a supplemental Water supply project will require approvals and authorizations from


the State Water Resources Control Board ("SWRCB") and the California Public Utilities 
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Commission ("CPUC"). Accordingly, California American will not be considered in default 


under this Section III.M.1 if it uses reasonable best efforts to obtain the required approvals 


and authorizations. 


d.Credit Toward Replenishment Assessment. California American's expenditures 


for water supply augmentation may also provide replenishment water for the Basin. 


Accordingly, on an annual basis, California American will provide the Watermaster with an 


accounting of all expenditures it has made for water supply augmentation that it contends has or 


will result in replenishment of the Basin. The Watermaster shall review these expenditures and if 


it concurs reduce California American's Replenishment Assessment obligation, for that year, by 


an amount equal to the amount claimed by California American. To the extent that the 


Watermaster rejects any of the claimed amounts, it shall provide California American with an 


explanation for the rejection and allow California American an opportunity to meet and confer 


on the disputed amount. In the event that the Watermaster and California American cannot 


agree, the matter may be referred to the Court through a request filed by California American. 


2. Assignment and Transfer of Production Allocation. Subject to other 


provisions of this Decision, and any applicable Watermaster Rules and Regulations, the 


Parties may assign and transfer any portion of their respective Production Allocation either 


on an annual Water Year basis or in perpetuity to any Person for use within the Basin. 


The Parties may also assign and transfer the right to Extract any quantity of 


Water associated with an existing Stored Water Credit or Carryover Credit, subject to 


other provisions of this Decision, and any applicable Watermaster Rules and 


Regulations. 


3. Export of Groundwater Outside of Subarea or Seaside Basin. 


a. Exports Authorized from the Coastal Subarea. Producers may export 


Water Produced from the Coastal Subarea for reasonable and beneficial uses within another 


Subarea of the Seaside Basin. Only California American may export water outside the Basin, 


and then only to provide water to its current customers. This means that, in any Water Year, 


any Producer may export from the Coastal Subarea up to, but not in excess of, a quantity 
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equal to the sum of that Producer's Production Allocation, plus Stored Water Credits, plus 


Carryover Credits. Export of Groundwater in excess of a Producer's total rights (Production 


Allocation, plus Stored Water Credits, plus Carryover Credits), however, is prohibited. 


b. Exports of Natural Replenishment Water Prohibited from the 


Laguna Seca Subarea. Exports from the Laguna Seca Subarea of Natural Replenishment 


Water and Carryover Credits not caused by Artificial Replenishment are prohibited. 


c. Portability Authorized Within Subareas; Portability Prohibited 


Between Subareas. Any Producer may change the location of its Production facilities within 


its respective Subarea or join other Production facilities within its Subarea, so long as such 


relocation does not cause a Material Injury or threat of Material Injury to the Basin or 


interfere with the Production by any pre-existing Production facilities operated by another 


Producer(s). No Party may Produce Groundwater from the Coastal Subareas pursuant to any 


right recognized by this Decision in the Laguna Seca Subarea, and vice versa. 


N. Watermaster Decision Review Procedures. Any action, decision, rule or procedure of 


the Watermaster pursuant to this Decision shall be subject to review by the Court on its own 


motion or on timely motion by any Party, as follows: 


1. Effective Date of the Watermaster Action. Any order, decision or action of the


Watermaster pursuant to this Decision on noticed specific agenda items shall be deemed to 


have occurred on the date of the order, decision or action. 


2. Notice of Motion. Any Party may, by a regularly noticed motion, petition the 


Court for review of the Watermaster's action or decision pursuant to this Decision. The 


motion shall be deemed to be filed when a copy, conformed as filed with the Court, has been 


delivered to the Watermaster together with the service fee established by the Watermaster 


sufficient to cover the cost to photocopy and mail the motion to each Party. The Watermaster 


shall prepare copies and mail a copy of the motion to each Party or its designee according to 


the official service list which shall be maintained by the Watermaster according to Section 


III.P.2. A Party's obligation to serve notice of a motion upon the Parties is deemed to be 


satisfied by filing the motion as provided herein. Unless ordered by the Court, any such
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petition shall not operate to stay the effect of any Watermaster action or decision that is 


challenged. 


3. Time for Motion. A motion to review any Watermaster action or decision will 


be filed within thirty (30) days after such Watermaster action or decision, except that motions 


to review Budget Assessments and Replenishment Assessments hereunder shall be filed 


within fifteen (15) days of mailing of notice of the Assessment. 


4. De Novo Nature of Proceedings. Upon filing of a petition to review a 


Watermaster action, the Watermaster shall notify the Parties of a date when the Court will take 


evidence and hear argument. The Court's review shall be de novo and the Watermaster 


decision or action shall have no evidentiary weight in such proceeding. 


0. Reserved Jurisdiction and Other Remedies. 


1. Continuing Jurisdiction. 


a. Jurisdiction Reserved. Full jurisdiction, power and authority are 


retained by and reserved by the Court upon the application of any Party or by the 


Watermaster, by a noticed motion to all Parties, to make such further or supplemental orders 


or directions as may be necessary or appropriate for interpretation, enforcement, or 


implementation of this Decision. The Court may also modify, amend or amplify any of the 


provisions of this Decision upon noticed motion to all the Parties. The Court, through its 


reserved and retained jurisdiction, however, shall not have the authority to adjust any 


Producer's Base Water Right or Production Allocation, except to accommodate the 


intervention of a new Party pursuant to Section 111.0.1.b. However, should an adjustment of 


Base Water Right and/or Production Allocation within a Subarea be required to accommodate 


the intervention of a new Party, no adjustment shall be made to the Base Water Right or 


Production Allocations possessed by any Party operating under the Alternative Production 


Allocation within the Landowner Group until the Production Allocations within that Subarea 


possessed by Parties operating under the Standard Production Allocation have been reduced 


to zero. 
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b. Intervention After Decision. Any non-party who is Producing or 


proposes to Produce Groundwater from the Seaside Basin in an amount equal to or greater 


than five (5) acre feet per year, may seek to become a Party to this Decision through (1) a 


stipulation for intervention entered into with the Watermaster or (2) any Party or the 


Watermaster filing a complaint against the non-party requesting that the non-party be joined 


in and bound by this Decision. The Watermaster may execute said stipulation on behalf of the 


other Parties herein, but such stipulation shall not preclude a Party from opposing such 


intervention at the time of the Court hearing thereon. A stipulation for intervention must be 


filed with the Court, and the Court will then consider an order confirming said intervention 


following thirty (30) days' notice to the Parties. Thereafter, if approved by the Court, such 


intervenor shall be a Party bound by this Decision and entitled to the rights and privileges 


accorded under the Physical Solution herein. 


2. Reservation of Other Remedies. 


a. Claims By and Against Non-Parties. Nothing in this Decision shall 


expand or restrict the rights, remedies or defenses available to any Party in raising or 


defending against claims made by any non-party. Any Party shall have the right to initiate an 


action against any non-party to enforce or compel compliance with the provisions of this 


Decision. 


b. Claims Between Parties on Matters Unrelated to the Decision. 


Nothing in this Decision shall either expand or restrict the rights or remedies of the Parties 


concerning any subject matter that is unrelated to the use of the Seaside Basin for Extraction 


and/or Storage of Water as allocated and equitably managed pursuant to this Decision. 


P. General Provisions. 


1. Decision Constitutes Inter Se Adjudication. This Decision constitutes an inter 


se adjudication of the respective rights of all Parties. 


2. Service Upon and Delivery to Parties and Interested Persons of Various 


Papers. This Decision and all future notices, determinations, requests, demands, objections, 


reports and other papers and processes Produced from this Court shall be served on all 
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Parties by first class mail, postage prepaid, addressed to the designee and at the address 


designated for that purpose in the list attached as Exhibit E to this Decision, or in any 


substitute designation filed with the Court. 


Each Party who has not heretofore made such a designation, within thirty (30) days 


from the date Judgment is granted, shall file with the Court, with proof of service of a copy 


upon the Watermaster, a written designation of the Person to whom, and the address at which, 


all future notices, determinations, requests, demands, objections, reports and other papers and 


processes to be served upon that Party or delivered to that Party are to be so served or 


delivered. 


A later substitute designation filed and served in the same manner by any Party shall be 


effective from the date of the filing as to the then future notices, determinations, requests, 


demands, objections, reports and other papers and processes to be served upon or delivered to 


that Party. 


Watermaster shall maintain at all times a current list of Parties to whom notices are to be 


sent and their address for purposes of service. Copies of such lists shall be available to any 


Person. If no designation is made, a Party's designee shall be deemed to be, in order of priority: 


(a) the Party's attorney of record; (b) if the Party does not have an attorney of record, the Party 


itself at the address on the Watermaster list. 


Watermaster shall also maintain a list of interested Persons that shall include all Persons 


whom, by written request to Watermaster, request to be added to Watermaster's list of interested 


Persons. All notices, determinations, requests, demands, objections, reports and other papers and 


processes required to be delivered to interested Persons shall be delivered to all Parties and all 


Persons on Watermaster's list of interested Persons. 


Delivery to or service upon any Party or interested Person by Watermaster, by any other 


Party, or by the Court, of any document required to be served upon or delivered to a Party under 


or pursuant to this Decision shall be deemed made if made by deposit thereof (or by copy 


thereof) in the mail, first class postage prepaid, addressed to the designee of the Party and at the 


address shown in the latest designation filed by that Party. 
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Any Party desiring to be relieved of receiving deliveries from Watermaster may file a 


waiver of notice on a form to be provided by Watermaster. 


3. Decision Binding on Successors. All provisions contained in this Decision are 


applicable to and binding upon and inure to the benefit of not only the Parties to this action, but 


also to their respective heirs, executors, administrators, successors, assigns, lessees, licensees and 


to the agents, employees and attorneys in fact of any such Persons. 


Q. The Complaints in Intervention 


The Complaint in Intervention of MPWMD seeks declaratory relief regarding its statutory 


right to manage and control pumping in the Basin, to store water in and Extract water from the 


Basin, to store and use reclaimed water, to manage all water distribution facilities within the Basin, 


and "the quantification and prioritization of its water and storage rights". It also sought a Physical 


Solution for the management of the Basin's water resources, with MPWMD being appointed as 


Watermaster to administer the Court's judgment. It also sought parallel injunctive relief against the 


parties to the lawsuit. 


The Complaint in Intervention of MCWRA sought declaratory and injunctive relief 


regarding its right to manage and control water resources including, inter alia, those within the 


boundaries of the Seaside Basin, and a permanent injunction prohibiting any party to the lawsuit 


from exercising control "in any fashion" of the Basin in contravention of its water management 


authority. 


On December 12, 2005, the Court asked the parties to brief the issue of whether MPWMD 


should be designated as Watermaster. Briefs were submitted by MPWMD, Plaintiff, Cal Am, and 


the City of Seaside. The court had previously received an Amicus brief from the Sierra Club which 


dealt with the issue of the powers of MPWMD land the effect on those powers if the court were to 


appoint a Watermaster other than MPWMD. The Court has read and considered each submitted 


brief. It has also read the Act which created MPWMD (Water 


Code Appendix, Chapter 118), and has had the benefit of the arguments of the parties concerning 


the subject. Being so informed it has concluded that the appointment of a collaborative 


Watermaster does not interfere with the powers of the District. 
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The District has argued that appointment of a Watermaster other than itself would violate 


the Separation of Powers doctrine. It urges that the legislature has vested it with the power to 


regulate pumping, and therefore only it is qualified to serve as Watermaster. On the other hand, 


the District has asked the Court to adopt a Physical Solution for the Basin. In so arguing, it 


necessarily concedes that this Court possesses power to regulate use of the Basin beyond any 


power the District currently possesses. Furthermore, the undisputed evidence in this case has 


shown that, although the District is empowered to adopt a Groundwater management plan it has 


never done so. The language of Water Code Section 10753 is instructive regarding the issue of 


the Separation of Powers: 


"(a) Any local agency, whose service area includes a groundwater basin... that is  


not subject to groundwater management pursuant to... a court order, judgment, or 


decree, may... adopt and implement a groundwater management plan." 


(Emphasis added.) 


Pursuant to the quoted provisions of the foregoing section, the District will not be able in the 


future to adopt a Groundwater management plan for the Seaside Basin. Clearly the legislature 


contemplated that courts had the power to develop management plans for aquifer management 


even if a water management district already existed in a geographical area. 


The District further argues that if the Court appoints a Watermaster other than itself, the 


authority of the Watermaster must not conflict with the MPWMD's authority. It is certainly true 


that the District possesses certain authority, which it is free to exercise according to the 


legislative mandate which created it. However, it is apparent the legislature did not intend that all 


of the powers it granted to the District be held exclusively by the District, else it would not at a 


later time have created the Monterey County Water Resources Agency and endowed it with many 


of the powers granted to the MPWMD. Rather, in creating the MCWRA, the legislature 


mandated that the two agencies cooperate with one another (Water Code Appendix Section 52-


85). Similarly, the judgment contemplated in this Decision requires the Watermaster to "... act 


jointly or cooperate with any public...entity to the end that the purposes of the Physical Solution 


may be fully... carried out." (Section III.L.3.j.xviii) 
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On pages 15-16 of its brief, the District lists 9 powers and asserts those powers would 


"encompass the duties of any appointed watermaster." The Court has compared those 9 asserted 


powers and has concluded that those powers, to the extent that they exist or are currently being 


utilized by the District, do not encompass all the duties of a Watermaster appointed by the 


judgment. Furthermore, to the extent the Watermaster may be given powers akin to those of the 


District, this Court retains jurisdiction to determine any conflict which may arise in the future. 


For example, the Decision directs that any metering of Production wells by the Watermaster 


shall be done in a way which does not conflict with the MPWMD gauging already in place on 


all producing wells. The MPWMD is still able to develop water resources within its boundaries 


and can store water for the benefit of the District in the Basin, although it has not to date done 


either of those things with regard to the Seaside Basin. 


One asserted power deserves more precise attention: the asserted "...power and duty to 


manage and regulate the transferability of the water among users- (Water Code Appendix) 


Section 328(g)." The plain reading of the referenced section does not encompass the right 


asserted. Furthermore, to the extent those that section purports to grant the District the power 


to "...declare rights in the natural flow of any subterranean supply of water..." it is apparent that 


the legislature did not intent to interfere with the ultimate right of the courts to determine the 


water rights of parties claiming such rights. To read the section otherwise would be to create a 


true Separation of Powers issue. 


In fairness to the District, it had, of necessity, to confine its analysis of the duties of the 


proposed Watermaster to those set forth in the Proposed Stipulated Judgment. The Decision, 


while obviously relying on the structure and format of the Stipulated Judgment, does not track all 


provisions of said Judgment. For example, many of the concerns of the District revolve around 


its statutory right to store water in subterranean reservoirs. The Decision preserves that right. 


Similarly, while the Decision allows the assignment of Production rights (which the District is 


not empowered to affect by its referenced legislation, Water Code Section 328(g)), it does not 


provide for the transferability of Storage rights, a matter which might be of concern to the 


District under certain circumstances. 
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The District argues that the proposed powers of the Watermaster regarding maintenance and 


modification of the Operating Safe Yield would conflict with the District's authority. Much of its 


argument is addressed to language in the Proposed Stipulated Judgment which does not appear in 


the Decision. The Decision grants certain rights of control to the Watermaster for the purpose of 


maintaining the viability of the aquifer. However, it does not purport to forbid any regulation of 


the Basin which may be required by a public agency possessing the power to impose such 


regulation. In this regard it should be noted that the complaint in this case first raised the issue of 


the Overdraft status of the Basin, and the initial pleadings of the District stated that it did not 


know if that were true or not. The Decision does not conflict with any procedure or plan currently 


in place by the District to establish an Operating Yield for the Basin. 


Of concern to the District is the fact that the Watermaster will be empowered to augment 


the underground water supply. While Water Code Section 118-343 gives the District the power to 


levy a Groundwater charge for the purpose of augmenting underground water supplies, in fact 


from the time of its creation in 1977 to the present the District has established no such charge, and 


has not augmented the underground water supply of the Basin. The fact that the Watermaster is 


authorized in the contemplated judgment to assess charges for replenishment of the Basin does not 


prevent the District in the future from undertaking such augmentation, if it determines it is 


appropriate to do so. 


Based upon the evidence adduced at trial, which demonstrated that a collaborative 


Watermaster will likely provide more tangible results than any single individual or entity 


Watermaster, the Court has decided to appoint a collaborative board as Watermaster. 


The prayer of MPWMD for injunctive relief is denied, except insofar as the court will issue 


injunctive relief as set forth in the Decision at the request of all parties. The prayer that the Court 


adopt a Physical Solution for the Seaside Basin is granted. The request for declaratory relief is 


granted to the extent that the court finds that the statutory rights of MPWMD are not in conflict 


with the Physical Solution and the appointment of a Watermaster in this proceeding. 


The Complaint in Intervention of MCWRA also seeks declaratory and injunctive relief, but 


does not urge the appointment of itself or any other entity as Watermaster. The request for 
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injunctive relief is denied as moot, since the lawsuit does not challenge the statutory authority of 


the Agency. The request for declaratory relief is granted to the extent that the Court finds that 


the statutory rights of MCWRA are not in conflict with the Physical Solution adopted by the 


Court in this proceeding. 


A statement of decision, if requested by any party, will be prepared by Plaintiff. If no party 


within ten days of the filing of this Decision specifies controverted issues or makes proposals not 


covered in the Decision this Decision shall become the Statement of Decision, and Plaintiff shall 


prepare a judgment thereon. 
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Dated: 


9 February 07 


By


 


Honorable Roger D. Randall 
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YTD Repl Fund

																				Seaside Groundwater Basin Watermaster

																				Replenishment Fund																												9/19/22

																				Water Year 2023 (October 1 - September 30) / Fiscal Year (January 1 - December 31, 2023)																												Page 1

																				Proposed 2023 Budget



		Replenishment Fund 						2006				2007				2008				2009				2010				2011				2012				2013				2014				2015				2016

		Assessment Water Year						WY 05/06				WY 06/07				WY 07/08				WY 08/09				WY 09/10				WY 10/11				WY 11/12				WY 12/13				WY 13/14				WY 14/15				WY 15/16

		Unit Cost:				a		$1,132 / $283				$1,132 / $283				$2,485 / 621.25				$3,040 / $760				$2,780 / $695				$2,780 / $695				$2,780 / $695				$2,780 / $695				$2,702/$675.50				$2,702/$675.50				$2,702/$675.50

		Cal-Am Water Balance Forward				b		$   -				$   1,641,004				$   4,226,710				$   (2,871,690)				$   (2,839,939)				$   (3,822,219)				$   (6,060,164)				$   (8,735,671)				$   (6,173,771)				$   (3,102,221)				$   (676,704)

		Cal-Am Water Production (AF)				c		3,710.00				4,059.90				3,862.90				2,966.02				3,713.52				3,416.04				3,070.90				3,076.61				3,232.10				2,764.73				1,879.21

		Cal-Am Water NSY Over-Production (AF)				d		1,862.69				2,266.32				2,092.16				1,241.27				1,479.47				1,146.71				820.48				856.42				1,032.77				782.17				-

				Exceeding Natural Safe Yield Considering Alternative Producers		e		$   2,106,652				$   2,565,471				$   5,199,014				$   3,773,464				$   4,112,933				$   3,187,854				$   2,280,943				$   2,380,842				$   2,790,539				$   2,113,414				$   - 0

				Operating Yield Overproduction Replenishment		f		$   -				$   20,235				$   8,511				$   -				$   -				$   -				$   154,963				$   181,057				$   281,012				$   312,103				$   - 0

				Total California American 		g		$   2,106,652				$   2,585,706				$   5,207,525				$   3,773,464				$   4,112,933				$   3,187,854				$   2,435,907				$   2,561,899				$   3,071,550				$   2,425,516



				CAW Credit Against Assessment		h		$   (465,648)								$   (12,305,924)				$   (3,741,714)				$   (5,095,213)				$   (5,425,799)				$   (5,111,413)



				CAW Unpaid Balance		i		$   1,641,004				$   4,226,710				(2,871,690)				$   (2,839,939)				$   (3,822,219)				$   (6,060,164)				$   (8,735,671)				$   (6,173,771)				$   (3,102,221)				$   (676,704)				$   (676,704)



		City of Seaside Balance Forward				j		$   -				$   243,294				$   426,165				$   1,024,272				$   1,619,973				$   891,509				$   (110,014)				$   (773,813)				$   (1,575,876)				$   (2,889,325)				$   (3,346,548)

		City of Seaside Municipal Production (AF)				k		332.00				287.70				294.20				293.44				282.87				240.68				233.72				257.73				223.64				185.01				195.16

		City of Seaside NSY Over-Production (AF)				l		194.07				153.78				161.99				153.06				113.21				50.84				58.82				85.17				52.71				25.77				37.87

				Exceeding Natural Safe Yield Considering Alternative Producers		m		$   219,689				$   174,082				$   402,540				$   465,300				$   314,721				$   141,335				$   163,509				$   236,782				$   142,410				$   69,630				$   102,330

				Operating Yield Overproduction Replenishment		n		$   12,622				$   85				$   4,225				$   16,522				$   20,690				$   - 0				$   1,689				$   27,007				$   3,222				$   38				$   11,959

				Total Municipal		o		$   232,310				$   174,167				$   406,764				$   481,823				$   335,412				$   141,335				$   165,198				$   263,788				$   145,631				$   69,667				$   114,290



		City of Seaside - Golf Courses (APA - 540 AFY)

				Exceeding Natural Safe Yield - Alternative Producer		p		$   - 0				$   - 0				$   131,705				$   69,701				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0

				Operating Yield Overproduction Replenishment		q		$   - 0				$   - 0				$   32,926				$   17,427				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0

				Total Golf Courses		r		$   - 0				$   - 0				$   164,631				$   87,128				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0

		Total City of Seaside*				s		$   232,310				$   174,167				$   571,395				$   568,951				$   335,412				$   141,335				$   165,198				$   263,788				$   145,631				$   69,667				$   114,290

				City of Seaside Late Payment 5%		t		$   10,984				$   8,704				$   26,712				$   26,750				$   15,737



				In-lieu Credit Against Assessment		u																		$   (1,079,613)				$   (1,142,858)				$   (828,996)				$   (1,065,852)				$   (1,459,080)				$   (526,890)				$   (162)



				City of Seaside Unpaid Balance		v		$   243,294				$   426,165				$   1,024,272				$   1,619,973				$   891,509				$   (110,014)				$   (773,813)				$   (1,575,876)				$   (2,889,325)				$   (3,346,548)				$   (3,232,420)



		Mission Memorial Park

		Mission Memorial Park Production (AF)				w										20.80				26.40				12.80				22.40				27.00				24.95				24.89				17.97				13.67

		Mission Memorial Park NSY Over-Production (AF)				x		- 0				- 0				- 0				- 0				- 0				- 0				- 0				- 0				- 0				- 0				- 0

				Exceeding Natural Safe Yield - Alternative Producer		y		$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0

				Operating Yield Overproduction Replenishment		z		$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0

				Total Mission Memorial Park		aa		$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0



		Total Replenishment Fund Balance				bb		$   1,884,298				$   4,652,874				$   (1,847,417)				$   (1,219,966)				$   (2,930,710)				$   (6,170,178)				$   (9,509,483)				$   (7,749,648)				$   (5,991,546)				$   (4,023,252)				$   (3,909,125)



		Replenishment Fund Balance Forward				cc		$   - 0				$   1,884,298				$   4,652,874				$   (1,847,417)				$   (1,219,966)				$   (2,930,710)				$   (6,170,178)				$   (9,509,483)				$   (7,749,648)				$   (5,991,546)				$   (4,023,252)

		Total Replenishment Assessments 				dd		$   2,349,946				$   2,768,576				$   5,805,632				$   4,369,165				$   4,464,082				$   3,329,189				$   2,601,104				$   2,825,688				$   3,217,182				$   2,495,183				$   114,290

		Total Paid and/or Credited				ee		$   (465,648)				$   - 0				$   (12,305,924)				$   (3,741,714)				$   (6,174,826)				$   (6,568,657)				$   (5,940,409)				$   (1,065,852)				$   (1,459,080)				$   (526,890)				$   (162)

		Grand Total Fund Balance				ff		$   1,884,298				$   4,652,874				$   (1,847,417)				$   (1,219,966)				$   (2,930,710)				$   (6,170,178)				$   (9,509,483)				$   (7,749,648)				$   (5,991,546)				$   (4,023,252)				$   (3,909,125)



				* 2010 = 319.55 AF golf course in-lieu replenishment and 68.8 AF 4-party agmt in-lieu replenishment

				  2011 = 411.1 AF golf course in-lieu replenishment

				  2012 = 298.2 AF golf course in-lieu replenishment

				  2013 = 383.4 AF golf course in-lieu replenishment

				  2014 = 552.4 AF golf course in-lieu capped at 540 AF

				  2015 = 195.0 AF golf course in-lieu

				  2016 = 00.06 AF golf course in-lieu

				  2017 = 00.00 AF golf course in-lieu





																Seaside Groundwater Basin Watermaster																																9/19/22

																Replenishment Fund																																Page 2

																Water Year 2023 (October 1 - September 30) / Fiscal Year (January 1 - December 31, 2023)

																Proposed 2023 Budget



		Replenishment Fund 						2017				2018				2019				2020				WY 2021				 Budget            WY 2022				Totals WY 2006 Through 2022				 Budget            WY 2023				Projected Totals Through WY 2022

		Assessment Water Year						WY 16/17				WY 17/18				WY 18/19				WY 19/20				WY 20/21				WY 21/22								WY 22/23

		Unit Cost:				a		$2,872 / $718				$2,872 / $718				$2,872 / $718				$2,872 / $718				$2,947 / $737				$3,260/ $815								$3,461/ $865

		Cal-Am Water Balance Forward				b		$   (676,704)				$   (491,747)				$   (48,797,949)				$   (47,979,852)				$   (46,855,121)				$   (46,855,121)								$   (46,735,121)

		Cal-Am Water Production (AF)				c		2,029.51				2,229.45				2,120.22				2,245.88				1,664.04								46,041.03

		Cal-Am Water NSY Over-Production (AF)				d		64.40				374.65				284.85				334.21				                     -  								14,638.57

				Exceeding Natural Safe Yield Considering Alternative Producers		e		$   184,957				$   1,075,995				$   818,097				$   959,859				 $                  -  				$   100,000				$   33,650,034				$   100,000				$   33,750,034

				Operating Yield Overproduction Replenishment		f														$   164,872				 $                  -  				$   20,000				$   1,142,753				$   20,000				$   1,162,753

				Total California American 		g		$   184,957				$   1,075,995				$   818,097				$   1,124,731				$   -				$   120,000				$   34,792,786				$   120,000				$   34,912,786



				CAW Credit Against Assessment		h						$   (49,382,196)				 $                  -  				 $                  -  				 $                  -  				$   - 0				$   (81,527,907)				$   - 0				$   (81,527,907)



				CAW Unpaid Balance		i		$   (491,747)				$   (48,797,949)				$   (47,979,852)				$   (46,855,121)				$   (46,855,121)				$   (46,735,121)				$   (46,735,121)				$   (46,615,121)				$   (46,615,121)



		City of Seaside Balance Forward				j		$   (3,232,420)				$   (3,142,500)				$   (3,022,249)				$   (2,919,806)				$   (2,802,831)				$   (2,708,828)								$   (2,598,828)

		City of Seaside Municipal Production (AF)				k		188.31				184.63				178.40				181.65				174.69								3,733.83

		City of Seaside NSY Over-Production (AF)				l		30.47				32.46				27.82				32.06				25.52								1,235.62

				Exceeding Natural Safe Yield Considering Alternative Producers		m		$   87,512				$   93,225				$   79,893				$   92,089				$   75,197				$   100,000				$   2,960,242				$   100,000				$   3,060,242

				Operating Yield Overproduction Replenishment		n		$   2,409				$   27,026				$   22,550				$   24,886				$   18,806				$   10,000				$   203,734				$   10,000				$   213,734

				Total Municipal		o		$   89,920				$   120,251				$   102,443				$   116,975				$   94,003				$   110,000				$   3,163,977				$   110,000				$   3,273,977



		City of Seaside - Golf Courses (APA - 540 AFY)

				Exceeding Natural Safe Yield - Alternative Producer		p		$   - 0				$   - 0				$                  -  				$                    -  				$                  -  								$   201,406								$   201,406

				Operating Yield Overproduction Replenishment		q		$   - 0				$   - 0				$                  -  				$                    -  				$                  -  								$   50,353								$   50,353

				Total Golf Courses		r		$   - 0								$   - 0				$   - 0				$   - 0								$   251,759								$   251,759

		Total City of Seaside*				s		$   89,920				$   120,251				$   102,443				$   116,975				$   94,003				$   110,000				$   3,415,736				$   110,000				$   3,525,736



				City of Seaside Late Payment 5%		t																										$   88,887								$   88,887



				In-lieu Credit Against Assessment		u																		                       -				                       -				$   (6,103,451)				                       -				$   (6,103,451)



				City of Seaside Unpaid Balance		v		$   (3,142,500)				$   (3,022,249)				$   (2,919,806)				$   (2,802,831)				$   (2,708,828)				$   (2,598,828)				$   (2,598,828)				$   (2,488,828)				$   (2,488,828)



		Mission Memorial Park (APA - 31 AFY)

		Mission Memorial Park Production (AF)				w		13.74				14.43				16.07				20.00				46.77				31.00				332.89

		Mission Memorial Park NSY Over-Production (AF)				x		- 0				- 0				                    -  				                     -  				15.77				                     -  				15.77

				Exceeding Natural Safe Yield - Alternative Producer		y		$   - 0				$   - 0				$   - 0				$                  -  				$   46,488				$                  -  				$   46,488								$   46,488

				Operating Yield Overproduction Replenishment		z		$   - 0				$   - 0				$   - 0				$                  -  				$   11,626				$                  -  				$   11,626								$   11,626

				Board Approved (5/4/22) Credit Against Assessment																				(33,114)								$   (33,114)				                       -				$   (33,114)

				Mission Memorial Park Unpaid Balance		aa		$   - 0								$   - 0				$   - 0				$   - 0				$   - 0				$   - 0								$   - 0



		Total Replenishment Fund Balance				bb		$   (3,634,247)				$   (51,820,198)				$   (50,899,658)				$   (49,657,952)				$   (49,563,949)				$   (49,333,949)				$   (49,333,949)				$   (49,103,949)				$   (49,103,949)



		Replenishment Fund Balance Forward				cc		$   (3,909,125)				$   (3,634,247)				$   (51,820,198)				$   (50,899,658)				$   (49,657,952)				$   (49,588,949)								$   (49,358,949)

		Total Replenishment Assessments 				dd		$   274,877				$   1,196,246				$   920,540				$   1,241,706				$   94,003				$   230,000				$   38,297,410				$   230,000				$   38,527,410

		Total Paid and/or Credited				ee						$   (49,382,196)												$   (25,000)				$   - 0				$   (87,656,358)				$   - 0				$   (87,656,358)

		Grand Total Fund Balance				ff		$   (3,634,247)				$   (51,820,198)				$   (50,899,658)				$   (49,657,952)				$   (49,588,949)				$   (49,358,949)				$   (49,358,949)				$   (49,128,949)				$   (49,128,949)
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SEASIDE BASIN WATERMASTER 
 
 


INTERIM SEAWATER INTRUSION 
CONTINGENCY PLAN 


 
MARCH 2008 


 
 
 
Purpose 
 
This Interim Seawater Intrusion Contingency Plan document formalizes the Seaside 
Groundwater Basin Watermaster’s (Watermaster) proposed interim contingency plan for 
addressing potential seawater intrusion of the Seaside Basin, in accordance with the court 
adjudication decision and adopted Seaside Basin Monitoring and Management Program 
(SBMMP).  This document will serve as the Watermaster’s interim contingency plan until a 
more specific and detailed long-term contingency plan is developed in the fall of 2008.  This 
long-term Seawater Intrusion Response Plan (SIRP) is currently under development as part of 
the Watermaster’s Phase 2 implementation of the SBMMP. 
 
 
Background 
 
A Court Decision1 in the Seaside Basin adjudication case was filed in Monterey County Superior 
Court on March 27, 2006, and was amended on February 9, 2007.  The Court Decision included, 
in part, the requirement “to develop a plan of action to be implemented to avoid various effects 
in the Basin, including seawater intrusion” and to “develop a plan of action to contain seawater 
intrusion, should it occur”.   In addition, the Decision set forth an “Interim Contingency 
Procedure to Contain Seawater Intrusion”, if it is detected before such long-term procedures are 
in place2.  This procedure was subsequently refined by modifications that were incorporated into 
the SBMMP3. 
 
 
Interim Definition of Seawater Intrusion 
 


                                            
1 Monterey County Superior Court Case  M66343.  California American Water vs. City of 
Seaside, et al. 
2 See page 2 of the “Principles and Procedures of the Seaside Basin Monitoring and 
Management Plan”, which is Exhibit A to the Court Decision. 
3 See Section IV C, page 24, of the Seaside Basin Monitoring and Management Program, 
approved by the Watermaster Board on May 17, 2006, revised September 5, 2006, and approved 
by the Court on February 9, 2007. 
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The following interim definition of seawater intrusion is adopted from Section IV B. of the 
SBMMP: 
 


For the purposes of defining when actions described in [Section IV C] will be 
taken, the seaside groundwater basin aquifers will be defined as seawater 
intruded when the chloride concentrations in a coastal monitor well reach 
approximately 100 mg/l and 250 mg/l for the Paso Robles and Santa Margarita 
formations respectively.  For a coastal production well, the standard will be when 
chloride concentrations reach 250 mg/l, given that some production wells have 
multiple aquifer completions with water quality that reflects a blend from these 
sources.  These standards will be used until more comprehensive standards based 
on historical water quality data at individual monitor and production wells can be 
developed.  Each monitoring well and production well in the groundwater 
network will be evaluated on site-specific criteria.   In addition, the Watermaster 
will institute interim standards for notice of potential seawater intrusion so that 
appropriate preventative actions may be taken.  Interim notice for seawater 
intrusion will be defined as a 50 percent increase above ambient chloride 
concentrations for any specific monitoring well location.  Generally accepted 
laboratory protocols and hydrogeologic methods will be employed for the 
determinations of seawater intrusion. 


 
The above interim definition recognizes that limited data were available to more definitively 
describe historical groundwater quality variations, both spatially and vertically throughout the 
coastal area of the basin.  In addition, the above interim definition did not include reference to 
the Purisima Formation in the Seaside Basin, as the occurrence and distribution of this aquifer 
unit have only recently been established and partially characterized with the installation of the 
four new coastal sentinel wells by the Watermaster in 2007.  Accordingly, the above interim 
definition will be refined as part of the planned work to develop the SIRP, based on data that 
have been compiled from existing and new wells since this interim definition was developed in 
2006.  The basis for determining ambient chloride concentrations will be the mean value at each 
well as calculated from the historical data available prior to the adoption of the adjudication 
decision in March 2006.  These mean values for the coastal monitor wells will be provided with 
the quarterly groundwater quality reports prepared for the Watermaster. 
 
 
Interim Procedures to Control Seawater Intrusion 
 
The following interim procedures to control seawater intrusion are adopted from Section IV C. 
of the SBMMP: 
 


1. If seawater intrusion is detected in a coastal production or monitoring well 
(“Contaminated Well”), the Contaminated Well will discontinue pumping and  all 
other wells that produce groundwater from the intruded aquifer that are within 
one-half mile of the affected monitoring well (“Threatened Wells”) will 
immediately reduce their monthly production to the equivalent of one-half of their 
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average monthly production within the previous five years upon notification from 
Watermaster of the detection of seawater intrusion within the Contaminated Well.   


2.  Watermaster shall increase monitoring of groundwater levels within the one-half 
mile radius of the Contaminated Well to determine if the requisite pumping 
reductions sufficiently affect groundwater gradients to prevent the further spread 
of seawater intrusion toward the Threatened Wells.  This increased monitoring 
effort will include installing at least one new monitoring well as a sentinel well 
between the Contaminated Well and the nearest down-gradient active Threatened 
Well.   


3.  After six months of reduced pumping of the Threatened Wells, the threat of further 
seawater intrusion will be re-evaluated.  If the requisite pumping reductions have 
failed to sufficiently affect groundwater gradients to prevent the further spread of 
seawater intrusion toward the Threatened Wells, those wells will further reduce 
their monthly production to the equivalent of one-third of their average monthly 
production within the previous five years upon notification by Watermaster that 
such further reductions are required.   


4.  After another six months of monitoring, the direction of groundwater gradients will 
again be evaluated.  If there continues to be a groundwater gradient that would 
pull the detected seawater towards the Threatened Wells, then the Threatened 
Wells shall discontinue pumping, unless in Watermaster’s determination, doing so 
would create a public health and/or safety risk.    


5.  If, after the initial discovery of the initial seawater intrusion, seawater is 
encountered in an additional monitoring or production well, pumping reductions 
will be required for nearby threatened production wells (i.e., production wells 
within one half mile of the recently contaminated well) in the same manner as set 
forth above for first Contaminated Well. 


Similar to the interim seawater intrusion definition, the above interim procedures to control 
seawater intrusion will be further refined and modified as part of the SIRP, based on additional 
review and interpretation of hydrogeologic and groundwater quality data being compiled for the 
SBMMP Phase 2 implementation effort currently underway. 
 












 


2022 
Adopted 
Adjusted 
Budget 


5/4/2022


2022 
Estimated 


Total 


2023 
Adopted 
Budget


Assessment Income


Reserve/Rollover* 34,500$       52,000$         39,500$        
Administrative Assessment 65,500         65,500           60,500          
Mission Memorial Legal Costs 8,500             


Totals 100,000       126,000         100,000        


Expenditures
Contractual Services - Administrative 55,000         55,000           60,000          
Legal Services 20,000         6,500             12,000          
Public Awareness Committee 3,000           3,000             3,000            
Total Expenses 78,000         61,500           75,000          
Total Available 22,000         64,500           25,000          


Less Reserve 22,000         25,000           25,000          


Net Available -$                 39,500$         -$                  


Seaside Groundwater Basin Watermaster
Administrative Fund Budget


Proposed Budget September 19, 2022
Administrative Year 2023


* Note: The reserve/rollover balance of $39,500 was determined upon completion by 
Watermaster staff of a detailed reconciliation from 2006 through August 2022 of the 
Administrative Fund financial records held at the Watermaster office.







MPWMD Private 
Consultants


Contractors


Technical Project Manager $0 $75,000 $0 $75,000 $75,000 


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, 
M.1.d, &
M.1.e


Preparation for and Attendance at Meetings 
and Peer Review of Documents and 


Reports
(8)


$0 $28,280 $0 $28,280 $27,560 


M.1.f QA/QC $0 $0 $0 $0 $0 


M.1.g SGMA Documentation Preparation $0 $2,464 $0 $2,464 $2,380 


I. 2. a. Database Management


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


Maintenance/Enhancement
(15)


$23,638 $8,600 $0 $32,238 $23,176 


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 Water Levels
(6) $20,042 $0 $0 $20,042 $21,490 


I. 2. b. 3. Collect Water Quality Samples and Perform 


Sentinel Well Induction Logging
(1)(5)


$17,196 $0 $11,014 $28,210 $39,335 


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


$0 $0 $0 $0 $0 


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


I. 2. b. 6. Reports $3,568 $0 $0 $3,568 $3,136 


I. 2. b. 7. CASGEM Data Submittal for 
Watermaster's Voluntary Wells


$5,352 $0 $0 $5,352 $4,704 


I. 3. a. Enhanced Seaside Basin Groundwater 
Model


I. 3. a. 1 Update the Existing Model
(11) $0 $0 $0 $0 $0 


I. 3. a. 2 Develop Protective Water Levels
(12) $0 $0 $0 $0 $0 


I. 3. a. 3 Evaluate Replenishment Scenarios and 
Develop Answers to Basin Management 


Questions
(10)


$0 $60,000 $0 $60,000 $60,000 


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


$0 $0 $0 $0 $0 


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


$0 $0 $0 $0 $0 


I. 3. e Seaside Basin Geochemical Model
(13) $0 $10,000 $0 $10,000 $10,000 


I. 4. a. Oversight of Seawater Intrusion Detection 


and Tracking
(17)


$0 $0 $0 $0 $0 


I. 4. c. Annual Report- Seawater Intrusion 


Analysis
(16)


$0 $27,176 $0 $27,176 $26,290 


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)


$69,796 $211,520 $11,014 


$217,330 $218,071 


$32,600 $21,807 


$75,000 $75,000 


$324,930 $314,878 


Labor


M.1  Program Administration


I.1  Initial Phase 1 Monitoring Well Construction (Task Completed 
in Phase 1)


Comparative 
Costs from 


2022 Budget


For Tasks to be Undertaken in 2023


Task Subtask Sub-
Subtask


Cost Description


CONSULTANTS & CONTRACTORS(3)


Total


 Monitoring and Management Program Operations Budget 


(No Costs are Included for This Task, as This Task Will Likely 
Not be Necessary During 2021.  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 =


Contingency (not including Technical Program Manager) @ 15%
(4)


=
Technical Program Manager =


TOTAL=


I.2  Production, Water Level and Quality Monitoring


I.3  Basin Management


(Costs Shown in Subtasks Below)


I.4  Seawater Intrusion Contingency Plan







Monitoring and Management Program Capital Budget 
For Tasks to be Undertaken in 2023


A replacement for monitoring well FO-9 Shallow was initially expected to 
be installed in 2022, but is now not expected to be installed until 2023.   
The  consultant is expected to plan and design the well in 2022 and for 
those costs to be paid out of the 2022 Capital Budget.  However, the 
actual installation of the well is not expected to be performed until 2023, 
and for the installation work to be paid for out of the 2023 M&MP Capital 
Budget.  The estimated cost for the well drilling contractor to install the 
well, and consultant costs to oversee that work, are included in this 2023 
Capital Budget.  It is hoped that there will be a 3-way cost sharing 
agreement between the Watermaster, MPWMD, and MCWD for that work.  
However, the Watermaster will likely have to pay the largest share of the 
cost.  A scope and cost proposal provided to the Watermaster by its 
consultant, Montgomery & Associates, indicates that the well installation 
costs that are expected to be incurred in 2023 will be approximately 
$240K.  This figure includes the well driller's costs, consultant costs for 
construction management, preparation and filing of the necessary Well 
Installation Report, and a small allowance for miscellaneous costs such 
as providing a source of water to the drilling site, permits, and approvals, 
etc.   To ensure that the well can be installed in 2023, the amount 
budgeted for this Task is the full $240K.  Assuming that a 3-way cost-
sharing agreement can be achieved, the Watermaster's actual costs 
would be lower than this by some amount, depending on the agreement 
for allocating costs between the three parties.


Monitoring and Management Program Capital Budget 
For Tasks to be Undertaken in 2024


No Capital projects are anticipated to be undertaken in 2024, so this budget 
is $0.
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SECTION 1  
BACKGROUND AND PURPOSE 


1.1 INTRODUCTION AND PURPOSE 


This  Seawater  Intrusion Response Plan  (SIRP)  is  the  Seaside Groundwater Basin 
Watermaster’s  (Watermaster)  contingency  plan  for  responding  to  seawater 
intrusion  in  the Seaside Groundwater Basin,  if and when  it occurs.   This SIRP 
was  developed  as  part  of  the  Watermaster’s  implementation  of  the  Seaside 
Groundwater  Basin  Monitoring  and  Management  Program  (SBMMP)  (Seaside 
Groundwater  Basin  Watermaster,  2006).    This  document  was  produced  in 
accordance  with  the  requirements  contained  in  the  Amended  Decision 
(California American Water Company  v. City  of  Seaside  et  al.,  Superior Court, 
County of Monterey, Case Number M66343, 2007).  
 
The  SIRP  details  both  the  indicators  of  seawater  intrusion,  and  a  list  of 
recommended  actions  to be  taken  if  seawater  intrusion  is observed.   Section  2 
evaluates  consistency  with  existing  documents  that  may  influence  the 
Watermaster’s  ability  to  implement  this  response  plan.    Section  3  establishes 
indicators of seawater intrusion and action levels that trigger response measures.  
Section  4  lists  recommended  actions  that  should  be  implemented  if  seawater 
intrusion is observed in the Seaside Groundwater Basin. 
 
It  should  be  noted  that  the  actions  detailed  in  this  SIRP  will  likely  have  a 
significant economic impact for both the Watermaster’s member agencies and the 
communities they serve.  Foreseeable impacts might include, but are not limited 
to, the following issues: 
 


• Reduced economic activity due to reduced water available to users, 
• Cost  of  immediate  response  monitoring  for  seawater  intrusion 


verification and cost of notification, 
• Cost of  installing new monitoring wells and/or pumping  redistribution, 


and 
• Reduced  revenue  for water  suppliers  from water users due  to  reduced 


water sales. 
 
No  sources  of  replacement  water  are  identified  in  this  document.    Potential 
sources  of  replacement water  are  identified  in  the  Basin Management Action 
Plan  (BMAP) which  describes  supplemental water  supplies  and management 
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actions that may be implemented to help prevent seawater intrusion by allowing 
groundwater levels to recover in the Seaside Groundwater Basin. 
 


1.2 BACKGROUND 


Historical and persistent low groundwater elevations caused by pumping in the 
Seaside  Groundwater  Basin  has  led  to  concerns  that  seawater  intrusion may 
threaten  the  coastal  subareas’  groundwater  resources.    Previous  studies  have 
addressed  the  potential  for,  and  extent  of,  seawater  intrusion  in  the  Seaside 
Groundwater Basin.   The Seawater  Intrusion Analysis Report, Seaside Groundwater 
Basin, Monterey County California  (HydroMetrics LLC, 2007 and 2008) provided 
detailed  reviews  of  seawater  intrusion  mechanisms,  and  analyzed  historical 
water  quality  data  for  indications  of  seawater  intrusion  in  the  Seaside 
Groundwater  Basin.    The  geochemical  analyses  showed  that  no  seawater 
intrusion has been detected  in  the Seaside Groundwater Basin, and  there  is no 
indication of seawater intrusion into either of the Basin’s principal aquifers – the 
Paso  Robles  Formation  (shallow)  or  Santa  Margarita  Sandstone  (deep).  
Although  seawater  intrusion  has  not  been  detected,  it  is  apparent,  based  on 
water  level  and  pumping  data,  that  a  potential  for  seawater  intrusion  in  the 
Seaside Groundwater Basin exists.    
 
In March 2008,  the Monterey Peninsula Water Management District  (MPWMD) 
prepared an Interim Seawater Intrusion Contingency Plan for the Watermaster.  The 
Interim  Seawater  Intrusion  Contingency  Plan  served  as  the  Watermaster’s 
temporary  contingency  plan,  in  anticipation  of  this  current  SIRP.    This  SIRP 
supersedes the Interim Seawater Intrusion Contingency Plan.  
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SECTION 2 
CONSISTENCY WITH OTHER DOCUMENTS 


Five documents were reviewed to evaluate consistency of the recommendations 
in these documents with this SIRP.  These five documents include:  
 


• Seaside Basin Amended Decision (California American Water Company v. 
City  of  Seaside  et  al.,  Superior  Court,  County  of Monterey,  Case  Number 
M66343, 2007) 


• Expanded Water Conservation and Standby Rationing Plan (MPWMD, 1999) 
• Contingency  Plan  for  Seawater  Intrusion,  Seaside  Groundwater  Basin 


(Bachman, 2005) 
• 2007  Seawater  Intrusion  Analysis  Report,  Seaside  Groundwater  Basin 


(HydroMetrics LLC, 2007) 
• 2008  Seawater  Intrusion  Analysis  Report,  Seaside  Groundwater  Basin 


(HydroMetrics LLC, 2008) 
 
The 2007 and 2008 Seawater  Intrusion Analysis Reports  (HydroMetrics LLC, 2007 
and  2008)  consisted mainly  of  data  analysis,  and  contained  no  recommended 
remedial actions.  Therefore these documents were not analyzed further.  Each of 
the other three documents is addressed separately below. 
 


2.1 SEASIDE GROUNDWATER BASIN AMENDED DECISION 


The  Amended  Decision  details  the  legal  requirements  imposed  on  the 
Watermaster  as  a  result  of  the  Seaside Groundwater Basin Adjudication.   The 
requirements  in  the  Amended  Decision  take  precedence  over  policies  or 
procedures outlined in other reviewed documents. 
 
The Amended Decision included, in part, the requirement to “…develop a plan 
of action  to contain  seawater  intrusion,  should  it occur”.   Additionally,  section 
III(B)(3)(e) of  the Amended Decision  requires  that  any pumping  reductions be 
distributed throughout the impacted subarea in a pro‐rata (proportional) fashion.  
However, the Interim Contingency Procedure to Contain Seawater Intrusion included 
in  Exhibit  A  to  the  Amended  Decision  proposed  a  pumping  reduction 
methodology that appears to be  inconsistent with this pro‐rata approach.   It has 
therefore been assumed that this SIRP is not bound by section III(B)(3)(e) of the 
Amended Decision, and  instead proposes a pumping  reduction plan similar  to 
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the  one  in  Exhibit A  of  the Amended Decision. As  such,  there  is  no  conflict 
between this SIRP and Exhibit A of the Amended Decision. 
 


2.2 EXPANDED WATER CONSERVATION AND STANDBY 
RATIONING PLAN 


The regulations imposed by MPWMD’s Expanded Water Conservation and Standby 
Rationing  Plan  (MPWMD,  1999)  state  that  Stage  1  through  Stage  7  water 
conservation  and  rationing may  apply  to water distribution  system users  and 
water users within the Monterey Peninsula Water Resources System (MPWRS) in 
response  to  limited water supply.   These stages provide, among other benefits, 
responses to emergency situations where immediate reductions in water use are 
necessary to ensure public health, safety or welfare.  
 
The  plan  authorizes  the MPWMD  Board  of  Directors  to,  from  time  to  time, 
determine by resolution that any water distribution system or set of water users 
within  the MPWMD area shall be subject  to water rationing as provided  in  the 
ordinance, based on conservation and reduction percentages.  Specifically, Stage 
3 water conservation  requires a  fifteen percent reduction  in CAW use.   Stage 4 
water  rationing  requires  a  15  percent  reduction  for  all  water  users,  while 
maintaining the provisions of Stage 3 water conservation. 
 
The  Expanded  Water  Conservation  and  Standby  Rationing  Plan  deals  only  with 
rationing, and not with groundwater pumping.  Because the Watermaster’s only 
authority is pumping regulation, and not end‐use regulation, there is no conflict 
between  this  SIRP  and  the  Expanded Water  Conservation  and  Standby  Rationing 
Plan. 
 


2.3 CONTINGENCY PLAN FOR SEAWATER INTRUSION 


This  SIRP  builds  on  the  Contingency  Plan  for  Seawater  Intrusion,  Seaside  Basin, 
developed  by  Dr.  Steve  Bachman  (2005).    More  detailed  seawater  intrusion 
indicators have been developed since the Contingency Plan  for Seawater Intrusion 
was presented as a deposition exhibit during  the adjudication. This SIRP  is an 
update using site‐specific geochemical indicators of seawater intrusion.  Based on 
the presence of specific seawater intrusion indicators, various actions, including 
pumping redistribution and reduction, are defined in this SIRP.   
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There is no requirement for this SIRP to be consistent with the 2005 Contingency 
Plan  for  Seawater  Intrusion,  Seaside  Basin,  however  it was  used  as  a  reference 
document while developing this SIRP. 
 


SECTION 3 
SEAWATER INTRUSION INDICATORS AND 


TRIGGERS 


Seawater  intrusion must  be  detected within  the Adjudicated  boundary  of  the 
Seaside  Groundwater  Basin,  and  declared  by  the  Watermaster  before  the 
response plan can be  implemented.   This section presents general  indicators of 
seawater intrusion, and discusses how to identify incipient seawater intrusion in 
the Seaside Groundwater Basin.   A group of positive indicators would trigger a 
contingency action.   
 
This SIRP has adopted the following terminology for identifying and containing 
seawater intrusion: 
 
Indicator:  A chemical characteristic or groundwater level that suggests potential 


seawater  intrusion.    No  one  indicator  definitively  identifies  seawater 
intrusion. 


Trigger:  A specific group of indicators that, taken together, can identify seawater 
intrusion. 


Contingency Actions:   A  series  of  actions  that  should  be  implemented  if  the 
triggers indicate seawater intrusion is occurring.   


   
Each  indicator  of  seawater  intrusion  is  addressed  separately  below.      Four 
seawater  intrusion  indicators have been developed  for  the monitoring program 
including  chloride  concentrations  and  trend  analysis,  sodium/chloride  molar 
ratio trend analysis, cation and anion distributions on Piper and Stiff Diagrams, 
chloride concentration maps, and groundwater levels.   
 
Chloride  concentration  is  the only  indicator with  a  threshold value or  specific 
numerical  target  that  indicates  seawater  intrusion.    The  threshold  values  are 
based on historical groundwater monitoring data collected from 12 wells within 
the Seaside Groundwater Basin (Figure 1).  The 12 wells represent six well pairs 
from the MPWMD monitoring well network.  
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Figure 1:  Wells with Adequate Historical Water Quality Data 
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3.1 INDICATORS OF SEAWATER INTRUSION 


Seawater  intrusion  is  generally  identified  through  chemical  analyses  of 
groundwater.    No  one  analysis  definitively  identifies  seawater  intrusion.  
However,  by  looking  at  various  analyses  and  through  statistical  evaluation  of 
historical data, it can be ascertained when fresh groundwater is beginning to mix 
with  seawater.    Common  geochemical  indicators  of  seawater  intrusion  are 
discussed  and  site‐specific  data  are  presented  in  the  following  sections.    A 
detailed review of geochemical characteristics indicative of seawater intrusion is 
provided  in  the  Seawater  Intrusion  Analysis  Report  (Hydrometrics  LLC,  2008).  
Section  2  of  the  Seawater  Intrusion  Analysis  Report  (2008)  is  provided  as   
Appendix A to this report. 
 
The 12 monitoring wells with historical geochemical data  that were statistically 
analyzed in this Section are shown on Table 1.  Data collected prior to the release 
of the Adjudication Decision in March 2006 were analyzed to provide a baseline 
chemical  characterization  of  the  Seaside Groundwater  Basin.   Where  possible, 
analyses are separated by depth zone.  Two depth zones were chosen, following 
the  system  of  Yates  et  al.  (2005).   Wells  assigned  to  the  shallow  depth  zone 
generally  correlate  to  the Paso Robles Formation where  it exists.   This  shallow 
zone  is  roughly  at  the  same  depth  as  the  Salinas  Valley  Pressure  400‐Foot 
Aquifer.   Wells  assigned  to  the  deep  zone  correlate  to  the  Santa  Margarita 
Sandstone where  it exists  in the Seaside Groundwater Basin.   This deep zone  is 
roughly at the same depth as the Salinas Valley Deep Aquifer.  
 
Some production wells  in  the  Seaside Groundwater Basin  are  screened  across 
multiple depth zones, and the water qualities of these wells reflect a blend from 
multiple  sources.    These wells  cannot  be  used  for  assessing water  quality  of 
individual  aquifers.   Water quality data are, however,  collected  at  these wells; 
and  seawater  intrusion  indicators  should  be  established  for  these wells  after 
sufficient data are acquired.   Seawater  intrusion  indicators  for wells completed 
across multiple depth zones  should be  the  least  restrictive  indicators of all  the 
screened  zones.   As  additional  geochemical  data  are  collected  through  future 
groundwater  monitoring,  groundwater  quality  in  these  wells  should  be 
evaluated to determine site‐specific indicators. 
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INDICATOR 1: INCREASING CHLORIDE CONCENTRATIONS   


Unusually high or steadily increasing chloride concentrations are one of the most 
commonly used indicators of seawater intrusion.  At low chloride concentrations, 
trends  are  often  as  important  as  absolute  concentrations  because  of  natural 
variations in groundwater chemistry.  While chloride concentrations are strongly 
indicative  of  seawater  intrusion,  it often  takes  time  for  the  increasing  chloride 
trend  to  be  recognizable  due  to  the  long‐term  and  relatively  slow  increase  in 
chlorides during seawater intrusion.   
 
HIGH CHLORIDE CONCENTRATIONS  


Chloride  concentrations  significantly  greater  than  historical  average 
concentrations  may  indicate  seawater  intrusion.    Graphs  showing  historical 
chloride concentrations from the 12 analyzed wells are included in Appendix B.  
Average  chloride  concentrations at each well are  calculated  from  the historical 
data available prior to the adoption of the Adjudication Decision in March 2006.  
Data  collected prior  to  January 1995 are  excluded  from  the  calculation of  each 
well’s average chloride concentration due to the variable nature of those data.  In 
general,  chloride  data  collected  after  1995  fluctuate  within  a  relatively  small 
range compared with data collected prior to 1995.  The point at which these large 
fluctuations stabilize  is different for each well; the 1995 cut‐off date was chosen 
for  all wells  for  consistency,  although  the  chloride  concentration  detected  in 
September 1996 for well FO‐10/MPWMD‐10 Deep was considered an outlier and 
was not included in the average chloride concentration calculation.   
 
The graphs  in Appendix B also  show  the  calculated  chloride  threshold values. 
Chloride  concentrations  greater  than  these  threshold  values  may  indicate 
seawater  intrusion.  The  chloride  threshold  values  are  statistically  derived  for 
each well.   For additional information regarding the statistical formulas used to 
calculate the chloride threshold value, refer to Appendix C.   
 
Table 1 presents  the  threshold chloride concentrations at  individual monitoring 
wells.  The threshold values for wells where historical data are not available are 
also presented in Table 1.  The threshold values for wells in each aquifer without 
historical data are set to the highest threshold value for any well in that aquifer: 
94 milligrams per liter (mg/L) for the Shallow Aquifer (well FO‐10/ MPWMD‐10 
Shallow), and 260 mg/L for the Deep Aquifer (well Ord Terrace Deep).  No wells 
currently show chloride concentrations above the threshold values. 
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CHLORIDE CONCENTRATION TRENDS  


A  clear  trend  of  increasing  chloride  concentrations  may  indicate  seawater 
intrusion.    At  low  chloride  concentrations,  trends  are  often  as  important  as 
absolute concentrations because of natural variations in groundwater chemistry.  
Data collected  from October 2006  to present were analyzed  for  increasing  trends 
using the Mann‐Kendall statistical approach.  The Mann‐Kendall test is a statistical 
test  that  can be used  to  show whether  chemical  concentrations  in  a monitoring 
well are increasing, stable or decreasing.  The Mann‐Kendall Test can be used with 
a minimum of  four consecutive sampling results.   For additional  information on 
the Mann‐Kendall Test refer to Appendix C.  One drawback of the Mann‐Kendall 
test  is  that  it  is  not  valid  if  chloride  concentrations  have  significant  seasonal 
fluctuations. Appendix C presents the detailed methodology and seasonality test 
for  this  evaluation,  and  discusses  additional  trend  analyses  that  would  be 
relevant if future monitoring indicates any seasonal correlation.  
 
Table 1 summarizes the results of the statistical trend analysis.  Trends on Table 1 
are categorized as increasing, decreasing, no trend, or not possible to determine 
(NP).  Table 1 shows that none of the recent data suggest an increasing chloride 
concentration trend in the monitoring wells. 
 


Table 1: Chloride Threshold Values and Trend Analysis 


Primary 
Aquifer   Well Location 


Chloride Threshold Valuea 
(mg/L)  Statistical Trend 


Pa
so
 R
ob


le
s 


(s
ha


llo
w
) 


MSC‐Shallow  62  No Trend 
PCA‐W Shallow  70  No Trend 


PCA‐E (Multiple) Shallow  73  NP 
MPWMD #FO‐09‐Shallow  67  Decreasing 
MPWMD #FO‐09‐Deep  85  No Trend 


MPWMD #FO‐10‐Shallow  94  NP 
MPWMD #FO‐10‐Deep  93  NP 


Basin Wideb  94    


Sa
nt
a 
M
ar
ga
ri
ta
 


(d
ee
p)
 


MSC‐Deep  182  Decreasing 
PCA‐W Deep  186  No Trend 


PCA‐E (Multiple) Deep  181  NP 
Ord Terrace‐Shallow  185  NP 
Ord Terrace‐Deep  260  NP 


Basin Wideb  260    
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Note:  It is suggested to collect at least 8 to 10 observations using these statistical methods. 
a  Historical maximum chloride concentrations prior to 1995 are not included in the 


statistical analysis  and should not be used when determining acceptable maximum 
chloride concentrations during  future monitoring events. 


b  Basin wide screening criteria is based on maximum chloride screening criteria. 
 
INDICATOR 2: DECREASING SODIUM/CHLORIDE MOLAR RATIOS   


A rapid decline  in  the molar ratio of sodium  to chloride may  indicate seawater 
intrusion.    In  the  early  stages  of  seawater  intrusion,  sodium  often  replaces 
calcium on  the  aquifer’s  clay particles  through  ion  exchange before  significant 
chloride  increases  are  observed.    This  effectively  removes  sodium  from  the 
water, and sodium/chloride molar ratios drop.  The ratio of sodium to chloride in 
groundwater can therefore sometimes be used as an early  indicator of seawater 
intrusion.    Sodium/chloride  molar  ratios  can  also  be  used  to  differentiate 
between  seawater  intrusion  and  other  sources  of  salinity.    Jones  et  al.  (1999) 
suggest  that  sodium/chloride molar  ratios  in  advance  of  a  seawater  intrusion 
front will be below 0.86 molar ratio.   
 
HISTORICAL SODIUM/CHLORIDE MOLAR RATIOS  


Chemographs showing sodium/chloride molar ratios over  time are provided  in 
Appendix  D.    None  of  these  chemographs  show  the  rapid  decline  in 
sodium/chloride molar ratios that is indicative of seawater intrusion.   
 
SODIUM/CHLORIDE MOLAR RATIO TREND ANALYSIS 


In  addition  to  evaluating  increasing  chloride  concentrations,  decreasing 
sodium/chloride  molar  ratios  are  also  evaluated  using  the  Mann‐Kendall 
statistical  test.  Table  2  summarizes  the  results  of  the  statistical  trend  analysis.  
None of the data suggest a downward trend in the sodium/chloride molar ratios.   
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Table 2:  Sodium/Chloride Molar Trend Analysis 


Primary 
Aquifer   Well Location 


 Mann‐Kendall 
Statistical Trend  


Pa
so
 R
ob


le
s 


(s
ha


llo
w
) 


MSC‐Shallow  No Trend 
PCA‐W Shallow  No Trend 


PCA‐E (Multiple) Shallow  NP 
MPWMD #FO‐09‐Shallow  Increasing 
MPWMD #FO‐09‐Deep  No Trend 


MPWMD #FO‐10‐Shallow  NP 
MPWMD #FO‐10‐Deep  NP 


Sa
nt
a 
M
ar
ga
ri
ta
 


(d
ee
p)
 


MSC‐Deep  No Trend 
PCA‐W Deep  No Trend 


PCA‐E (Multiple) Deep  NP 
Ord Terrace‐Shallow  NP 
Ord Terrace‐Deep  NP 


Note:  It is suggested to collect at least 8 to 10 observations using these 
statistical methods. 


 
INDICATOR 3: VISUAL INSPECTION OF CATION/ANION RATIOS 


Seawater  intrusion  is  often  indicated  by  graphically  analyzing  shifts  in 
groundwater quality.   Two common graphical techniques for these analyses are 
Piper diagrams and Stiff diagrams.   
  
PIPER DIAGRAMS 


Piper diagrams plot the relative abundances of individual cations and anions on 
two  trilinear  plots,  and  their  combined  distribution  is  plotted  on  a  central 
diamond.   Waters  from  similar or  related  sources will generally plot  together.  
The mixture of  two waters will generally plot along a straight  line between the 
two end‐member types within the central diamond.  The trend towards seawater 
intrusion, however, often plots along a curved path.  
 
An example Piper Diagram showing changes  in molar ratios that are  indicative 
of  seawater  intrusion  is  included  in  Appendix  E.    The  indicator  of  seawater 
intrusion using Piper diagrams is the water chemistry trending in the direction of 
the curved arrow on the example Piper diagram.   
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Appendix  E  also  displays  Piper  diagrams  based  on  August  2008  chemical 
analyses of  the  12 monitoring wells  and  the  four  sentinel wells  in  the  Seaside 
Groundwater Basin.   Two Piper diagrams  are displayed; one  for  each  aquifer.  
Each well pair is represented with a unique symbol.  All 12 monitoring well pairs 
cluster in a single area on the Piper diagrams.  Some of the sentinel wells plot in a 
slightly different area on the diagrams reflecting a different water chemistry than 
the monitoring wells.  None of the data indicate seawater intrusion.   
 
STIFF DIAGRAMS 


Stiff diagrams plot the relative abundances of individual cations and anions on a 
single graph.   Cations are plotted on  the  left  side of  the graph, and anions are 
plotted on the right side of the graph.  Waters with similar chemistries will have 
similar shaped Stiff diagrams. 
 
Example Stiff diagrams from the Salinas Valley are shown in Appendix A.  These 
figures, along with a short description, are included to demonstrate the utility of 
Stiff  diagrams.    The  indicator  of  seawater  intrusion  using  Stiff  diagrams  is  a 
change  in  the  shape  of  a  stiff  diagram  towards  one  of  the  example  seawater 
intruded Stiff diagrams shown on Figure F‐1. 
 
Stiff diagrams for the 12 monitoring wells and four sentinel wells are provided in 
Appendix F.   If viewed in color, the stiff diagrams are color coded to match the 
colors on the Piper diagrams.  None of the Stiff diagrams show the high chloride 
spike shown on Figure F‐1 that is indicative of seawater intrusion in the example 
Stiff diagrams.  The Stiff diagrams in Appendix F serve as baseline diagrams for 
future comparison.  
 
INDICATOR 4: CHLORIDE CONCENTRATION MAPS 


In basins experiencing seawater intrusion, chloride concentrations will be highest 
at the coast.  If chloride concentrations have a distribution that can be contoured, 
annual  chloride  isoconcentration  maps  can  be  generated.    This  would  show 
whether seawater is migrating in from the coast.  As in the case of the 2007 and 
2008 Seawater Intrusion Analysis Reports, chloride did not show a distribution that 
could be contoured and  thus data were simply plotted on concentration maps.  
The concentration maps  in the 2007 and 2008 Seawater Intrusion Analysis Reports 
did not show any indication of seawater intrusion. 
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OTHER FACTORS 


Groundwater  levels  alone  do  not  indicate  seawater  intrusion,  but  indirectly 
suggest potential for seawater  intrusion.   Coastal groundwater  levels at or near 
sea level are not sufficient to repel seawater intrusion.  As sea levels rise, coastal 
groundwater  levels must  also  be  allowed  to  rise  to  repel  seawater  intrusion.  
Groundwater  level maps,  combined with  estimates  of  recharge  and  extraction 
volumes,  can  be  used  as  a  tool  for  determining  the  extent  of  likely  seawater 
intrusion, once it is detected in a given well. 
 
Additional  indicators,  or  revisions  to  the  indicators  presented  above may  be 
warranted  when  a  larger  database  is  developed  containing  statistically 
significant populations of geochemical parameters of  interest  (i.e., greater  than 
ten  sample dates – not  including data prior  to 1995).   Revisions would also be 
warranted if the revisions to these baseline criteria appear necessary to respond 
to the new groundwater management strategies of the Watermaster. 
 


3.2 CONTINGENCY PLAN TRIGGERS  


The  four  seawater  intrusion  indicators  listed  above  are  combined  to  form  the 
triggers  that  prompt  the  contingency  actions  described  in  Section  4.    These 
triggers have been developed using a combination of quantitative and qualitative 
indicators described above.    
 
Because no one indicator definitively identifies seawater intrusion, a combination 
of  indicators  is  necessary  to  identify  intrusion.    In  order  to  clearly  define 
seawater  intrusion,  the  following  combination  of  indicators  should  be used  to 
trigger the actions described in Section 4: 
 


1. Chloride concentrations must be higher than the chloride threshold value 
shown on Table 1. 


2. Sodium/chloride molar ratios must show a rapid drop, and be below the 
0.86 molar ratio. 


3. At least one of the following four trends or qualitative indicators must be 
apparent: 


a. The Mann‐Kendall  statistical  trend  for  chloride  concentrations  is 
increasing.  


b. Evolution of seawater mixing is observed in Piper diagram(s). 
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c. Change of Stiff diagram(s) shape from baseline conditions featuring 
prominent high chloride spike. 


d. Concentration  maps  indicate  increasing  chloride  concentrations 
near the coast. 
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SECTION 4 
SEAWATER INTRUSION CONTINGENCY ACTIONS 


It  is  not  possible  to  halt  and  reverse  seawater  intrusion  unless  supplemental 
supplies are available.  Until these supplies are secured, the Watermaster should 
implement  containment  strategies  to  reduce  the  magnitude  and  extent  of 
seawater  intrusion,  if  it  is  observed.    By  containing  seawater  intrusion,  the 
Watermaster will: (1) help preserve productive use of the Seaside Groundwater 
Basin; and  (2)  facilitate  the restoration of  the Seaside Groundwater Basin water 
quality by  limiting  the extent and spread of  the  intrusion.   The purpose of  this 
section of the SIRP is to develop a containment strategy and actions that can be 
implemented  in  the  event  that  seawater  intrusion  is  observed  in  the  Seaside 
Groundwater Basin. 
  


4.1 GEOGRAPHIC AREA COVERED BY CONTINGENCY ACTIONS 


The contingency actions described  in Section 4.2 are only triggered by seawater 
intrusion  occurring  inside  the  Seaside  Groundwater  Basin  boundary  as 
illustrated on Figure 1.   Some wells monitored by the Watermaster, such as the 
FO‐10 shallow and deep wells, may be located outside the Seaside Groundwater 
Basin boundary.   Seawater  intrusion observed at wells outside  the adjudicated 
boundary  should  not  necessarily  trigger  the  actions  listed  in  Section  4.2,  but 
should  trigger  a  review  of  the  data  by  the Watermaster  to  assess  necessary 
actions to prevent Material Injury to the Seaside Groundwater Basin.  
 


4.2 ACTIONS ADDRESSING OBSERVED SEAWATER INTRUSION 


The specific actions that should be implemented if seawater intrusion is detected, 
as defined by the triggers in Section 3.2, are as follows.   
 
ACTION 1: VERIFICATION 


Wells with water quality indicative of seawater intrusion shall be re‐sampled as 
soon as possible.  The re‐sampling should include the full suite of major cations 
and anions, which will allow all of the indicators listed in Section 3 to be verified.  
Laboratory analyses should be conducted with an expedited turnaround time.  If 
re‐sampling these wells verifies the presence of seawater intrusion in the Seaside 
Groundwater Basin, Actions 2 through 5 should be implemented. 
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ACTION 2: DECLARATION OF SEAWATER INTRUSION 


If  the  verification  confirms  that  seawater  intrusion  has  occurred  within  the 
Seaside  Groundwater  Basin,  the  Watermaster  shall  issue  a  Declaration  of 
Seawater Intrusion within 15 calendar days of verification. 
 
ACTION 3: NOTIFICATION  


Within  10  calendar  days  following  the Watermaster’s Declaration  of  Seawater 
Intrusion,  all  groundwater  producers  in  the  Seaside  Groundwater  Basin, 
MPWMD, and all other interested entities within the Seaside Groundwater Basin 
shall be formally notified.  The Watermaster shall notify all parties that the SIRP 
contingency  actions  have  been  triggered,  and  will  identify  the  well(s)  that 
triggered the SIRP contingency actions. 
 
ACTION 4: PUMPING REDISTRIBUTION PLAN 


The  pumping  redistribution  plan  is  designed  to  contain  observed  seawater 
intrusion, and to protect production wells until a supplemental water supply  is 
obtained.    The  pumping  redistribution  plan  consists  of  the  following  eight 
activities  that will be  implemented.   Many of  these activities should be applied 
iteratively. 
 


• Discontinue or substantially  reduce pumping  the  Impacted Well(s).    If 
seawater  intrusion has been declared  for a production well, pumping at 
this  well  shall  be  discontinued  or  substantially  reduced  as  soon  as 
possible,  but  no  longer  than  30  calendar  days  after  the  Declaration  of 
Seawater  Intrusion.    If  seawater  intrusion  has  been  declared  for  only 
monitoring wells, this activity is unnecessary. 


 
All of the following activities shall be initiated within 90 calendar days after the 
Declaration of Seawater Intrusion: 
 


• Identify At Risk Well(s) where seawater intrusion might occur.  At Risk 
Wells are production wells that have the potential to become impacted by 
seawater intrusion based on their proximity to the Impacted Well(s), local 
groundwater gradients, and other conditions.  
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• Identify  and/or  install  additional monitoring wells.    The Watermaster 
will evaluate the benefit of  installing additional groundwater monitoring 
wells to evaluate the movement of seawater intrusion towards the At Risk 
Well(s).    If  this  evaluation  concludes  that monitoring  wells  should  be 
installed, the Watermaster will pursue installation of these wells with due 
diligence. 
 


• Estimate the groundwater conditions that protect production wells.  The 
Watermaster  shall  estimate  the  maximum  acceptable  groundwater 
gradient  between  the  Impacted  Well(s)  and  the  At  Risk  Well(s)  that 
prevents  seawater  intrusion  from  reaching  the  At  Risk Wells  before  a 
supplemental  supply  is  obtained,  currently  estimated  to  be  2015.    The 
Watermaster  should  further  estimate  the  expected  total dissolved  solids 
(TDS)  and  chloride  concentrations  over  time  that might  be  observed  at 
existing  or  new  monitoring  wells  under  this  maximum  groundwater 
gradient. 


• Identify and evaluate production wells’ influence on observed seawater 
intrusion.  All production wells in the Seaside Groundwater Basin shall be 
evaluated  and  ranked  for  their  influence  on  the  groundwater  gradients 
that are causing seawater intrusion and migration.  The Watermaster shall 
estimate one or more recommended pumping scenarios that will achieve 
the maximum acceptable gradient between Impacted and At Risk well(s). 


• Increase monitoring  frequency.    The Watermaster  should  increase  the 
monitoring  frequency of  the  Impacted Well(s), monitoring wells, and At 
Risk  Well(s)  to  evaluate  the  progress  of  the  seawater  intrusion.  
Groundwater elevations at these wells should be measured monthly, and 
groundwater samples should be collected from these wells and analyzed 
monthly for major cations and anions.  The groundwater gradient should 
be analyzed every month to confirm that the pumping reduction is having 
the planned effect.   


 
• Re‐evaluate  the  Operating  Yield.    In  accordance  with  the  Amended 


Decision,  the  Watermaster  should  re‐evaluate  the  Operating  Yield  to 
prevent further Material Injury. 
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The  following  activity  shall  be  initiated within  90  calendar days  of  the Water 
master Board adopting recommendations from the previous activities: 
 


• Modify  pumping  to  achieve  the  desired  groundwater  gradient.  
Groundwater pumping at the most influential production wells should be 
modified to achieve the groundwater gradient calculated above. 


 
ACTION  5:  FOCUS  SUPPLEMENTAL  SUPPLIES  TO  HALT  AND  REVERSE 


SEAWATER INTRUSION 


When a supplemental water supply becomes available for Seaside Groundwater 
Basin replenishment, the Watermaster will seek to have the supplemental water 
used  strategically  to  protect  the  Seaside  Groundwater  Basin  from  further 
seawater intrusion, and to restore the Basin to pre‐seawater intruded conditions.  
Supplemental  supplies  should be used  to both offset pumping  that  causes  the 
observed seawater intrusion, and to raise groundwater levels to reverse seawater 
intrusion. 
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SECTION 2 
OVERVIEW OF SEAWATER INTRUSION 


 
Seawater  intrusion  is  a  threat  to many  coastal  groundwater  basins  along  the 
California  Coast.    It  has  been  observed  and  documented  in  a  number  of 
groundwater basins in both southern and central California.   
 
In  general,  groundwater  in  coastal  basins  flows  from  recharge  areas  in  local 
highlands towards discharge areas along the coast.  In most undeveloped coastal 
groundwater  basins  there  is  a  net  outflow  of  fresh  water  into  the  ocean.  
Seawater  intrusion occurs when  the outflow of  freshwater ceases and seawater 
flows into the groundwater basin from the ocean. 
 
In  the  simplest  condition,  seawater  intrudes  as  a  wedge  beneath  the  fresh 
groundwater (Figure 1).   This wedge shape  is a result of seawater being denser 
than freshwater. 
 
 


 
Figure 1: Seawater Wedge in a Simple Coastal Aquifer (from Barlow, 2003) 


In  more  complex,  layered  groundwater  systems,  the  location  of  the 
seawater/freshwater  interface may  vary  among  the  different  aquifers.    Such  a 
situation  is  illustrated  in Figure 2.   Figure 2 shows a  series of aquifers  in blue, 
which  transmit  water  easily.    The  aquifers  are  separated  by  a  series  of  tan 


Seawater Intrusion Response Plan 
November 19, 2008 A-2 







FINAL DRAFT 


aquitards, which transmit water relatively slowly.  Each aquifer has a unique rate 
of outflow to the ocean, and therefore a unique location of the seawater interface.  
In  these  more  complex  situations,  the  locations  of  the  seawater/freshwater 
interfaces are a complex function of the horizontal groundwater gradient  in the 
each aquifer,  the aquifer hydraulic conductivities, and  the vertical conductivity 
of the inter‐layered confining units. 
 
 


 
Figure 2:  Seawater Wedge in a Layered Coastal Aquifer (from Barlow, 2003) 


Figure  2  shows  that  under  non‐pumping  conditions,  the  seawater  interface  in 
confined  units  is  often  located  farther  offshore  than  in  surficial  unconfined 
aquifers.    The  fresh water  in  an  unconfined  aquifer  can  flow  readily  into  the 
ocean,  allowing  the  seawater  interface  to  exist near  shore.   Fresh water  in  the 
lower  confined aquifers must  seep out  slowly  through  the overlying  confining 
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units.  The slow seepage rates allow the fresh water to maintain pressure beneath 
the sea floor, pushing the seawater interface away from the coastline. 
 


GROUNDWATER PUMPING AND SEAWATER INTRUSION 


Pumping  groundwater  in  a  coastal  aquifer  reduces  the  amount  of  water 
discharging  to  the  ocean.    Sufficient pumping  can  eliminate  ocean discharges, 
either  locally or basin‐wide,  triggering seawater  intrusion.   The response of  the 
seawater  interface  to groundwater pumping  is manifested  in  two related ways: 
upconing and  interface migration.   Upconing refers  to  the ability of a pumping 
well to draw seawater up from below.   Upconing only occurs  if seawater exists 
directly  below  a  pumping  well.    Because  no  seawater  intrusion  has  been 
observed  in  the  Seaside Groundwater Basin, upconing  cannot  occur,  and  only 
seawater interface migration will be further addressed in this report. 
 
As mentioned earlier, groundwater pumping reduces the amount of fresh water 
outflow  to  the  ocean.    This  allows  the  interface  to  migrate  shoreward.  
Substantial  pumping  can  allow  the  interface  to  move  onshore,  potentially 
impacting municipal wells, private wells, or agricultural wells.  Figure 3 shows a 
two‐dimensional  cross  section  of  how  the  fresh water/seawater  interface may 
migrate in response to pumping. 
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Cross-hatching 
shows seawater 
movement in 
response to 
pumping 


Figure 3: Interface Migration in Response to Groundwater Pumping  
(from Barlow, 2003) 


As can be  inferred from Figure 3, the degree of  interface migration depends on 
the amount of water pumped from a particular aquifer, as well as the amount of 
leakage from overlying or underlying aquifers.  Groundwater extracted from the 
lowest  aquifer might  be  replaced  by  rainfall  recharge,  by  seawater migrating 
shoreward, or by groundwater leaking from the overlying aquifer. 
 
An additional issue that must be considered with seawater interface migration is 
the initial location of the seawater interface.  An interface that starts far from the 
shore may take a considerable amount of time, often on the order of decades, to 
reach any production or monitoring well.  Furthermore, the farther the interface 
is from the pumping well, the more area is available for fresh water to leak from 
overlying  aquifers  into  the producing  aquifer.   This  slows, or may  completely 
stop, seawater  intrusion  in  the pumped aquifer.   Downward  leakage, however, 
removes  fresh  water  from  overlying  aquifers.    This  leakage  may  therefore 
exacerbate seawater intrusion in the overlying aquifer. 
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INDICATORS OF SEAWATER INTRUSION 


Seawater  intrusion  is  generally  identified  through  chemical  analyses  of 
groundwater.    Low  groundwater  levels  indicate  an  opportunity  for  seawater 
intrusion, but the actual seawater  intrusion  is  indicated by various geochemical 
changes in groundwater. 
 
No single analysis definitively identifies seawater intrusion, however by looking 
at  various  analyses  we  can  ascertain  when  fresh  groundwater  mixes  with 
seawater.  At low chloride concentrations, it is often difficult to identify incipient 
seawater intrusion.  Mixing trends between groundwater and seawater are more 
easily  defined when  chloride  concentrations  exceed  1,000 milligrams  per  liter 
(mg/L).    This  is  due  to  the  dominance  of  natural  variation  in  fresh  water 
chemistry  at  chloride  concentrations  below  1,000 mg/L  (Richter  and  Kreitler, 
1993).   Chloride concentrations greater than 1,000 mg/L are clearly  indicative of 
seawater intrusion in the local aquifers. 
 
Common  geochemical  indicators  of  seawater  intrusion  are  discussed,  and 
example analyses are presented, in the following sections. 
 
CATION/ANION RATIOS 


Molar ratios of cations and anions can prove distinctive for various groundwater 
systems.  Seawater intrusion is often indicated by graphically analyzing shifts in 
these molar  ratios.    Two  common  graphical  techniques  for  these  analyses  are 
Piper diagrams and Stiff diagrams.   
 
PIPER DIAGRAMS 


Example Piper diagrams are shown for data from the Pajaro Valley and Salinas 
Valley  in  Figure  4  and  Figure  5,  respectively.    These  figures  are  included  to 
demonstrate the utility of Piper diagrams, and show how they have been used in 
nearby  basins.    These  figures  are  not  provided  for  directly  comparing  data 
between  basins;  groundwater  quality  trends  in  one  basin will  not  necessarily 
correlate with trends in other basins.  
 
On  these  Piper  diagrams,  the  relative  abundances  of  individual  cations  and 
anions are plotted in the left and right triangles, respectively, and their combined 
distribution  is plotted  in  the  central diamond.   Waters  from  similar or  related 
sources will generally plot  together.   The mixture of  two waters will generally 


Seawater Intrusion Response Plan 
November 19, 2008 A-6 







FINAL DRAFT 


plot along a straight line between the two end‐member types within the central 
diamond.   The  trend  towards  seawater  intrusion, however, often plots along a 
curved path as shown in Figure 4.   The red arrows track the evolution of water 
chemistry from freshwater to seawater.   Often only the first, upward  leg of this 
curve  is observed, because wells become  too  saline  to use before  reaching  the 
downward leg, and sampling is usually discontinued.  
 
STIFF DIAGRAMS 


Example  Stiff  diagrams  from  the  Salinas  Valley  are  shown  in  Figure  6  and  
Figure 7.  These figures are included to demonstrate the utility of Stiff diagrams, 
and  show how  they have been used  in nearby basins.   On  Stiff diagrams,  the 
relative abundances of individual cations are plotted on the left side of the graph, 
and the relative abundances of anions are plotted on the right side of the graph.  
Waters with similar chemistries will have similar shapes in Stiff diagrams. 
 
Figure  6  shows  Stiff diagrams  characteristic  of  the unintruded portions  of  the 
Salinas  Valley  Pressure  400‐Foot  Aquifer.    By  contrast,  Figure  7  shows  Stiff 
diagrams  from  the  intruded  portion  of  the  Salinas  Valley  Pressure  400‐Foot 
Aquifer.  The significantly higher chloride levels in the intruded aquifer result in 
the noticeable spike at the upper right hand side of the Stiff diagrams in Figure 7.  
This spike is indicative of incipient seawater intrusion. 
 
The Stiff diagrams  shown on Figure 7 are  from wells  that have acknowledged 
seawater intrusion, based on multiple lines of evidence.  The Stiff diagrams alone 
are  often  not  sufficient  to  identify  seawater  intrusion  because  there  is  no 
standard for Stiff diagram shapes; the diagrams are most useful as a comparative 
tool, showing the evolution of water chemistry over time and space.  The shape 
of  these Stiff diagrams  is considered  indicative of seawater  intrusion  in Salinas 
Valley  only  because  considerable  data  analyses  have  shown  that  locally,  Stiff 
diagrams adopt this shape as seawater encroaches.  
 
The Stiff diagrams of seawater intruded wells shown on Figure 7 show calcium 
concentrations  greater  than  sodium  concentrations,  in  spite  of  the  fact  that 
sodium in the dominant cation in seawater.  Incipient seawater intrusion is often 
characterized  by  increasing  calcium  and  decreasing  sodium,  due  to  the 
adsorption of calcium on the aquifer material.   
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Figure 4: Piper Diagram for Groundwater in Pajaro Valley  


(Data source: PVWMA) 
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Figure 5: Piper Diagram for Groundwater in Salinas Valley  


(Source: MCWRA) 
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Figure 6: Stiff Diagrams from Salinas Valley Wells without Seawater Intrusion  


(Source: MWCRA) 


 
 
 


 
Figure 7: Stiff Diagrams from Salinas Valley Wells with Seawater Intrusion  


(Source: MWCRA) 
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INCREASING CHLORIDE CONCENTRATIONS   


Seawater is chloride rich, whereas bicarbonate or sulfate are the dominant anions 
in many groundwater systems.  Steadily increasing chloride concentrations over 
time is the one of the most commonly used indicators of seawater intrusion.  At 
low  chloride  concentrations,  trends  are  often  as  important  as  absolute 
concentrations because of natural variations  in groundwater  chemistry.   As an 
example, in 2004 the coastal shallow Pacific Cement Aggregates (PCA) West well 
had  a  chloride  concentration  of  46 mg/L, whereas  the much more  inland well 
2701882‐016, located in the Laguna Seca subarea, had a chloride concentration of 
225 mg/L.   The  chloride  concentration  in well  2701882‐016  is  fairly  consistent, 
showing  no  increasing  trend,  and  is  clearly  not  an  indicator  of  seawater 
intrusion. 
 
Example graphs showing historical chloride concentration increases indicative of 
seawater intrusion are shown in Figure 8 and Figure 9.  Figure 8 graphs steadily 
increasing  chloride  concentrations  in  a  shallow  well  in  the  Salinas  Valley.    
Figure 9 graphs increasing chloride concentrations in a well in the Pajaro Valley.  
Both of  these graphs show  that  the rise  in chlorides  is a  lengthy and persistent 
process;   chloride concentrations began to increase in the representative Salinas 
Valley well in 1982, and took six years before exceeding the Safe Drinking Water 
Act  secondary  drinking  water  standard  of  250  mg/L.    This  long‐term  and 
relatively slow  increase  in chlorides suggests that while chloride concentrations 
are strongly indicative of seawater intrusion, it often takes time for the increasing 
chloride trend to be recognizable. 
 
SODIUM/CHLORIDE RATIOS   


As mentioned earlier in this report, sodium often replaces calcium on the aquifer 
matrix  through  ion exchange  in advance of  the seawater  front.   This effectively 
removes sodium from the water, and sodium/chloride ratios drop in advance of 
the seawater front.  This can sometimes be used as an early indicator of seawater 
intrusion.    Sodium/Chloride  ratios  can  also  be  used  to  differentiate  between 
seawater intrusion and other sources of saltwater.  Jones et al. (1999) suggest that 
sodium/chloride  ratios  in  advance  of  a  seawater  intrusion  front will  be  below 
0.86  (molar  ratio).   This distinguishes  seawater  intrusion  from domestic waste 
water, which typically has sodium/chloride ratios above 1. 
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Figure 8: Historical Chloride Concentrations and Sodium/Chloride Ratios for a Well in Salinas 
Valley Showing Incipient Intrusion  


(Source: MCWRA) 
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Figure 9: Historical Chloride Concentrations and Sodium/Chloride Ratios for a Well in Pajaro 
Valley Showing Incipient Intrusion  


(Data source: PVWMA) 
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In  addition  to  plotting  increasing  chloride  concentrations,  decreasing 
sodium/chloride  ratios  are  plotted  on  Figure  8  and  Figure  9.    The  strong 
correlation between the two indicators of seawater intrusion can be observed on 
these  two  figures.    The  potential  utility  of  sodium/chloride  ratios  as  an  early 
indicator of seawater intrusion is shown on Figure 9.  This figure shows that by 
August  1988,  chloride  concentrations  in  the  Pajaro  Valley well  had  remained 
relatively  constant,  yet  sodium/chloride  ratios  were  beginning  to  drop, 
suggesting  incipient seawater  intrusion.   By September 1990, the rising chloride 
levels can be clearly correlated  to dropping sodium/chloride ratios; definitively 
associating the high chlorides with seawater intrusion. 
 
CHLORIDE-BICARBONATE RATIOS 


The  ratio  of  chloride  to  bicarbonate‐plus‐carbonate  contrasts  the  relative 
abundance  of  the  dominant  seawater  and  freshwater  anions.    As  a  ratio  of 
concentrations expressed in mg/L, the ratio for seawater exceeds 100 and values 
for  groundwater  unaffected  by  seawater  are  generally  less  than  0.3.    For 
groundwater with relatively  low  total dissolved solids,  this ratio provides  little 
benefit over evaluating chloride concentrations alone, and  therefore  is not used 
in the current analyses. 
 
ELECTRIC INDUCTION LOGS 


Changes in formation salinity can be measured from within a well using electric 
induction  logging.    Induction  logging  within  the  well  measures  the  fluid 
conductivity within the adjacent formation up to a distance of three feet from the 
well  casing.   Wells  that  are  completed  with  PVC  casing  and  screen  do  not 
interfere with the method.   
 
This  method  can  be  used  as  a  cost‐effective  method  of  detecting  seawater 
intrusion  by measuring  the  electrical  conductivity  of  the  formation  containing 
groundwater  throughout  the depth of  the well.    If over  time,  the  conductivity 
increases  relative  to  the  baseline  value,  it  could  indicate  seawater  intrusion  is 
occurring.    One  limitation  of  this  method  is  that  it  is  not  able  to  provide 
concentrations of chloride or other ions that contribute to salinity.  Therefore, the 
use of electric induction logs can only be used relatively, i.e., to compare future 
logs to the first or baseline induction log. 
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OTHER INDICATORS 


Hem (1989) suggested several other  indicators for seawater  intrusion,  including 
the concentration ratio of calcium to magnesium (approximately 0.3 in seawater 
and  greater  in  fresh  water);  the  percentage  of  sulfate  among  all  ions 
(approximately  8  percent  in  seawater  and  larger  in  fresh  water);  and  the 
concentrations of minor constituents such as iodide, bromide, boron, and barium.  
These other indicators are not used in the current analyses for two reasons: 
 


1. The analyses presented in the following sections overwhelmingly suggest 
that  seawater  intrusion  has  not  advanced  onshore  in  the  Seaside 
Groundwater Basin. 


2. No data exist  for  the minor constituents such as  iodide and barium; and 
only limited historical data exist for bromide and boron. 
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CONCENTRATION GRAPHS 
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Figure B‐1:  PCA West Shallow Well 
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Figure B‐2:  PCA West Deep Well 


0


50


100


150


200


250


300


350


400


450


C
hl


or
id


e 
(m


g/
L)


Chloride Concentration


Average Chloride Concentration


Chloride Threshold Value







FINAL DRAFT 


Seawater Intrusion Response Plan 
November 19, 2008 B-4 


Figure B‐3:  PCA East Shallow Well 
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Figure B‐4:  PCA East Deep Well 
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Figure B‐5:  Ord Terrace Shallow Well 
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Figure B‐6:  Ord Terrace Deep Well 
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Figure B‐7:  MSC Shallow Well 
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Figure B‐8:  MSC Deep Well 
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Figure B‐9:  Fort Ord 10 Shallow Well 
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Figure B‐10:  Fort Ord 10 Deep Well 
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Figure B‐11:  Fort Ord 9 Shallow Well 
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Figure B‐12:  Fort Ord 9 Deep Well 
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APPENDIX C: 
STATISTICAL TREND ANALYSIS 
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STATISTICAL TREND ANALYSES 
 


DEVELOPMENT OF CHLORIDE THRESHOLD VALUES 


Historical  data  were  analyzed  to  develop  representative  background 
concentrations  of  chloride  and  to  determine  a  reasonable  chloride  threshold 
value. Background chloride concentrations are estimated as the average chloride 
concentration  at  each  well,  calculated  from  the  historical  data  available.  The 
chloride  threshold  value  is  the  background  chloride  concentration  plus  an 
acceptable  tolerance  interval multiplied by  the  standard deviation  that ensures 
that  99%  of  the  population  of  chloride measurements  collected  and  evaluated 
would not exceed  the  chloride  threshold value. This approach assures  that  the 
variability observed over  time  is  incorporated  into  the  final  chloride  threshold 
value used for identifying seawater intrusion at  individual wells.   The accuracy 
of  this  approach  for  determining  a  true  average  chloride  concentration  and 
upper  confidence  interval depends on  the accuracy of  the assumption  that  the 
data display a normal distribution of chloride concentrations.  
 
STATISTICAL APPROACH 
The most powerful test for normality is the Shapiro‐Wilk W test (US EPA, 2006). 
This  test  is  difficult  to  compute  by  hand,  but many  statistical  programs  have 
been  developed  that  calculate  the  statistical  distribution  such  as  the  EPA 
program  ProUCL  (US  EPA,  2007)  which  is  available  to  download  at 
http://www.epa.gov/esd/tsc/software.htm.   
 
The formula to determine the average chloride concentrations is as follows: 
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The standard deviation is calculated as: 
 


∑
=


−−− −
−


=
n


i
averageiSD ClCl


n
Cl


1


2)][]([
1


1][  


 


Seawater Intrusion Response Plan 
November 19, 2008 C-2 



http://www.epa.gov/esd/tsc/software.htm





FINAL DRAFT 


Where n equals the number of samples in the data set,  i represents one of the n 
chloride concentrations being evaluated, and SD stands for standard deviation. 
 
The tolerance interval is determined using the criteria that with a 95% tolerance 
limit, 99.9% of the population of chloride concentrations observed will be below 
a  specific  value.  The  following  formula  is  used  to  determine  the  tolerance 
interval: 
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Where  z1‐p  is obtained  from  a  statistical  look up  table;  to  include  99.9% of  the 
population, z1‐p is equal to 3.08. And the value to establish the 95% tolerance limit 
(obtained from the same statistical look up table), z1‐α is approximately 1.645. The 
final  chloride  threshold  limit  is  the  average  chloride  concentration  plus  the 
tolerance interval multiplied by the standard deviation, as follows: 
 


)][(][][ 1 SDaveragethreshold ClkClCl −−− •+=  
 
A summary of the statistical distribution for the twelve data sets evaluated, the 
average chloride concentrations, tolerance intervals, and final chloride threshold 
values are provided in Table C‐1.  
 
Statistical  approaches  that  require  an  assumption  to  be made with  regard  to 
population distributions  fall  into a branch of statistics referred  to as parametric 
statistics.  Parametric  tests  will  have  more  power  than  a  nonparametric 
counterpart  if  the  assumptions  are  met  (US  EPA,  2006).  However,  the 
distributional assumptions are often strict or undesirable for the parametric tests 
and deviations  can  lead  to misleading  results  (US EPA, 2006).  In  this  case,  the 
assumption  regarding  normal  distribution  is  met  by  11  of  the  12  datasets 
analyzed  indicating  that  this  approach  will  generally  predict  representative 
average  values  for  chloride  concentrations  at  specific wells within  the  Seaside 
Basin. 
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Table C‐1: Summary of Statistical Information for Chloride Threshold Values 


Well Location 
Number of 
Observations 


Statistical 
Distribution 


at 5% 
Significance 


Average 
Chloride 


Concentration
(mg/L) 


Standard 
Deviation 
(mg/L) 


K1 
Multiplier 


Chloride 
Threshold 
Value 
(mg/L) 


Paso Robles Formation             


MSC‐Shallow  14  Normal  45  3.75  4.64  62 


PCA‐W Shallow  14  Normal  48  4.75  4.64  70 


PCA‐E (Multiple) Shallow  7*  Normal  51  3.74  5.99  73 


MPWMD #FO‐09‐Shallow  14  Normal  55  2.67  4.64  67 


MPWMD #FO‐09‐Deep  14  Normal  69  3.43  4.64  85 


MPWMD #FO‐10‐Shallow  11  Normal  64  6.07  4.98  94 


MPWMD #FO‐10‐Deep  10  Not Normal  65  5.54  5.14  93 


Santa Margarita 
Formation             


MSC‐Deep  14  Normal  152  6.54  4.64  182 


PCA‐W Deep  14  Normal  153  7.26  4.64  186 


PCA‐E (Multiple) Deep  7*  Normal  127  9.00  5.99  181 


Ord Terrace‐Shallow  7*  Normal  116  11.51  5.99  185 


Ord Terrace‐Deep  7*  Normal  168  15.24  5.99  260 
NOTES: 
* = It is suggested to collect at least 8 to 10 observations using these statistical methods. 
a = Historical maximum chloride concentrations prior to 1995 are not included in the statistical analysis and 


should  not  be  used when  determining  acceptable maximum  chloride  concentrations during  future 
monitoring events. 


b = Basin wide screening criteria is based on maximum chloride threshold value. 


 
 
EXAMPLE CALCULATION  
An  electronic  data  file  has  been  compiled  that  includes  the  statistical 
computations  for  the  twelve  wells  analyzed  for  the  Seaside  Basin  Seawater 
Intrusion Response Plan (SIRP). The following example is taken from monitoring 
well FO‐9 Shallow to further illustrate the use of the statistical calculations used 
to develop the chloride threshold values. Between January 1995 and March 2006 
there are 14 data points for chloride concentration available for monitoring well 
FO‐9 Shallow. In order, those concentrations are as follows: 56, 54, 53, 53, 56, 56, 
51,  51,  52,  54,  57,  56,  58,  and  60.  Using  this  data  set,  the  average  chloride 
concentration is calculated as follows: 
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The standard deviation is calculated as follows: 
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And the tolerance limit is calculated as follows: 
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The final chloride threshold value for monitoring well FO‐9 Shallow is: 
 


18.67)67.264.4(79.54][ =•+=−
thresholdCl  


 
Please note that because these calculations are performed in an excel program, all 
decimal places are carried throughout each equation and rounded to the 
appropriate significant figure upon completion. Therefore, there may be slight 
differences in final chloride threshold values if rounding occurs before the final 
calculation is complete. 
 


STATISTICAL TREND ANALYSES 


Nonparametric  methods  are  often  referred  to  as  distribution  free  methods 
because  they do not rely on assumptions  that  the data are drawn  from a given 
probability  distribution.  The Mann‐Kendall  statistical  test  is  a  nonparametric 
statistical method  that  can  be  used  to  show whether  chemical  concentrations 
detected in a groundwater monitoring well are increasing, stable, or decreasing. 
This  provides  a  reliable  approach  for  the  trend  analysis  because  as  seawater 
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intrusion may occur at a given monitored  location,  there  is no assumption  that 
those data follow a specific distribution while seawater mixes with the ambient 
groundwater to produce changes in the overall geochemistry.  
 
The  test  involves  computing  a  statistic  S, which  is  the difference  between  the 
number  of  pairwise  differences  that  are  positive minus  the  number  that  are 
negative.  If S  is  a  large positive value,  then  there  is  evidence of  an  increasing 
trend  in  the  data.  If  S  is  a  large  negative  value,  then  there  is  evidence  of  a 
decreasing  trend  in  the data.   The Mann‐Kendall  statistical  approach  is  based 
solely on calculations of the sign and does not take into account the magnitudes 
of the differences. It  is a robust statistical test as  it  is  insensitive to outliers. The 
test  should  be  conducted  on  wells  where  data  were  collected  at  equal  time 
intervals, such as quarterly or semiannually monitored data. 
 
It  is  important  to  note  that  there  are  different  calculation  approaches  for  the 
Mann‐Kendall  Test  dependent  on  sample  size.  The  following  provides  an 
example of the Mann‐Kendall Trend test for a population of up to 10 data points. 
 


Table C‐2: Example Mann‐Kendall Statistical Test for FO‐9 Shallow 


Time  1  2  3  4  5  6  7  No. of  No. of 


Data 
[Cl‐ ]1 = 


56 
[Cl‐ 
]2=56 


[Cl‐ 
]3=50 


[Cl‐ 
]4=50 


[Cl‐ 
]5=53 


[Cl‐ 
]6=50 


[Cl‐ 
]7=49 


increase
s 


decrease
s 


[Cl‐ ]1 = 
56    nc  ‐  ‐  ‐  ‐  ‐  0  5 


[Cl‐ ]2=56      ‐  ‐  ‐  ‐  ‐  0  5 
[Cl‐ ]3=50        nc  +  nc  ‐  1  1 
[Cl‐ ]4=50          +  nc  ‐  1  1 
[Cl‐ ]5=53            ‐  ‐  0  2 
[Cl‐ ]6=50              ‐  0  1 
[Cl‐ ]7=49                            
                2  15 
 
Statistical Test: 


1) S = 2‐15 = ‐13 
2) Look up critical values  for  the sample size of 7 at 0.10 and 0.20 significance 


levels. 
a. At 0.10 significance level, the critical value is 11. 
b. At 0.20 significance level, the critical value is 7. 


3) Look up the probabilities for the sample size of 7. 
a. The probability for a sample size of 7 is 0.035. 
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4) Because ‐13 is less than 11 and less than 7, and the probability is less than the 
significance level, the data appear to have a decreasing trend at both the 90% 
and 80% confidence level. 


 
The Mann‐Kendall  statistical  test  conducted  for  the SIRP was done  so using  a 
spreadsheet  developed  by  the  State  of  Wisconsin,  Department  of  Natural 
Resources,  Form  4400‐215,  which  can  be  downloaded  from 
http://dnr.wi.gov/org/aw/rr/archives/pub_index.html#TECHNICAL‐GR. This form has 
been  through a quality assurance and quality control process, and  is equipped 
with the appropriate statistical lookup references for the critical values needed to 
complete the test. A compilation of the files developed for this test is included in 
the  electronic  data  file  attached  to  this  document. A  summary  of  the Mann‐
Kendall statistical trend analysis for chloride concentrations is provided in Table 
C‐3. 
 
Table C‐3: Mann‐Kendall Test Summary for Chloride Concentrations and Sodium 


Chloride Molar Ratios 


Well Location 
Chloride 
Trend   


Chloride 
Stability Test 1 


Sodium/Chloride 
Trend 


Sodium/Chloride 
Stability Test 1 


Paso Robles Formation   
MSC‐Shallow  No Trend  Stable  No Trend  Stable 


PCA‐W Shallow  No Trend  Stable  No Trend  NA2 
PCA‐E (Multiple) Shallow  NP  NA  NP  NA 
MPWMD #FO‐09‐Shallow  Decreasing  NA  Increasing  NA 
MPWMD #FO‐09‐Deep  No Trend  Stable  No Trend  NA2 


MPWMD #FO‐10‐Shallow  NP  NA  NP  NA 
MPWMD #FO‐10‐Deep  NP  NA  NP  NA 


Santa Margarita Formation         
MSC‐Deep  Decreasing  NA  No Trend  NA2 


PCA‐W Deep  No Trend  Stable  No Trend  Stable 
PCA‐E (Multiple) Deep  NP  NA  NP  NA 
Ord Terrace‐Shallow  NP  NA  NP  NA 
Ord Terrace‐Deep  NP  NA  NP  NA 
NOTES: 
Trend analyses reported at the 90% confidence interval. 
1 Stability assessment given when no statistical trend is apparent at the 80% confidence level 
2 Increasing trend at the 80% confidence interval 
NA = not applicable 
NP = not possible; data not collected on a quarterly or semiannual schedule since October 2006. 
 
The Mann‐Kendall  Test can be used with a minimum of four rounds of sampling 
results;  however,  the  Mann‐Kendall  Test  is  not  valid  for  data  that  exhibit 
seasonal  behavior.  Please  note  that  there  are  limited  data  available  that were 
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collected on  a quarterly or  semi‐annual basis making  it difficult  to  completely 
verify the assumption of seasonality. 
 
To test the data for seasonality, an evaluation of groundwater levels and chloride 
concentrations was conducted. If chloride concentrations change as water levels 
change, then the data is seasonally affected. Figures C‐1 through C‐12 illustrates 
the relationship between chloride concentrations and groundwater elevations in 
the  twelve wells where sufficient data exists  to conduct  the  trend analysis. The 
overall  correlation  of  water  levels  and  chloride  concentrations  are  roughly 
correlated  in  some  cases,  but  overall,  there  does  not  appear  to  be  a  direct 
correlation that would clearly indicate a seasonal component. In addition to the 
visual evaluation of water  levels and chloride concentrations  in groundwater, a 
test  for a correlation  coefficient was conducted using  the Pearson’s Correlation 
Coefficient. In general, data that exhibit a correlation coefficient greater than 0.8 
would be considered to have a strong correlation, and values close to zero imply 
little  linear  correlation  between  the water  levels  and  chloride  concentrations. 
Directions for calculating Pearson’s Correlation Coefficient are provided below. 
 
Let X1, X2, …, Xn represent the variable for groundwater elevation measurements 
of n data points and let [Cl‐]1, [Cl‐]2, … [Cl‐]n represent the chloride concentration 
measurements  of  the  n  data  points.  The  Pearson  correlation  coefficient,  r, 
between X and [Cl‐] is:  
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Historical water  elevation  and  chloride  concentration  data were  evaluated  to 
determine the Pearson’s Correlation Coefficient. As shown in Table C‐4, there do 
not appear to be any wells with a correlation coefficient greater than 0.8 except 
PAC‐E (Multiple) Deep.   
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Table C‐4: Pearson’s Correlation Coefficient for Groundwater Elevations and Chloride 
Concentrations 


Well Location  Primary Aquifer  
Pearsonʹs Correlation 


Coefficient 
MSC‐Shallow  Paso Robles Formation  0.541 


PCA‐W Shallow  Paso Robles Formation  0.007 
PCA‐E (Multiple) Shallow  Paso Robles Formation  0.361 
MPWMD #FO‐09‐Shallow  Paso Robles Formation  0.138 
MPWMD #FO‐09‐Deep  Paso Robles Formation  0.199 


MPWMD #FO‐10‐Shallow  Paso Robles Formation  0.516 
MPWMD #FO‐10‐Deep  Paso Robles Formation  0.598 


MSC‐Deep  Santa Margarita  0.116 
PCA‐W Deep  Santa Margarita  0.028 


PCA‐E (Multiple) Deep  Santa Margarita  0.841 
Ord Terrace‐Shallow  Santa Margarita  0.690 
Ord Terrace‐Deep  Santa Margarita  0.702 


 
There are multiple statistical approaches to evaluate trends in a given data set. If 
future groundwater monitoring results indicate a seasonal correlation of chloride 
over time, other trend analyses may provide more robust results. Specifically, the 
Mann‐Kendall  test  can be used by only  testing data  from  the  seasons with  the 
highest  chloride  concentrations  or  the  lowest  sodium/chloride  molar  ratios. 
Other statistical  tests  that are unaffected by seasonality  include  the Sen’s Slope 
Estimator or  the Mann‐Whitney U Test  (also  referred  to as  the Wilcoxon Rank 
Sum Test). 
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Figure C‐1:  PCA West Shallow Well 
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Figure C‐2:  PCA West Deep Well 
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Figure C‐3:  PCA East Shallow Well 
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Figure C‐4:  PCA East Deep Well 
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Figure C‐5:  Ord Terrace Shallow Well 
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Figure C‐6:  Ord Terrace Deep Well 
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Figure C‐7:  MSC Shallow Well 
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Figure C‐8:  MSC Deep Well 
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Figure C‐9:  Fort Ord 10 Shallow Well 
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Figure C‐10:  Fort Ord 10 Deep Well 
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Figure C‐11:  Fort Ord 9 Shallow Well 
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Figure C‐12:  Fort Ord 9 Deep Well 
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APPENDIX D: 
HISTORICAL SODIUM/CHLORIDE 


MOLAR RATIO GRAPHS
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Figure D‐1:  PCA West Shallow Well  
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Figure D‐2:  PCA West Deep Well  
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Figure D‐3:  PCA East Shallow Well  
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Figure D‐4:  PCA East Deep Well  
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Figure D‐5:  Ord Terrace Shallow Well  
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Figure D‐6:  Ord Terrace Deep Well  
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Figure D‐7:  MSC Shallow Well  
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Figure D‐8:  MSC Deep Well  
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Figure D‐9:  Fort Ord 10 Shallow Well  
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Figure D‐10:  Fort Ord 10 Deep Well  
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Figure D‐11:  Fort Ord 9 Shallow Well  
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APPENDIX E: 
PIPER DIAGRAM 


FOR SEASIDE GROUNDWATER BASIN WELLS 
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Figure E‐1:  Example Piper Diagram for Seawater Intrusion, Pajaro Valley  
(Data source: PVWMA) 
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Figure E‐2:  Piper Diagram for Shallow Zone Seaside Groundwater Basin 
Monitoring Wells, August 2008  
(Data source: MPWMD) 
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Figure E‐3:  Piper Diagram for Deep Zone Seaside Groundwater Basin 
Monitoring Wells, August 2008  
(Data source: MPWMD) 


 
 
 
 


C A T I O N S A N I O N S%meq/l


Na+K HCO  +CO3 3 Cl


Mg SO4


Ca
Calcium (Ca) Chloride (Cl)


Su
lfa


te
 (S


O4
) +


 C
hl


or
id


e 
(C


l)


Calcium
 (Ca) + M


agnesium
 (M


g)


Ca
rb


on
at


e 
(C


O
3)


 +
 B


ica
rb


on
at


e 
(H


CO
3)


Sodium
 (Na) + Potassium


 (K)


Sulfate (SO4)


M
ag


ne
siu


m
 (M


g)


80 60 40 20 20 40 60 80


80


60


40


20


20


40


60


80


20


40


60


80


80


60


40


20


20


40


60


80


20


40


60


80


80


60


40


20


80


60


40


20


PC A  West - Deep
PC A  East - Deep
O rd Terrace - Deep
MSC  - Deep
Fort O rd 10 - Deep
Fort O rd 9 - Deep
SBWM-1: 1140 ft sample
SBWM-1: 1390 ft sample
SBWM-2: 1000 ft sample
SBWM-2: 1470 ft sample
SBWM-3: 870 ft sample
SBWM-3: 1275 ft sample
SBWM-4: 715 ft sample
SBWM-4: 900 ft sample
Seawater (ty pical)







FINAL DRAFT 


 


 


 


 


 


 


 


APPENDIX F: 
STIFF DIAGRAMS 


FOR SEASIDE GROUNDWATER BASIN WELLS 
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Figure F‐1: Example Stiff Diagrams from Salinas Valley Wells showing Typical 
Seawater Intrusion Shape 
(Source: MCWRA) 
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Figure F‐2: Stiff Diagrams for Fort Ord 9, Fort Ord 10, and MSC Wells,                      
 


October 2006 (Data source: Watermaster) 
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Figure F‐3: Stiff Diagrams for PCA West, PCA East, and Ord Terrace Wells,       
October 2006 


(Data source: Watermaster) 
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Figure F‐4: Stiff Diagrams for Sentinel Wells  (Data source: Watermaster) 
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IN THE SUPERIOR COURT OF THE STATE OF CALIFORNIA  


IN AND FOR THE COUNTY OF MONTEREY 
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CALIFORNIA AMERICAN WATER, 


Plaintiff, 


VS. 


CITY OF SEASIDE; CITY OF 
MONTEREY; CITY OF SAND CITY; 
CITY OF DEL REY OAKS; SECURITY 


NATIONAL GUARANTY, INC.; GRANITE 
ROCK COMPANY, INC.; D.B.O. 
DEVELOPMENT COMPANY NO. 27, INC.; 
MURIEL E. CALABRESE 1987 TRUST; 
ALDERWOODS GROUP (CALIFORNIA), 
INC.; PASADERA COUNTRY CLUB, LLC; 
LAGUNA SECA RESORT, INC; BISHOP 
MC INTOSH & MC INTOSH, a general 
partnership; THE YORK SCHOOL, INC.; 
COUNTY OF MONTEREY; and DOES 1 
through 1,000, Inclusive, 


Defendants.  
MONTEREY PENINSULA WATER 
MANAGEMENT DISTRICT, 


Intervenor.  
MONTEREY COUNTY WATER 
RESOURCES AGENCY, 


Intervenor.
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I. INTRODUCTION 


This Decision sets forth the adjudicated rights of the parties to this lawsuit (with certain 


exceptions noted in section I.D. below), including Plaintiff California American Water, and 


Defendants the City of Seaside, the City of Monterey, the City of Sand City, the City of Del Rey 


Oaks, Security National Guaranty, Inc., Granite Rock Company, D.B.O. Development Company 


No. 27, Muriel E. Calabrese 1987 Trust, Alderwoods Group (California), Inc., Pasadera Country 


Club, LLC, Laguna Seca Resort, Inc., Bishop, McIntosh & McIntosh, and The York School, Inc. 


(hereinafter "Water User Defendants") to use the water resources of the Seaside Groundwater 


Basin ("Seaside Basin" or "Basin") and provides for a physical solution for the perpetual 


management of the Basin, which long-term management will provide a means to augment the water 


supply for the Monterey Peninsula. 


A. Seaside Groundwater Basin. 


The Seaside Basin is located in Monterey County and underlies the Cities of Seaside, 


Sand City, Del Rey Oaks, Monterey, and portions of unincorporated county areas, including the 


southern portions of Fort Ord, and the Laguna Seca Area. The boundaries of the Basin are 


depicted in Exhibit B of this Decision. Generally, the Seaside Basin is bounded by the Pacific 


Ocean on the west, the Salinas Valley on the north, the Toro Park area on the east, and Highways 


68 and 218 on the south. The Seaside Basin consists of subareas, including the Coastal subarea 


and the Laguna Seca subarea in which geologic features form partial hydrogeologic barriers 


between the subareas. 


B. The Parties. 


1. Plaintiff California American Water ("Plaintiff" or "California American") is 


an investor-owned public utility incorporated under the laws of the State of California. (See Pub. 


Utilities Code, §§ 1001 et seq. and 2701 et seq.) California American produces groundwater 


from the Seaside Basin and delivers it for use on land within its certificated service area that both 


overlies portions of the Seaside Basin, and is located outside of the Seaside Basin Area, all within 


the County of Monterey. 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27


28 
SOTIACH, SIMMONS & UPON 


PROFF,SIONAL COPPORTTION 


// 


AMENDED DECISION 2


 







2. Defendant City of Seaside ("Seaside") is a general law city situated in the 


County of Monterey. Seaside produces groundwater from the Seaside Basin (1) for use on two 


city-owned golf courses that overly the Basin, and (2) for municipal water service to its residents. 


(See Call. Const., Art. XI, § 9; Gov. Code, § 38730.) 


3. Defendant City of Sand City ("Sand City") is a charter city situated in the 


County of Monterey. Sand City produces groundwater from the Seaside Basin and delivers it for 


use on private and publicly owned lands within its incorporated boundaries, all of which overlie 


the Seaside Basin. (See Cal. Const., Art. XI, § 9; Gov. Code, § 38730.) 


4. Defendant City of Del Rey Oaks ("Del Rey Oaks") is a general law city situated 


in the County of Monterey. Land within Del Rey Oaks' incorporated boundaries overlies the 


Seaside Basin. The two wells Del Rey Oaks presently operates for irrigation of public lands are 


located outside the Seaside Basin area and are, therefore, excluded from this Stipulation. (See   


Cal. Const., Art. XI, § 9; Gov. Code, § 38730.) 


5. Defendant City of Monterey ("Monterey") is a charter city situated in the 


County of Monterey. Monterey owns and controls land that overlies the Seaside Basin area. 


6. Defendant Security National Guaranty, Inc. ("SNG") is a California corporation 


with its principal place of business in the City and County of San Francisco. SNG's primary 


business activity is real estate development. As part of its operation, SNG and/or its    


predecessors-in-interest have produced groundwater from the Seaside Basin. SNG also owns land 


overlying the Seaside Basin. 


7. Defendant Granite Rock Company ("Granite") is a California corporation with 


its principal place of business in the County of Santa Cruz. Granite's primary business activity is 


the production and sale of concrete aggregate and building materials. As part of its Seaside 


concrete and building materials plant, Granite has produced groundwater from the Seaside Basin. 


Granite also owns land overlying the Seaside Basin. 


8. Defendant D.B.O. Development No. 27 ("D.B.O."), erroneously sued herein as


D.B.O. Development Company, is a California limited liability company with its principal place 


of business in the County of Monterey. D.B.O.'s primary business activity is the ownership and 
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development of real property for commercial, industrial, residential, and public uses. As part of 


their ownership and development of land overlying the Seaside Basin, D.B.O. and/or its 


predecessor in interest have produced groundwater from the Basin. D.B.O. also owns and 


controls land overlying the Seaside Basin. 


9. Defendant Muriel E. Calabrese 1987 Trust ("Calabrese") is an irrevocable trust 


that holds property in the County of Monterey. Calabrese and/or its predecessor in interest have 


produced groundwater from the Seaside Basin in relation to the operation of its paving, grading 


and construction business and operation of a concrete batch plant in Sand City. Calabrese also 


owns and controls land overlying the Seaside Basin. 


10. Defendant Alderwoods Group (California), Inc. ("Alderwoods Group"), DBA 


Mission Memorial Park ("Mission Memorial") is a California corporation with its principal 


place of business in the County of Monterey. Mission Memorial's primary business activity is 


the operation of a cemetery in the City of Seaside. As part of maintenance of the cemetery, 


Mission Memorial has produced groundwater from the Seaside Basin. Mission Memorial also 


owns land overlying the Seaside Basin. 


11. Defendant Pasadera Country Club, LLC ("Pasadera") is a California limited 


liability company with its principal place of business in the County of Monterey. Pasadera's 


primary business activity is the operation of a private golf course. As part of its golf course 


operations, Pasadera has produced groundwater from the Seaside Basin. Pasadera also owns 


land overlying the Seaside Basin. 


12. Defendant Bishop, McIntosh & McIntosh ("Bishop") is a general partnership, 


with its principal place of business in the County of Monterey. Bishop owns land overlying the 


Laguna Seca Subarea of the Seaside Basin. Defendant Laguna Seca Resort, Inc.("Laguna 


Seca") is a California corporation with its principal place of business in the County of Monterey. 


Laguna Seca's primary business activity is the operation of a public golf course on land owned in 


fee by Bishop. Laguna Seca operates the golf course pursuant to a lease with Bishop. As part of 


the golf course's operations, groundwater is produced from the Laguna Seca Subarea of the 


Seaside Basin for irrigation purposes. Laguna Seca filed a cross-complaint against California 
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American, and Bishop filed a cross-complaint against California American and all defendants 


other than Laguna Seca Defendants Laguna Seca Resort, Inc. and Bishop, McIntosh & McIntosh 


shall collectively be referred to as "Laguna Seca/Bishop." However, the pumping allocation 


established in Section III.B., below, is held only by Bishop, as the overlying property owner. 


Laguna Seca is a Water User Defendant now exercising Bishop's pumping allocation and 


operating the golf course facilities. The damages provided for in Section III.G. shall be based on 


the Average Gross Annual Income of the entity operating thee golf course facilities, which is now 


Laguna Seca (Bishop's lessee). 


13. Defendant County of Monterey owns land on which is operates the Laguna Seca 


Park. County of Monterey has produced groundwater from the Seaside Basin for use at Laguna 


Seca Park. County of Monterey owns land overlying the Seaside Basin. 


14. Intervenor Monterey Peninsula Water Management District ("MPWMD") is a 


district formed pursuant to Water Code Appendix sections 118-1 et seq. MPWMD intervened      


as a party defendant as against California American, cross-complained against the other parties as 


a plaintiff, and is a defendant in a cross-complaint filed by Seaside and joined in by City 


defendants. 


15. Intervenor Monterey County Water Resources Agency ("MCWRA") is a duly 


constituted Water Resources Agency created pursuant to California Water Code Appendix section 


52-3 et seq. MCWRA intervened inn this action as a plaintiff as against all parties. 


16. Defendant The York School, Inc. ("York" or "York School"), is a nonprofit 


corporation, founded in 1959 as an independent day school providing college preparatory 


education. Its primary activity is the operation of a school. York leases approximately 31.4 acres 


of property from the United States, Department of the Army, on the former Fort Ord. This 


property is located immediately north of the main campus, across York Road, and is a portion of a


larger parcel, approximately 107 acres in size, that is scheduled to be transferred as a public 


benefit conveyance to York from the federal government. This parcel overlies the Seaside Basin 


and is subject to this Decision. York has produced groundwater from the Seaside Basin.   York    


is not an agent of the United States, nor can York bind the United States to this Decision. 
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C. The Complaint. 


On or about August 14, 2003, Plaintiff filed a complaint against Defendants and Does 1 


through 1,000 requesting a declaration of Plaintiff's and Defendants' individual and collective 


rights to groundwater and a mandatory and prohibitory injunction requiring the reasonable use and 


coordinated management of groundwater within the Seaside Basin pursuant to Article X, Section 2 


of the California Constitution. The pleadings further allege that Plaintiff and Defendants 


collectively claim substantially all rights of groundwater use, replenishment and storage within the 


Seaside Basin area, that the Natural Safe Yield (as defined in Section III.A.) is being exceeded, 


and that absent a physical solution and coordinated groundwater management strategy, the Seaside 


Basin is in imminent risk of continued lowering of water levels, increased pump-lifts, diminution 


of water supply and quality, seawater intrusion, and possible land subsidence. Accordingly, 


Plaintiff requested: (1) a determination of the Seaside Basin's safe yield; (2) an operating plan for 


the management of the Basin; (3) a declaration of the rights of the parties named in this 


Complaint; (4) a declaration and quantification, as part of a physical solution, of the parties' 


respective rights to make use of the Seaside Basin's available storage space; and (5) the 


appointment of a Watermaster to administer the Court's Decision. Subsequently, Plaintiff has 


twice amended its complaint and the operative complaint is now the Second Amended 


Complaint, which sets forth the same general allegations as the original complaint. 


D. Defendants' Responses. 


Water User Defendants in this action have all responded to the Complaint pursuant to 


Answers. In addition, they have all joined in a motion seeking Court approval of a Stipulated 


Judgment. The Monterey Peninsula Water Management District and the County of Monterey, 


including the Monterey County Water Resources Agency, did not join in the Stipulation. 


On or about September 24, 2003, Intervenor MPWMD filed a complaint in intervention 


against the defendants named in the Complaint. Defendants to that complaint responded to the 


cross-complaint pursuant to an Answer, containing a general denial and affirmative defenses. 
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Seaside, on or about January 9, 2004, filed a cross-complaint against MPWMD. MPWMD 


responded to the cross-complaint by filing an Answer, containing a general denial and affirmative 


defenses. 


Laguna Seca, on or about April 23, 2004, filed a cross-complaint against California 


American. California American responded to the cross-complaint pursuant to an Answer, 


containing a general denial and affirmative defenses. 


Bishop, on or about September 23, 2004, filed a cross-complaint against California 


American and against all defendants other than Laguna Seca. California American, Granite, Sand 


city, Alderwoods Group, York School, D.B.O., Monterey, MPWMD, Seaside, and Pasadera 


responded to the cross-complaint pursuant to Answers containing general denials and affirmative 


defenses. 


SNG, on or about July 26, 2005, filed a cross-complaint against MPWMD. MPWMD 


responded to the cross-complaint by filing an Answer, containing a general denial and affirmative 


defenses. 


At the conclusion of argument on December 22, 2005, the various defendant cross- 


complainants agreed that the relief they had sought via their cross-complaints had been subsumed 


in the litigation of the complaint and complaints in intervention, the answers thereto, and the 


Settlement Agreement and General Mutual Release executed by all parties save the intervenors 


and the County of Monterey. 


E. Joint Motion for Entry of Judgment. 


 Plaintiff and Water User Defendants filed a Motion for the Entry of Judgment along with 


a Stipulation for Entry of Judgment, which was opposed by both intervenors. The Motion for 


Entry of Judgment requested that the Court approve the Stipulation and enter the Judgment. The 


motion was heard by this Court on December 12, 2005. At the request of the moving parties, it 


deferred its ruling until it had taken evidence in the trial of this matter. 


 Having now received the evidence, and having considered written and oral argument from 


the various parties, the Court denies the Motion for Entry of Judgment. The Court accepts the 


stipulation of certain of the parties entitled "Settlement Agreement and General Mutual Release" 
SONIACI -N SIMMONS & DUNN 
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filed with the Court during trial insofar as the stipulation does not conflict with the ruling set forth 


herein. 


F. Jurisdiction. This Court has jurisdiction to enter a Judgment declaring and adjudicating 


Plaintiff's and Water User Defendants' rights to the reasonable and beneficial use of groundwater 


in the Seaside Basin Area, including the imposition of a physical solution, pursuant to Article X, 


Section 2 of the California Constitution. 


II. FINDINGS  


A. Importance of Groundwater. Groundwater is an important water supply source for 


businesses, individuals and public agencies that overlie or Extract groundwater from the Seaside 


Basin. The overwhelming majority of the groundwater appropriated from the Seaside Basin has 


been and continues to be dedicated to a public use in accordance with the provisions of the 


California Constitution, Article X, Section 5. The Plaintiff and the Water User Defendants rely 


upon continued availability of groundwater to meet their demands. The intervenors, MPWMD 


and MCWRA, have a legislatively mandated interest in the preservation and enhancement of 


groundwater in the Basin. 


B. Status of the Groundwater Basin. 


1. Perennial Natural Safe Yield. The Perennial Natural Safe Yield (as defined in 


Section III.A. and hereinafter referred to as "Natural Safe Yield") of the Seaside Basin is solely 


the result of natural percolation from precipitation and surface water bodies overlying the Basin. 


The Court finds that the Natural Safe Yield of the Basin as a whole, assuming no action is taken 


to capture subsurface flow exiting the northern boundary of the Basin, is from 2,581 to 2,913 acre 


feet per year. The Natural Safe Yield for the Coastal Subarea is estimated from 1,973 to 2,305 


acre feet per year, and the Natural Safe Yield for the Laguna Seca Subarea is 608 acre feet per 


year. 


2. Groundwater Production. Production records demonstrate that the cumulative 


annual groundwater production of the Parties from the Seaside Basin area in each of the five (5) 


years immediately preceding the filing of this action has been between approximately 5,100 and 


6,100 acre feet. Therefore, the Court finds that groundwater production has exceeded the Natural 
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Safe Yield during the preceding five (5) years throughout the Seaside Basin and in each of its 


subareas. While no one can predict with precision when it will occur, all parties agree continued 


indefinite production of the Basin Groundwater in excess of the Natural Safe Yield will 


ultimately result in seawater intrusion, with deleterious effects on the Basin. The evidence 


demonstrates that the stage is set for such an occurrence in the foreseeable future. 


C. Legal Claims. 


1. Groundwater Rights. Certain Parties allege that they have produced groundwater 


openly, notoriously, continuously, and without interruption in excess of the Natural Safe Yield of 


the Basin for more than five (5) years. As a result, these Parties allege that they have accrued 


prescriptive rights as articulated by the California Supreme Court in City of Pasadena v. City of 


Alhambra (1948) 33 Cal.2d 908. In defense of these claims, other Parties deny that the elements of 


prescription have been satisfied, and further allege the affirmative defense of "self help" as 


recognized in Pasadena, supra, 33 Cal.2d at pp. 932-32. Those Parties responsible for public water 


service also raise Civil Code section 1007 as an affirmative defense against prescription. 


The Court finds that there is merit to the claim that certain prescriptive rights have accrued, 


but also finds that there is merit to the aforementioned affirmative defenses. Accordingly, the Court 


finds that the Parties collectively possess a variety of rights based in prescription and other original 


rights (including overlying and appropriative rights). Each Party's right to produce naturally 


occurring groundwater from the Seaside Basin therefore reflects the amount of their historical 


production from the Basin, and respects the priority of allocations under California law. The 


physical solution set forth by this Decision is intended to ultimately reduce the drawdown of the 


aquifer to the level of the Natural Safe Yield; to maximize the potential beneficial use of the Basin; 


and to provide a means to augment the water supply for the Monterey Peninsula. 


2. Storage Rights. The Court finds that the public interest is served by augmenting 


the total yield of the Seaside Basin through artificial groundwater recharge, storage, and recovery. 


It is well established that an entity which artificially recharges a groundwater basin with the intent 


to later recapture that water maintains an exclusive right to recapture that quantity of water by 


which said recharge augments the retrievable water supply of the groundwater basin, so long as 
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such recharge and recapture (i.e., storage) does not materially harm the groundwater basin or any 


other entity's prior rights associated with the groundwater basin. (City of Los Angeles v. City of 


San Fernando (1975) 14 Ca1.3d 199, 264; City of Los Angeles v. City of Glendale (1943) 


23 Cal.2d 68, 76-77; see also Water Code, § 7075.) The Court finds, therefore, that the right to 


store and recover water from the Seaside Basin shall be governed by the provisions of the 


Decision, and the rules and regulations promulgated by the Seaside Basin Watermaster, the basic 


provisions of which are described in Section III.H. 


3. De Minimis Production. The Court finds that production of groundwater by any 


person or entity less than five (5) acre feet per year is not likely to significantly contribute to a 


Material Injury (as defined in Section III.A.) to the Seaside Basin or any interest related to the 


Seaside Basin. Accordingly, this Decision is not intended to govern the production of groundwater 


by any person or entity that produces a total quantity of groundwater that is less than five (5) acre 


feet peer year. However, to the extent the Court determines in the future that this exemption has 


contributed to or threatens to contribute to a Material Injury to the Seaside Basin or any interest 


related to the Seaside Basin, including any contribution caused by production subject to this 


exemption in combination with all other production from the Seaside Basin, the Court will modify 


or eliminate this exemption as it deems prudent pursuant to its reserved jurisdiction provided in 


Section M.O. 


4. Transferability of Seaside Basin Rights. The Court finds that maximum 


beneficial use of the Seaside Basin's resources is encouraged by the ability to sell and lease 


production allocations. Such transferability will also provide necessary flexibility to satisfy future 


water supply needs. Accordingly, the Court finds that production allocations should be assignable, 


subject to the rules and regulations promulgated by the Watermaster, and subject to certain Parties' 


participation in the Alternative Production Allocation, described in Section III.B.3, which election 


will restrict their transfers of water. 
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III. DECISION 


IT IS HEREBY ORDERED, ADJUDGED AND DECREED: 


A. Definitions. 


1. "Alternative Production Allocation" is the amount of Groundwater that a 


Producer participating in this allocation method may Produce from a Subarea of the Seaside 


Basin as provided in Section III.B.3. 


2. "Artificial Replenishment" means the act of the Watermaster, directly or 


indirectly, engaging in or contracting for Non-Native Water to be added to the Groundwater 


supply of the Seaside Basin through Spreading or Direct Injection to offset the cumulative Over- 


Production from the Seaside Basin in any particular Water Year pursuant to Section III.L.3.j.iii. 


It shall also include programs in which Producers agree to refrain, in whole or in part, from 


exercising their right to produce their full Production Allocation where the intent is to cause the 


replenishment of the Seaside Basin through forbearance in lieu of the injection or spreading of 


Non-Native Water. 


3. "Base Water Right" is the percentage figure or the fixed amount assigned to 


each Party as provided in Section III.B.2, which is used to determine various rights and 


obligations of the Parties as provided in Sections III.B.2, III.B.3, III.L.3.c, and III.L.3.j.iii. 


4. "Brackish Water" means water containing greater than 1,000 parts of chlorides 


to 1,000,000 parts of Water. 


5. "Carryover" means that portion of a Party's Production Allocation that is not 


Extracted from the Basin during a particular Water Year. Each acre-foot of Carryover establishes 


an acre-foot of Carryover Credit. 


6. "Carryover Credit(s)" means the quantity of Water established through 


Carryover, that a Party is entitled to Produce from the Basin pursuant to Section III.F. 
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7. "Coastal Subarea" means those portions of the Seaside Basin that are west of 


North-South Road, and further as shown on the Basin map attached as Exhibit B to this 


Decision. 


8. "Direct Injection" means a method of Groundwater recharge whereby Water is 


pumped into the Basin through wells or other artificial channels. 


9. "Extraction," "Extractions," "Extracting," "Extracted," and other variations 


of the same noun or verb, mean pumping, taking, diverting or withdrawing Groundwater by any 


manner or means whatsoever from the Seaside Basin. 


10. "Feasible" means capable of being accomplished in a successful manner within 


a reasonable period of time, taking into account economic, environmental, social, and 


technological factors. 


11. "Fiscal Year" means the twelve (12) month period from January 1 through 


December 31. 


12. "Groundwater" means all Water beneath the ground surface in the Seaside 


Basin, including Water from Natural Replenishment, Artificial Replenishment, Carryover, and 


Stored Water. 


13. "Laguna Seca Subarea," or "Laguna Seca Area," means those portions of the 


Basin that are east of the Southern Coastal Subarea and south of the Northern Inland Subarea, as 


shown on the Seaside Basin map attached as Exhibit B to this Decision. 


14. "Landowner Group" means all Producers that own or lease land overlying the 


Seaside Basin and Produce Groundwater solely for use on said land, except California American, 


Seaside (Municipal), Monterey, Del Rey Oaks, and Sand City. 


15. "Material Injury" means a substantial adverse physical impact to the Seaside 


Basin or any particular Producer(s), including but not limited to: seawater intrusion, land 


subsidence, excessive pump lifts, and water quality degradation. Pursuant to a request by any 


Producer, or on its own initiative, Watermaster shall determine whether a Material Injury has 


occurred, subject to review by the Court as provided for in Section M.N. 
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16. "Natural Replenishment" means all processes by which Water may become a


part of the Groundwater supply of the Seaside Basin without the benefit of the Physical Solution 


and the coordinated management it provides. Groundwater that occurs in the Seaside Basin as a 


result of the Physical Solution, which is not Natural Replenishment, includes, but is not limited 


to Storage, Carryover, and Artificial Replenishment. 


17. "Natural Safe Yield" or "Perennial Natural Safe Yield" means the quantity of 


Groundwater existing in the Seaside Basin that occurs solely as a result of Natural 


Replenishment. The Natural Safe Yield of the Seaside Basin as a whole, assuming no action is 


taken to capture subsurface flow exiting the northern boundary of the Basin, is from 2,581 to 


2,913 acre feet per year. The Natural Safe Yield for the Coastal Subareas is from 1,973 to 2,305 


acre feet per year. The Natural Safe Yield for the Laguna Seca Subarea is 608 acre feet per year. 


18. "Non-Native Water" means all Water that would not otherwise add to the 


Groundwater supply through natural means or from return flows from surface applications other 


than intentional Spreading. 


19. "Overdraft" or "Overdrafted" refers to a condition within a Groundwater 


basin resulting from long-term depletions of the basin over a period of years. 


20. "Operating Safe Yield" means the maximum amount of Groundwater resulting


from Natural Replenishment that this Decision, based upon historical usage, allows to be 


produced from each Subarea for a finite period of years, unless such level of production is found 


to cause Material Injury. The Operating Safe Yield for the Seaside Basin, as a whole, is 5,600 


acre feet. The Operating Yield is 4,611 acre feet for the Coastal Subarea and 989 acre feet for 


the Laguna Seca Subarea. The Operating Yield established here will be maintained for three (3) 


years from the date of this Decision or until a determination is made by the Watermaster, 


concurred in by this Court, that continued pumping at this established Operating Yield will 


cause Material Injury to the Seaside Basin or to the Subareas, or will cause Material Injury to a 


Producer due to unreasonable pump lifts. In either such event the Watermaster shall determine 


the modified Operating Yield in accordance with the Principles and Procedures attached hereto 


as Exhibit A, and through the application of criteria that it shall develop for this purpose. 
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21. "Over-Production" and other variations of the same term means (1) with regard


to all Production from the Seaside Basin, that quantity of Production which exceeds an initially 


assumed Natural Safe Yield of 3,000 afy (or such adjusted calculation of Natural Safe Yield as 


further study of the Basin by the Watermaster shall justify); or (2) with regard to each Producer, 


that quantity of Water Produced in any Water Year in excess of that Producer's Base Water Right, 


as applied to an initially assumed Natural Safe Yield of 3,000 afy (subject to adjustment as further 


study shall justify). For a Party producing under the Alternative Production Allocation, the 


calculation shall be based upon the Base Water Right assigned to them in Table 1, infra, only to 


the extent that Party has elected to convert all or part of an Alternative Production Allocation into a 


Standard Production Allocation, pursuant to Section III.B.3.e. 


22. Operating Yield Over-Production means pumping of Native Water by Producers 


in excess of their Standard Production Allocation or Alternative Production Allocation, as 


discussed in Section III.L.3.j.iii. 


23. "Person" or "Persons" includes individuals, partnerships, associations, 


governmental agencies and corporations, and any and all types of entities. 


24. "Physical Solution" means the efficient and equitable management of 


Groundwater resources within the Seaside Basin, as prescribed by this Decision, to maximize the 


reasonable and beneficial use of Water resources in a manner that is consistent with Article X, 


Section 2 of the California Constitution, the public interest, and the basin rights of the Parties, while 


working to bring the Production of Native Water to Natural Safe Yield. 


25. "Produce," "Produced," or "Production" means (1) the process of Extracting 


Water or (2) the gross amount of Water Extracted. 


26. "Producer" means a Party possessing a Base Water Rights. 


27. "Production Allocation" is the amount of Groundwater that a Producer may 


Produce from a Subarea of the Seaside Basin based on the Parties' election to proceed under 


either the Standard Production Allocation or the Alternative Production Allocation set forth in 


Sections III.B.2 and III.B.3, respectively. 
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28. "Replenishment Assessment" means an assessment levied by the Watermaster


per each acre-foot of Over-Production against each party Over-Producing Groundwater in the 


previous Water Year. The amount of the assessment shall be sufficient to cover the cost of 


Artificial Replenishment in an amount necessary to off-set that Producer's Over-Production, and 


levied as provide in Section III.L.3.j.iii. The assessment must of necessity be initially determined 


based upon the estimated cost of providing Non-Native water to replenish the Basin, as determined 


by the Watermaster. 


29. "Seaside Basin" is the underground water basin or reservoir underlying the 


Seaside Basin Area, the exterior boundaries of which are the same as the exterior boundaries of 


the Seaside Basin Area. 


30. "Seaside Basin Area" is the territory depicted in Exhibit B to this Decision. 


31. "Spreading" means a method of introducing Non-Native Water into the Seaside 


Basin whereby Water is placed in permeable impoundments and allowed to percolate into the 


Seaside Basin. 


32. "Standard Production Allocation" is the amount of Groundwater that a Producer 


participating in this allocation method may Produce from a Subarea of the Seaside Basin as 


provided in Section III.B.2, which is determined by multiplying the Base Water Right by the 


Operating Yield. 


33. "Storage" means the existence of Stored Water in the Seaside Basin. 


34. "Storage Allocation" means that quantity of Stored Water in acre feet that a 


Party is allowed to Store in the Coastal Subarea or the Laguna Seca Subarea at any particular 


time. 


35. "Storage Allocation Percentage" means the percentage of Total Usable Storage 


Space allocated to each Producer proceeding under the Standard Production Allocation. Producers 


proceeding under the Alternative Production Allocation are not allocated Storage rights and, 


consequently, their share of the Total Usable Storage Space is apportioned to the Producers 


proceeding under the Standard Production Allocation. Pursuant to the terms of Section III.B.3, 


Parties proceeding under the Alternative Production Allocation enjoy a one-time right to change 
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to the Standard Production Allocation. Due to the recalculation of the Storage Allocation 


Percentage necessitated when a Party changes to the Standard Production Allocation, the 


Watermaster will maintain the up-to-date Seaside Basin Storage Allocation Percentages. 


36. "Storage and Recovery Agreement" means an agreement between Watermaster 


and a Party for Storage pursuant to Section III.L.3.j.xx. 


37. "Store" and other variations of the same verb refer to the activities establishing 


Stored Water in the Seaside Basin. 


38. "Stored Water" means (1) Non-Native Water introduced into the Seaside Basin 


by a Party or any predecessors-in-interest by Spreading or Directly Injecting that Water into the 


Seaside Basin for Storage and subsequent Extraction by and for the benefit of that Party or their 


successors-in-interest; (2) Groundwater within the Seaside Basin that is accounted for as a 


Producer's Carryover; or (3) Non-Native water introduced into the Basin through purchases by the 


Watermaster, and used to reduce and ultimately reverse Over-Production. 


39. "Stored Water Credit" means the quantity of Stored Water augmenting the 


Basin's Retrievable Groundwater Supply, which is attributable to a Party's Storage and further 


governed by this Decision and a Storage and Recovery Agreement. 


40. "Subarea(s)" means either the Laguna Seca Subarea or the Coastal Subarea. 


41. "Total Useable Storage Space" means the maximum amount of space available 


in the Seaside Basin that can prudently be used for Storage as shall be determined and modified 


by Watermaster pursuant to Section III.L.3.j.xix, less Storage space which may be reserved by 


the Watermaster for its use in recharging the Basin. 


42. "Transfer" and other variations of the same verb refers to the temporary or 


permanent assignment, sale, or lease of all or part of any Producer's Production Allocation, 


Storage Allocation, Carryover Credits, or Stored Water Credits. Pursuant to Section III.B.3., 


Transfer does not include the use of Water on properties identified in Exhibit C for use under an 


Alternative Production Allocation. 


43. "Water" includes all forms of Water. 
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44. "Watermaster" means the court-appointed Watermaster pursuant to Section 


III.L. of this Decision for the purpose of executing the powers, duties, and responsibilities 


assigned therein. 


45. "Watermaster Rules and Regulations" means those rules and regulations 


promulgated by the Watermaster consistent with the terms of this Decision. 


46. "Water Year" means the twelve (12) month period from October Pt through 


September 30th. 


B. Physical Solution. 


1. Groundwater Rights. The Parties have Produced Groundwater from the Seaside 


Basin openly, notoriously, continuously, and without interruption, which Production has been 


determined to be in excess of the Natural Safe Yield of the Seaside Basin and each of its 


Subareas for more than five (5) years. Accordingly, Parties have accrued mutual prescriptive 


rights and/or have preserved their overlying, appropriative, and prescriptive rights against further 


prescription by self-help. These individual and competitive rights, whether mutually prescriptive, 


appropriative or overlying rights, can be most efficiently exercised and satisfied by the 


implementation of this Physical Solution and in the manner expressly set forth herein. 


2. Standard Production Allocation. Each Producer is authorized to Produce its 


Production Allocation within the designated Subarea in each of the first three Water Years. 


Except for those certain Parties electing to proceed under the Alternative Production Allocation, 


as set forth in Section III.B.3., each Producer's Production Allocation for the first three Water 


Years shall be calculated by multiplying its Base Water Right, as set forth in Table 1 below, by 


that portion of the Operating Yield which is in excess of the sum of the Alternative Production 


Allocations. The Operating Yield for the Seaside Basin, as a whole, is set at 5,600 acre feet 


annually (afa). The Operating Yield for the Coastal Subarea is 4,611 afa, with 743 afa committed 


to Alternative Production Allocations and 3,868 afa committed to Standard Production 


Allocations. The Operating Yield for the Laguna Seca Subarea is 989 afa, with 644 afa 


committed to Alternative Production Allocations and 345 afa committed to Standard Production 


Allocations. The Operating Yield established here will be maintained for three (3) Water Years 
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from the date Judgment is granted or until a determination is made by the Watermaster, concurred 


in by this Court, that continued pumping at this established Operating Yield will cause Material 


Injury to the Seaside Basin or to the Subareas or will cause Material Injury to a Producer due to 


unreasonable pump lifts. In the event of such Material Injury the Watermaster shall determine the 


modified Operating Yield in accordance with the Principles and Procedures attached hereto as 


Exhibit A, and through the application of criteria that it shall develop for this purpose.' 


Commencing with the fourth Water Year2, and triennially thereafter the Operating Yield for both 


Subareas will be decreased by ten percent (10%) until the Operating Yield is the equivalent of the 


Natural Safe Yield unless: 


a. The Watermaster has secured and is adding an equivalent amount of 


Non-Native water to the Basin on an annual basis; or 


b. The Watermaster has secured reclaimed water in an equivalent amount 


and has contracted with one or more of the Producers to utilize said water in lieu of


their Production Allocation, with the Producer agreeing to forego their right to  


 claim a Stored Water Credit for such forbearance; or 


a. Any combination of a and b which results in the decrease in Production 


of Native Water required by this decision; or 


b. The Watermaster has determined that Groundwater levels within the 


Santa Margarita and Paso Robles aquifers are at sufficient levels to ensure a 


positive offshore gradient to prevent seawater intrusion. 


 


1  If the Operating Yield changes, Standard Production Allocations will be calculated by multiplying the 
portion of the changed Operating Yield committed to Standard Production Allocations by the Standard Producers' 
Base Water Rights. This calculation will result in a remaining quantity of water already committed to Standard 
Production Allocations (due to the Base Water Right percentages assigned to Alternative Producers but which are 
not used to calculate the Standard Production Allocations), which will be further allocated to the Standard Producers 
in proportion to their Base Water Rights until no quantity remains unallocated. 
2  As ordered by the Court at the January 12, 2007 hearing, the initial potential 10% reduction in Operating 
Yield will occur, if at all, on January 1, 2009. The 10% reduction would apply to 75% of the Operating Yield, 
because 25% of the Water Year would have already elapsed. Assuming the current Operating Yield of 5600 acre- 
feet, the Basin-wide Operating Yield would be reduced to 3,780 acre-feet for the remainder of the Water Year. 
Subsequent potential Operating Yield reductions would occur on the Water Year schedule set forth in the MMP. 
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TABLE 13 


Standard Production Allocations
 


Party: Percentage of Operating Yield Coastal Subarea 
California American Water 77.55% 
City of Seaside (Municipal) 6.36% 
City of Seaside (Golf Courses) 10.47% 


City of Sand City 0.17% 
  


Granite Rock Company 0.60% 
SNG 2.89% 
D.B.O. Development No. 27 1.09% 
Calabrese 0.27% 
Mission Memorial Park 0.60% 
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Producer: Percentage of Operating Yield for Laguna Seca Sec 
area 


California American Water 
Company 


45.13% 


Pasadera Country Club 22.65% 
Bishop 28.88%
York School 2.89 % 


Laguna Seca County Park 0.45%* 
 


* Because the County of Monterey has not joined in the Settlement Agreement and General 
Mutual Release, its right to Produce water will be governed by the provisions made for those 
Producers selecting Alternative Production Allocations. 


3. Alternative Production Allocation. The following Parties, which all assert 


overlying Groundwater rights, have chosen to participate in an Alternative Production Allocation: 


Seaside with regard to the Groundwater that it Produces for irrigation of its golf courses; Sand 


City, SNG, Calabrese, Mission Memorial, Pasadera, Bishop, York School, and Laguna Seca. 


The Alternative Production Allocation provides the aforementioned Parties with a prior and 


paramount right over those Parties Producing under the Standard Production Allocation to Produce 


the amount set forth in Table 2 in perpetuity, and said Alternative Production shall not be 


3  Certain Parties including Seaside (Golf Courses), Sand City, SNG, Calabrese, Mission Memorial, 
Pasadera, Bishop and York School hold an Alternative Production Allocation in the fixed amount shown in Table 
2. If any of these Parties subsequently elects to convert to the Standard Production Allocation, then the Base 
Water Right shown in Table 1 for such converting Party will be used to determine that Party's Standard Production 
Allocation consistent with the terms provided in Section III.B.3.e. 
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subject to any reductions under Section III.B.2 or at such times as the Watermaster determines to 


reduce the Operating Yield in accordance with Section III.L.3.j.ii., subject to the following terms: 


a. The Alternative Production Allocation may not be transferred for use on 


any other property, but shall be limited to use on the respective properties (including subdivisions 


thereof) identified in Exhibit C; 


b. The Party electing the Alternative Production Allocation may not establish


Carryover Credits or Storage rights; 


c. The Party electing the Alternative Production Allocation is obligated to 


adopt all reasonably Feasible Water conservation methods, including methods consistent with 


generally accepted irrigation practices; 


d. In the event a Party electing the Alternative Production Allocation is 


required to utilize reclaimed Water for irrigation purposes, pursuant to the terms of sections 


13550 and 13551 of the California Water Code, that Party shall have the first opportunity to 


obtain and substitute reclaimed Water for its irrigation demands. Should that Party not pursue 


such substitution with due diligence, any other Party may provide reclaimed Water for the 


irrigation purpose pursuant to the terms of sections 13550 and 13551 of the California Water 


Code. Under either circumstance, the Party providing the reclaimed Water for substitution shall 


obtain a credit to Produce an amount of Groundwater equal to the amount of substituted 


reclaimed Water in that particular Water Year, provided that such credit shall be reduced 


proportionately to all reductions in the Operating Yield in accordance with Section III.L.3.j.ii. 


The Alternative Production Allocation of the Party utilizing the reclaimed Water shall be debited 


in an amount equal to the reclaimed Water being substituted. 


e. In the event that this Court, the Watermaster, or other competent 


governmental entity requires a reduction in the Extraction of Groundwater from the Seaside Basin 


or either of its Subareas, then Parties exercising a Standard Production Allocation in the affected 


subarea shall reduce their Groundwater Extractions pro rata to accommodate the required 


reduction. Only after such Parties exercising a Standard Production Allocation reduce their 


Extractions to zero, may Parties exercising an Alternative Production Allocation in the affected 
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subarea be required to reduce their Groundwater Extractions. In such case, those Parties 


exercising an Alternative Production Allocation shall reduce their pumping in an amount 


correlative to each other in accordance with the California law pertaining to allocation of rights to 


Overdrafted Groundwater basins between overlying landowners. 


TABLE 2  


Alternative Production Allocations 


Party: Coastal Subarea 


Seaside (Golf Courses) 540 afa 
S NG 149 afa 
Calabrese 14 afa 
Mission Memorial 31 afa 


Sand City 9 afa 
 


Producer: Alternative Production Allocation 
Pasadera 251 afa 
Bishop 320 afa 
York School 32 afa 


Laguna Seca County Park 41 afa* 


* The County of Monterey possesses certain water rights based upon its use of water from the 
aquifer for maintenance of Laguna Seca Park. Its historic Production of Groundwater has 
averaged 41 afy. It has not joined in the stipulation of the other Producers, but is entitled to draw 
up to 41 afy from the Laguna Seca Subarea as if it were a party to the Alternative Production 
Allocations. 


At any time prior to the expiration of the initial three-year operating period of this 


Decision, as designated in Section III.B.2, any of the aforementioned Parties, except the County 


of Monterey, may choose to change all or a portion of their Alternative Production Allocation to 


the Standard Production Allocation method set forth in Section III.B.2 and shall be entitled to all 


of the privileges associated with said Production Allocation as set forth herein (e.g., 


transferability, Storage rights, and Carryover rights). A Party choosing to change to the Standard 


Production Allocation shall do so by filing a declaration with the Court, and serving said 


declaration on all other parties. Once a Party chooses to change to the Standard Production 


Allocation method set forth in Section III.B.2, that Party shall not be allowed to thereafter again 


choose to participate in the Alternative Production Allocation. The Parties under the Standard 
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Production Allocation shall not be allowed at any time to change from the Standard Production 


Allocation to the Alternative Production Allocation. 


C. Production of Brackish Water. Sand City shall have the right to Produce Brackish Water 


from the brackish Groundwater aquifer portion of the Coastal Subarea of the Seaside Basin for the 


purpose of operating its proposed desalinization plant, said Production being limited to the Aromas 


Sands Formation, so long as such Production does not cause a Material Injury. Upon receiving a 


complaint supported by evidence from any Party to this Decision that the Production of Brackish 


Water by Sand City is causing a Material Injury to the Seaside Basin or to the rights of any Party to 


this Decision as set forth herein, the Watermaster shall hold a noticed hearing. The burden of proof 


at such hearing shall be on the Party making the complaint to show, based on substantial evidence, 


that the Production of Brackish Water by Sand City is causing a Material Injury. If the Watermaster 


determines, based on substantial evidence, that the Production of Brackish Water by Sand City is 


causing a Material Injury to the Seaside Basin or to the rights of any Party to this Decision as set 


forth herein, the Watermaster may impose conditions on such Production of Brackish Water that 


are reasonably necessary to prevent such Material Injury. 


D. Injunction of Unauthorized Production. Each Producer is prohibited and enjoined from 


Producing Groundwater from the Seaside Basin except pursuant to a right authorized by this 


Decision, including Production Allocation, Carryover, Stored Water Credits, or Over-Production 


subject to the Replenishment Assessment. Further, all Producers are enjoined from any Over- 


Production beyond the Operating Yield in any Water Year in which Watermaster has declared 


that Artificial Replenishment is not available or possible. 


E. No Abandonment. It is in the interest of reasonable beneficial use of the Seaside Basin 


and its Water supply, that no Producer be encouraged to take and use more Water in any Water 


Year than is actually required, Therefore, failure to Produce all of the Water to which a Producer 


is entitled hereunder for any amount of time shall, in and of itself, not be deemed to be, or 


constitute an abandonment of such Producer's Base Water Right or Production Allocation, in 


whole or in part. The Water unused by any Party (either as Production or Carryover) will 
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otherwise contribute to the ongoing efficient administration of the Decision and the Physical 


Solution. 


F. Right to Carryover Unused Production Allocation; Carryover Credits. Except for those 


certain Parties electing to proceed under the Alternative Production Allocation, as set forth in 


Section III.B.3., for the first three Water Years each Producer who, during a particular Water 


Year, does not Extract from the Basin a total quantity equal to such Producer's Standard 


Production Allocation for the particular Water Year may establish Carryover Credits, up to the 


total amount of that Producer's Storage Allocation; provided, however, in no circumstance may 


the sum of a Producer's Storage Credits and Carryover Credits exceed that Producer's available 


Storage Allocation. Use (Extraction) of Carryover Credits shall be governed as otherwise 


provided in this Decision and the Watermaster Rules and Regulations. In consideration of the 


Seaside Basin's hydrogeologic characteristics, the Watermaster may discount the quantity of 


Water that may be Extracted pursuant to a Carryover Credit. 


G. Damages and Prohibition on Enjoining Municipal Pumping. The Parties recognize that 


California American's pumping is for municipal purposes, including drinking Water supplies for 


most of the Monterey Peninsula, including within all of the Defendant Cities and to all of the 


Defendant landowners. In this context, if California American's Groundwater pumping causes an 


"Intrusion" upon a Water User Defendant's Production Allocation, then it shall compensate the 


Water User Defendant for damages caused by this Intrusion. An "Intrusion" occurs when a Water 


User Defendant exercising an Alternative Production Allocation is directed by the Watermaster, 


this Court or any other competent governmental entity to reduce its Groundwater pumping to a 


level below that Water User Defendant's Alternative Production Allocation, while California 


American continues pumping Groundwater from the same subarea. This damages provision does 


not alter the priority of the Alternative Production Allocation over the Standard Production 


Allocation pursuant to Section III.B.3, and is intended to address potential exigent circumstances 


that might arise regarding California American's municipal water service. 


1. Damages from an Intrusion shall be calculated based upon the losses incurred by 


the Water User Defendant that are caused by the Intrusion. These losses may include the loss of 
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crop yield and associated income, measured against the average achieved over the preceding five 


(5) years from the date of the loss. Where an Intrusion occurs with respect to a Water User 


Defendant's exercise of an Alternative Production Allocation for golf course irrigation (i.e., an 


Intrusion to a "Golf Course Water User"), the Intrusion may cause discoloration, thinning and 


damage to the golf course turf and may require replacement of golf course turf and other golf 


course landscaping. Such conditions may, in turn, cause the loss of income from reduced golf 


course facilities usage and loss of good will. It may be difficult to quantify such damages to a 


sum certain. Accordingly, where a Golf Course Water User demonstrates that an Intrusion 


caused discoloration, thinning or loss of golf course turf, the following criteria shall be utilized to 


determine damages for an Intrusion to a Golf Course Water User. 


a. Lost Income. 


i. The Golf Course Water User's "Average Gross Annual Income" 


shall be determined by summing its gross annual income from each of the five (5) years 


preceding the year of the Intrusion and dividing that sum by five, except where a Golf Course 


Water User (Pasadera) has not been in operation for seven (7) years at the time of the Intrusion, 


the Average Gross Annual Income shall be determined by summing the gross annual income 


from each of the three years preceding the year of the Intrusion and dividing that sum by three; 


ii. The Golf Course Water User's gross annual income during the 


year of an Intrusion shall be subtracted from its Average Gross Annual Income, with the resulting 


difference constituting the amount of lost income damages for that year of Intrusion; and 


iii. If an Intrusion occurs in two or more years within a five-year  


period, damages shall be calculated using an Average Gross Annual Income based on the last 


consecutive five-year period preceding the first year of Intrusion, or if a Golf Course Water User 


(i.e., Pasadera) has not been in operation for a full seven (7) years at the time of the Intrusion, 


damages shall be calculated using an Average Gross Annual Income based on the last consecutive 


three-year period proceeding the first year of Intrusion. Gross Annual Income shall not be 


calculated based upon a year in which an Intrusion occurred. 
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iv. Water User Defendants shall make Feasible efforts to mitigate 


damages caused by an Intrusion (e.g., including use of evapotranspiration rates to schedule turf 


grass irrigation). 


b. Property Damage/Out-of-Pocket Repair Costs. 


i. Actual costs of repairing and/or replacing golf course turf and/or other 


golf course landscaping and associated labor costs shall be added to the lost income damages 


calculated as set forth in subparagraph (1), above. 


ii. The Golf Course Water User shall make Feasible efforts to 


mitigate damages by employing the best irrigation practices, including use of evapotranspiration 


rates to schedule turf grass irrigation. 


2. A damages Claim with all substantiating gross annual income data shall be 


provided to California American within 120 days after December 31 of the year in which the 


Intrusion occurred. California American shall accept or reject the Claim within 30 days thereafter. 


If within 35 days after receipt of a Claim, California American fails to notify the claimant of 


California American's acceptance or rejection of that Claim, such Claim is deemed accepted. If the 


Claim is affirmatively accepted, payment will be made at the time of Claim acceptance. If the 


Claim is deemed accepted by California American's failure to timely accept or reject the Claim, 


payment will be made within 30 days after the date the Claim is deemed accepted. If the Claim is 


rejected, all or in part, the Water User Defendant may proceed to a hearing before the Court to 


determine the appropriate damages, considering the above referenced criteria. The hearing shall be 


by motion with all supporting documentation and contest thereto submitted and supported by 


declaration. 


H. Allowed Storage. 


1. Public Resource. Underground Storage within the Seaside Basin is and shall 


remain a public resource. Subject to this paramount public right, the Parties hereto shall be 


permitted to utilize available Storage space for bona fide Groundwater Storage projects. This use 


shall be subject to the supervision of the Watermaster and this Court and shall be governed by the 


following more specific provisions. 
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2. In General. Except for those certain Parties electing to proceed under the


Alternative Production Allocation as set forth in Section 111.B.3., each Producer is entitled to 


Store Water in the Basin as provided for in this Decision and Watermaster's Rules and Regulations 


up to the amount of their Storage Allocation. Each Producer's Allowed Storage Allocation in each 


Subarea shall be calculated by multiplying its Storage Allocation Percentage by the Total Useable 


Storage Space, less space reserved by the Watermaster as herein below set forth. The initial 


Storage Allocation Percentages are equal to the Base Water Rights, Table 1, less Storage reserved 


for the Watermaster and certain public agencies. Parties with an Alternative Production Allocation 


are entitled to their Storage Production Allocation when they elect to change to Standard 


Production Allocation 


3. California American Storage Allocation. All Storage Allocation held by 


California American shall be held in trust by California American: (i) first for the benefit of 


California American's retail Water service customers within its service territory on the Monterey 


Peninsula and the County of Monterey and cities within its service territory which it serves; and 


(ii) then for other purposes as California American deems appropriate. In the event of a reduction 


in service from the Seaside Basin, California American will allocate service, including that which 


is associated with its Storage Allocation, in a manner that is consistent with and proportionate to its 


historic deliveries to all then current customers. Further, to the extent that California American has 


excess Storage Allocation available after meeting its responsibilities to its retail Water service 


customers within its service territory on the Monterey Peninsula and the cities which it serves, 


upon request by the County of Monterey, Monterey, Seaside, Sand City, or Del Rey Oaks, 


California American shall make available portions of its Storage Allocation within the Coastal 


Subarea for use by the requesting city in the Coastal Subarea as provided herein. Specifically, the 


city's request shall be made in writing and generally describe the public purpose and proposed use 


of the Storage Allocation by the requesting city. California American shall not deny the request 


unless making the requested portion of the Storage Allocation available to the city would 


unreasonably interfere with California American's ability to operate its system or to otherwise 


provide service to its customers. Should California American not be able to accommodate all 
SONIACH, SININIONS & DUNN 
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requests by all cities without unreasonably interfering with its operations and service 


responsibilities, first priority to excess Storage Allocation shall be given to each respective city 


requesting the use of a portion of the Storage Allocation up to an amount equal to the percentage 


that the total quantity of Water delivered by California American for retail service to the 


requesting city bears to the total quantity of Water delivered to all cities at the date the Decision is 


entered. Notwithstanding the paramount rights of each city described in this section, 5 percent of 


any Storage Allocation held in trust by California American will be reserved for de minimis 


Storage opportunities and made available for the benefit of any requesting city on the basis of first 


in time, first in right. Additionally, provision of Storage Allocation by California American to a 


requesting city shall not be construed as a waiver of California American's rights under section 


1501 et seq. of the California Public Utilities Code or consent to duplication of its retail Water 


service. Moreover, California American shall not charge any fee for use of its Storage Allocation 


by Monterey, Seaside, Sand City, or Del Rey Oaks. However, the capital or other value of 


California American's Storage Allocation shall belong to California American. Finally, 


no city may request use of California American's Storage Allocation unless it has first used all of 


its own. Storage Allocation as provided herein. 


4. Determination of Total Useable Storage Space. Watermaster shall determine and 


declare the Total Useable Storage Space in the Basin, and may annually adjust the Total Useable 


Storage Space pursuant to Section III.L.3.j.xix of this Decision,. If and when Watermaster adjusts 


the Total Useable Storage Space in the Basin, each Producer's Storage Allocation shall be adjusted 


accordingly. 


Each Storage Allocation is of the same legal force and effect, and each is without priority 


with reference to any other Producer's Storage Allocation. Watermaster shall, however, consider 


each proposal to Store Water independently pursuant to Section III.L.3.j.xx. 


5. Carryover. Each Producer operating under the Standard Production Allocation 


shall have the right to use their respective Storage Allocation to Store any Carryover Water 


subject to the provisions of this Decision. Unused (not Extracted) Stored Water Credits and 


Carryover Credits shall be carried over from year to year for the first three Water Years. 
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Thereafter Carryover Water withdrawal is subject to a percentage decrease consistent with 


percentage decreases in the Operating Yield, according to the terms of this Decision. Due to 


the hydrogeologic characteristics of the Seaside Basin, naturally occurring losses of stored 


Water may require Watermaster to discount the percentage of Stored Water that may be 


Extracted. Watermaster shall study the efficiencies of Storage in the Seaside Basin and set a 


uniform percentage for withdrawals of Stored Water. 


6. Injection and/or Spreading. Each Producer operating under the Standard 


Production Allocation, and the Watermaster, and certain public agencies, shall have the right to 


Store Water by Direct Injection, Spreading, or other artificial means so long as such Storage 


does not cause Material Injury to any other Party. Except as provided in Section III.H.5., no 


Producer herein granted a Storage Allocation may Store Water in the Seaside Basin without first 


executing a Storage and Recovery Agreement with Watermaster, pursuant to Section 


III.L.3.j.xx. Each Storage and Recovery Agreement shall further define the terms and conditions 


by which a Producer may exercise its Storage Allocation and associated Stored Water Credits. 


I. Injunction Against Unauthorized Storage. Each Producer is enjoined and restrained 


from Carrying Over or Storing any quantity of Water in the Seaside Basin greater than that 


Producer's Storage Allocation. Further, each Producer is enjoined from Storing any Water in the 


Seaside Basin except as provided in Section III.H.5. (establishment of Carryover Credits) or as 


authorized by a Storage and Recovery Agreement issued by Watermaster pursuant to Section 


III.L.3.j.xx. 


J. Measurement of Extractions and Storage. All Producers shall install, maintain, and use 


adequate measuring devices on all Groundwater Production facilities as directed by 


Watermaster and report accurate measurements of all Groundwater Produced from the Seaside 


Basin in the manner required by Watermaster's Rules and Regulations. Such measuring devices 


shall not conflict with any monitoring devices required by MPWMD. All Producers shall 


comply with the provisions for measurement of any Storage of Water in the Seaside Basin, as 


provided in Watermaster's Rules and Regulations, and as may be further provided for in a 


Storage and Recovery Agreement issued by Watermaster for such Storage. 
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K. Order of Accounting for the Production of Groundwater. Unless otherwise requested by 


a Producer in writing to Watermaster, Watermaster shall account for all Production of Water 


form the Seaside Basin by a Producer in any Water Year as follows: Production shall first be 


deemed Production of that Producer's Production Allocation up to that Producer's total 


Production Allocation, and thereafter shall be deemed Production of that Producer's Carryover 


Credits, if any, and thereafter shall be deemed Production of that Producer's Stored Water 


Credits, if any. So long as consistent with this section, Watermaster may prescribe 


administrative rules within its Rules and Regulations concerning the method and manner of 


accounting for the Production of Groundwater. 


L. Appointment of Watermaster; Watermaster Administrative Provisions. 


1. Establishment of Watermaster. A Watermaster shall be established for the 


purposes of administering and enforcing the provisions of this Decision and any subsequent 


instructions or orders of the Court. The Watermaster shall consist of thirteen (13) voting 


positions held among nine (9) representatives. California American, Seaside, Sand City, 


Monterey, and Del Rey Oaks shall each appoint one (1) representative to Watermaster for each 


two-year term of Watermaster. The Landowner Group shall appoint two (2) representatives to 


Watermaster for each two-year term of Watermaster. The MPWMD shall have one (1) 


representative and the MCWRA shall have one (1) representative. The representatives elected to 


represent the Landowner Group shall include one (1) representative from the Coastal Subarea 


and one (1) representative from the Laguna Seca Subarea. The California American 


representative shall possess three (3) voting positions; the. Seaside, MPWMD, and MCWRA 


representatives shall each possess two (2) voting positions; and every other representatives shall 


posses one (1) voting position. Each representative from the Landowner Group shall carry one-


half of the Landowner Representative vote. Each representative under the Landowner Group 


may also act as an alternate for the other. 


The right to assign a representative to Watermaster and the representative's respective 


voting power shall only transfer upon permanent sale of 51 percent or more of the Party's Base 


Water Right, but not upon the lease of any portion of the member's Base Water Right.


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


son,a1, S I M M ONS &  D U N N 
A {I Or ES,I.AL COPANIPATION 


 
AMENDED DECISION 29







 


 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


2. Quorum and Agency Action. A minimum of six (6) representatives shall be 


required to constitute a quorum for the transaction of Watermaster affairs. Unless otherwise 


provided herein, the affirmative vote of seven (7) voting positions shall be required to constitute 


action by Watermaster. 


3. Qualification, Nomination, Election, and Administrative Procedures. 


a. Qualification. Any duly authorized agent of the entities or groups 


provided for in Section III.L.1. is qualified to serve as a representative on the Watermaster board. 


b. Term of Office. Each new Watermaster board shall assume office at the 


first regular meeting in January of every second year. Each Watermaster board member shall serve 


for a two-year term, subject to the retained jurisdiction of the Court. Should a vacancy arise on the 


Watermaster board for any reason, the respective entity or group from which that vacancy arises 


shall appoint a replacement representative in the manner prescribed by Watermaster Rules and 


Regulations. Such replacement shall complete the remainder of the term of the vacated office. 


Within 30 days of the appointment of any new Watermaster board member, any Party may file a 


motion with the Court challenging the appointment. The Court, acting sua sponte, may reject any 


Watermaster board appointment within the 30-day period. Challenges shall be based on allegations 


that the appointed board member does not possess the requisite skills necessary to effectively serve 


as a member of the Watermaster board. 


c. Nomination and Election of Landowner Representative. The nomination 


and election of the Landowner Group representatives shall occur in November of every second 


year in the manner designated by Watermaster Rules and Regulations. The nomination and election 


of the Landowner Group representatives shall be by cumulative voting with each member of the 


Landowner Group entitled to one (1) vote for each acre-foot of annual entitlement under the 


member's Alternative Production Allocation. Voting rights may only be transferred upon 


permanent sale of 51 percent or more of the Landowner Party's Base Water Right. 


d. Organization. At he first meeting of each newly comprised Watermaster 


board, the Watermaster shall elect a chairman and a vice-chairman from its membership. It shall 
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also select a secretary, a treasurer and such assistant secretaries and assistant treasurers as may be 


appropriate, any of whom may, but need not, be representatives appointed to Watermaster. 


e. Minutes. Minutes of all Watermaster meetings shall be kept and shall 


reflect a summary of all actions taken by the Watermaster. Copies thereof shall be furnished to 


all Parties and interested Persons as provided for inn Section III.P.2. Copies of minutes shall 


constitute notice of any Watermaster action therein reported. 


f. Regular Meetings. The Watermaster shall hold regular meetings at places


and times to be specified in the Watermaster Rules and Regulations. Its first meeting must be 


held within 15 days from the date Judgment is granted in this case. Notice of the scheduled or 


regular meetings of the Watermaster and of any changes in the time or place thereof shall be 


mailed to all Parties and interested Persons as provided for in Section III.P.2. 


g. Special Meetings. Special meetings of the Watermaster may be called at 


any time by the chairman or vice chairman or by any three (3) representatives appointed to 


Watermaster by written notice delivered personally or mailed to all Parties and interested Persons 


as provided for in Section III.P.2., at least twenty-four (24) hours on a business day before the time 


of each such meeting in the case of personal delivery, and five (5) days' notice prior to such 


meeting in the case of mail if the special meeting is being called under urgent circumstances. If a 


special meeting is called and no urgent circumstance exists, then at least ten (10) days' notice must 


be provided to all Parties. The notice shall specify the time and place of the special meeting and 


the business to be transacted at such meeting. No other business shall be considered at such 


meeting. 


h. Meeting Procedures. Watermaster shall designate the procedure for 


conducting meetings within its Rules and Regulations. Rules and regulations for conducting 


meetings shall conform to the procedures established for meetings of public agencies pursuant to 


the California Open Meetings Law ("Brown Act"), California Government Code section 54950 et 


seq., as it may be amended from time to time. 


i. Appointment of the Initial Watermaster Board. The initial Watermaster 


board, which shall take office immediately from the date Judgment is granted, shall be composed 
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of the duly authorized representatives of California American, Seaside, Sand City, Del Rey Oaks, 


Monterey, MCWRA, MPWMD, and two individuals to be designated by the landowners as the 


initial representatives of the Landowner Group for the Coastal and Laguna Seca Subareas, 


respectively. 


j. Duties, Powers and Responsibilities of the Watermaster. To assist the 


Court in the administration and enforcement of the provisions of this Decision, the Watermaster 


shall have and is limited to the following duties, powers, and responsibilities: 


i. Preparation of Monitoring and Management Plan. Within sixty 


(60) days from the date Judgment is granted, Watermaster will prepare a comprehensive 


monitoring and management plan for the Seaside Basin ("Monitoring and Management Plan"). 


The Monitoring and Management Plan must be consistent with the criteria set forth in Exhibit A. 


ii. Declaration of Operating Yield. Based upon the evidence at trial 


concerning historic Production in the Basin, the Court sets the Operating Yield for the Seaside 


Basin, as a whole, as 5,600 acre feet. The Operating Yield for the Coastal Subarea is 4,611 acre 


feet and 9889 acre feet for the Laguna Seca Subarea. The Operating Yield established here will be 


maintained for three (3) years from the date Judgment is granted, or until a determination is made 


by the Watermaster, concurred in by this Court, that continued pumping at this established 


Operating Yield will cause Material Injury to the Seaside Basin or to the Subareas or will cause 


Material Injury to a Producer due to unreasonable pump lifts. In that event, the Watermaster shall 


determine the modified Operating Yield in accordance with the Principles and Procedures 


attached hereto as Exhibit A, and through the application of criteria that it shall develop for this 


purpose. 


iii. Artificial Replenishment and Replenishment Assessments. Each


Water Year, the Watermaster will determine a Replenishment Assessment for Artificial 


Replenishment of the Seaside Basin necessary to offset the cumulative Basin Over-Production 


(as defined in Section III.A.21.), and levy a Replenishment Assessment. Said Replenishment 


Assessment does not apply to Production under an Alternative Production Allocation so long as 


such Production is within the fixed amount established for that Producer in Table 2 of 
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Section III.B.3. Funds so generated may be accumulated for multiple Water Years, if necessary, 


and shall be utilized solely for replenishment of the Basin Groundwater supply with Non-Native 


water. 


An additional Watermaster Replenishment Assessment shall be levied after the close of 


each Water Year against all Producers that incurred Operating Yield Over-Production during the 


Water Year. Said assessment shall be in addition to the Replenishment Assessment addressed in 


Section III.A.21. The Replenishment Assessment based upon Operating Yield Over-Production 


shall be levied against the Parties participating in the Alternative Production Allocation for only 


such Production that exceeds the Parties' respective fixed Alternative Production Allocation 


identified on Table 2. In the event Watermaster cannot procure Artificial Replenishment Water to 


offset Operating Yield Over-Production during the ensuing Water Year, the Watermaster shall so 


declare in December and no Operating Yield Over-Production then in effect may occur during the 


ensuing Water Year. Funds generated by the Operating Yield Over-Production Assessment shall be 


utilized by the Watermaster to engage in or contract for Replenishment of the Operating Yield 


Over-Production occurring in the Preceding Water Year as expeditiously as possible. 


Replenishment Assessments based on Over-Production and on Operating Yield Over- 


Production shall be assessed within 60 days of the end of each Water Year on a per acre-foot basis 


on each acre-foot, or portion of an acre-foot, of Over-Production, and payment shall be due no 


later than January 15th of the following year. The per acre-foot amount of the Replenishment 


Assessments shall be determined and declared by Watermaster in October of each Water Year in 


order to provide Parties with advance knowledge of the cost of Over-Production in that Water 


Year. 


Payment of the Replenishment Assessment shall be made by each Producer incurring a 


Replenishment Assessment within 40 days after the mailing of a statement for the Replenishment 


Assessment by Watermaster. If payment by any Producer is not made on or before said date, the 


Watermaster shall add a penalty of 5 percent thereof to such Producer's statement. Payment 


required of any Producer hereunder may be enforced by execution issued outside of this Court, by 


order of this Court, or by other proceedings by the Watermaster or by any Producer on the 
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Watermaster's behalf. All proceeds of Replenishment Assessments shall be used to procure 


Non-Native water, including, if appropriate, substitute reclaimed water. 


iv. Budget Assessments. The Watermaster budget for each Fiscal 


Year, and for the initial funding of the Monitoring and Management Plan, shall be funded by Budget 


Assessments. The Watermaster budget will be composed of three separate budgets. The first budget 


is solely for the funding of the Monitoring and Management Plan. The initial, onetime funding for 


the Monitoring and Management Plan shall not be in excess of $1,000,000. The annual budget for 


the Monitoring and Management Plan shall not be in excess of $200,000 for the first Fiscal Year, 


and thereafter as determined by the Watermaster. The Budget Assessment for the Monitoring and 


Management budget shall be assessed against each Producer (except *those in the Landowner 


Group) by multiplying the amount of the Monitoring and Management Plan budget for the ensuing 


Fiscal Year by the following percentages: 


(1)   California American  91% 


(2)   City of Seaside  7% 


(3)   Granite Rock Company  1% 


(4)   D.B.O. Development No. 27  1% 
 


At such times as a Party within the Coastal Subarea chooses to change its Alternative Production 


to a Standard Production Allocation that Party will be assessed a proportionate share of the 


Budget Assessment for the Monitoring and Management Plan Budget based upon a modification 


of the percentages to include any new Standard Production. 


The administrative budget shall be fixed at $100,000 annually for the first Fiscal Year, and 


thereafter as determined by the Watermaster. The Budget Assessment for the administrative 


budget shall be assessed against each Producer (except those inn the Landowner Group) by 


multiplying the amount of the budget for the ensuing Fiscal Year by the following percentages: 


(1)  California American 83% 


(2)  City of Seaside 14.4% 


(3) City of Sand City 2.6% 
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The Replenishment Budget shall be calculated based upon the anticipated cost of 


obtaining replenishment water, and shall be assessed as set forth in Section III.A.21, and in 


Section III.L.3.j.iii. 


Except for the initial Budget Assessment which shall be due 30 days from the date 


Judgment is granted, payment of the Administrative Assessment and the Monitoring and 


Management Assessment, subject to any adjustment by the Court as provided in Section III.N., 


shall be made on or before January 15th of the Fiscal Year for which the assessments have been 


levied. If such payment by any Producer is not made on or before said date, the Watermaster 


shall add a penalty of 5 percent thereof to such Producer's statement. Payment required of any 


Producer hereunder may be enforced by execution issued outside of this Court, by order of this 


Court, or by other proceedings by the Watermaster or by any Producer on the Watermaster's 


behalf. 


v. Reports, Information, and Records. The Watermaster will require 


Parties to furnish such reports, information, and records as may be reasonably necessary to 


determine compliance or lack of compliance by any Party with the provisions of this Decision. 


vi. Requirement of Measuring Devices. The Watermaster will 


require all Parties owning or operating any Groundwater Extraction and/or Storage facilities to 


install appropriate Water measuring devices, and to maintain said Water measuring devices at all 


times in good working order at such Party's own expense. Such devices shall not interfere with 


any measuring gauges required by MPWMD. 


vii. Inspections by the Watermaster. 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. 


viii. Collection of Arrears. The Watermaster will undertake any and all


actions necessary to collect the arrears of any Party with regard to any and all components of the 


Budget Assessment and/or the Replenishment Assessment. 
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ix. Hearing Objections; Review and Approvals. The Watermaster 


will hear all objections and/or review and determine approval or denial of the action(s) of any 


Party as provided for by any other provision of this Decision. 


x. Annual Report. The Watermaster will prepare, file with the Court 


and mail to each of the Parties on or before the 15th day of November, an annual report for the 


preceding Water Year, the scope of which shall include but not be limited to the following: 


· Groundwater Extractions; 


· Groundwater Storage;  


· Amount of Artificial Replenishment, if any, performed by Watermaster;  


· Leases or sales of Production Allocation;  


· 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; 


· Violations of the Decision and any corrective actions taken; 


· Watermaster administration costs; 


· Replenishment Assessments;  


· All components of the Watermaster budget; and 


· Recommendations. 


xi. Annual Budget and Appeal Procedure in Relation Thereto. The 


Watermaster will annually adopt a tentative budget for each Fiscal Year stating the anticipated 


expense for administering the provisions of this Decision, including reasonable reserve funds. The 


adoption of each Fiscal Year's tentative budget shall require the affirmative vote of seven (7) 


voting positions. The Watermaster shall mail a copy of said tentative budget to each of the 


Producers hereto at least 60 days before the beginning of each Fiscal Year. The Landowner Group 


representative shall not participate in any vote concerning the approval of the Watermaster 


budget.(f If any Producer hereto has any objection to said tentative budget, it shall present the same 


in writing to the Watermaster within 15 days after the date of mailing of said tentative budget by 


the Watermaster. If no objections are received within said period, the tentative budget shall 


become the Final budget. If objections are received, the Watermaster shall, within 10 days 
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thereafter, consider such objections, prepare a Final budget, and mail a copy thereof to each 


Producer, together with a statement of the amount assessed to each Producer (Administrative 


Assessment). Any Producer may apply to the Court within 15 days after the mailing of such 


Final budget for a revision thereof based on specific objections thereto in the manner provided in 


Section III.N. The Producer challenging the budget shall make the payments otherwise required 


of them to the Watermaster, despite the filing of the request for revision with the Court. Upon 


any revision by the Court, the Watermaster shall either remit to the Producers their pro rata 


portions of any reduction in the budget, or credit their accounts with respect to their 


Administrative Assessment for the next ensuing Fiscal Year, as the Court shall direct. The 


amount of each Producer's Budget Assessment shall be determined as provided in Section 


III.L.3.j.iv. 


Any money in Watermaster's budget not expended at the end of any Fiscal Year shall be 


applied to the budget of the succeeding Fiscal Year. 


xii. Rules and Regulations. The Watermaster will adopt and amend 


from time to time such Rules and Regulations as may be reasonably necessary to carry out its 


duties, powers and responsibilities under the provisions of this Decision. The Rules and 


Regulations and any amendments thereto, shall be effective on such date after the mailing 


thereof to the Parties as is specified by the Watermaster, but not sooner than thirty (30) days after 


such mailing. The Watermaster shall adopt initial Watermaster Rules and Regulations within 


ninety (90) days from the date Judgment is granted. 


xiii. Acquisition of Facilities. The Watermaster may purchase, lease, 


acquire and hold all necessary property and equipment as necessary to perform the duties, 


powers, and responsibilities provided to Watermaster by this Decision; provided, however, that 


Watermaster shall not acquire any interest in real property in excess of year-to-year tenancy for 


necessary quarters and facilities. 


xiv. Employment of Staff and Consultants. The Watermaster may 


employ such administrative, engineering, geologic, accounting, legal, or other specialized 


personnel or consultants as may be deemed appropriate to the carrying out of its duties, powers, 
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and responsibilities and to require appropriate bonds from all officers and employees handling 


the Watermaster funds. 


xv. Investment of Funds. The Watermaster may hold and invest any 


and all funds that the Watermaster may possess in investments authorized from time to time for 


public agencies in the State of California. 


xvi. Borrowing. The Watermaster may borrow in anticipation of 


receipt of assessment proceeds an amount not to exceed the annual amount of assessments levied 


but uncollected. 


xvii. Contracts. The Watermaster may enter into contracts for the 


performance of any administrative power herein granted. 


xviii. Cooperation with Public and Private Entities. The Watermaster 


may act jointly or cooperate with any public or private entity to the end that the purposes of the 


Physical Solution may be fully and economically carried out. Where it is more economical to do 


so, Watermaster is directed to use such facilities of a public or private entity as are available to it 


to execute the duties, powers, and responsibilities provided to Watermaster under this Decision. 


xix. Declaration of Total Usable Storage Space. The Watermaster 


will declare the Total Useable Storage Space and periodically issue adjustments to the same. 


xx. Review of Storage Applications; Regulation of Storage; Issuance 


of Storage and Recovery Agreements. The Watermaster will review applications for Storage in 


the Seaside Basin, regulate the Storage of Non-Native Water in the Seaside Basin, and issue 


Storage and Recovery Agreements, all as provided below. All applications for Storage in the 


Seaside Basin shall be considered and voted on before a noticed meeting of the Watermaster. 


However, all such applications shall be approved absent the issuance of findings that a Material 


Injury to the Seaside Basin or Producers will or is likely to occur as a result of the proposed 


Storage program and no reasonable conditions could be imposed to eliminate such risk. If a 


Storage application is approved, the Watermaster shall issue a Storage and Recovery Agreement. 


The Storage and Recovery Agreement may include, among other possible elements and/or 


provisions, the following conditions to avoid Material Injury: (1) the quantity of Water authorized 
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to be Spread or Directly Injected into the Seaside Basin, (2) the location of the authorized 


Spreading or Direct Injection, (3) the location(s) where the Water may be recaptured, (4) the 


particular Water quality characteristics that are required pursuant to the Storage and Recovery 


Agreement, (5) the amount of Water that may be recaptured pursuant to the Stored Water Credits 


calculated by Watermaster, (6) any other terms and conditions deemed necessary to protect the 


Seaside Basin and those areas affected by the Seaside Basin. Such Storage and Recovery 


Agreements may provide for different locations for introduction and Extraction of Stored Water if 


deemed appropriate by the Watermaster. 


xxi. Monitoring and Study of the Seaside Basin and All Seaside Basin 


Activities. The Watermaster will monitor and perform or obtain engineering, hydrogeologic, and 


scientific studies concerning all characteristics and workings of the Seaside Basin, and all natural 


and human-induced influences on the Seaside Basin, as they may affect the quantity and quality 


of Water available for Extraction, that are reasonably required for the purposes of achieving 


prudent management of the Seaside Basin in accord with the provisions of this Decision. 


xxii. Relocation of Authorized Production Locations. The Watermaster 


will order relocation of the authorized quantity of Production pursuant to any Producer's 


Production Allocation from a specific location or from a specific aquifer within the same Subarea 


of the Seaside Basin, provided that it allows equivalent Production from any other location/aquifer 


in the Seaside Basin within the same Subarea that would not also create a reasonable potential for 


Material Injury. Watermaster may only order relocation of Production after issuing findings that a 


Material Injury has occurred or is likely to occur as a result of the then-authorized quantity and 


geographic distribution of Production. Watermaster may not order the relocation of Production by 


any Producer that is a member of the Landowner Group. 


xxiii. Water Quality. The Watermaster will take any action within the 


Seaside Basin, including, but not limited to, capital expenditures and legal actions, which in the 


discretion of Watermaster is necessary or desirable to accomplish any of the following: 
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· Prevent contaminants from entering the Groundwater 


supplies of the Seaside Basin, which present a significant threat to the Groundwater quality of 


the Seaside Basin, whether or not the threat is immediate; 


· Remove contaminants from the Groundwater supplies of the 


Seaside Basin presenting a significant threat to the Groundwater quality of the Seaside Basin; 


· Determine the existence, extend, and location of contaminants in, 


or which may enter, the Groundwater supplies of the Seaside Basin; 


· Determine Persons responsible for those contaminants; and 


· Perform or obtain engineering, hydrologic, and scientific studies 


as may be reasonably required for any of the foregoing purposes. 


xxiv. Other Specified Powers Pursuant to Decision Terms. The 


Watermaster will undertake any other powers, duties, or responsibilities provided through any 


other provision of this Decision. 


xxv. No Power to Alter Allocation or Rights. Watermaster has no 


power to adjust any Producer's Base Water Right or the formula for determining Production 


Allocation, except to accommodate the intervention of a new Party pursuant to Section 1110.1.b. 


However, should an adjustment of Base Water Right and/or Production Allocation within a 


Subarea be required to accommodate the intervention of a new Party, no adjustment shall be made 


to the Base Water Right or Production Allocations possessed by any Party operating under the 


Alternative Production Allocation within the Landowner Group until the Production Allocations 


for that Subarea possessed by Parties operating underthe Standard Production Allocation have 


been reduced to zero. 


xxvi. Effect of Non-Compliance by Watermaster With Time Provisions. 


Failure of the Watermaster to perform any duty, power or responsibility set forth in this Decision 


within the time limitation herein set forth shall not deprive the Watermaster of authority to 


subsequently discharge such duty, power, or responsibility, except to the extent that any such 


failure by the Watermaster may have rendered some otherwise required act by a Party impossible. 
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xxvii. Public Records. Watermaster shall conform to the 


procedures established under the California Public Records Act, California Government 


Code section 54950 et seq., as it may be amended from time to time. 


M.  Additional Provisions of Physical Solution. 


In order to provide flexibility to the injunctive provisions set forth in Section III.D 


of this Decision, and to assist in a Physical Solution to meet Water requirements in the Basin,


the determination of rights and responsibilities, and the injunctive provisions so set forth are 


subject to the following provisions: 


1.  California American Obligation to Augment Water Supply  


a. Long-Term Supplemental Water Supplies. California American shall 


undertake all reasonable best efforts to promptly and diligently pursue, and if necessary 


collaborate with other entities, to obtain and develop sufficient long-term supplemental 


Water supplies to augment the Water supply available for its service territory within 


Monterey County. 


b. Interim Supplemental Water Supplies. During the interim period, 


until long-term supplemental Water supplies are available, California American shall 


undertake all reasonable best efforts to ensure that it has sufficient Water supplies to meet all 


present Water supply needs, including the Water credits allocated to the various political 


subdivisions pursuant to the MPWMD's Water Allocation Program, in such quantities as set 


forth in Exhibit D, and the Water credits issued to various properties pursuant to the 


MPWMD's Water Allocation Program. 


c. Regulatory Authorization. California American's duties under 


Sections III.M.1.a and III.M.1.b above will be measured and construed in the context that 


there are various regulatory approvals that must be obtained for California American to 


successfully implement the measures reasonably contemplated to secure supplemental Water.


For example, it is acknowledged and understood that California American's ability to 


complete a supplemental Water supply project will require approvals and authorizations from


the State Water Resources Control Board ("SWRCB") and the California Public Utilities 
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Commission ("CPUC"). Accordingly, California American will not be considered in default 


under this Section III.M.1 if it uses reasonable best efforts to obtain the required approvals 


and authorizations. 


d.Credit Toward Replenishment Assessment. California American's expenditures 


for water supply augmentation may also provide replenishment water for the Basin. 


Accordingly, on an annual basis, California American will provide the Watermaster with an 


accounting of all expenditures it has made for water supply augmentation that it contends has or 


will result in replenishment of the Basin. The Watermaster shall review these expenditures and if 


it concurs reduce California American's Replenishment Assessment obligation, for that year, by 


an amount equal to the amount claimed by California American. To the extent that the 


Watermaster rejects any of the claimed amounts, it shall provide California American with an 


explanation for the rejection and allow California American an opportunity to meet and confer 


on the disputed amount. In the event that the Watermaster and California American cannot 


agree, the matter may be referred to the Court through a request filed by California American. 


2. Assignment and Transfer of Production Allocation. Subject to other 


provisions of this Decision, and any applicable Watermaster Rules and Regulations, the 


Parties may assign and transfer any portion of their respective Production Allocation either 


on an annual Water Year basis or in perpetuity to any Person for use within the Basin. 


The Parties may also assign and transfer the right to Extract any quantity of 


Water associated with an existing Stored Water Credit or Carryover Credit, subject to 


other provisions of this Decision, and any applicable Watermaster Rules and 


Regulations. 


3. Export of Groundwater Outside of Subarea or Seaside Basin. 


a. Exports Authorized from the Coastal Subarea. Producers may export 


Water Produced from the Coastal Subarea for reasonable and beneficial uses within another 


Subarea of the Seaside Basin. Only California American may export water outside the Basin, 


and then only to provide water to its current customers. This means that, in any Water Year, 


any Producer may export from the Coastal Subarea up to, but not in excess of, a quantity 
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equal to the sum of that Producer's Production Allocation, plus Stored Water Credits, plus 


Carryover Credits. Export of Groundwater in excess of a Producer's total rights (Production 


Allocation, plus Stored Water Credits, plus Carryover Credits), however, is prohibited. 


b. Exports of Natural Replenishment Water Prohibited from the 


Laguna Seca Subarea. Exports from the Laguna Seca Subarea of Natural Replenishment 


Water and Carryover Credits not caused by Artificial Replenishment are prohibited. 


c. Portability Authorized Within Subareas; Portability Prohibited 


Between Subareas. Any Producer may change the location of its Production facilities within 


its respective Subarea or join other Production facilities within its Subarea, so long as such 


relocation does not cause a Material Injury or threat of Material Injury to the Basin or 


interfere with the Production by any pre-existing Production facilities operated by another 


Producer(s). No Party may Produce Groundwater from the Coastal Subareas pursuant to any 


right recognized by this Decision in the Laguna Seca Subarea, and vice versa. 


N. Watermaster Decision Review Procedures. Any action, decision, rule or procedure of 


the Watermaster pursuant to this Decision shall be subject to review by the Court on its own 


motion or on timely motion by any Party, as follows: 


1. Effective Date of the Watermaster Action. Any order, decision or action of the


Watermaster pursuant to this Decision on noticed specific agenda items shall be deemed to 


have occurred on the date of the order, decision or action. 


2. Notice of Motion. Any Party may, by a regularly noticed motion, petition the 


Court for review of the Watermaster's action or decision pursuant to this Decision. The 


motion shall be deemed to be filed when a copy, conformed as filed with the Court, has been 


delivered to the Watermaster together with the service fee established by the Watermaster 


sufficient to cover the cost to photocopy and mail the motion to each Party. The Watermaster 


shall prepare copies and mail a copy of the motion to each Party or its designee according to 


the official service list which shall be maintained by the Watermaster according to Section 


III.P.2. A Party's obligation to serve notice of a motion upon the Parties is deemed to be 


satisfied by filing the motion as provided herein. Unless ordered by the Court, any such
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petition shall not operate to stay the effect of any Watermaster action or decision that is 


challenged. 


3. Time for Motion. A motion to review any Watermaster action or decision will 


be filed within thirty (30) days after such Watermaster action or decision, except that motions 


to review Budget Assessments and Replenishment Assessments hereunder shall be filed 


within fifteen (15) days of mailing of notice of the Assessment. 


4. De Novo Nature of Proceedings. Upon filing of a petition to review a 


Watermaster action, the Watermaster shall notify the Parties of a date when the Court will take 


evidence and hear argument. The Court's review shall be de novo and the Watermaster 


decision or action shall have no evidentiary weight in such proceeding. 


0. Reserved Jurisdiction and Other Remedies. 


1. Continuing Jurisdiction. 


a. Jurisdiction Reserved. Full jurisdiction, power and authority are 


retained by and reserved by the Court upon the application of any Party or by the 


Watermaster, by a noticed motion to all Parties, to make such further or supplemental orders 


or directions as may be necessary or appropriate for interpretation, enforcement, or 


implementation of this Decision. The Court may also modify, amend or amplify any of the 


provisions of this Decision upon noticed motion to all the Parties. The Court, through its 


reserved and retained jurisdiction, however, shall not have the authority to adjust any 


Producer's Base Water Right or Production Allocation, except to accommodate the 


intervention of a new Party pursuant to Section 111.0.1.b. However, should an adjustment of 


Base Water Right and/or Production Allocation within a Subarea be required to accommodate 


the intervention of a new Party, no adjustment shall be made to the Base Water Right or 


Production Allocations possessed by any Party operating under the Alternative Production 


Allocation within the Landowner Group until the Production Allocations within that Subarea 


possessed by Parties operating under the Standard Production Allocation have been reduced 


to zero. 
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b. Intervention After Decision. Any non-party who is Producing or 


proposes to Produce Groundwater from the Seaside Basin in an amount equal to or greater 


than five (5) acre feet per year, may seek to become a Party to this Decision through (1) a 


stipulation for intervention entered into with the Watermaster or (2) any Party or the 


Watermaster filing a complaint against the non-party requesting that the non-party be joined 


in and bound by this Decision. The Watermaster may execute said stipulation on behalf of the 


other Parties herein, but such stipulation shall not preclude a Party from opposing such 


intervention at the time of the Court hearing thereon. A stipulation for intervention must be 


filed with the Court, and the Court will then consider an order confirming said intervention 


following thirty (30) days' notice to the Parties. Thereafter, if approved by the Court, such 


intervenor shall be a Party bound by this Decision and entitled to the rights and privileges 


accorded under the Physical Solution herein. 


2. Reservation of Other Remedies. 


a. Claims By and Against Non-Parties. Nothing in this Decision shall 


expand or restrict the rights, remedies or defenses available to any Party in raising or 


defending against claims made by any non-party. Any Party shall have the right to initiate an 


action against any non-party to enforce or compel compliance with the provisions of this 


Decision. 


b. Claims Between Parties on Matters Unrelated to the Decision. 


Nothing in this Decision shall either expand or restrict the rights or remedies of the Parties 


concerning any subject matter that is unrelated to the use of the Seaside Basin for Extraction 


and/or Storage of Water as allocated and equitably managed pursuant to this Decision. 


P. General Provisions. 


1. Decision Constitutes Inter Se Adjudication. This Decision constitutes an inter 


se adjudication of the respective rights of all Parties. 


2. Service Upon and Delivery to Parties and Interested Persons of Various 


Papers. This Decision and all future notices, determinations, requests, demands, objections, 


reports and other papers and processes Produced from this Court shall be served on all 
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Parties by first class mail, postage prepaid, addressed to the designee and at the address 


designated for that purpose in the list attached as Exhibit E to this Decision, or in any 


substitute designation filed with the Court. 


Each Party who has not heretofore made such a designation, within thirty (30) days 


from the date Judgment is granted, shall file with the Court, with proof of service of a copy 


upon the Watermaster, a written designation of the Person to whom, and the address at which, 


all future notices, determinations, requests, demands, objections, reports and other papers and 


processes to be served upon that Party or delivered to that Party are to be so served or 


delivered. 


A later substitute designation filed and served in the same manner by any Party shall be 


effective from the date of the filing as to the then future notices, determinations, requests, 


demands, objections, reports and other papers and processes to be served upon or delivered to 


that Party. 


Watermaster shall maintain at all times a current list of Parties to whom notices are to be 


sent and their address for purposes of service. Copies of such lists shall be available to any 


Person. If no designation is made, a Party's designee shall be deemed to be, in order of priority: 


(a) the Party's attorney of record; (b) if the Party does not have an attorney of record, the Party 


itself at the address on the Watermaster list. 


Watermaster shall also maintain a list of interested Persons that shall include all Persons 


whom, by written request to Watermaster, request to be added to Watermaster's list of interested 


Persons. All notices, determinations, requests, demands, objections, reports and other papers and 


processes required to be delivered to interested Persons shall be delivered to all Parties and all 


Persons on Watermaster's list of interested Persons. 


Delivery to or service upon any Party or interested Person by Watermaster, by any other 


Party, or by the Court, of any document required to be served upon or delivered to a Party under 


or pursuant to this Decision shall be deemed made if made by deposit thereof (or by copy 


thereof) in the mail, first class postage prepaid, addressed to the designee of the Party and at the 


address shown in the latest designation filed by that Party. 
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Any Party desiring to be relieved of receiving deliveries from Watermaster may file a 


waiver of notice on a form to be provided by Watermaster. 


3. Decision Binding on Successors. All provisions contained in this Decision are 


applicable to and binding upon and inure to the benefit of not only the Parties to this action, but 


also to their respective heirs, executors, administrators, successors, assigns, lessees, licensees and 


to the agents, employees and attorneys in fact of any such Persons. 


Q. The Complaints in Intervention 


The Complaint in Intervention of MPWMD seeks declaratory relief regarding its statutory 


right to manage and control pumping in the Basin, to store water in and Extract water from the 


Basin, to store and use reclaimed water, to manage all water distribution facilities within the Basin, 


and "the quantification and prioritization of its water and storage rights". It also sought a Physical 


Solution for the management of the Basin's water resources, with MPWMD being appointed as 


Watermaster to administer the Court's judgment. It also sought parallel injunctive relief against the 


parties to the lawsuit. 


The Complaint in Intervention of MCWRA sought declaratory and injunctive relief 


regarding its right to manage and control water resources including, inter alia, those within the 


boundaries of the Seaside Basin, and a permanent injunction prohibiting any party to the lawsuit 


from exercising control "in any fashion" of the Basin in contravention of its water management 


authority. 


On December 12, 2005, the Court asked the parties to brief the issue of whether MPWMD 


should be designated as Watermaster. Briefs were submitted by MPWMD, Plaintiff, Cal Am, and 


the City of Seaside. The court had previously received an Amicus brief from the Sierra Club which 


dealt with the issue of the powers of MPWMD land the effect on those powers if the court were to 


appoint a Watermaster other than MPWMD. The Court has read and considered each submitted 


brief. It has also read the Act which created MPWMD (Water 


Code Appendix, Chapter 118), and has had the benefit of the arguments of the parties concerning 


the subject. Being so informed it has concluded that the appointment of a collaborative 


Watermaster does not interfere with the powers of the District. 
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The District has argued that appointment of a Watermaster other than itself would violate 


the Separation of Powers doctrine. It urges that the legislature has vested it with the power to 


regulate pumping, and therefore only it is qualified to serve as Watermaster. On the other hand, 


the District has asked the Court to adopt a Physical Solution for the Basin. In so arguing, it 


necessarily concedes that this Court possesses power to regulate use of the Basin beyond any 


power the District currently possesses. Furthermore, the undisputed evidence in this case has 


shown that, although the District is empowered to adopt a Groundwater management plan it has 


never done so. The language of Water Code Section 10753 is instructive regarding the issue of 


the Separation of Powers: 


"(a) Any local agency, whose service area includes a groundwater basin... that is  


not subject to groundwater management pursuant to... a court order, judgment, or 


decree, may... adopt and implement a groundwater management plan." 


(Emphasis added.) 


Pursuant to the quoted provisions of the foregoing section, the District will not be able in the 


future to adopt a Groundwater management plan for the Seaside Basin. Clearly the legislature 


contemplated that courts had the power to develop management plans for aquifer management 


even if a water management district already existed in a geographical area. 


The District further argues that if the Court appoints a Watermaster other than itself, the 


authority of the Watermaster must not conflict with the MPWMD's authority. It is certainly true 


that the District possesses certain authority, which it is free to exercise according to the 


legislative mandate which created it. However, it is apparent the legislature did not intend that all 


of the powers it granted to the District be held exclusively by the District, else it would not at a 


later time have created the Monterey County Water Resources Agency and endowed it with many 


of the powers granted to the MPWMD. Rather, in creating the MCWRA, the legislature 


mandated that the two agencies cooperate with one another (Water Code Appendix Section 52-


85). Similarly, the judgment contemplated in this Decision requires the Watermaster to "... act 


jointly or cooperate with any public...entity to the end that the purposes of the Physical Solution 


may be fully... carried out." (Section III.L.3.j.xviii) 
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On pages 15-16 of its brief, the District lists 9 powers and asserts those powers would 


"encompass the duties of any appointed watermaster." The Court has compared those 9 asserted 


powers and has concluded that those powers, to the extent that they exist or are currently being 


utilized by the District, do not encompass all the duties of a Watermaster appointed by the 


judgment. Furthermore, to the extent the Watermaster may be given powers akin to those of the 


District, this Court retains jurisdiction to determine any conflict which may arise in the future. 


For example, the Decision directs that any metering of Production wells by the Watermaster 


shall be done in a way which does not conflict with the MPWMD gauging already in place on 


all producing wells. The MPWMD is still able to develop water resources within its boundaries 


and can store water for the benefit of the District in the Basin, although it has not to date done 


either of those things with regard to the Seaside Basin. 


One asserted power deserves more precise attention: the asserted "...power and duty to 


manage and regulate the transferability of the water among users- (Water Code Appendix) 


Section 328(g)." The plain reading of the referenced section does not encompass the right 


asserted. Furthermore, to the extent those that section purports to grant the District the power 


to "...declare rights in the natural flow of any subterranean supply of water..." it is apparent that 


the legislature did not intent to interfere with the ultimate right of the courts to determine the 


water rights of parties claiming such rights. To read the section otherwise would be to create a 


true Separation of Powers issue. 


In fairness to the District, it had, of necessity, to confine its analysis of the duties of the 


proposed Watermaster to those set forth in the Proposed Stipulated Judgment. The Decision, 


while obviously relying on the structure and format of the Stipulated Judgment, does not track all 


provisions of said Judgment. For example, many of the concerns of the District revolve around 


its statutory right to store water in subterranean reservoirs. The Decision preserves that right. 


Similarly, while the Decision allows the assignment of Production rights (which the District is 


not empowered to affect by its referenced legislation, Water Code Section 328(g)), it does not 


provide for the transferability of Storage rights, a matter which might be of concern to the 


District under certain circumstances. 
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The District argues that the proposed powers of the Watermaster regarding maintenance and 


modification of the Operating Safe Yield would conflict with the District's authority. Much of its 


argument is addressed to language in the Proposed Stipulated Judgment which does not appear in 


the Decision. The Decision grants certain rights of control to the Watermaster for the purpose of 


maintaining the viability of the aquifer. However, it does not purport to forbid any regulation of 


the Basin which may be required by a public agency possessing the power to impose such 


regulation. In this regard it should be noted that the complaint in this case first raised the issue of 


the Overdraft status of the Basin, and the initial pleadings of the District stated that it did not 


know if that were true or not. The Decision does not conflict with any procedure or plan currently 


in place by the District to establish an Operating Yield for the Basin. 


Of concern to the District is the fact that the Watermaster will be empowered to augment 


the underground water supply. While Water Code Section 118-343 gives the District the power to 


levy a Groundwater charge for the purpose of augmenting underground water supplies, in fact 


from the time of its creation in 1977 to the present the District has established no such charge, and 


has not augmented the underground water supply of the Basin. The fact that the Watermaster is 


authorized in the contemplated judgment to assess charges for replenishment of the Basin does not 


prevent the District in the future from undertaking such augmentation, if it determines it is 


appropriate to do so. 


Based upon the evidence adduced at trial, which demonstrated that a collaborative 


Watermaster will likely provide more tangible results than any single individual or entity 


Watermaster, the Court has decided to appoint a collaborative board as Watermaster. 


The prayer of MPWMD for injunctive relief is denied, except insofar as the court will issue 


injunctive relief as set forth in the Decision at the request of all parties. The prayer that the Court 


adopt a Physical Solution for the Seaside Basin is granted. The request for declaratory relief is 


granted to the extent that the court finds that the statutory rights of MPWMD are not in conflict 


with the Physical Solution and the appointment of a Watermaster in this proceeding. 


The Complaint in Intervention of MCWRA also seeks declaratory and injunctive relief, but 


does not urge the appointment of itself or any other entity as Watermaster. The request for 
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injunctive relief is denied as moot, since the lawsuit does not challenge the statutory authority of 


the Agency. The request for declaratory relief is granted to the extent that the Court finds that 


the statutory rights of MCWRA are not in conflict with the Physical Solution adopted by the 


Court in this proceeding. 


A statement of decision, if requested by any party, will be prepared by Plaintiff. If no party 


within ten days of the filing of this Decision specifies controverted issues or makes proposals not 


covered in the Decision this Decision shall become the Statement of Decision, and Plaintiff shall 


prepare a judgment thereon. 
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YTD Repl Fund

																				Seaside Groundwater Basin Watermaster

																				Replenishment Fund																												9/19/22

																				Water Year 2023 (October 1 - September 30) / Fiscal Year (January 1 - December 31, 2023)																												Page 1

																				Proposed 2023 Budget



		Replenishment Fund 						2006				2007				2008				2009				2010				2011				2012				2013				2014				2015				2016

		Assessment Water Year						WY 05/06				WY 06/07				WY 07/08				WY 08/09				WY 09/10				WY 10/11				WY 11/12				WY 12/13				WY 13/14				WY 14/15				WY 15/16

		Unit Cost:				a		$1,132 / $283				$1,132 / $283				$2,485 / 621.25				$3,040 / $760				$2,780 / $695				$2,780 / $695				$2,780 / $695				$2,780 / $695				$2,702/$675.50				$2,702/$675.50				$2,702/$675.50

		Cal-Am Water Balance Forward				b		$   -				$   1,641,004				$   4,226,710				$   (2,871,690)				$   (2,839,939)				$   (3,822,219)				$   (6,060,164)				$   (8,735,671)				$   (6,173,771)				$   (3,102,221)				$   (676,704)

		Cal-Am Water Production (AF)				c		3,710.00				4,059.90				3,862.90				2,966.02				3,713.52				3,416.04				3,070.90				3,076.61				3,232.10				2,764.73				1,879.21

		Cal-Am Water NSY Over-Production (AF)				d		1,862.69				2,266.32				2,092.16				1,241.27				1,479.47				1,146.71				820.48				856.42				1,032.77				782.17				-

				Exceeding Natural Safe Yield Considering Alternative Producers		e		$   2,106,652				$   2,565,471				$   5,199,014				$   3,773,464				$   4,112,933				$   3,187,854				$   2,280,943				$   2,380,842				$   2,790,539				$   2,113,414				$   - 0

				Operating Yield Overproduction Replenishment		f		$   -				$   20,235				$   8,511				$   -				$   -				$   -				$   154,963				$   181,057				$   281,012				$   312,103				$   - 0

				Total California American 		g		$   2,106,652				$   2,585,706				$   5,207,525				$   3,773,464				$   4,112,933				$   3,187,854				$   2,435,907				$   2,561,899				$   3,071,550				$   2,425,516



				CAW Credit Against Assessment		h		$   (465,648)								$   (12,305,924)				$   (3,741,714)				$   (5,095,213)				$   (5,425,799)				$   (5,111,413)



				CAW Unpaid Balance		i		$   1,641,004				$   4,226,710				(2,871,690)				$   (2,839,939)				$   (3,822,219)				$   (6,060,164)				$   (8,735,671)				$   (6,173,771)				$   (3,102,221)				$   (676,704)				$   (676,704)



		City of Seaside Balance Forward				j		$   -				$   243,294				$   426,165				$   1,024,272				$   1,619,973				$   891,509				$   (110,014)				$   (773,813)				$   (1,575,876)				$   (2,889,325)				$   (3,346,548)

		City of Seaside Municipal Production (AF)				k		332.00				287.70				294.20				293.44				282.87				240.68				233.72				257.73				223.64				185.01				195.16

		City of Seaside NSY Over-Production (AF)				l		194.07				153.78				161.99				153.06				113.21				50.84				58.82				85.17				52.71				25.77				37.87

				Exceeding Natural Safe Yield Considering Alternative Producers		m		$   219,689				$   174,082				$   402,540				$   465,300				$   314,721				$   141,335				$   163,509				$   236,782				$   142,410				$   69,630				$   102,330

				Operating Yield Overproduction Replenishment		n		$   12,622				$   85				$   4,225				$   16,522				$   20,690				$   - 0				$   1,689				$   27,007				$   3,222				$   38				$   11,959

				Total Municipal		o		$   232,310				$   174,167				$   406,764				$   481,823				$   335,412				$   141,335				$   165,198				$   263,788				$   145,631				$   69,667				$   114,290



		City of Seaside - Golf Courses (APA - 540 AFY)

				Exceeding Natural Safe Yield - Alternative Producer		p		$   - 0				$   - 0				$   131,705				$   69,701				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0

				Operating Yield Overproduction Replenishment		q		$   - 0				$   - 0				$   32,926				$   17,427				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0

				Total Golf Courses		r		$   - 0				$   - 0				$   164,631				$   87,128				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0

		Total City of Seaside*				s		$   232,310				$   174,167				$   571,395				$   568,951				$   335,412				$   141,335				$   165,198				$   263,788				$   145,631				$   69,667				$   114,290

				City of Seaside Late Payment 5%		t		$   10,984				$   8,704				$   26,712				$   26,750				$   15,737



				In-lieu Credit Against Assessment		u																		$   (1,079,613)				$   (1,142,858)				$   (828,996)				$   (1,065,852)				$   (1,459,080)				$   (526,890)				$   (162)



				City of Seaside Unpaid Balance		v		$   243,294				$   426,165				$   1,024,272				$   1,619,973				$   891,509				$   (110,014)				$   (773,813)				$   (1,575,876)				$   (2,889,325)				$   (3,346,548)				$   (3,232,420)



		Mission Memorial Park

		Mission Memorial Park Production (AF)				w										20.80				26.40				12.80				22.40				27.00				24.95				24.89				17.97				13.67

		Mission Memorial Park NSY Over-Production (AF)				x		- 0				- 0				- 0				- 0				- 0				- 0				- 0				- 0				- 0				- 0				- 0

				Exceeding Natural Safe Yield - Alternative Producer		y		$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0

				Operating Yield Overproduction Replenishment		z		$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0

				Total Mission Memorial Park		aa		$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0				$   - 0



		Total Replenishment Fund Balance				bb		$   1,884,298				$   4,652,874				$   (1,847,417)				$   (1,219,966)				$   (2,930,710)				$   (6,170,178)				$   (9,509,483)				$   (7,749,648)				$   (5,991,546)				$   (4,023,252)				$   (3,909,125)



		Replenishment Fund Balance Forward				cc		$   - 0				$   1,884,298				$   4,652,874				$   (1,847,417)				$   (1,219,966)				$   (2,930,710)				$   (6,170,178)				$   (9,509,483)				$   (7,749,648)				$   (5,991,546)				$   (4,023,252)

		Total Replenishment Assessments 				dd		$   2,349,946				$   2,768,576				$   5,805,632				$   4,369,165				$   4,464,082				$   3,329,189				$   2,601,104				$   2,825,688				$   3,217,182				$   2,495,183				$   114,290

		Total Paid and/or Credited				ee		$   (465,648)				$   - 0				$   (12,305,924)				$   (3,741,714)				$   (6,174,826)				$   (6,568,657)				$   (5,940,409)				$   (1,065,852)				$   (1,459,080)				$   (526,890)				$   (162)

		Grand Total Fund Balance				ff		$   1,884,298				$   4,652,874				$   (1,847,417)				$   (1,219,966)				$   (2,930,710)				$   (6,170,178)				$   (9,509,483)				$   (7,749,648)				$   (5,991,546)				$   (4,023,252)				$   (3,909,125)



				* 2010 = 319.55 AF golf course in-lieu replenishment and 68.8 AF 4-party agmt in-lieu replenishment

				  2011 = 411.1 AF golf course in-lieu replenishment

				  2012 = 298.2 AF golf course in-lieu replenishment

				  2013 = 383.4 AF golf course in-lieu replenishment

				  2014 = 552.4 AF golf course in-lieu capped at 540 AF

				  2015 = 195.0 AF golf course in-lieu

				  2016 = 00.06 AF golf course in-lieu

				  2017 = 00.00 AF golf course in-lieu
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																Proposed 2023 Budget



		Replenishment Fund 						2017				2018				2019				2020				WY 2021				 Budget            WY 2022				Totals WY 2006 Through 2022				 Budget            WY 2023				Projected Totals Through WY 2022

		Assessment Water Year						WY 16/17				WY 17/18				WY 18/19				WY 19/20				WY 20/21				WY 21/22								WY 22/23

		Unit Cost:				a		$2,872 / $718				$2,872 / $718				$2,872 / $718				$2,872 / $718				$2,947 / $737				$3,260/ $815								$3,461/ $865

		Cal-Am Water Balance Forward				b		$   (676,704)				$   (491,747)				$   (48,797,949)				$   (47,979,852)				$   (46,855,121)				$   (46,855,121)								$   (46,735,121)

		Cal-Am Water Production (AF)				c		2,029.51				2,229.45				2,120.22				2,245.88				1,664.04								46,041.03

		Cal-Am Water NSY Over-Production (AF)				d		64.40				374.65				284.85				334.21				                     -  								14,638.57

				Exceeding Natural Safe Yield Considering Alternative Producers		e		$   184,957				$   1,075,995				$   818,097				$   959,859				 $                  -  				$   100,000				$   33,650,034				$   100,000				$   33,750,034

				Operating Yield Overproduction Replenishment		f														$   164,872				 $                  -  				$   20,000				$   1,142,753				$   20,000				$   1,162,753

				Total California American 		g		$   184,957				$   1,075,995				$   818,097				$   1,124,731				$   -				$   120,000				$   34,792,786				$   120,000				$   34,912,786



				CAW Credit Against Assessment		h						$   (49,382,196)				 $                  -  				 $                  -  				 $                  -  				$   - 0				$   (81,527,907)				$   - 0				$   (81,527,907)



				CAW Unpaid Balance		i		$   (491,747)				$   (48,797,949)				$   (47,979,852)				$   (46,855,121)				$   (46,855,121)				$   (46,735,121)				$   (46,735,121)				$   (46,615,121)				$   (46,615,121)



		City of Seaside Balance Forward				j		$   (3,232,420)				$   (3,142,500)				$   (3,022,249)				$   (2,919,806)				$   (2,802,831)				$   (2,708,828)								$   (2,598,828)

		City of Seaside Municipal Production (AF)				k		188.31				184.63				178.40				181.65				174.69								3,733.83

		City of Seaside NSY Over-Production (AF)				l		30.47				32.46				27.82				32.06				25.52								1,235.62

				Exceeding Natural Safe Yield Considering Alternative Producers		m		$   87,512				$   93,225				$   79,893				$   92,089				$   75,197				$   100,000				$   2,960,242				$   100,000				$   3,060,242

				Operating Yield Overproduction Replenishment		n		$   2,409				$   27,026				$   22,550				$   24,886				$   18,806				$   10,000				$   203,734				$   10,000				$   213,734

				Total Municipal		o		$   89,920				$   120,251				$   102,443				$   116,975				$   94,003				$   110,000				$   3,163,977				$   110,000				$   3,273,977



		City of Seaside - Golf Courses (APA - 540 AFY)

				Exceeding Natural Safe Yield - Alternative Producer		p		$   - 0				$   - 0				$                  -  				$                    -  				$                  -  								$   201,406								$   201,406

				Operating Yield Overproduction Replenishment		q		$   - 0				$   - 0				$                  -  				$                    -  				$                  -  								$   50,353								$   50,353

				Total Golf Courses		r		$   - 0								$   - 0				$   - 0				$   - 0								$   251,759								$   251,759

		Total City of Seaside*				s		$   89,920				$   120,251				$   102,443				$   116,975				$   94,003				$   110,000				$   3,415,736				$   110,000				$   3,525,736



				City of Seaside Late Payment 5%		t																										$   88,887								$   88,887



				In-lieu Credit Against Assessment		u																		                       -				                       -				$   (6,103,451)				                       -				$   (6,103,451)



				City of Seaside Unpaid Balance		v		$   (3,142,500)				$   (3,022,249)				$   (2,919,806)				$   (2,802,831)				$   (2,708,828)				$   (2,598,828)				$   (2,598,828)				$   (2,488,828)				$   (2,488,828)



		Mission Memorial Park (APA - 31 AFY)

		Mission Memorial Park Production (AF)				w		13.74				14.43				16.07				20.00				46.77				31.00				332.89

		Mission Memorial Park NSY Over-Production (AF)				x		- 0				- 0				                    -  				                     -  				15.77				                     -  				15.77

				Exceeding Natural Safe Yield - Alternative Producer		y		$   - 0				$   - 0				$   - 0				$                  -  				$   46,488				$                  -  				$   46,488								$   46,488

				Operating Yield Overproduction Replenishment		z		$   - 0				$   - 0				$   - 0				$                  -  				$   11,626				$                  -  				$   11,626								$   11,626

				Board Approved (5/4/22) Credit Against Assessment																				(33,114)								$   (33,114)				                       -				$   (33,114)

				Mission Memorial Park Unpaid Balance		aa		$   - 0								$   - 0				$   - 0				$   - 0				$   - 0				$   - 0								$   - 0



		Total Replenishment Fund Balance				bb		$   (3,634,247)				$   (51,820,198)				$   (50,899,658)				$   (49,657,952)				$   (49,563,949)				$   (49,333,949)				$   (49,333,949)				$   (49,103,949)				$   (49,103,949)



		Replenishment Fund Balance Forward				cc		$   (3,909,125)				$   (3,634,247)				$   (51,820,198)				$   (50,899,658)				$   (49,657,952)				$   (49,588,949)								$   (49,358,949)

		Total Replenishment Assessments 				dd		$   274,877				$   1,196,246				$   920,540				$   1,241,706				$   94,003				$   230,000				$   38,297,410				$   230,000				$   38,527,410

		Total Paid and/or Credited				ee						$   (49,382,196)												$   (25,000)				$   - 0				$   (87,656,358)				$   - 0				$   (87,656,358)

		Grand Total Fund Balance				ff		$   (3,634,247)				$   (51,820,198)				$   (50,899,658)				$   (49,657,952)				$   (49,588,949)				$   (49,358,949)				$   (49,358,949)				$   (49,128,949)				$   (49,128,949)
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EXECUTIVE SUMMARY 


INTRODUCTION 


It  is  the  Seaside  Groundwater  Basin’s  court‐appointed Watermaster’s  role  to 
administer  and  enforce  the  provisions  of  the  Amended  Decision  (California 
American Water v. City of Seaside et al., 2007).   One provision of the Amended 
Decision was  the  requirement  to develop  a Monitoring  and Management Plan 
(M&MP).   The Seaside Basin M&MP was subsequently developed  in May 2006, 
and  included general suggestions  for a Basin Management Plan.     This current 
document constitutes the Basin Management Plan outlined in the M&MP. 
 


STATE OF THE SEASIDE GROUNDWATER BASIN 


The  Seaside  Groundwater  Basin  as  delineated  in  Exhibit  B  of  the  original 
Decision  (March  2006)  is  bound  by  the  Pacific Ocean,  faults,  bedrock,  and  a 
groundwater  flow divide on  the northern boundary.   The Basin  is  subdivided 
internally  by  the  Laguna  Seca  Anticline  which  separates  the  northern  and 
southern subbasins.  This feature, including the segment of the Ord Terrace Fault 
that  offsets  the  anticline,  forms  a  subsurface hydraulic barrier  to groundwater 
flow.   The Amended Decision subdivides  the subbasins  into coastal and  inland 
subareas  even  though  groundwater  flow  is  continuous  between  coastal  and 
inland subareas. 
 
The  Seaside  Groundwater  Basin  comprises  three  aquifers:  a  deep  aquifer,  a 
shallow aquifer, and surficial Aromas Sands.  The deep aquifer generally consists 
of the Purisima Formation and Santa Margarita Sandstone.  The shallow aquifer 
refers  collectively  to numerous discontinuous  lenses of  sand and gravel  in  the 
depth  interval  of  the  Paso  Robles  Formation  overlying  the  Santa  Margarita 
Sandstone and below the surficial Aromas Sand layer.   
 
Much of  the Total Stored Groundwater  in  the Seaside Groundwater Basin  is not 
easily extracted due  to  the clustered  location of wells  in  the Basin.   The Basin’s 
Usable  Stored  Groundwater,  which  is  a  subset  of  Total  Stored  Groundwater,  is 
estimated to be at most 72,000 acre‐feet as of fall 2007.  In the unsaturated portion 
above the Total Stored Groundwater there is at most approximately 52,030 acre‐feet 
of Total Usable Storage Space.  Of this 52,030 acre‐feet of Total Usable Storage Space, 
31,770 acre‐feet are in the Coastal and Northern Inland Subareas and 20,260 acre‐
feet are in the Laguna Seca Subarea.  The total actual and potential groundwater 
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storage  in  the  Seaside  Groundwater  Basin  is  approximately  124,000  acre‐feet 
(Total Stored Groundwater plus Total Usable Storage Space).   These  initial  storage 
estimates,  as  required  by  the Amended Decision, will  be  revised  as  improved 
tools for estimating storage become available. 
 
Over  the  last  five  years  since  the  last  comprehensive  study  was  completed, 
groundwater  levels  in much of  the Seaside Groundwater Basin have continued 
the  downward  trend  documented  previously.  This  is  reflected  in  the  annual 
estimated  loss of  stored groundwater of between  1,300  and  1,430  acre‐feet per 
year.    The  declines  confirm  that  the  current  basinwide  Operating  Yield  of      
5,600 acre‐feet per year exceeds  the basinwide Natural Safe Yield of 3,000 acre‐
feet per  year  (as  both  set  forth  in  the Amended Decision) plus  approximately 
1,000 acre‐feet per year needed to prevent seawater intrusion.  While no seawater 
intrusion  or  operational  problems  have  been  reported  as  a  result  of  these 
lowering groundwater levels, this trend is not sustainable over the long‐term. 
 


SUPPLEMENTAL WATER SUPPLIES 


Long‐term  supplemental  supplies will be needed  in order  to be able  to  reduce 
pumping  in  the  Seaside Groundwater Basin  to  the  Safe Yield,  and  to  provide 
water which can be used to replenish the Basin.  Developing these supplemental 
supplies is the strategy that will have the greatest impact on the Basin and allow 
for its long‐term management and use in the future.  The initial feasibilities of a 
number  of  supplemental  supplies  have  been  evaluated  by  various  project 
proponents.   Most of these supplies are being evaluated as parts of other larger 
programs.  Many of the proposed supplemental supply projects are designed to 
provide  up  to  2,000  acre‐feet  per  year  of  supplemental  supply  to  Seaside 
Groundwater Basin for offsetting existing pumping, with one project proposing 
to provide up to 6,700 acre‐feet per year.   A supplemental supply of 2,000 acre‐
feet per year is below the 2,600 acre‐feet of annual over‐production, calculated as 
the  difference  between  the  current Operating  Yield  of  5,600  acre‐feet  and  the 
Court’s  initially  assumed  Natural  Safe  Yield  of  3,000  acre‐feet  per  year.  
Therefore  it  is doubtful that any single supplemental supply project, other than 
combined Monterey Regional Water Supply Program projects, will be adequate 
for  long‐term basin management; project capacity of  the supplemental supplies 
should be increased or projects combined, and coupled with demand reduction, 
to provide adequate supply. 
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Providing  supplemental  supplies  on  the  order  of  2,600  acre‐feet  per  year will 
have  the  effect  of halting water  level decline,  but will  still  leave  groundwater 
levels below sea level.  Supplemental supplies in excess of 2,600 acre‐feet will be 
needed for a period of years to raise groundwater levels to protective levels.  It is 
recommended that a groundwater model be used to evaluate the effectiveness of 
each supplemental supply and its impacts on groundwater levels.  Furthermore, 
the model  can  be  used  to  improve  and  refine  the  estimate  of  the  amount  of 
supplemental water needed to increase groundwater levels to protective levels.   
 
All of  the  supplemental projects,  except one, are physical projects with  capital 
costs associated with them.  The exception is water conservation which does not 
produce  additional  supply  but  rather  results  in  a  demand  reduction.   Water 
conservation should be given high priority with respect to Seaside Groundwater 
Basin Watermaster’s (Watermaster) support of projects that reduce the amount of 
groundwater pumped from the Seaside Groundwater Basin.  
 


GROUNDWATER MANAGEMENT ACTIONS 


A number of immediate actions could be implemented by various water agencies 
to initially meet requirements of the Amended Decision to reduce the Operating 
Yield by 10 percent triennially, as well as to delay the onset of seawater intrusion 
and maximize the use of existing groundwater.  Any action that would assist in 
appropriate  management  of  the  Seaside  Groundwater  Basin  should  be 
encouraged and supported by the Watermaster.   
 
Of  the near‐term management actions reviewed,  the following appear  to be  the 
most cost‐effective and most likely to be implemented, and provide the greatest 
benefit to the Seaside Groundwater Basin in the short‐term: 
 


1. Irrigate the Bayonet and Blackhorse Golf Courses with water from the Ord 
Community Water System, 


2. Reactivate the Marina Coast Water District Desalination Plant, 


3. Provide  Interties Between CAW’s Main, Bishop Ranch, and Ryan Ranch 
Water Systems, 


4. Install  new  inland  and  coastal  subarea wells  in  coordination  with  the 
Watermaster, and 


5. Sand City Desalination Plant. 
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The  recommended  interim  actions  are  not  intended  to  provide  long‐term 
solutions  for  restoring  groundwater  levels  in  the  Seaside Groundwater  Basin, 
although many interim solutions will have long‐term benefits. 
 


OTHER RECOMMENDATIONS 


This BMAP identifies other basin management issues that need to be addressed 
and pursued by  the Watermaster.   One such  issue  is the dynamic nature of  the 
Basin’s northern boundary.  This boundary (flow divide), although delineated in 
the Amended Decision will change location over time in response to changes in 
pumping  in  the Seaside area, Marina,  the Salinas Valley and  the  lower El Toro 
Creek  area.   Given  that  this  boundary  is  controlled  by  hydraulic  factors,  it  is 
possible that if pumping in the Seaside area ceased completely and groundwater 
levels  recovered  to a certain point, groundwater  in  the northern portion of  the 
Basin might  flow  into  the Salinas Valley.   Similarly,  increased pumping  in  the 
Seaside Groundwater Basin might capture groundwater from the Salinas Valley.    
 
Whatever  management  strategies  are  ultimately  recommended,  their  impacts 
need to be assessed before implementation.  Issues such as the fate of water that 
is  recharged  in  the  Basin  at  different  locations,  pumping  redistribution,  and 
establishing protective groundwater levels need to be addressed.  For example, it 
will  be  important  to  know  if  recharge water will  be  lost  to  the  ocean  or  the 
Salinas Valley, and whether  the extraction wells  in  the Basin are  located  in  the 
correct places to recover stored water.  In order to assess these impacts, the most 
efficient  method  would  be  groundwater  modeling.    The  model  would  be  a 
management  tool with which  informed decisions regarding  the management of 
the Basin  can be made, assist  in a better understanding of basin  impacts  from 
supplemental supplies on the groundwater basin, and to develop a plan for how 
the supplemental water could be best used  to benefit  the Seaside Groundwater 
Basin and water purveyors.  A calibrated model should be developed in order to 
be ready to evaluate Basin impacts of planned supplemental supply projects and 
other management actions in a timely manner. 
 
Selecting,  evaluating  and  developing  supplemental  supplies  for  the  Seaside 
Groundwater  Basin  should  be  done  as  expeditiously  as  possible.    The 
Watermaster can support this by facilitating between parties, providing data and 
information on the Basin, and ensuring that Material Injury does not result from 
any of the proposed projects. 
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Managing  the Basin  requires  evaluating  impacts  associated with  implemented 
strategies.   Monitoring  of  groundwater  levels,  quality  and  production  are  the 
means by which  this can be done.   The Watermaster should continue  to  install 
monitoring wells and continue with its monitoring program.  In locations where 
the Watermaster determines additional data are needed, the monitoring network 
should be expanded. 
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SECTION 1  
BACKGROUND AND PURPOSE 


In  2006,  an  adjudication process was  conducted  by  the  State Water Resources 
Control  Board  (SWRCB)  to  determine water  rights  and  establish management 
procedures for the Seaside Groundwater Basin.  This process led to the issuance 
of  the Court Decision  (amended  in 2007)  that created  the Seaside Groundwater 
Basin Watermaster (Watermaster).   The Watermaster’s role  is to administer and 
enforce  the provisions of  the Amended Decision  (California American Water v. 
City of Seaside  et al., 2007).   One provision of  the Amended Decision was  the 
requirement  to  develop  a Monitoring  and Management  Plan  (M&MP).    The 
Seaside  Basin  M&MP  was  developed  in  May  2006,  and  included  general 
suggestions for a developing a Basin Management Plan.  
 
This  current  document,  called  the  Basin  Management  Action  Plan  (BMAP), 
constitutes  the  Basin  Management  Plan  outlined  in  Phase  2  of  the  M&MP 
Implementation Plan.   This BMAP  summarizes both  short‐term  and  long‐term 
strategies  to  manage  the  Basin  in  accordance  with  the  court’s  orders.  
Specifically, included in the BMAP are: 
 


• A  description  of  the  state  of  the  Seaside  Groundwater  Basin  with 
emphasis  on  those basin properties  that  are  called  out  in  the Amended 
Decision, e.g. groundwater  storage, and which have an  impact on basin 
management; 


• Potential  supplemental  supplies  that are being  considered  for  long‐term 
augmentation of production from the Seaside Groundwater Basin, 


• Potential management  actions  and  interim water  supplies  that  could be 
implemented in the short‐term prior to developing supplemental supplies, 
and 


• Recommended management actions and  strategies  that  the Watermaster 
should support and/or encourage, which will help meet the groundwater 
pumping reductions required by the Amended Decision, and help prevent 
seawater intrusion. 


 
Also  discussed  in  the  BMAP  are  issues  from  the Amended Decision  that  the 
Watermaster is required to address.  The relevant Amended Decision sections are 
shown in parenthesis, and include: 
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• Determining  Total  Useable  Storage  Space  and  allocated  storage  for  each 
producer in the Basin (III.H.4); 


• Addressing efficiencies of storage (III.H.5); and  
• Monitoring and studying the Seaside Groundwater Basin and all Seaside 


Groundwater Basin activities (III.L.3.j.xxi). 
 
This BMAP is one of a number of documents and actions necessary for managing 
the Seaside Groundwater Basin.    It  is  in effect a  seawater  intrusion prevention 
plan  that  focuses  on  providing  groundwater management  options  to  control 
groundwater levels, that if allowed to decline would lead to seawater intrusion.  
This document  is  intended  to be used  in  coordination with  the Watermaster’s 
ongoing activities and the Seawater Intrusion Response Plan (HydroMetrics LLC, 
2008).  Implementing the recommendations included in this plan will result in a 
number of actions and strategies that will be necessary for effective groundwater 
management in the Seaside Groundwater Basin. 







 


SECTION 2  
STATE OF THE SEASIDE GROUNDWATER BASIN 


This section details pertinent geologic and hydrogeologic aspects of the Seaside 
Groundwater Basin.   These hydrogeologic details are presented as background 
for the ensuing discussions of supplemental supplies and potential groundwater 
management actions.   Furthermore, paragraph III.H.4 of the Amended Decision 
requires  that  the Watermaster make a determination of  the Total Usable Storage 
Space, which  in  turn  can  be  used  to  establish  the  Storage Allocation  for  each 
producer.  This section develops the initial estimate of Total Usable Storage Space, 
and compares  recent yield numbers with  the Natural Safe Yield of  the Seaside 
Groundwater  Basin  prescribed  in  the  Amended  Decision.    As  this  is  the 
Watermaster’s first effort to define Total Usable Storage Space, it includes a broad 
discussion  of  groundwater  storage  mechanisms  and  creates  a  conceptual 
framework for implementing the provisions of the Decision that address storage.   


 


2.1 GEOLOGIC FRAMEWORK 


The  Seaside  Groundwater  Basin  is  commonly  divided  into  three 
hydrostratigraphic units: a deep aquifer, a shallow aquifer, and surficial Aromas 
Sands.  A complete geologic description of these aquifers can be found in Yates et 
al.  (2005).    The  surficial Aromas  Sands  are  unsaturated  in many  parts  of  the 
Seaside Groundwater Basin, and are not extensively pumped for municipal use.  
The main aquifers that are therefore the subject of this report are the shallow and 
deep aquifers. 
 
The shallow aquifer consists of a mixture of continentally‐derived sand, silt and 
clay sedimentary deposits, commonly known as the Paso Robles Formation.  This 
is an unconfined aquifer that is overlain by surficial Aromas Sand. 
 
The deep aquifer consists primarily of marine‐derived,  sedimentary  sandstone, 
commonly known as the Santa Margarita Sandstone.  Recent exploratory drilling 
associated with the Sentinel Wells suggests that parts of the deep aquifer in and 
near  the Northern Coastal  and Northern  Inland  Subareas  consist  of  generally 
finer‐grained  sediments  assigned  to  the Purisima Formation. Due  to overlying 
low  conductivity  sediments,  the deep  aquifer  is  confined.   Based  on  observed 
groundwater level behavior in the deep aquifer, there appears to be little leakage 
into the deep aquifer from the shallow aquifer.   
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Geologic  data  from  the  recently  installed  sentinel  wells,  shown  as  SBWM‐1 
through SBWM‐4 on the well  location map (Figure 1), were  incorporated  into a 
north‐south geologic cross section by Feeney (2007) (see Figure 2 and Figure 3).  
Based on data  from  the  four sentinel wells,  two new geologic conclusions were 
reported that revise the most recent investigation of deep stratigraphy (WRIME, 
Inc.  2003).    First,  the  Santa Margarita  Sandstone does  not  extend  north  to  the 
basin  boundary  as  previously  assumed.    It  was  encountered  only  in  the 
southernmost of the four sentinel wells (SBWM‐4).  Second, the lower two‐thirds 
of the Tertiary continental deposits have been reclassified as Purisima Formation.   
 
Exhibit B of the original Decision (California American Water v. City of Seaside 
et al., March 2006) demarcates the legal boundaries of the Seaside Groundwater 
Basin.  Figure 4 shows this boundary.  The southern boundary is defined by the 
Chupines fault.  The northern boundary runs roughly parallel to a groundwater 
flow divide  that acts as a groundwater  ridge,  separating groundwater  flowing 
north  toward  the  Salinas Valley  from  groundwater  flowing  south  toward  the 
Seaside Groundwater Basin.   
 
The Laguna Seca Anticline separates the northern and southern subbasins of the 
Seaside Groundwater  Basin.    This  feature—including  the  segment  of  the Ord 
Terrace  Fault  that  offsets  the  anticline—forms  a  subsurface  hydraulic  partial 
barrier  to groundwater  flow.   The northern and southern subbasins are  further 
subdivided  into  coastal  and  inland  subareas.    It  should  be  noted  that  this 
subdivision  is  based  on  land  use  and  has  no  hydrogeologic  justification.   As 
such, groundwater flow is continuous between inland and coastal subareas. 
 
The  northern  basin  boundary,  although  delineated  in  the Amended Decision, 
will change position over time in response to changes in recharge and pumping.  
Pumping centers in the Seaside area, City of Marina, Salinas Valley and lower El 
Toro  Creek  area,  control  the  local  movement  of  groundwater,  and  thus  the 
resultant groundwater flow divide locations.  The flow divide in the deep aquifer 
is  farther  north  than  the  flow  divide  in  the  shallow  aquifer  due  to  differing 
groundwater levels and hydraulic gradients in each of the aquifers (see  Figure 5 
and Figure 6).   Given  that  the northern boundary of  the groundwater basin  is 
controlled by hydraulic factors, it is possible that if pumping in the Seaside area 
ceased  completely  and  groundwater  levels  recovered  to  a  certain  point, 
groundwater in the northern part of the Seaside Groundwater Basin might flow 
into the Salinas Valley.   However,  it  is also possible to  influence the  location of 
the  northern  boundary  through  the  use  of  management  strategies  such  as 
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deliberate  placement  of  extraction wells  to  form  a  barrier  that would  prevent 
groundwater from flowing out of the Seaside Groundwater Basin. 
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Figure 1: Location of Production and Monitoring Wells in and near the Seaside 
Groundwater Basin 
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Figure 2: Location of Cross Section A-A’
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Figure 3: Geologic Cross Section A-A’ (from Feeny, 2007)
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Figure 4: Amended Decision Boundary of the Seaside Groundwater Basin with Subareas 
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 Figure 5: Groundwater Elevation Contours in the Shallow Aquifer (Correlated to the 
400-Foot Aquifer in Salinas Valley) – Fall 2007 
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Figure 6: Groundwater Elevation Contours in the Deep Aquifer (Correlated to the 
Deeper Aquifer in the Salinas Valley) – Fall 2007 
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2.2 JURISDICTIONAL FRAMEWORK 


In  addition  to  the water management  framework  established  by  the  court  in 
California American Water v. City of Seaside et al., Monterey County Superior Court, 
Case No. M66343,  two public agencies‐‐the Monterey County Water Resources 
Agency  (MCWRA) and  the  Monterey  Peninsula  Water  Management  District 
(MPWMD)‐‐have statutory  powers  over water  resources  in  the  Seaside 
Groundwater  Basin.  MCWRA is  organized  and  existing  under  the Monterey 
County  Water  Resources  Agency  Act,  Water  Code  Appendix,  Chapter  52 
(Agency Act), and its territory consists of ʺall of the territory of the county lying 
within the exterior boundaries of the county.ʺ  (Agency Act, Section 52‐4)  Under 
the Act, MCWRA has broad powers to plan, design and implement flood control 
and  water  supply  projects within  its  territory,  including  the  power  to 
ʺ[a]ppropriate  and  acquire water  and water  rights,  and  import water  into  the 
agency and conserve within or outside the agency, water for any purpose useful 
to  the  agency.ʺ   (Agency  Act  Section  52‐9(d)(3)).  While  MCWRA  retains  its 
statutory  powers  in  the  Seaside  Groundwater  Basin, MCWRA is  actively 
participating  in Watermaster‐directed  efforts  to  address water  supply  issues  in 
the Basin.       
  
MPWMD  is  organized  and  existing  under  the  Monterey  Peninsula  Water 
Management District Law, Water Code Appendix Chapter 118 (District Law) and 
its  territory covers an area within  the Monterey Peninsula as more particularly 
described  in  Section  118‐102  of  the District Law.  MPWMD has  the  ʺpower  as 
limited  in  this  law  to  do  any  and  every  lawful  act  necessary  in  order  that 
sufficient water may be available for any present or future beneficial use or uses 
of  the  lands  or  inhabitants  within  the  district,  including,  but  not  limited  to, 
irrigation,  domestic,  fire  protection,  municipal,  commercial,  industrial, 
recreational, and all other beneficial uses and purposes.ʺ   (District Law, Section 
118‐325).   While MPWMD  retains  its  statutory  powers  in  the  Seaside 
Groundwater Basin, MPWMD  is actively  participating  in Watermaster‐directed 
efforts  to address water  supply  issues  in  the Basin.  Historically, MPWMD and 
MCWRA have undertaken water monitoring and management activities within 
the Seaside Groundwater Basin pursuant  to a Memorandum of Understanding 
between the two agencies.      
  
Figure  7  includes  a  map  depicting MCWRAʹs  Zone  2C  and  the  overlapping 
territories  of MCWRA and MPWMD  in  the  Seaside Groundwater  Basin.   The 
lands within Zone 2C are subject to certain restrictions, including but not limited 
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to  restrictions  on water  exportation, which may limit  the  nature  and  scope  of 
supplemental water supply projects or recommended groundwater management 
actions.   
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Figure 7: Administrative Jurisdictions in the Seaside Groundwater Basin 
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2.3 GROUNDWATER LEVELS 


2.3.1 GROUNDWATER LEVEL MAPS 


Basinwide contours of groundwater  levels were prepared by Yates et al.  (2005) 
using data  from 2002.   These contours were updated with data collected on or 
around October  2006  by HydroMetrics  LLC  (2007).    The  contours were  again 
updated for the 2007 Seawater Intrusion Analysis Report (HydroMetrics LLC, 2008) 
using  fall  2007  data.    Consistent  with  previous  studies,  water  levels  were 
grouped by well depth and contoured by hand.   
 
Groundwater  levels  from  the Seaside Groundwater Basin shallow aquifer were 
combined  with  groundwater  levels  from  the  lower  Pressure  180‐foot  and 
Pressure  400‐foot  aquifers  in  the  former  Fort  Ord  and  Salinas  Valley.  
Groundwater  levels  from  the  Seaside  Groundwater  Basin  deep  aquifer  were 
grouped with the groundwater levels from the new sentinel wells and the deep 
aquifer zone in the Marina area.   Figure 5 and Figure 6 show the resulting water‐
level contour maps for fall 2007.   For reference, Figure 8 and Figure 9 show the 
corresponding contour maps for fall 2002 water levels.  
  
The  groundwater  level maps  show  that water  levels  in  the  deep  aquifer  are 
generally below water levels in the shallow aquifer.  This is because the shallow 
aquifer  is unconfined, meaning  it receives recharge  from rainfall, and pumping 
results  in  relatively  less drawdown.   The deeper  aquifer  is  confined, meaning 
little water  leaks  into  it  from  above,  and pumping  results  in  relatively greater 
drawdown.    The  recharge  mechanism  for  the  deeper  aquifer  is  poorly 
understood at this time.   
 
In general,  the contour maps show  that  the  fall 2007 groundwater contours  for 
the  shallow  and deep  aquifers have  retained  the general  shape  as  in previous 
years.   The  contour  shape  reflects  the movement of groundwater, which  flows 
from high to low elevations at right angles to the contours.     
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Figur o the 
400-Foot Aquifer in Salinas Valley) – Fall 2002 
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Figure 9: Groundwater Elevation Contours in the Deep Aquifer (Correlated to the 
Deeper Aquifer in the Salinas Valley) – Fall 2002 
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2.3.2 NORTHERN SUBBASIN HYDROGRAPHS 


2.3.2.1 NORTHERN COASTAL SUBAREA ‐ SHALLOW AQUIFER 


Shallow aquifer groundwater level trends in the Northern Coastal subarea can be 
seen  on  the  red  and  orange  lines  in  the  hydrographs  depicted  on  Figure  10.  
Groundwater levels in the shallow aquifer nearest the coast showed a slight rise 
over this period, while levels farther inland showed a slight lowering. 
 
2.3.2.2 NORTHERN COASTAL SUBAREA ‐ DEEP AQUIFER 


Deep aquifer groundwater  level  trends  in  the Northern Coastal Subarea can be 
seen on the blue lines in the hydrographs depicted on Figure 10.   Groundwater 
levels  in  the deep aquifer continued  their ongoing decline, with an average net 
decline of 5 feet between 2002 and 2007.   
 
Figure  11  shows  groundwater  levels  in  all  four  of  the Watermaster’s  Sentinel 
Wells  having  similar  seasonal water  level  trends.   Groundwater  in  each well 
recovered  from  approximately  ‐22  feet  mean  sea  level  (msl)  in  November‐
December 2007 to approximately ‐16 feet msl in late March 2008.  Superimposed 
on the seasonal trend are daily fluctuations driven by ocean tides and variations 
in response to groundwater pumping at major production wells.  The response to 
ocean tides observed in these hydrographs is a response to pressure loading from 
tidal changes, and does not imply a direct hydraulic flow path between the ocean 
and these sentinel wells. 
 
The  larger  variations  seen  in  the  sentinel  well  hydrographs  correlate  to 
production at CAW’s Paralta and Ord Grove wells (locations shown on Figure 1).  
The magnitude of  the water‐level  response at  the sentinel wells decreases with 
increasing distance from the CAW wells, further confirming that the water levels 
are  responding  to  CAW  pumping.    This  is  particularly  evident  during  the 
February 2008 pumping event where the decline in groundwater level decreases 
northwards  away  from  the CAW wells.    In  general,  the water‐level  responses 
were  nearly  simultaneous  among  the  four wells,  suggesting  that  the  pressure 
drop  propagated  rapidly  from  the  pumping wells.    Review  of  pumping  data 
from Marina Coast Water District’s  (MCWD) Wells 10 and 11 showed a  lack of 
correlation with groundwater levels in the sentinel wells, thereby supporting the 
finding  that  the  sentinel  wells  are  influenced  by  wells  in  the  Seaside 
Groundwater Basin.     
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Figure 10: Northern Subbasin Hydrographs 
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Figure 11: Deep Sentinel Well Hydrographs and Nearby Pumping 
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2.3.2.3 NORTHERN INLAND SUBAREA 


As shown in Figure 10, groundwater levels in monitoring well Fort Ord 3 (Wolf 
Hill) near the most inland corner of the northern subbasin continues to decline at 
a  rate of  approximately  0.5  ‐  1  feet per year.   Groundwater  level data  for  this 
subarea is extremely limited due to a lack of wells. 
 
2.3.3 SOUTHERN SUBBASIN HYDROGRAPHS 


2.3.3.1 SOUTHERN COASTAL SUBAREA 


Hydrographs for selected wells in both shallow and deep aquifer in the Southern 
Coastal  subarea  are  shown  in  Figure  12.   Groundwater  levels  in  the  Southern 
Coastal  subarea  have  been  stable  in  recent  years,  with  essentially  flat 
hydrographs. 
 
2.3.3.2 LAGUNA SECA SUBAREA 


Hydrographs for selected wells in the Laguna Seca subarea are shown in Figure 
12. Groundwater levels in both the shallow and deep aquifers in this subarea are 
declining rapidly, at rates averaging as high as 4 feet per year (Figure 12). 
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Figure 12: Southern Subbasin Hydrographs 
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2.3.4 GROUNDWATER LEVEL CONCLUSIONS 


A number of observations and conclusions relevant to the storage analysis can be 
drawn from these water‐level data:  
  


• Although  the  sentinel  wells  are  not  screened  completely  in  the  Santa 
Margarita Sandstone, groundwater  levels  in  these wells generally  reflect 
conditions in the deep aquifer.  
 


• The deep  aquifer  is highly  confined.   High  confinement means  there  is 
very little leakage into the aquifer from above.  It is apparent that vertical 
leakage within the aquifer system is low near the coast, which retards the 
downward movement of seawater.  Supporting this statement are: 
 
− Drawdown  of  groundwater  levels  in  the  sentinel  wells  correlates 


closely with pumping cycles in the Ord Grove and Paralta production 
wells, despite being relatively distant from these wells.  For responses 
to  pumping  at  such  a  distance  to  be  seen  in  the  sentinel  wells, 
confined  conditions  that  are  sensitive  to  such  changes  must  be 
occurring. 


 
− The  prominent  tidal  fluctuations  observed  in  sentinel  well 


groundwater levels is a common occurrence in confined aquifers. 
 


• Including groundwater levels from the sentinel wells in the groundwater 
contours  reveals  a  relatively  flat  groundwater  surface  extending  north 
along the coast, at an elevation of about 20 feet below sea level.   There is 
still a flow divide between the Seaside Groundwater Basin and the Salinas 
Valley, but the flow divide is below sea level.   
 


• The  presence  of  groundwater  levels  well  below  sea  level  along  the 
coastline  implies  that  seawater  will  likely  eventually  intrude  into  that 
area.    Although  intrusion  may  take  many  years  or  decades  to  occur, 
groundwater  levels  need  to  be  increased  to  above  sea  level  to  ensure 
protection of the aquifers. 
 


• The  continued  steady  long‐term decline  of  groundwater  levels  over  the 
last  20  years  at Well  FO‐3/MPWMD‐3  indicates  that  coastal  pumping 
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influences  groundwater  levels  in  the Northern  Inland  Subarea,  (Figure 
10). 


l Subarea.   In those  locations, 
water levels remained stable or increased slightly.  The overall water‐level 


dwater  Basin  confirm  that  the 
current  basinwide Operating  Yield  exceeds  the  basinwide Natural  Safe 


 


l
 cone of depression, or could potentially begin flowing northeast 


in  the direction of  the El Toro Creek drainage, depending on  the  rate of 
 adjacent El Toro area. 


in  the 
easide Groundwater Basin,  it  includes a broad discussion of  storage  concepts 
and  creates  a  conceptual  framework  for  implementing  the  provisions  of  the 
Amended Decision  that deal with  storage.   The  concepts are applied  to obtain 
quantitative  estimates  of  groundwater storage  under  current  and  historical 
conditions.    Estimates  of  storage  changes  between  2002  and  2007  are  used  to 
refine the groundwater budget and review the Natural Safe Yield of the Seaside 
Groundwater Basin. 
 
2.4.1 STORAGE CONCEPTS 


Three key storage terms used in this section are Total Stored Groundwater, Usable 
Stored Groundwater, and Total Usable Storage Space.   
 


• Total  Stored Groundwater  in  a  basin  is  the  total  volume  of  groundwater 
ble geologic materials that 


form the bottom of the basin.   
 


 
• Water levels declined from fall 2002 to fall 2007 in all parts of the Seaside 


Groundwater Basin except the in Southern Coastal Subarea and in shallow 
wells near the coast  in the Northern Coasta


declines  in  the  rest  of  the  Seaside Groun


Yield. 


• The  continued  lowering  of water  levels  in  the  Laguna  Seca  Subarea  is 
creating a new flow divide in the vicinity of York Road Well.  East of the 
new  divide,  groundwater  wil   either  be  captured  internally  by  the 
growing


decline in water levels in the
 


2.4 GROUNDWATER STORAGE 


As  this  report  is  the  first  attempt  to  determine  groundwater  storage 
S  


 


below the water table and above the impermea
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• Usable  Stored  Groundwater  is  a  subset  of  total  stored  groundwater  and 
reflects  limitations  imposed  by  well  depths,  well  locations,  seawater 
intrusion threats, aquifer layering, etc.  Some of these limitations are fixed 
characteristics of  the natural  system  that are difficult  to  change.   Others 
are man‐made  characteristics  such  as well  locations  and  land  use  that 
could be changed to optimize the amount of usable storage space.   


 
• Total Usable Storage Space refers to the usable portion of the aquifer above 


the  water  table  that  is  currently  unsaturated  and  could  be  used  for 
artificial  recharge  and  storage.  It  can  be  thought  of  as  the  volume  of 
storage  that  is  currently  unused,  and  therefore  available  for  storage  of 
replenishment water.    It  is  defined  in  the  Amended  Decision  (Section 
III.A.41) as: 


 
“Total  Useable  Storage  Space  means  the  maximum  amount  of  space 
available in the Seaside Groundwater Basin that can prudently be used for 
Storage  as  shall  be  determined  and  modified  by  Watermaster…  less 
Storage  space which may  be  reserved  by  the Watermaster  for  its use  in 
recharging the Basin.”.   


 
In practice, most of the Total Useable Storage Space and most of the Usable Stored 
Groundwater  is  in  the  shallowest  portion  of  most  basins  because  unconfined 
aquifers  have  more  storage  capacity.   Water  deep  within  a  basin  cannot  be 
withdrawn without  risking  seawater  intrusion,  lowering groundwater  levels at 
nearby wells, subsidence, or other undesirable outcomes.  The simplest approach 
is to consider all groundwater and all storage space below sea level as unusable 
regardless of distance  from  the coast.   A more  realistic approach  considers  the 
difference  in density between seawater and  freshwater. For simplicity we have 
adopted  the Ghyben‐Herzberg assumption  that  the water  table must be above 
sea level by a height equal to one‐fortieth of the depth to which intrusion is to be 
prevented.    In  the  Seaside Groundwater  Basin,  some  active  production wells 
extend  to  a depth  of  nearly  500  feet  below mean  sea  level.    In  order  to  repel 
seawater down to that depth, a groundwater elevation about 13 feet above mean 
sea level would need to be maintained in the well.   
 
The ability to use storage space is further limited by the locations of wells.  The 
distribution  of wells  in  the  Seaside  Groundwater  Basin  is  extremely  uneven.  
Moving production wells  inland would smooth out and redistribute the coastal 
area  cone  of depression,  resulting  in  less  associated  risk  of  seawater  intrusion 
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and  allow more  efficient  access  to Usable  Stored  Groundwater  in  the Northern 
Inland subarea.   
 
2.4.2 QUANTITATIVE ESTIMATES OF GROUNDWATER STORAGE  


2.4.2.1 TOTAL STORED GROUNDWATER 


The  Total  Stored  Groundwater  in  the  Seaside  Groundwater  Basin  has  been 
estimated in several previous technical studies and by MPWMD as part of their 
basin  monitoring  program.    These  estimates  relied  on  various  different 
assumptions,  and  areas,  so  the  values may  not  be  strictly  comparable  to  each 
other.   However,  the method employed by all storage estimates  is similar:  it  is 
calculated as  the product of a geographic area, a vertical distance between  two 
water‐level surfaces, and a storage coefficient. 
 
Table  1  summarizes  previous  estimates  of  Total  Stored  Groundwater.    Those 
estimates that included the whole Seaside Groundwater Basin resulted in a range 
of groundwater  in  storage of between 439,000 and 730,200 acre‐feet.   The  table 
also  provides  some  of  the  key  assumptions  and  parameter  values  used  to 
develop the estimates.  Of the different assumptions used, the greatest source of 
discrepancy  among  the  estimates  on  Table  1  stems  from  the  use  of  different 
geographic areas for the analysis.   
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Table 1: Previous Estimates of Seaside Groundwater Basin Groundwater in Storage 
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2.4.2.2 BLE STORED GROUNDWATER 


uifer will  yield when  all  the water  is  allowed  to drain  out  of  it 
nder  the  forces of gravity.   Storativity  is a measure of  the volume of water a 


d deep aquifers  in  the 
northern subbasin, reflecting the different  locations of the flow divides  in those 
aquifers that  roundwater Basin ( 
Figure 5 and Figure 6 The southern boundary is the same for both aquifers.   


d Groundwater for the shallow aquifer.  


re  used  to  calculate  components  of  storage,  as 
follows: 


l  surface  reflects  the  head 
needed  in  onshore  aquifers  to  compensate  for  the  greater  density  of 


o  create  a  smooth  envelope  extending 
downward  from  sea  level  at  the  coastline,  passing  below  all  of  the 
production wells,  and  rising  symmetrically back  to  sea  level  east of  the 


 USA


Current  estimates  of Usable  Stored Groundwater were developed  for  this  report 
using  an  approach  similar  to  those  used  in  previous  investigations.    As 
mentioned  previously,  storage was  calculated  as  the  product  of  a  geographic 
area,  a  vertical  distance  between  two  water‐level  surfaces,  and  a  storage 
coefficient.    Two  types  of  storage  coefficients  were  used:  specific  yields  and 
storativities.    Specific  yield  (or  drainable  porosity)  is  the  volume  of water  an 
unconfined  aq
u
confined aquifer releases per unit surface area of the aquifer per unit change  in 
head.   Both specific yields and storativities are measured as percentages of  the 
total aquifer volume.  Storativities are orders of magnitude smaller than specific 
yields.  
 
Different geographic areas were used  for  the  shallow an


define the northeast boundary of the Seaside G
  ).  


 
A  specific yield  of  0.0805  and  a  storativity  of  0.0005 were used  in  the  storage 
calculations.  The specific yield value was obtained by calibrating a groundwater 
model to  long‐term water‐level changes (Yates et al., 2002) and  is similar to the 
value obtained by CH2M HILL (2004) using a different method.  The storativity 
value was  used  to  calculate Useable  Stored Groundwater  for  the  confined  deep 
aquifer;  and  a  storativity‐plus‐specific‐yield  storage  coefficient  was  used  to 
calculate Useable Store
 
Several  elevation  surfaces  we


 
• Ghyben‐Herzberg  level.    This  water‐leve


seawater.   A map was prepared showing  the elevations of  the bottom of 
the  screened  intervals  in  all  production  wells  near  the  coast.    These 
elevations  were  contoured  t
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coastal wells.  This envelope defined the depth to which seawater needs to 
be  repelled  to prevent  impacts  to  these wells.   These elevation  contours 
were  converted  to  a minimum Ghyben‐Herzberg water‐level  surface by 
dividing  the  elevations  by  40.    The  result  is  shown  in  Figure  13.    The 
Paralta Well is the deepest well (477 feet below mean sea level) and is the 
reason  for  the  observed mound  in  elevations  on  Figure  13.   Although 


 this map are only protective of these production wells, and 
do  not  protect  against  seawater  intrusion  throughout  the  Seaside 


initial 
 
 


ould 
awater  intrusion.   Using  the protective elevations 


for all aquifers will result in a surface that would be generally higher near 


oundwater was calculated by 
ubtracting two surfaces (i.e., predevelopment and Ghyben‐Herzberg  level; and 


there  are  few  coastal  production  wells  near  the  northern  edge  of  the 
Seaside  Groundwater  Basin,  a  minimum  elevation  of  +2  feet  msl  was 
included  in  that  area  to  provide  a  small  amount  of  protection  against 
density‐driven inflow around the edge of the main pumping center.  Note 
that because  this map was based on  the depths of production wells,  the 
elevations on


Groundwater Basin.   The purpose of  the map was  to produce an 
water  surface  that  could  be  used  only  to  estimate  Useable  Stored
Groundwater.    In order  to protect  the  entire Seaside Groundwater Basin,
this map must be extended to reflect the depths of all aquifers that sh
be protected against  se


the coast than the one depicted on Figure 13. 
 


Pre‐development water table.  This water surface is intended to represent 
the  highest water  levels  that would  occur  under  conditions  of  natural 
recharge and no groundwater pumping.   This  surface was estimated by 
constructing  a  simple  groundwater  model.    Contours  of  the  resulting 
simulated groundwater surface are shown in Figure 14.  
 


• Fall 2007 groundwater elevations.  These are contours of the groundwater 
elevations described  in Section 2.2  ‐ Groundwater Levels.   The  fall 2007 
contours approximate current conditions. 


 
A  graphical  representation  of  the  relationship  between  the  various  surfaces  is 
shown in Figure 15 .  The amount of Total Stored Gr
s
fall  2007  and  Ghyben‐Herzberg  level)  and  multiplying  the  resulting  gross 
volumes  by  the  storage  coefficient.    Table  2  lists  the  amount  of Usable  Stored 
Groundwater  under  pre‐development  and  fall  2007  conditions,  subtotaled  by 
aquifer and grouped subareas.   
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Figure 13: Ghyben-Herzberg Protective Groundwater Levels Based on Well Depths
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Figure 14: Estimated Pre-Development Groundwater Levels 
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Fi f T oragegure 15: Definition o otal Usable St


 


 Space 
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Table


Groundw
Surfac


 2: Useable Stored Groundwater under Predevelopment and Fall 2007 Conditions 
Based on the Ghyben‐Herzberg Level (GHL) 


ater 
e 


Coastal and Northern 
Inland Subareas 


Laguna Seca Subarea  Total 


Storage 
above 
GHL 


Deficit 
below 
GHL 


Storage 
above 
GHL 


Deficit 
below 
GHL 


Storage 
above 
GHL 


Def
belo
GH


icit 
w 
L 


(acre‐feet) 
Shallow Aquifer          
   Predevelo  pment   60,919  0  64,526  0  125,445  0
   Fall 2007  02 27,332  2,102  44,409  0  71,741  2,1
Deep Aquifer          
   Predevelo  pment   549  0  401  0  950  0
   Fall 2007   198  65  260  0  458  65
Total          
   Predevelo  pment   61,468  0  64,926  0  126,394  0
   Fall 2007  67 27,530  2,167  44,669  0  72,199  2,1


 
 
Two si
 


• Over 99% of Usable Stored Groundwater is in the shallow aquifer because the 
 


•  


imilar to Usable Stored Groundwater calculated above, the Total Usable Storage Space 
 
 
‐
e 
t 
e 


gnificant conclusions can be drawn from these data: 


specific  yield  value  is  160  times  larger  than  the  confined  storativity
estimated for the deep aquifer.  


The amount of Usable Stored Groundwater  in  fall 2007  is slightly more  than
half of the pre‐development amount.  


 


2.4.2.3 TOTAL USABLE STORAGE SPACE 


S
was calculated as the product of a geographic area, a vertical distance between two
water‐level  surfaces, and a  storage  coefficient.   The  lower  surface  for  calculating
the Total Usable Storage Space  is  the current groundwater  level above  the Ghyben
Herzberg  protective  level.    The  upper  surface  for  calculating  the  Total  Usabl
Storage  Space  is  the  estimated  pre‐development  surface.    It  is  possible  to  injec
groundwater  above  this  pre‐development  surface,  but  a  more  accurat
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groundwater model would be required to estimate how much of the injected water 
could be recovered.  Figure 15 shows the Total Usable Storage Space in blue diagonal 
lines.   Unusable storage space, below the protective water levels, is shown with a 
red hatch and is referred to as deficit. 
 
Based on the concepts presented above and illustrated in Figure 15, the Total Usable 
Storage Space can be estimated from data in Table 2.  The Total Usable Storage Space 
is arrived at by calculating the difference between the total groundwater in storage 
under pre‐development conditions with the Total Stored Groundwater in 2007.  The 
resultant volumes are presented in Table 3.  


 


Table 3: Total Usable Storage Space Using Ghyben-Herzberg Surface (acre-feet) 


  Pre‐development  Fall 2007 Difference
Coastal and Northern 
Inland Subareas 


Storage  61,470  27,530  33,940 
Deficit  0  2,170  ‐2,170 


Laguna Seca Subarea 
Storage  64,930  44,670  20,260 
Deficit  0  0  0 


Total Basin 
Storage  126,400  72,200  54,200 
Deficit  0  2,170  ‐2,170 


Values obtained from Table 2 are rounded to the nearest 10 
 
Combining the storage and deficit numbers in Table 3 results in the following: 
 
Total Usable Storage Space in the 
Coastal and Northern Inland Subareas ............................................... 31,770 acre‐feet 
Total Usable Storage Space in the Laguna Seca Subarea ...................... 20,260 acre‐feet 
Total Usable Storage Space  
in the entire Seaside Groundwater Basin ............................................ 52,030 acre‐feet 


February 5, 2009  2‐34   
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For  the  purpose  of  allocating  Total Usable  Storage  Space,  the Watermaster  has 
combined the Total Usable Storage Space of the Northern Inland Subarea with the 
Total Usable Storage Space of the Coastal Subareas, and allocated all of this space 
to  the Coastal Subarea producers.   This approach mirrors  the way safe yield  is 
allocated  in the Amended Decision, which  implicitly combines the Natural Safe 
Yield of the Northern Inland Subarea with the Natural Safe Yield estimate of the 
Northern and Southern Coastal Subareas. 
 
Each producer’s storage allocation is based on the amount of Total Usable Storage 
Space available in the Seaside Groundwater Basin.  An initial estimate of storage 
allocation is provided in Table 4.  Groundwater production is currently allocated 
in  accordance with  Sections  III.B.2  and  III.B.3 of  the Amended Decision.   This 
means that the producers listed in Table 2 of the Amended Decision have elected 
to participate in an Alternative Production Allocation at this time, and therefore 
do not currently have storage rights  in  the Basin as per  the Amended Decision 
(Section  III.B.3.b).   Those producers are removed  from  the current allocation of 
storage space, and the remaining producers’ allocation percentages are increased 
from the Standard Production Allocations (Table 1 of the Amended Decision) on 
a pro‐rata basis to equal 100%.   Alternative Producers may, however, subject to 
the  provisions  of  the Amended Decision,  convert  to  Standard  Producers  and 
thereby  acquire  storage  rights.   This  is  illustrated  in  the  right‐hand  column of 
Table 4. 
 
Total  Usable  Storage  Space  is  a  dynamic  volume  that  changes  with  changing 
groundwater  levels  in  the  Seaside  Groundwater  Basin.    The Watermaster  is 
required under  the Amended Decision  to  recalculate Total Usable Storage Space 
and  adjust  the  allocation  as  needed.    In  particular,  the  estimates  should  be 
revised as improved tools for estimating storage space become available. 
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Table 4: Initial Allocation of Usable Storage Space 


Producer 
Current Allocation 


(Using Table 1 of Amended Decision) 


Allocation if all Alternative 
Production Allocations are Converted 
to Standard Production Allocations 
(Using Table 1 of Amended Decision) 


Allocation 
Percentage 


Useable Storage 
Allocation 
(acre‐feet) 


Allocation 
Percentage 


Useable Storage 
Allocation 
(acre‐feet) 


Coastal and Northern Inland Subareas 
California American Water  90.60%  28,784  77.55%  24,638 
City of Seaside (Municipal)  7.43%  2,361  6.36%  2,021 
City of Seaside (Golf Courses)*  0%  0  10.47%  3,326 
City of Sand City*  0%  0  0.17%  54 
Granite Rock Company  0.70%  222  0.60%  191 
SNG*  0%  0  2.89%  918 
DBO Development No. 27  1.27%  403  1.09%  346 
Calabrese*  0%  0  0.27%  86 
Mission Memorial Park*  0%  0  0.60%  191 


TOTAL  100% 31,770 100%  31,770
Laguna Seca Subarea 
California American Water  100.00%  20,260  45.13%  9,143 
Pasadera Country Club*  0%  0  22.65%  4,589 
Bishop*  0%  0  28.88%  5,851 
York School*  0%  0  2.89%  586 
Laguna Seca County Park*  0%  0  0.45%  91 


TOTAL  100% 20,260 100%  20,260
* Designates producer that is currently an Alternative Producer and therefore has rent 
storage allocation. 
 
2.4.3 RECENT CHANGES IN STORAGE 


The change in Total Stored Groundwater from fall 2002 to fall 2007 was estimated 
in  order  to  compare  it  with  the  groundwater  budget  presented  in  the  next 
subsection.    For  the  northern  subbasin,  storage  change  was  estimated  by 
subtracting the 2002 water‐level surface (Yates et al., 2005) from the 2007 water‐
level  surface  for  the  shallow  and  deep  aquifers  and multiplying  the  resulting 
volumes by  their  respective storage coefficients.   This procedure  resulted  in an 
estimated net decrease in storage over the 5‐year period of 3,650 acre‐feet for the 
Northern Inland Subarea, or an average annual Total Stored Groundwater change 
of ‐730 acre‐feet per year.  The Northern Coastal Subarea portion of this subbasin 
had a decline  in storage of  ‐850 acre‐feet over  the 5‐year period, or an average 
annual Total Stored Groundwater change of ‐170 acre‐feet per year.   


 no cur
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Th
multiplying the avera  Ord 4‐shallow 
wells  (+1.75  ft),  the  land surface area (1,052 acres) and storage  factor  (0.0805)  to 
obtain  a  net  stor   200 ‐feet,  or  an  e 


age  c ‐feet  ar.    use  rise 
unknown. 
 
The  method  used  to  estimate  the  change  in red  Groundwater  in  the 


 proved to be nsuitable for the Laguna Seca Subarea because
gree al  spatia ariabili   le ls at  clu f wells,


ncertainty  rapola contou the  edges  of  th n.    A
ve  method  was  develo ed  that  takes  advantage  of  the  results  of  a


ndw modeling  of t aguna Seca Subarea tes et al.,
The simula annual changes  in T Stored Groundwater between 1995


 comp  with annual changes in measured wate  at  five
 16`). esultin ear regression equation was us


et Total Stored Groundwater change between fall 2002 and fall 2007 in the Laguna 
eca Subarea.  The average water‐level change in the Laguna Seca wells between 


timated  Total  Stored 
roundwater  change  of  ‐2,190  acre‐feet,  or  an  average  annual  Total  Stored 


 fall 2002 and fall 2007, the annual change 
in Total Stored Groundwater for each of the subareas was: 


........................ ‐870 acre‐feet per year 
Laguna Seca Subarea .................................................................. ‐440 acre‐feet per year


e  storage  change  in  the  Southern  Coastal  subarea  was  calculated  by 
ge water‐level change at the Kmart and Fort


age  increase  during
of  +3


2‐2007  of  148  acre averag
annual  stor hange  0  acre per  ye The  ca of  this  is 


  Total  Sto
Northern Subbasin  u  
of a  large de  of  loc l v ty  in water ve sters o  
and  u in  ext ting  rs  to  e  basi n 
alternati p  
previous grou ater   study he L  (Ya  
2002).    ted  otal   
and 2001 were


Figure
ared   r  levels  


wells (   The r g lin ed to estimate 
n
S
2002  and  2007  was  ‐13.42  feet,  corresponding  to  an  es
G
Groundwater change of ‐440 acre‐feet per year.  
 
To summarize, for the period between


 
Coastal and Northern Inland Subareas ...........


 
Entire  easide Groundwater Basin ........................................ ‐1,310 acre‐feet per year 


 only and is based on best 


  t    
approximately 1,000 acre‐feet per year needed to prevent seawater intrusion.   


S
 
Note that the estimate presented above is preliminary
available data, which is limited in some areas.   
 
The decline in Total Stored Groundwater of 1,310 acre‐feet per year since 2002 does 
not represent the amount of over‐production in the Seaside Groundwater Basin.  
Over‐production  has  been  estimated  as  2,600  acre‐feet  per  year.    The 
overproduction  accounts  for  all  basin  recharge  and  discharge,  and  is 
approximately equal  o  the  1,310  acre‐feet  per  year  of storage loss  plus  the 
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 Measured Water Levels and Simulated Change in 


Storage  efficiency  refers  to  the  percentage  of Usable  Stored Groundwater  in  the 
Seaside Groundwater Basin that can be recovered at a later date; often a number 
of years after  the water was stored.   The Amended Decision notes  that storage 
may  result  from  recharge  of  non‐native  water,  a  producer’s  carryover  (i.e., 
allocated production that is not extracted during a particular water year), and in‐
lieu storage  from non‐native water purchased by  the Watermaster and used  to 
reduce over‐production.  Inefficiency arises when stored groundwater flows out 
of  the  Basin  to  adjacent  basins,  creeks  or  the  ocean,  or when  groundwater  is 
consumed by vegetation.     


Figure 16: Relationship between
Storage in the Laguna Seca Subarea 


 
2.4.4 STORAGE EFFICIENCY 


 MW-2
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Presently,  the only outflows are along  the ocean boundary and are considered, 
based  on  our  current  hydrogeologic  understanding,  to  be  relatively  small.  
Outflow from the Southern Coastal Subarea is through alluvial deposits that are 
relatively  thin at  the  coastline.   Outflow  from  the Northern Coastal Subarea  is 
only from a narrow coastal strip of the shallow aquifer  
 
The storage efficiency of Usable Stored Groundwater  in  the Seaside Groundwater 


sed on storage location and method.   


revised 
ater budget  is shown  in Table 5.   Several minor budget entries had originally 
een developed as average annual values, and those values were retained in the 
pdated budget.  This includes percolation from streams, recharge from rainfall 
nd irrigation, recharge from pipe leaks and recharge from septic systems.   The 
verage climatic conditions between 2003 and 2007 were close  to  the  long‐term 
verage annual values.  


Differences  between  Table  5’s water  budget  and  the water  budget  originally 
developed by Yates, et al. (2005) are: 


• Amounts pumped and injected, 
• Flow from inland subareas to coastal subareas,  


Basin  depends  on  location, method  of  storage,  groundwater  levels  and  flow 
direction,  nearby  pumping,  and  the  amount  of  time  before  extraction  of  the 
stored water.   For example, water  injected  into  the northern subbasin  inland of 
Highway 1 under current hydraulic conditions could be stored and extracted in 
the  short‐term  with  a  high  percentage  of  efficiency.    However,  if  hydraulic 
conditions  change  (i.e., pumping  in  Seaside  is  reduced),  the  stored water may 
flow  towards  the  Salinas Valley  thereby  reducing  storage  efficiency.   Another 
example  of  storage  efficiency  is  when  recharge  is  carried  out  by  surface 
percolation.   Some of  the recharged water may remain unavailable  to wells  for 
several years as it lingers in transit through the unsaturated zone, and some may 
leave  the Basin as outflow  through  the shallow Aromas Sands.   A  reliable  tool 
such  as  a  groundwater  flow model  is  necessary  to  estimate  storage  efficiency 
numbers, and to develop storage efficiencies for  individual supplemental water 
projects ba
 


2.5 GROUNDWATER BUDGET 


A  groundwater  budget  is  an  accounting  of  all  the  inflows  and  outflows  to  a 
groundwater basin.   The groundwater budget developed by Yates et al.,  (2005) 
was updated to reflect conditions observed between 2003 and 2007.  The 
w
b
u
a
a
a
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• Inflows fro barea, and 
• Outflows from the coastal subareas to beneath the oce


 
Table 5: Estimated Average A r Budget W


 


North
Coas
Subarea 


ern 
nd 


Subarea 


S


Subarea 


Laguna 
Seca 


Subarea  Total 


m beneath the ocean to the Northern Coastal Su
an. 


ater Years 2003 through nnual Groundwate
2007, units in acre-feet per year


   Recharge Source 


ern  North
tal  Inla


outhern 
Coastal 


Inflows          
   Percolation from streams  0  0  0 0  0 


   Rainfall and irrigation deep percolation    
       Runoff from impervious areas  190  10  1 40  0 40  38
       Irrigated areas  470  20  1 130  0 50  77
       Nonirrigated areas  250  1,050  1 530  30 00  1,9


   Pipe leaks    
       Water pipes  160  10  1 80  0 20  37
       Sewer pipes  50  0  10   40  100


   Septic systems  0  0  0  20  20 


   Injection wells  230  0  0   0  230


   Groundwater inflow    
       From onshore subareas  2,850  0  4 180  80 50  3,4
       From offshore area  100  0  0   0  100
   Tot 0 al inflows  4,300  1,090  1,000  990  7,38


Outflo      ws 
   Wells  4,250  0  160  1,000  5,410 


   Groundwater outflow    
       To onshore subareas  0  2,060  790  450  3,300 
       T 00 o offshore area  70  0  30  0  1


   Tot 10 al outflows  4,320  2,060  980  1,450  8,8
          
Storage Change          
   Bas 430 ed on Inflows‐Outflows  ‐20  ‐970  20  ‐460  ‐1,
   Bas 310 ed on Water‐Level Change*  ‐170  ‐730  30  ‐440  ‐1,


* Storage change based on measured groundwater levels is included in this table as a common‐
sense  check on  the  inflow‐outflows  approach.   The  results  from  the  two  approaches  compare 
thereby providing greater confidence in the values. 


See Yates, et al., (2005) for descriptions of each water budget component. 
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2.5.1 GROUNDWATER RECHARGE 


ary recharge components  include  irrigation return  flows,  leaks  from 
ater pipes and sewer pipes, and septic system flows.  These secondary recharge 


of  4  feet per day  for  the  shallow 
quifer, and 8  feet per day  for  the deep aquifer were used  in  the  calculations, 


calibrated  Laguna  Seca 
roundwater  flow  model  (Yates  et  al.,  2002).    The  use  of  lower  hydraulic 


n  the Northern  Coastal  Subarea,  the Darcy  calculations  estimated  an  annual 


ately 70 acre‐feet per year.  The 
flow from beneath the ocean occurs in the deep aquifer, and the outflow to the 


 


Based on climate data, groundwater recharge estimates were developed  for  the 
period  between  2003  and  2007.    The  recharge  estimates  include  both  primary 
recharge  and  secondary  recharge  components.    The  primary  recharge 
components include percolation from rainfall and infiltration below stream beds.  
The second
w
components  were  based  on  estimates  included  in  Yates  et  al.  (2005).  
Groundwater recharge from all of these components averaged 3,570 acre‐feet per 
year. 
 
Groundwater  injection  data were  obtained  from MPWMD,  and  represent  the 
annual averages  for water years 2003‐2007.   The average groundwater  injection 
was 230 acre‐feet per year. 
 
2.5.2 BOUNDARY FLOWS 


Flows across the ocean boundary for the coastal subareas were calculated using 
Darcy’s Law.   Gradients perpendicular to the coastline are relatively flat, so the 
boundary  flows were small  for any reasonable estimate of horizontal hydraulic 
conductivity.   Hydraulic  conductivity values 
a
reflecting values that best matched observed changes in storage, and the shallow/ 
deep  aquifer  hydraulic  conductivity  ratio  from  the 
g
conductivity  values  decreased  the  estimated  ocean  boundary  flows  relative  to 
values presented by Yates et al. in 2005. 
 
I
inflow  from beneath  the ocean of approximately 100 acre‐feet per year, and an 
annual outflow to beneath the ocean of approxim
in
ocean  occurs  in  the  shallow  aquifer.    The  net  ocean  boundary  flow  in  the 
Northern Coastal Subarea is 30 acre‐feet per year flowing onshore from beneath 
the ocean. 
 
Water  levels  in  the  Southern Coastal  Subarea  and western  half  of  the Laguna 
Seca Subarea  remained nearly unchanged  from 2002  to  2007.    Inflow  from  the
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Laguna Seca Subarea to the Southern Coastal Subarea was assumed to equal the 
simulated outflow from the calibrated groundwater model, i.e., 450 acre‐feet per 
year.    Of  the  820  acre‐feet  per  year  that  flows  out  of  the  Southern  Coastal 
Subarea,  30  acre‐feet per year  (calculated using Darcy’s Law)  flows out  to  the 
ocean  and  the  remainder  is  assumed  to  flow  northwards  across  the  subbasin 
boundary into the pumping trough in the Northern Coastal Subarea. 
 
2.5.3 GROUNDWATER PUMPING AND OPERATING YIELD 


Groundwater  pumping  data  between  2003  and  2008  were  compiled  by  the 
Watermaster and MPWMD.  Between Water Year 2003 and Water Year 2008, an 
average of 5,400 acre‐feet per year were extracted from the Seaside Groundwater 
Basin.  The annual pumping volumes for 2006 through 2008 are shown on Figure 
17.      This  figure  also  compares  the  recent  annual  pumping  with  the  court 
mandated Operating Yield, and the estimated Natural Safe Yield values included 
in the Amended Decision  
 
The  current  court mandated  Operating  Yield  is  5,600  acre‐feet  per  year.  The 
Amended Decision calls for the Operating Yield to be reduced to 5,180 acre‐feet 
per year on January 1 2009, to 5,040 acre‐feet per year on October 1 2009 and by 
10 percent every October 1 triennially until the Operating Yield is the equivalent 
of the Natural Safe Yield (Figure 17).  The following four actions provided in the 
Amended Decision would  be  cause  for  the  triennial  reduction  in  pumping  to 
cease for the duration of the described action: 
 


n‐
native water to th  annual basis; or 


cured  reclaimed water  in  an  equivalent  amount 
 one or more of the Producers to utilize said water 


itive offshore gradient to prevent seawater intrusion. 


• The Watermaster has secured and is adding an equivalent amount of no
e Seaside Groundwater Basin on an


 
• The Watermaster has  se


and has contracted with
in  lieu  of  their  Production  Allocation,  with  the  Producer  agreeing  to 
forego their right to claim a Stored Water Credit for such forbearance; or 


 
• Any combination of  these which results  in  the decrease  in production of 


Native Water required by this decision; or 
 


• The  Watermaster  has  determined  that  groundwater  levels  within  the 
Santa Margarita [deep] and Paso Robles [shallow] aquifers are at sufficient 
levels to ensure a pos
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Note  that Figure 17 assumes  the  triennial 10 percent pumping  reduction  takes 
place provided none of the actions described above occur. 
 
 


 
Figure 17: Annual Groundwater Extractions and Operating Yield 
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2.5.4 CHANGE IN STORAGE 


As shown in Table 5 the estimated annual groundwater inflows into the Seaside 
G ; 
and  total  outflows  averag The net  change  in Total 
Stored Groundwater basinwide calculated flows  outflows was 
an annual net loss of 1,430 acre‐feet p calculated as:
 


7,380 – 8,810 = ‐ ,430 acre‐feet per year. 


h  the  net  Total  Stored  Groundwater  change  of         
imated fro ater levels and storage coefficients, as


 2.3.3.  As noted earlier, this change in storage is n ual to
on in the Seaside Groundwater . 


2.6 REVIEW OF NATURAL S FE YIELD 


 Decision stated that the Natural Safe Yield of the Basin is  
2,913  acre‐feet per  year,  an as  rounded up  to ,000  acr  per


  includes  the  estimate presented by Yates  et al.  (2005), which 
 methods similar se use ere.  


nt Natural Safe Yield of the Seaside Groundwater   for t st fiv
s,  is  shown  in  Table  6.    The  estimated  safe  yield  using  recen data  is         


10 acre‐feet per year  for  the Coast  Northern  Inlan ubare d 54
guna Seca Subarea, with an estimate of 2,850 acre‐feet per year 
ide Groundwater Basin.   Thi ate o cent sa ield  i


mate  range specified  in   Amended Decisi    Therefore, until
enables more refined analy be m  3, ‐f  yea


 Safe Yield value in the nded  should continue to be


roundwater  Basin  between  2002  and  2007  averaged  7,380  acre‐feet  per  year
ed  8,810  acre‐feet per  year.   


 by adding
er year, 


 all in
 


 and
 


1
 
This  estimate  compares well wit
‐1,310 acre‐feet per year est m w  
discussed in Section ot eq  
the over‐producti  Basin
 
 


A


The Amended    between
2,581  and  d w   3 e‐feet  
year.   This  range
was developed using  to tho d h
 
The rece Basin, he la e 
year t 
2,3 al and d S as, an 0 
acre‐feet for the La
for  the entire Seas s estim f  re fe y s 
within  the esti the on.  
modeling 
initial Natural


ses to 
 Ame


ade, the
 Decision


000 acre eet per r 
 


used. 
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Table 6: Estimated Recent Natural Safe Yield of the Seaside Groundwater Basin, 2002-
2007, units in acre-feet per year 


Yield Components and 
Adjustments1 


Coastal and 
Inland 
Subareas 


Laguna Seca 
Subarea  Total 


        
Current pumping  4,410  1,000  5,410 
Storage change2  ‐970  ‐460  ‐1,430 
Current oce n boundary inflow  100  0 100a    
Injected water  ‐230  0  ‐230 
Yield (assuming no outflow to the 
ocean) 


3,310  540  3,850 


Ocean boundary outflow needed to 
prevent seawater intrusion3 


1,000  0  1,000 


Natural Safe Yield  2,310  540  2,850 


Note: values are rounded to nearest 10. 


ge change and ocean boundary flows are from the subarea 


     
ile  no  operational problems  have  been 


ported  as  a  result  of  these  lowering  groundwater  levels,  this  trend  is  not 


 intrusion, land subsidence, excessive pump lifts, and water quality 


 
1 The values for pumping, stora
groundwater budgets in Table 5. 
2 The estimate of storage change equals the difference between inflows and outflows. 
3 Yates et al. (2005). 


2.7 STATE OF THE BASIN AND MATERIAL INJURY 


Over  the  last  five years, groundwater  levels  in  the Seaside Groundwater Basin 
continued  the  downward  trends  documented  in  previous  studies.  This  is 
reflected  in  the  annual  estimated  loss  of  Total  Stored  Groundwater  of  between  
1,310  and  1,430  acre‐feet per  year.   Wh
re
sustainable. 
 
Lower groundwater levels do not by themselves define material injury.  Section 
III.A.15 of the Amended Decision states: 
 


“Material  Injury means a  substantial adverse physical  impact  to  the Seaside 
Groundwater Basin or any particular Producer(s),  including but not  limited 
to: seawater
degradation.  Pursuant to a request by any Producer, or on its own initiative, 
Watermaster shall determine whether a Material Injury has occurred, subject 
to a review by the Court as provided for in Section III.N.” 
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No seawater intrusion has been detected in any monitoring or production wells 
completed  in  the  shallow  or deep  aquifers  in  the  Seaside Groundwater Basin.  
Furthermore,  land  subsidence  has  not  been  observed.    Therefore,  it  could  be 
concluded that the Seaside Groundwater Basin has not suffered Material Injury. 
 
Individual producers may suffer Material Injury based on impacts to individual 


 to an individual 
well,  but  each  claim  should  be  considered  on  a  case‐by‐case  basis  by  the 


r  levels  falling  below  the  pump  intake.   Note,  this 
must be shown  to result  from a general  lowering of  the piezometric head, 


wells.  The following conditions are examples of Material Injury


Watermaster: 
 
• Seawater intrusion. 
• Pumping groundwater levels falling below the top of a well screen that was 


previously submerged during pumping.  Note, this must be shown to result 
from a general lowering of the piezometric head, not loss of well efficiency. 


• Pumping  groundwate


not  loss of well efficiency.   Furthermore,  it must be shown  that  the pump 
intake is at a reasonable depth, and lowering the pump intake is infeasible. 


 
There are no reports that any of the above situations have occurred in the Seaside 
Groundwater Basin.  Therefore, it can be concluded that Material Injury has not 
occurred. 
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SECTION 3  


 


his  section  summarizes water  supply  projects  currently  being  considered  to 
meet  long‐term  water  needs  in  the  Seaside  Groundwater  Basin.    These 
supplemental supply projects could achieve the goals of the Amended Decision 
by  reducing  pumping  in  the  Basin  to  below  the  Natural  Safe  Yield,  and 
providing additional water that can be used to replenish the Basin.   
 
The supplemental supplies listed below have utility beyond offsetting pumping 
in the Seaside Groundwater Basin.   Many of the supplemental supplies provide 
water  to  satisfy  SWRCB Order No.  95‐10, which  requires California American 
Water  Company  (CAW)  to  reduce  its  withdrawal  from  the  Carmel  Valley 
Aquifer and diversions from the Carmel River by approximately 8,500 acre‐feet 
per  year  (MPWMD,  2006). These  supplemental  supplies  are  the  same projects 
that were used to calculate the Watermaster’s 2009 Replenishment Assessments. 
 


3.1 REGIONAL CONTEXT 


A number of supplemental supply projects are described below.   These projects 
are presented  to  inform  the Watermaster of  the range and  type of projects  that 
may  provide  supplemental  supply.    The  feasibility  of  these  projects  is  being 
reviewed and considered in several public input processes, most notably, in the 
Coastal Water Project (CWP) Draft Environmental Impact Report (EIR).  The EIR 
process along with other associated public processes provides opportunities for 
the Watermaster  to have  input  into which projects may be  implemented  in  the 
Seaside  Groundwater  Basin.    It  is  imperative  that  the  Watermaster  actively 
review and comment on the CWP EIR, as well as other documents such as cost 
pinions for
 
This BMAP was originally designed to provide estimated costs, volumes of water 
available  to  the  Seaside  Groundwater  Basin,  implementation  schedules,  and 
organizational  implementation  descriptions  for  each  project.   However,  these 
details are no longer included because many of these issues will be refined by the 
CWP EIR, which is due to be released in January 2009. 


 
Although the projects are presented in the following sections individually, some 
of  the  individual projects will be  included  in  larger programs and may not be 


SUPPLEMENTAL WATER SUPPLIES 


T


o  the various projects. 
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implemented  unless  the  entire  program  is  implemented.    Therefore,  the 
individual  projects  are  grouped  below  into  the  associated  larger  programs  to 


ms in which they are 
cluded, are presented below.   A description of  each alternative  is presented, 


followed by estimate  would supply. 


tion  facility  and  aquifer 
torage and  recovery within  the Seaside Groundwater Basin.   The Proponent’s 
nvironmental Assessment  (PEA)  describes  the CWP  and  includes  alternative 


locations  Moss Landing 
and North Marina, in both local and regional sizes.  The individual components 


roject would provide approximately 10,430 acre‐feet per year, and when 
ombined with  the Seaside ASR project  (described below), would both provide 
ufficient water  to  offset  the  over‐pumping  in  the  Seaside Groundwater Basin 
and  satisfy Order No. 95‐10.   Desalination using  seawater as  feedwater would 
ensure a constant water supply with limited water quality variability. 
 


provide context for each project.   
 


3.2 SUMMARY OF AVAILABLE ALTERNATIVES 


Various long‐term water supply alternatives, and the progra
in


s of the amount of water each alternative
 
3.2.1 COASTAL  WATER  PROJECT  ENVIRONMENTAL  IMPACT  REPORT 
PROJECTS 


CAW  proposed  the  CWP  which  includes  a  desalina
s
E


 and sizes for the desalination facility,  including sites at


that comprise the CWP are described below.  The CWP projects described in this 
section  can  be  implemented  individually.    The  CWP  would  both  provide 
sufficient water  to  offset  the  over‐pumping  in  the  Seaside Groundwater Basin 
and satisfy Order No. 95‐10.   
 
3.2.1.1 MOSS LANDING DESALINATION – LOCAL ALTERNATIVE 


The Moss Landing Desalination Plant would be  located near  the Dynegy Moss 
Landing Power Plant  (MLPP).   The  feedwater supply  for  the desalination plant 
would be MLPP’s  existing  seawater  intake.   Brine would be disposed  through 
the MLPP’s  existing  outfall.   This desalination plant will  likely be  owned  and 
operated by CAW.  
 
This p
c
s
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3


A  larger version of  the Moss Landin n Plant – Local Alternative  is 
inc A and  is  refe th lternative.   This 
lar on plant  is  intended  any ities  i terey 
County including Moss Landing, North Monterey County, and Castroville.  This 
alt roduce approximatel 0 acre‐f water pe .  The 
de  will likely be owned an erated by . 
 
Th ld both provide  sufficien ter  to offs the over‐pumping  in 
the d sati der No. 9 .  This pr  
additionally  provide  supplemental  supply  throughout  CAW’s  service  area.  
De ate ld ensure   w upply 
wi ariability. 
 
3.2 TION – LOCAL ALTERNATIVE  


A  an 
alt s plant 
wo and  operated  by  CAW  in  the  City  of  Marina’s  sphere  of 
influence on Armstrong Ranch.  This plant would either include a pipeline to the 
MLPP  to  discharge  the  brine,  or  use  the Monterey  Regional Water  Pollution 
Control d users, 
potentially resulting  in  less piping  if  the MRWPCA outfall option  is chosen  for 


elow),  would  both  provide  sufficient  water  to  offset  the  over‐
umping  in  the  Seaside  Groundwater  Basin  and  satisfy  Order  No.  95‐10.  


 quality variability.   


3.2.1


Aqui ing 
times me 
aquif ter 


.2.1.2 MOSS LANDING DESALINATION – REGIONAL ALTERNATIVE 


g Desalinatio
rred  to as 
to  serve m


luded  in  the CWP PE
ger desalinati


e Regional A
  commun n Mon


ernative would p y 19,00 eet of  r year
salination plant d op  CAW


e project wou t wa et 
 Seaside Groundwater Basin, an sfy Or 5‐10 oject would


salination using seawater as feedw
th limited water quality v


r wou a constant ater s


.1.3 NORTH MARINA DESALINA


North Marina  seawater  desalination  facility  is  proposed  in  the  PEA  as 
ernative to the plant located at the MLPP.  As described in the PEA, thi
uld  be  owned 


 Agency’s (MRWPCA) existing outfall.   The plant  is closer to en


brine disposal.   The  feedwater  intake  for  this plant  is a proposed set of coastal 
slant wells extending under the sea floor. 
 
Currently, the plant is designed to produce up to 10,580 acre‐feet per year (RBF, 
personal  communication),  and when  combined with  the  Seaside  ASR  project 
(described  b
p
Desalination  using  mostly  seawater  as  feedwater  would  ensure  a  relatively 
constant water supply with limited water
 


.4 SEASIDE AQUIFER STORAGE AND RECOVERY PROJECT – PHASE 1 


fer storage and recovery (ASR) is the storage of water in an aquifer dur
 when water  is available, and recovery of  the stored water  from  the sa
er when it is needed.  This project entails MPWMD diverting excess win
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flows from the Carmel River Basin during high flow periods using existing CAW 


 
ver water to the existing ASR sites for injection.     


 the Seaside ASR project can potentially divert up to 2,426 acre‐feet 
er year from December 1st to May 31st, with a maximum extraction of 1,500 acre‐


r months.   There  is also potential  for expansion  in  the 


 
rovide water  to users  in  the CAW  service area, as well as water users  in  the 


ed as part of the larger program.  This program has been designed to 
ed Decision.   


 
3.2.2.1 REGIONAL DESALINATION PROJECT 


The Regional Desalination  Project  is  the  primary  component  of  the Monterey 
Regional Water  Supply  Program.    The  plant would  be  located  on Armstrong 
Ranch.   The plant would use a blend of ocean water and brackish groundwater 
for the desalination water supply and would be constructed in two phases.  The 
present proposal  includes desalination wells  located  on  the  inland  side  of  the 
coastal dunes (Phase 1).  Future opportunities for a second line of brackish wells 
inland of the initial Phase 1 wells will be considered as a part of future phases of 
the project.   The brine from the desalination facility would be discharged to the 
ocean through the existing MRWPCA outfall with a salinity level approximately 
10% above ambient seawater.   At present,  the MCWD  is  the proponent  for  this 
project.    The  Regional  Desalination  Project  would  share  distribution 


wells.   The diverted water  is  treated  to potable drinking water  standards  and 
pumped  through  the  CAW  distribution  system  to  the  Seaside  Groundwater 
Basin, where the water would be injected into MPWMD’s ASR wells for recovery 
during dry periods.  Existing infrastructure allows the diversion and transport of
ri
 
There would  be  variable  supply  available  for  this  project,  depending  on  the 
availability of excess winter flows in the Carmel River.  However, it is expected 
that Phase 1 of
p
feet during peak  summe
future which could provide additional water. 
 
3.2.2 MONTEREY REGIONAL WATER SUPPLY PROGRAM PROJECTS 


The Monterey Regional Water Supply Program will be included in the CWP EIR 
as  an  alternative  to  the  CWP.    Together,  a  group  of  proposed  local  projects, 
which make up the Program, will be considered.  This Regional Program would
p
Marina  Coast Water  District  (MCWD),  Castroville, Moss  Landing  and North 
Monterey County. Many  of  the  projects  described  in  this  section  can  only  be 
implement
respond to and satisfy Order No. 95‐10 and the Amend
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infrastructure  with  the  Salinas ater  Treatment  Plant  (SWTP) 
(described
 
The  current  Regional Water  Supply  Program  includes  an  initial  desalination 


water Basin 
nd satisfy the requirements of Order No. 95‐10.  Desalination using seawater as 


 
egional Desalination project described above.   The SWTP would use a surface 


water diversion  e water  to urban users 
overlying  the Seaside ould occur during  the 


r‐pumping  in  the  Seaside Groundwater Basin 
nd satisfy Order No. 95‐10.    


  serves City  of  Sand City 


  River  Surface W
 below).   


plant capacity of approximately 10,000 acre‐feet per year.   When combined with 
the  other projects  such  as  the  Seaside ASR Project,  the Regional Urban Water 
Augmentation  Project  (described  below),  or  the  Seaside  Groundwater 
Replenishment  Project  (described  below),  the  program  would  both  provide 
sufficient water  to  offset  the  over‐pumping  in  the  Seaside Ground
a
feedwater would  ensure  a  constant water  supply with  limited water  quality 
variability. 
 
3.2.2.2 SALINAS RIVER SURFACE WATER TREATMENT PLANT  


The Salinas River Surface Water Treatment Plant (SWTP) is part of the Monterey 
Regional  Water  Supply  Program,  and  would  work  conjunctively  with  the
R


from  the Salinas River  to provide potabl
 Groundwater Basin.   Diversions w


winter  and  spring  months  when  flows  exceed  the  instream  requirements 
(ENTRIX, Inc., 2007).  Water diverted for urban use would be treated at a surface 
water treatment plant located south of the existing MRWPCA regional treatment 
plant on Armstrong Ranch.   
 
The surface water  facility could ultimately  treat up  to 10,000 acre‐feet per year.  
Current planning has  in  initial  treatment plant  capacity of 13 mgd,  treating an 
average of 3,000 acre‐feet per year.   When combined with the other elements of 
the Monterey Regional Water Supply Program,  the project would both provide 
sufficient water  to  offset  the  ove
a
 
3.2.2.3 SAND CITY WATER SUPPLY PROJECT  


The Sand City Water Supply Project is owned by the City of Sand City, and will 
be  operated  by  CAW  through  a  contractual  agreement.    It  comprises  a 
desalination  facility  and  a potable water  system  that
customers.    Brackish  source water  for  the  desalination  plant will  be  obtained 
from the shallow groundwater aquifer near Monterey Bay.  Byproduct water will 
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be disposed of through a Horizontal Directionally Drilled well beneath the beach 
in Sand City.   
 
The Sand City Desalination Plant is expected to provide approximately 300 acre‐
feet set Order 
No.  95 10. It can  therefore  be  used  to  offset  production  in  the  Seaside 


 Urban Water Augmentation Project (RUWAP) includes a recycled 


d 300 acre‐feet per year to the Monterey Peninsula.  
f  the 1,427 acre‐feet per year available  to  former Fort Ord, approximately 450 


courses  and 
   would be golf course at Del 


and satisfy Order No. 95‐10.   


The Seaside Groundwater Replenishment Project (GWR) is part of the Monterey 
Regional Water  Supply  Program,  and would  inject  advanced  treated  recycled 


 per year.  The water produced by this project is not required to off
‐      


Groundwater Basin, subject to the best management practices of CAW, and only 
on  an  interim  basis  until  Sand  City  customers  use  the  water  for  their  own 
purposes.  The facilities are currently under construction.   
 
3.2.2.4 REGIONAL URBAN WATER AUGMENTATION PROJECT  


The Regional
water  distribution  system  that  provides  recycled  water  from  the  existing 
MRWPCA Salinas Valley Reclamation Plant  to urban users within  the Cities of 
Marina,  Seaside,  Monterey,  Del  Rey  Oaks,  and  the  County  of  Monterey.  
Additional recycled water may be provided to the Monterey Peninsula under a 
joint cooperative effort with MCWD, MRWPCA, and CAW.   
 
A project‐level EIR was certified for the RUWAP to provide up to 1,727 acre‐feet 
per year of recycled water to the identified urban areas: 1,427 acre‐feet per year 
within the former Fort Ord an
O
acre‐feet  would  be  available  to  two  City  of  Seaside  golf 
approximately 250 acre‐feet    available to a proposed 
Rey Oaks.   Therefore, the amount of water benefiting the Seaside Groundwater 
Basin may be on  the order of 700 acre‐feet per year.   When combined with  the 
other Monterey Regional Water Supply Program projects, the project would both 
help  provide  sufficient  water  to  offset  the  over‐pumping  in  the  Seaside 
Groundwater Basin 
 
As  recycled wastewater  is  the  source  for  this project,  supply  variability  is  not 
seen to be a problem based on historical wastewater production.  Quality of the 
water is also expected to remain fairly consistent from the reclamation plant. 
 
3.2.2.5 SEASIDE GROUNDWATER REPLENISHMENT PROJECT 
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water into the Seaside Groundwater Basin.  The source water would be recycled 
water  and  dilution water.    Three  potential  dilution water  sources  have  been 


ater wells would 
apture the injected water, thus augmenting the overall groundwater basin yield 


ent Project could provide up to 6,700 acre‐
et of water per year to the Seaside Groundwater Basin.  This includes 700 acre‐


ion of Phase 
1A of the Regional Urban Water Augmentation Project (RUWAP) designated for 


expansion  of  Pacific  Grove’s  existing 
tormwater  collection  system would  deliver  stormwater  to  the David Avenue 


he amount of  stormwater generated each year would be dependent on  storm 
data 


suggest the average annual supply would be approximately 200 acre‐feet, stored 


identified:  the Salinas  Industrial Wastewater Facility,  the Blanco Drain System, 
and the Salinas Reclamation Ditch.   
 
The  treated water would  be  conveyed  to  the  Seaside Groundwater  Basin  and 
recharged  through  a  combination  of  vadose  zone  wells  and  groundwater 
injection wells (GEI Consultants et al., 2008).  Existing potable w
c
for  local potable water supply  (RBF, 2007).     The GWR project  includes a  large 
part of the Backbone Pipeline that was envisioned as part of the Regional Urban 
Water Augmentation project. 
 
The Seaside Groundwater Replenishm
fe
feet per year that would provide advanced treated water to that port


golf course  irrigation.   The GWR project would be sufficient  to offset  the over‐
pumping in the Seaside Groundwater Basin.  The recharged water would have a 
high degree of reliability given historical wastewater production and availability. 
 
3.2.2.6 PACIFIC GROVE STORMWATER PROJECT 


Although  this  project  is  outside  the  Seaside  Groundwater  Basin,  it  reduces 
demand  on  the  CAW  system,  thus  potentially  satisfying  part  of  the  Seaside 
Groundwater  Basin  Adjudication.    This 
s
Reservoir  for  storage.   A  treatment plant would be  constructed, and  the water 
would be treated and delivered to users for irrigation.   The tentative plan is for 
the  City  of  Pacific  Grove  to  own  the  facilities,  and  for  CAW  to  operate  the 
treatment  plant.    The  plan  is  preliminary  and  would  require  inter‐agency 
agreements.  
 
T
runoff, and as such, the supply would be variable from year to year.  Recent 


in a 46 acre‐foot tank (Everest, 2008).   
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3.2.2.7 CONSERVATION 


CAW and MPWMD proposed a conservation program to the CPUC which could 
be implemented immediately upon approval.  Although water savings are not a 
new supply source, they could reduce overall demand and the need for potable 
water,  thus contributing  to satisfying SWRCB Order No. 95‐10 and  the Seaside 
roundwater Basin Adjudication.   The overall conservation measures would be 


dscape  and  commercial/industrial 
customers. 


ashers 


  dual  flush 
toilets, waterless urinals, dishwashers, and other devices.   


ades K through 12.   


G
administered  by  CAW  and  MPWMD  within  the  MPWMD  service  area 
(including the Laguna Seca Subarea).   
 
The conservation measures would include, but not be limited to: 
 


• Water  audits  for  residential,  large  lan


• Residential rebates for heavy use appliances including toilets and w
as well as irrigation system equipment to target outdoor water usage. 


• Residential plumbing retrofits including low flow showerheads and faucet 
aerators,  leak  detection  kits,  evapotranspiration‐based  (ETo)  irrigation 
equipment and  timers.   The ETo controllers would automatically control 
an  outdoor  sprinkler  system  using  real‐time  or  historical weather  data, 
using data such as humidity,  temperature, solar  radiation, soil moisture, 
and rain gauge sensors.   


• Commercial  rebates  for  devices  such  as  high  efficiency  or


• School Education Programs targeting gr


• Implementing  the Expanded Water Conservation and Standby Rationing 
Plan  allowing  for mandatory water  rationing  and  conservation  during 
either legal or actual supply shortages, including reductions ranging from 
15%  to  50%  reduction  goals  (California  American  Water  Company’s 
Application  for  a  Special  Conservation  Program  and Modification  to  Its  Rate 
Design CPUC Application A.07‐12‐010, 2007). 


       
The  capacity  and  reliability  of  this project  is  linked  to  the  success  of  the  local 
authority and public’s participation  in  conservation measures.   The  capacity  is 
difficult to quantify.   
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3.2.3 NON‐PROGRAMMATIC PROJECTS 


Two additional projects are described below.  These two projects are not part of 


e project would be owned and operated by the MPWMD. 


 drilled 
   along either the City of 


t offset over‐pumping in the Seaside Groundwater 
asin.    Desalination  using  mostly  seawater  as  feedwater  would  ensure  a 


lination  vessel  anchored  in Monterey  Bay.    The 
eawater is treated on the vessel and delivered to CAW and other customers.  It 


es  from  the shore, which allows 
    a completely  self‐contained  seawater 


larger programs.  These two projects could be implemented individually. 
 
3.2.3.1 MPWMD 95‐10 DESALINATION PROJECT 


A desalination plant was proposed by Monterey Peninsula Water Management 
District (MPWMD) in 1995 in response to SWRCB Order No. 95‐10.  The proposal 
was not  implemented  at  the  time.   Recently,  the MPWMD Board has directed 
staff  to  update  the  desalination  engineering  analysis  and  the  follow‐up  EIR 
analysis.  Th
  
The plant would collect seawater through either horizontal directionally
(HDD) wells or radial collector wells located  beaches in 
Sand City  or  the  former  Fort Ord.   Based  on  the  latest  available  analysis,  the 
brine would be disposed of through either HDD wells along the coastline in the 
former Fort Ord, or through the existing MRWPCA outfall.  Additional technical 
studies and analysis would be required to determine the feasibility of using the 
HDD wells for brine disposal (GEI Consultants et al., 2008). 
 
The MPWMD 95‐10 Desalination Project would provide up to 8,400 acre‐feet of 
water per year.   The water would offset the requirements of SWRCB Order No. 
95‐10, and therefore would no
B
relatively constant water supply with limited water quality variability. 
 
3.2.3.2 SEAWATER CONVERSION VESSEL 


Water Standard Company has proposed the Seawater Conversion Vessel project, 
consisting  of  a  seawater  desa
s
would most  likely be  located  less  than  five mil
for  feasible  delivery.    This  would be  
desalination  treatment  plant  installed  on  a  ship,  with  electrical  energy  and 
propulsion provided by gas turbine engines fueled with bunker fuel or biodiesel.  
Water intake would be below the photic zone, or the level that  light penetrates, 
in  order  to  decrease  impact  to  organisms.    The  brine  would  be mixed with 
seawater  on  the  vessel  to  cool  it,  and  then  the mixture would  be  discharged 
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through diffusers into the open ocean, near the water surface.  A seabed pipeline 
could be constructed to deliver water to the shore, or the water could be shuttled 
 shore by barges  (GEI Consultants et al., 2008).   Currently,  there  is no project 


nt water  to offset  the 
ver‐pumping  in  the  Seaside Groundwater Basin  and  satisfy Order No.  95‐10.  


f this project to 
reliably  deliver  water  is  somewhat  unknown  since  this  option  has  not  been 


to
proponent for this alternative. 
 
The seawater conversion vessel could provide approximately 20,200 acre‐feet per 
year of potable water.  It could be outfitted to provide up to 85,000 acre‐feet per 
year  in  the  future.   Although  this  alternative  has  not  been  fully  defined,  it  is 
assumed  that,  if developed,  it would both provide sufficie
o
Although the water quality of the supply is reliable, the ability o


proven in any other applications. 
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SECTION 4  
GROUNDWATER MANAGEMENT ACTIONS 


Supplemental water supplies from the long‐term solutions identified in Section 3 
ill not be  immediately  available.   Furthermore,  after  implementing  the  long‐


er providing support where needed.  


 
‐term  solutions  to  restoring 


groundwater  levels  in  the Basin.   Rather,  these actions assist with groundwater 


 supplies are those that can be developed rapidly, but might not be 
liable  as  a  long‐term  supply.    These  interim  supplies  provide  a  benefit  by 


w
term water supply solutions, an additional amount of  time will pass before  the 
desired rise in groundwater levels is observed in the Seaside Groundwater Basin.  
To  address  these  issues,  this  section  presents  local  groundwater management 
actions  and  interim  water  supplies  that  could  be  implemented  before  the 
supplemental supplies begin  to restore groundwater  levels.   Although many of 
the actions discussed  in this section are not under Watermaster’s direct control, 
the Watermaster should consid
 
The purpose of these interim management actions is threefold: 
 


1. Extending  the  life  of  the  Seaside  Groundwater  Basin  before 
supplemental supplies become available. 


2. Optimizing the existing natural recharge and basin storage capacity. 


3. Managing and reducing the near‐term threat of seawater intrusion. 


These  actions  are  not  intended  to  provide  long


management and are intended to reduce the risk of seawater intrusion before the 
long‐term solutions restore groundwater levels. 
 
Two  types  of  actions  are  presented:  interim  water  supplies  and  local 
groundwater management actions.  
 


4.1 INTERIM WATER SUPPLIES 


Interim water
re
offsetting  a  portion  of  the  current  groundwater  pumping.    Reducing 
groundwater pumping will help raise groundwater levels, reducing the threat or 
slowing the rate of seawater intrusion.   
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4.1.1 TEMPORARILY TRANSFER GROUNDWATER FROM ORD COMMUNITY 


  r
 Duffy & Associates Inc., 2007). 


  System  to  the 
easide Groundwater Basin with relatively  little new  infrastructure.   Assuming 


nificantly  reduce  the  amount  of  water  pumped  from  the 


 


dwater Basin will require an 
inter‐basin transfer agreement that addresses restrictions in the MCWRA’s 


the  Salinas  Valley Groundwater  Basin  could  exacerbate 
this problem. 


WATER SYSTEM TO THE SEASIDE GROUNDWATER BASIN 


Marina Coast Water District (MCWD) is authorized to pump up to 6,600 acre‐feet 
per  year  from  the  Salinas Valley Groundwater  Basin  for  the Ord Community 
Water  System  which  serves  the  former  Fort  Ord  military  base.    Historical 
withdrawals by MCWD have ranged between 2,000 and 6,600 acre‐feet per year.  
Current  withdrawals  by MCWD  for  the Ord  Community Wate   System  are 
approximately 2,300 acre‐feet per year (Denise
 
Water  could  be  transferred  from  the  Ord  Community Water
S
that up  to  4,000  acre‐feet  are  available  and  could be  transferred  annually,  this 
transfer  could  sig
Seaside Groundwater Basin. 
 
This interim supply would require an inter‐basin transfer of water, and therefore 
an  agreement  would  be  necessary  between  the  Monterey  County  Water 
Resources Agency  (MCWRA),  the project proponent,  and  any  other  entities  if 
necessary, as per the Adjudicated Decision requirements. 
 
ADVANTAGES 


• Provides  a  significant  supply  of  water  that  could  be  used  to  offset 
groundwater pumping in the Seaside Groundwater Basin.  


• Requires little change to the existing infrastructure. 


• This action is easily reversible. 
 
DISADVANTAGES 


• The groundwater is extracted from the Salinas Valley Groundwater Basin.  
Transferring this water to the Seaside Groun


enabling legislation regarding such transfers. 


• The  Salinas Valley Groundwater Basin  is  seawater  intruded.    Increased 
pumping  from 
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4.1.2 IRRIGATE THE BAYONET AND BLACKHORSE GOLF COURSES WITH 


rrently 
rovided by on‐site wells extracting from the Seaside Groundwater Basin.  Both 


gation water  for  these  golf 
courses could be provided by MCWD’s existing wells in the Salinas Valley, and 


 


ISADVANTAGES 


asin may 
have  sodium  and  chloride  concentrations, which may  be unsuitable  for 


WATER FROM THE ORD COMMUNITY WATER SYSTEM 


Irrigation  water  for  the  Bayonet  and  Blackhorse  golf  courses  is  cu
p
of  these  courses  are  on  former  Fort Ord  land.    Irri


distributed  through  the  Ord  Community Water  System,  with  no  inter‐basin 
transfer agreement.  The golf courses have an Alternative Production Allocation 
of 540 acre‐feet per year in the Amended Decision.  The golf courses pumped 593 
acre‐feet during Water Year 2008. 
 
ADVANTAGES


• Groundwater pumping could be reduced by approximately 500 acre‐feet 
per year immediately. 


• This plan requires little change to the existing infrastructure. 


• This action is easily reversible. 
 


D


• The  Salinas Valley Groundwater Basin  is  seawater  intruded.    Increased 
pumping  from  the  Salinas  Groundwater  Basin  could  exacerbate  this 
problem. 


• Water quality  from MCWD wells  in  the Salinas Groundwater B


turf irrigation. 


• Implementing this option may be complicated by the inability to transfer 
Alternative  Production  Allocation.    This  will  need  to  be  investigated 
further. 


 
4.1.3 SEASIDE AQUIFER STORAGE AND RECOVERY PROJECT ‐ PHASE 1 


This project is covered in Section 3.2.1.4 discussing supplemental supplies.   The 
Phase  1 Aquifer  Storage  and  Recovery  (ASR)  project  purpose  is  to  offset  the 
extraction deficit under SWRCB Order No. 95‐10, therefore this project has only 
incidental storage benefits.  
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ADVANTAGES 


• Minimal new infrastructure is needed for distribution or injection. 


• The MPWMD  and CAW  have  an  existing water  right  to provide up  to 
2,426  acre‐feet  of  recharge  per  year  by  diverting  high  flows  from  the 


   
  construction  of  three  replacement  wells 


which may provide the needed winter capacity. 


• The  Phase  1 ASR  project  includes  conditions  that  require  extraction  of 
injected water to meet CAW system demands resulting in only incidental 
(i.e., seasonal) storage benefits to the Seaside Groundwater Basin. 


 
4.1.4 SEASIDE  GROUNDWATER  BASIN  EXPANDED  AQUIFER  STORAGE 
AND RECOVERY PROJECT 


The MPWMD Phase  1 ASR project  could be  expanded by  installing new ASR 
wells  and  obtaining  additional water  rights,  or  another ASR  project  could  be 
undertaken by a new project proponent.   
 
ADVANTAGES 


• Infrastructure  for  obtaining ASR water  and  distributing  it  close  to  new 
ASR wells is already in place. 


• An expanded or new ASR system could include a long‐term groundwater 
storage component by leaving injected ASR water in the ground at the end 
of every water year. 


• A new or expanded ASR program will  likely not be abandoned as other 
supplemental  supplies  are developed,  so  there  is  little  risk  of  stranding 
assets by installing wells. 


 


Carmel River. 
 
DISADVANTAGES 


• The water  supply  is  unpredictable.    It will  only  be  available  in  certain 
years, depending on flows in the Carmel River. 


• New wells may be needed  in Carmel Valley to capture the stream flows.  
CAW  has  recently  completed







 


Basin Management Action Plan 
February 5, 2009  4‐5   


DISADVANTAGES 


certain 


lination plant on 
g.    The  plant  is 


in  roximately $1.5 million and 


ADVANTAGE  


• The desalination plant already exists.  A simple interconnect is needed to 
r


. 


DISADVANTAGES


 of the RWQCB Waste Discharge 
Permit allowing brine discharge. 


• Interagency agreements will be  required  to  transfer water  to  the Seaside 
Groundwater Basin. 


• The water  supply  is  unpredictable.    It will  only  be  available  in 
years, depending on flows in the Carmel River. 


• If the Carmel River is used as the ASR water supply, a new or expanded 
water right from the State Water Resources Control Board for the Carmel 
River will be required.  This may difficult and time consuming to obtain in 
the near future. 


 
4.1.5 REACTIVATE  THE  MARINA  COAST  WATER  DISTRICT 
DESALINATION PLANT 


The MCWD owns a permitted and constructed municipal desa
he Monterey  Bay  coast.    The  plant  is  currently  not  operatint
capable of producing approximately 300 acre‐feet per year of potable water.  The 
plant uses beach well intakes, and does not reduce the amount of potable water 


the Seaside Groundwater Basin.    It will  take app
support from CAW to reactivate the plant. 
 


S


• The water produced  by  the desalination plant  could  offset  some  of  the 
existing groundwater pumping  if  it  is piped to the Seaside Groundwater 
Basin, marginally raising water levels in the Seaside Groundwater Basin. 


delive  water to CAW’s delivery system. 


• This action is easily reversible
 


 


• The cost of desalinated water is relatively high. 


• The plant is currently idle.  It would require an approximately $1.5 million 
investment prior to restarting. 


• Restarting the plant may require renewal
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4.1.6 ENHANCED STORM WATER RECHARGE 


Although   some existing storm percolation there are  water  facilities, most of  the 


DVANTAGES 


other supplemental supplies come on‐line. 


• There is an unknown capital cost involved in designing, constructing, and 
 stormwater recharge facilities. 


p station(s) to 


 and method, recharged water may not be 
re.   The benefits of  this project might not 


be immediate. 


• Depending on recharge  location and method, recharged water may  flow 


• Land is needed for recharge facilities. 


 


stormwater from the City of Seaside is currently collected and discharged to the 
ocean through outfalls to Monterey Bay.  A portion of this stormwater could be 
captured  and  recharged  into  the  Seaside  Groundwater  Basin.    This  would 
potentially  supplement  the  natural  groundwater  recharge,  allowing  for 
additional groundwater pumping.   
 
A


• No water right is needed 


• A  storm water  recharge  system will  likely  not  be  abandoned  as  other 
supplemental  supplies are developed,  so  the up‐front  investment would 
not become obsolete if 


• Seaside  has  existing  stormwater  disposal  capacity  problems  that  this 
project might help remedy.   


 
DISADVANTAGES 


 
managing


• The recharge facilities should be sited in a place where the recharge water 
can be captured by existing wells.  This may require a pum
move the stormwater to the recharge location(s). 


• Depending on recharge location
available  in  the  immediate  futu


out to ocean. 


• Urban  runoff  includes  street  runoff  that  contains  contaminants.   Water 
proposed for recharge will need to be treated before it can be recharged. 


 


• It may be difficult to quantify the volume of recharge enhancement due to 
the project. 
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4.1.7 SAND CITY DESALINATION 


The  City is currently constructing a 300 ac City of Sand   re‐foot per year capacity 


 deficit under SWRCB Order No. 95‐
0. 


ADVANTAGES 


 the desalination plant can be temporarily used to 
ter  pumping 
offset would 


ity  uses  the water  for  its  redevelopment 
purposes.    This  would  marginally  raise  water  levels  in  the  Seaside 


r Basin. 


necessary agreements are  in place  to deliver  this water  to  the 


4.2 LOCAL GROUNDWATER MANAGEMENT ACTIONS 


groundwater management actions are activities  that may reduce or delay 


desalination  plant.    The  source  water  for  the  desalination  plant  is  shallow 
brackish water  from  the Southern Coastal Subarea.   The City of Sand City was 
granted  rights  to  pumping  this  brackish  water  in  the  Amended  Decision.  
Byproduct water  from  the plant  is disposed  through a horizontal well beneath 
the beach in Sand City.  The plant is scheduled to begin operating in early 2009.  
Water produced by this plant will be supplied to the CAW system on an interim 
basis until Sand City customers use the water for their own purposes.  The water 
is not dedicated to offsetting the extraction
1
 


• The water produced by
offset  up  to  300  acre‐feet  per  year  of  existing  groundwa
subject  to  the  best management  practices  of  CAW.    This 
diminish  over  time  as  Sand  C


Groundwate


• The  desalination  plant  is  already  being  constructed.    Water  will  be 
available in early 2009. 


• All of  the 
CAW distribution system. 


 
DISADVANTAGES 


• The cost of desalinated water is relatively high. 


 


Local 
the  threat of seawater  intrusion without any new water sources.   These actions 
provide a benefit by either reducing the amount of groundwater pumping in the 
Seaside Groundwater Basin, or moving pumping  centers  to  reduce drawdown 
near the coast. 
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4.2.1 CONSERVATION 


nt  for 


 efforts may include: 


  to  automatically  control 
irrigation. 


ring. 


ro    systems.


 water efficient fixtures. 


efforts. 


• Although  some  conservation measures  require  capital  investments,  they 
 continuing value even after a long‐term water supply comes on‐


line. 


 plans of others. 


 willing residents and businesses to  implement 
the plans.  This reduces the reliability of water savings from conservation 
because it relies on ongoing individual actions. 


Conservation  reduces  demand,  effectively  reducing  the  requireme
pumping  groundwater  from  the  Seaside  Groundwater  Basin.    This  plan  is 
covered  in  Section  3.2.2.7.    The  concept  is  repeated  here  because  it  could  be 
implemented before many of the other supplemental supplies are implemented. 
 
Examples of conservation
 


• Installing  climate  based  irrigation  systems  that  measure 
evapotranspiration  and  precipitation  in  order


• Encouraging water use audits. 


• Requiring separate outdoor irrigation water mete


• Implementing  an  enhanced  tiered  pricing  that  focuses  on  differences 
between  summer  and  winter  use,  to  discourage  excessive  landscape 
irrigation. 


• P moting residential graywater irrigation  


• Promoting use of more
 
ADVANTAGES 


• No infrastructure needed for many 


will be of


 
DISADVANTAGES 


• The Watermaster does not have authority to regulate water use, but could 
support conservation


• Conservation  may  require  implementing  agencies  to  adopt  new 
regulations.  The Watermaster would not be an implementing agency. 


• Conservation may require
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4.2.2 REDISTRIBUTE PUMPING AMONG EXISTING WELLS 


aralta wells.   Of  the 4,283 


n would slow the rate of seawater intrusion. 


• This action potentially reduces the rate of potential seawater intrusion 


les Formation may be more likely to 
induce  usion  because  it  appears  to  have  a  better  connection  to  the 


n the Santa Margarita Sandstone. 


c 


ly  be  required  to  get  water  to 


W COASTAL SUBAREA WELLS 


thern  Coastal  Subarea  is 


e  Southern  Coastal  Subarea  would  be 


area.    Installing  these new wells  could 


Extractions  from  the Northern Coastal  Subarea  during Water  Year  2007 were 
concentrated at  two wells:   CAW’s Ord Grove and P
acre‐feet  pumped  from  the Northern  Subbasin  during Water Year  2007,  2,898 
acre‐feet were derived from these two wells.  These two wells constitute 68% of 
the total pumping from this subbasin.   Spreading the pumping among multiple 
wells  in  the  subbasin  could  result  in  a  broader,  shallower  cone  of depression.  
The shallower cone of depressio
 
ADVANTAGES 


• This action is easily reversible. 
 
DISADVANTAGES 


• Most of the underused wells are  in the shallower Paso Robles Formation 
Additional pumping in the Paso Rob


intr
ocean tha


• CAW has few wells in the Paso Robles Formation, and the wells they do 
have, have limited production capacity. 


• This  action  would  require  funding  approval  from  California  Publi
Utilities Commission (CPUC). 


• Additional  distribution  piping  will  like
existing infrastructure. 


 
4.2.3 INSTALL NE


As  noted  in  Section  4.2.2,  extraction  from  the  Nor
concentrated at  two existing wells.   Pumping could be distributed more evenly 
across the Coastal Subareas by  installing new production wells  in the Northern 
or  Southern  Coastal  Subareas.    Th
particularly advantageous, because  it appears  to have more water stored above 
sea  level  than  the Northern Coastal Sub
result in a broader, shallower cone of depression across the coastal portion of the 
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Seaside Groundwater Basin.   The shallower cone of depression would slow  the 
rate of seawater intrusion. 


t
e in the overall drawdown near the coast. 


y  already  own  land  for  the  new  wells,  resulting  in  no  land 
 issues. 


educing  seawater  intrusion  in  the Northern 
Coastal Subarea.   


 in the Southern Coastal Subarea increases the risk of 


oval from the CPUC. 


orthern Subbasin occurs  in the Northern Coastal Subarea.  


  and  disperse  cones  of  depression would  slow  the  rate  of 


• lls more effectively take advantage of groundwater stored  in 
e Northern Inland Subarea. 


 
ADVANTAGES 


• This action potentially reduces the rate of potential seawater intrusion. 


• There is an opportunity to transfer pumping to  he Paso Robles aquifer if 
it does not result in an increas


• CAW  ma
acquisition


 
DISADVANTAGES 


• Potential well sites are likely located in urban areas with limited available 
land, leading to possibly difficult well installations. 


• The new wells would be  located relatively close to the coast, resulting  in 
marginal  improvements  in  r


• Increasing pumping
seawater intrusion in this subarea. 


• These actions would require funding appr


• Additional  distribution  piping  will  likely  be  required  to  get  water  to 
existing infrastructure. 


 
4.2.4 INSTALL NEW INLAND WELLS 


All pumping  in the N
Installing wells  in  the Northern  Inland Subarea would  spread out  the cones of 
depression more effectively than simply redistributing pumping among existing 
wells.    The  shallow
seawater intrusion.   
 
ADVANTAGES 


• This action potentially reduces the rate of potential seawater intrusion. 


he new weT
th
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• The wells would have  lasting value even after a  long‐term water supply 
becomes available because  inland wells will always be more effective at 


be difficult. 


• There  may  be  significant  costs  to  obtain  right  of  way,  install  new 
on piping, install new wells, and obtain new power drops. 


s in this area may require interagency agreements 


e funding approval from the CPUC. 
 


MS 


umping  in  the  Laguna  Seca  Subarea  could  be  better managed  by  installing 
o the 


 an emergency   This could   serve 


stem would allow some flexibility for limited costs.  


capturing  basin  yield with  less  intrusion  risk  than  the  existing  coastal 
wells. 


• The  wells  would  have  lasting  value  after  a  long‐term  water  supply 
becomes available because they will provide future pumping flexibility. 


 
DISADVANTAGES 


• Obtaining access and permits to install wells on former Fort Ord land may 


distributi


• Water level data from the Sentinel Wells suggest that significant cones of 
depression  from  CAW’s  existing  pumping  extend  miles  from  the 
extraction  locations.    If  the  inland  portion  of  the  Santa  Margarita 
Sandstone  is  as  confined  as  the  coastal  portion,  the  cone  of  depression 
around  the new wells could extend a  long distance  (miles) out  from  the 
wells.   


• Water quality is untested, and may require additional treatment costs. 


• Overlapping jurisdiction
for wells located within MCWRA’s Zone 2C. 


• These actions would requir


 


4.2.5 PROVIDE INTERTIES BETWEEN WATER SYSTE


P
interties between individual systems.  CAW’s Main system is already tied t
Ryan Ranch system with  intertie.  be enhanced to 
as an intertie that would transfer water whenever excess water is available in the 
Main  system.   For example,  excess water available during  the winter  could be 
transferred to the Ryan Ranch area, reducing winter pumping in the Laguna Seca 
Subarea.   Additionally, an  intertie between  the Bishop Ranch system and Ryan 
Ranch water sy
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ADVANTAGES 


• Interties allow pumping flexibility, effectively moving pumping troughs. 


• Upgrading the intertie between the Main system and Ryan Ranch/Bishop 
systems,  such  that water  could  be  transferred  in  average  or wet  years, 
would allow for in‐lieu recharge in the Laguna Seca Subarea.  


• Upgrading the intertie between the Main system and Ryan Ranch/Bishop 
systems,  such  that water  could  be  transferred  in  average  or wet  years, 


 ASR opportunities in the Laguna Seca Subarea. 


ages are  relatively  small on a basinwide  scale, although  they 


MD  permission  and 


idents  or  homeowner  associations  may  be  resistant  to  a  full 
intertie with the main CAW’s Peninsula system. 


essary  to  reassure  compliance 


.2.6 RAINFALL ENHANCEMENT 


ent  uses  silver  iodide  to  nucleate  water  droplets  over 


ment  the  natural  recharge  of  the 


would allow water  to be  transferred  in excess of  the needs of  these  two 
systems when  it  is available.   The excess water would provide enhanced 
recharge or


 
DISADVANTAGES 


• A  full  intertie with CAW’s Main system will require some  infrastructure 
costs. 


• The advant
may be significant for the Laguna Seca Subarea. 


• System  interties  would  require  CPUC  and  MPW
approval. 


• Local  res


• A water  accounting  system would  be  nec
with the requirements of the Amended Decision. 


 


4


Rainfall  enhancem
mountains.  The silver iodide can be disbursed by either aircraft or ground based 
dispensers.    Increasing  rainfall  will  supple
Seaside Groundwater Basin, allowing additional pumping from the Basin.   
 
ADVANTAGES 


• Rainfall  enhancement  provides  a  new  source  of water without  a water 
right or any significant permitting. 
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• Increased winter  flows may  result  in  longer  durations  of Carmel River 
flow, allowing  for greater yield  for  the ASR program, which could have 


  of  the  Seaside Groundwater  Basin may  not  be  conducive  to 
  Higher hills than those in the main Seaside Groundwater 


e in 
Groundwater Basin. 


 


   


incidental benefits for the Seaside Groundwater Basin 
 
DISADVANTAGES 


• Rainfall  enhancement  is  not  a  reliable  source  of  water  in  the  Seaside 
Groundwater Basin. 


• Liability issues may occur in urbanized areas if there is a flood event. 


The  topography
rainfall enhancement.
Basin may be needed.  Therefore, rainfall enhancement may be more effectiv
the Carmel Valley than in the Seaside 
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SECTION 5  
RECOMMENDED MANAGEMENT STRATEGIES  


This section presents recommendations  for managing  the Seaside Groundwater 


is  report  has  outlined  some  interim  actions  that  could  be  implemented  to 
rements of the Amended Decision.   However, to address the 


 for its long‐term management.   


ed  to 


 


anagement actions outlined 
nted  cost‐


effectively and to provide the greatest benefit to the Seaside Groundwater Basin 
in the short‐term: 


 Water  from  the  Ord 


Basin.  Recommendations are based on the results presented in Sections 2, 3, and 
4, as well as discussions with the Watermaster TAC.   
 
Th
initially meet requi
majority  of  over‐pumping  of  the  Seaside  Groundwater  Basin,  long‐term 
supplemental supplies are needed.  These supplies will have the greatest impact 
on the Basin and allow
 
Whatever management strategies are ultimately pursued,  their  impacts ne
be  assessed  before  implementation.    Issues  such  as  the  fate  of  water  that  is 
recharged in the Basin at different locations need to be addressed.  For example, 
it will be important to know if recharged water will be lost to the ocean or to the 
Salinas Valley, and whether  the extraction wells  in  the Basin are  located  in  the 
optimum locations to recover stored water.   
 


RECOMMENDATION 1: ENCOURAGE IMPLEMENTATION OF
SELECTED INTERIM ACTIONS 


From the interim water supplies and groundwater m
in  Section  4,  the  following  six  are  the  most  likely  to  be  impleme


 
1. Irrigate  the  Bayonet  and  Blackhorse  Golf  Courses  with
Community Water System 
This  interim supply would provide an  immediate reduction  in pumping 
in  the Seaside Groundwater Basin  that  is  readily  implementable.   Water 
from  the  Ord  Community Water  System  is  extracted  from  the  Salinas 
Valley Groundwater Basin. 
 


2. Reactivate the Marina Coast Water District Desalination Plant 
This action  is recommended because desalination  facilities are already  in 
place, which will facilitate implementation. 
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3. Provide Interties Between Water Systems 


 


 inland wells 
will need to be undertaken as an initial step. 


It  could  be  implemented  more  quickly  than  the  inland  wells 


ties  for  the  plant  are  currently  under  construction.    Plant  is 


cies.  It is recommended 


  to  provide  long‐term 
olutions  for  restoring  groundwater  levels  in  the  Seaside Groundwater  Basin.  


  they  will  assist  with  groundwater  management  and  are  intended  to 
 prior to and during implementation of long‐


term  solutions.    Some  of  these  strategies,  however,  will  continue  to  provide 
t


SUPPLEMENTAL SUPPLIES 


ing supplemental water supplies.  The 
Watermaster may not develop supplemental sources of water itself; however the 


This is a low‐cost option that will allow for better management of CAW’s
water  supplies  if  and when  there  is  excess water  in  their Main  system.  
This  option  also  provides  the  Laguna  Seca  Subarea  with  the  greatest 
benefit of all the potential interim supplies. 
 


4. Install New Inland Wells 
This management  strategy has  both  short  and  long‐term benefits  to  the 
Seaside  Groundwater  Basin.  In  particular,  inland  wells  can  capture 
natural recharge while posing less of a seawater intrusion risk than coastal 
wells.  A feasibility study of the effort needed to install new


 
 


5. Install New Coastal Subarea Wells 
This  strategy  further  spreads pumping  across  the  Seaside Groundwater 
Basin.   
strategy because land is available to CAW in the Coastal Subarea. 
 


6. Sand City Desalination 
The  facili
scheduled to begin operating in early 2009.   


 
These actions will be undertaken by various water agen
that the Watermaster support these actions in whatever way it can.  As stated in 
Section  4,  the  recommended  actions  are  not  intended
s
Rather,
reduce the risk of seawater intrusion


groundwater  management  benefits  after  he  long‐term  solutions  are 
implemented. 
 


RECOMMENDATION 2: SUPPORT DEVELOPMENT OF 


Reducing the pumping of the Seaside Groundwater Basin aquifers to the level of 
the Natural Safe Yield will require develop
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Watermaster should lend support to plans to develop these supplies.  A number 
of potential supplemental supplies are presented in Section 3.   The feasibility of 
many supplemental supply projects are currently being reviewed and considered 
  the  CWP  EIR.  This  EIR  process,  and  other  public  processes,  provides 


 Watermaster  to  have  input  into which  projects may  be 
implemented  in  the  Seaside  Groundwater  Basin.    It  is  imperative  that  the 


ions for the various projects. 


Many individual projects will offset less than 2,000 acre‐feet per year of pumping 


projects  will  supply 
adequate water to offset the entire 2,600 acre‐feet of over production.  


00  acre‐feet  per  year will 
  still  leave  groundwater 


levels below sea level.  Supplemental supplies in excess of 2,600 acre‐feet will be 
needed for a period of years to raise groundwater levels to protective levels.  It is 
recommended to use a groundwater model to evaluate the effectiveness of each 
supplemental supply and  its  impacts on groundwater  levels.   Furthermore,  the 
model  can  be  used  to  improve  and  refine  the  estimate  of  the  amount  of 
supplemental water needed to increase groundwater levels to protective levels.   
 
All of the supplemental projects, except water conservation, are physical projects 
with capital costs associated with  them.   Water conservation does not produce 
additional  supply  but  rather  results  in  a  demand  reduction.   Conservation  is 
readily  implementable  and  should  be  given  high  priority  with  respect  to 
Watermaster’s  support  of  projects  that  reduce  the  amount  of  groundwater 
pumped from the Seaside Groundwater Basin. 
 
Evaluating,  selecting,  and  developing  supplemental  supplies  for  the  Seaside 
Groundwater  Basin  should  be  done  as  expeditiously  as  possible.    The 
Watermaster  should  provide  support  where  possible  to  aid  in  facilitating 
between  parties,  provide  data  and  information  on  the  Basin,  and  ensure  that 
Material Injury does not result from any of the proposed projects. 
 


in
opportunities  for  the


Watermaster actively  review and comment on  the CWP DEIR, as well as other 
documents such as cost opin
 


from the Seaside Groundwater Basin.  This amount is below the 2,600 acre‐feet of 
over‐production,  calculated  from  the difference between  current production of 
5,600 acre‐feet and the Court’s initially assumed Natural Safe Yield of 3,000 acre‐
feet  per  year.    However,  the  combination  of  multiple 


 
Providing  supplemental  supplies  on  the  order  of  2,6
have  the  effect  of halting water  level decline,  but will
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RECOMMENDATION 3: CONTINUE ONGOING GROUNDWATER 
MONITORING 


Groundwater  level  and  groundwater    monitoring  is  currently  being 
conducted in accordance with the Seaside Basin M&MP and Seawater Intrusion 
Response Plan (SIRP).  The M&MP is a key component of basin management that 
is  already  being  implemented  by  the Watermaster.   Continued monitoring  in 
accordance with the M&MP and SIRP will provide the data necessary for making 
future management decisions. 
 
As presented  in  the Watermaster’s 2007 and 2008 Annual Reports,  the need  for 
additional  monitoring  wells  has  been  evaluated  and  should  continue  to  be 
addressed regularly by the Watermaster.  Supplementary to the monitoring well 
site  already  recommended,  additional  monitoring  wells  within  the  Northern 
Inland  Subarea  may  need  to  be  considered,  particularly  if  pumping  is 
redistributed from the coastal area to more inland areas.  Furthermore, northern 
inland monitoring wells are necessary to better define the basin boundary and to 
monitor groundwater  interaction with  the adjacent Salinas Groundwater Basin.  
Monitoring well data will also contribute to understanding the amount of water 
in  storage  and  the  amount of useable  storage  space available  for groundwater 
management purposes.   
 


RECOMMENDATION 4: CONTINUE ANNUAL ANALYSES 


The  Amended  Decision  requires  that  an  Annual  Report  be  prepared  by  the 
Watermaster.    The  Annual  Report  is  to  address  the  specific  Watermaster 
functions set forth in Section III.L.3.x of the Decision.  The Annual Reports filed 
in November of 2007 and 2008  included a  section pertaining  to Water Quality 
Monitoring, and also included the summaries of the Seawater Intrusion Analysis 
Report (SIAR) for each of these years. 
 
The annual  reports are  important documents  that serve  to, 1) provide a spring 
and fall snap shot of groundwater quality and groundwater levels for each year, 
2)  allow  for  a  year‐by‐year  comparison  of  basin  conditions,  and  3)  document 
basin management  decisions  and  actions,  and  their  resultant  impacts  on  the 
Basin. 
 
The analyses that are included in the Annual Reports should be continued. 
 


quality
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RECOMMENDATION ASIN MANAGEMENT 


ell calibrated there will be 
  high  level  of  confidence  that  the  model  is  able  to  accurately  simulate 


o  


  scenarios  can be  run  to 
valuate impacts on groundwater levels and water quality.  Among other things, 


 Decision.  A groundwater 
model could predict  the amount and availability of artificially recharged 


 a 
later date. 


 


eling planned for 2009.   


EPLENISHMENT WATER 


The A
overse
Admin Replenishment  budget.  The Monitoring  and 
Management Plan budget and  the Administrative budget are set every year by 


timated  cost of 
obtain
 


 5: IMPROVE B
TOOLS AND TECHNIQUES 


To  improve  overall  basin management,  a  number  of  tools  and  techniques  are 
recommended.  A primary tool for managing the Seaside Groundwater Basin is a 
calibrated groundwater flow model.  If the model is w
a
groundwater conditions.   
 
Before m del development starts,  the Watermaster should determine the goals, 
objectives,  and detail  of  the model.   Once  the model has  been developed  and 
appropriately  calibrated, potential  future management
e
a groundwater model is an effective tool for analyzing and estimating: 
 


1. Combined impacts of several simultaneous basin management actions.   
2. Changes  in  Total  Useable  Storage  Space  as  a  result  of  individual  or 


combined basin management actions. 
3. Storage Efficiency, as required by the Amended


water, or water that is stored in‐lieu that can be successfully recovered at


The  protective  elevations  contained  in  this  BMAP  are  based  on  protection  of 
production wells  and  not  the  entire  aquifer.    Setting  protective  elevations  for 
specific aquifers is another management technique that will be possible with the 
groundwater mod
 


RECOMMENDATION 6: DEVELOP LONG‐TERM FINANCING 
PLAN FOR R


mended Decision  identifies  three  separate budgets  that  the Watermaster 
es:  (1)  the  Monitoring  and  Management  Plan  budget,  (2)  an  annual 
istrative  budget,  and  (3)  a 


the Watermaster.  The Replenishment budget  is based on  an  es
ing replenishment water to offset cumulative overproduction.   
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The replenishment assessments are only  intended  to offset overproduction  that 
ued.   The  current  replenishment 


assessm
occurr
the Sea
occurr ient to raise groundwater 
levels    the  Seaside  Groundwater  Basin  sufficiently  to  prevent  seawater 


uld develop a plan to address this issue. 
 


has  occurred  after  the  Decision  was  iss
ents  are  not  sufficient  to  buy  water  that  offsets  overpumping  that 


ed prior to the Decision.  The overpumping prior to the decision added to 
side Groundwater Basin’s deficit.  Offsetting only the overproduction that 
ed after the Amended Decision may not be suffic
in


intrusion. The Watermaster sho
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SECTION 1  


INTRODUCTION 


1.1 BACKGROUND 


As part of State Water Resources Control Board (SWRCB) adopted Resolution No. 


2009‐0011, which established a statewide Recycled Water Policy, salt and nutrient 


management plans (SNMP) for each groundwater basin in California are required 


by 2014. The SNMP are called for to facilitate management of salts and nutrients 


in a manner that optimizes recycled water use while ensuring protection of 


groundwater supply and beneficial uses, agricultural beneficial uses, and human 


health. The SNMP identifies sources, transport and fate of salts and nutrients in 


surface water and groundwater within the Seaside Basin. 


 


The Seaside Basin SNMP has been prepared in response to the Recycled Water 


Policy requirement to complete a SNMP by the end of 2014. Its development 


dovetails with an update to the Monterey Peninsula, Carmel Bay, and South 


Monterey Bay Integrated Regional Water Management Plan (IRWMP). Funding 


for the SNMP and IRWMP update is provided by the California State Department 


of Water Resources (DWR) as part of a Proposition 84 IRWM Planning Grant.  


 


1.2 GOALS 


The goals of the SNMP are the same as those identified in the IRWMP in 2007: 


 


Protect and improve water quality for beneficial uses consistent with 


regional community interests and the RWQCB basin plan through 


planning and implementation in cooperation with local and state agencies 


and regional stakeholders. 


 


1.3 OBJECTIVES 


Meet or exceed all applicable water quality regulatory standards.  


The primary objective of the SNMP is to protect groundwater in the Seaside Basin. 


To achieve this, programs need to be in place to ensure that water quality 


regulations are either met or exceeded. This includes activities that can mitigate 


current problems and evade possible future water quality degradation,              e.g., 


seawater intrusion.  
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Meet or exceed urban water quality targets established by stakeholders.  


Targets set by municipal and industrial stakeholders that are beyond regulatory 


requirements should be met or exceeded.  


 


Meet or exceed recycled water quality targets established by stakeholders.  


In order to promote public and private recycled water demand, it is important that 


water quality targets set by stakeholders not only meet regulatory requirements 


but also meet the requirements or expectations of the eventual end-users.  


 


Protect surface waters from contamination  


All surface waters in the planning region should be protected from contamination 


and the threat of contamination. Protecting surface waters that drain to Monterey 


Bay will protect the Monterey Bay National Marine Sanctuary. The Monterey 


Regional Storm Water Management Program is currently being implemented to 


assist in meeting this objective.  


 


Protect the Seaside Basin from contamination and threat of contamination.  


The Seaside Basin should be protected from contamination and the threat of 


contamination. This includes protecting from point-source and non-point-source 


pollutants and preventing sea-water intrusion.  


 


Minimize impacts from storm water (or urban) runoff through implementation 


of Best Management Practices or other alternatives. 


The discharge of pollutants to waters of the United States from any point source is 


unlawful unless the discharge is in compliance with a National Pollutant 


Discharge Elimination System (NPDES) permit. The planning Region is subject to 


Phase II NPDES requirements which are intended to address potentially adverse 


impacts to water quality and aquatic habitat by instituting the use of controls on 


the unregulated sources of storm water discharges that have the greatest 


likelihood of causing continued environmental degradation.  
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1.4 REGULATORY REQUIREMENTS 


 BASIN PLAN AND BENEFICIAL USES 


The Central Coast Regional Water Quality Control Board (RWQCB) relies on its 


adopted “Water Quality Control Plan for the Central Coast Basin Plan” (Basin 


Plan) to manage surface and groundwater in order to provide the highest water 


quality reasonably possible. The Basin Plan lists beneficial uses and describes 


water quality objectives to maintain water quality, describes programs, projects, 


and other actions to achieve the plan’s standards, summarizes plans and policies 


to protect water quality, and describes statewide and regional monitoring 


programs. 


 


The RWQCB implements the Basin Plan by issuing and enforcing waste discharge 


requirements (WDR, non-water body discharges) and National Pollutant 


Discharge Elimination System (NPDES) permits (surface water body discharges) 


for point discharges, establishment of water-quality based effluent limitations, 


prohibitions of discharge, and the review and establishment of Total Maximum 


Daily Loads. 


 


Each water body under the Basin Plan is designated one or more beneficial uses 


such as domestic, municipal, agricultural, and industrial supply; power 


generation; recreation; aesthetic enjoyment; navigation; and preservation and 


enhancement of fish, wildlife, and other aquatic resources. Section 3.9 identifies all 


beneficial uses in the Seaside Basin. 


 


Monitoring activities to determine compliance with water quality objectives 


include discharger self-monitoring required under WDRs and NPDES permits, 


and monitoring undertaken by the RWQCB through its Central Coast Ambient 


Monitoring Program. 


 


 STORM WATER REGULATIONS 


The 1987 amendments to the Clean Water Act added Section 402(p) provides a 


framework for regulating certain storm water discharges under the NPDES 


program. Separate permits are required for municipal, industrial, and construction 


activities. 
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Since March 10, 2003, municipal storm water permits for urbanized areas in the 


Seaside Basin have been covered under EPA’s Storm Water Phase II Final Rule 


(December 1999), which established application requirements for storm water 


permits for additional operators of MS4s in urbanized areas. In 2000, the cities in 


the Southern Monterey Bay area (including all those in the Seaside Basin), 


Monterey County, and the Pebble Beach Company formed a Working Group to 


develop a storm water management program and secure a Phase II NPDES permit 


from the RWQCB. The Working Group developed the Monterey Regional Storm 


Water Management Program (MRSWMP) and permit coverage was issued by the 


RWQCB in September 2006. The MRSWMP is currently being implemented by the 


participating entities. Under the permit, there are six types of pollution control 


activity: public education, pollution source identification and abatement, water 


quality monitoring, land use regulations, construction site regulation and control 


of municipal operations. 


 


The MRSWMP contains a series of management practices, referred to as “Best 


Management Practices” (BMPs). These BMPs are designed to reduce the discharge 


of pollutants from the municipal separate storm sewer systems to the “maximum 


extent practicable,” to protect water quality, and to satisfy the appropriate water 


quality requirements of the Clean Water Act.  


 


Storm water associated with industrial activities that discharge either directly to 


surface waters or indirectly through separate municipal storm sewers must be 


regulated by an NPDES permit (Water Quality Order No. 97-03-DWQ, General 


Permit No. CAS000001).  


 


Currently, the SWRCB has adopted a separate statewide general permit for 


construction activities disturbing an area greater than one acre (Order No. 2012-


0006-DWQ, NPDES No. CAS000002). The intentions of this permit are to eliminate 


or reduce non-storm water discharges to storm sewer systems and other waters, 


and to implement and perform inspections of Best Management Practices (BMPs). 


State agencies such as Caltrans, municipal agencies and private construction 


activities are subject to this permit. 
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 RECYCLED WATER POLICY 


In an effort to increase availability and reliability of existing supplies, the use of 


recycled water has been increasing in California. In 2009, the SWRCB adopted the 


Recycled Water Policy (February 2009) to address long-term water quality issues 


raised by water reuse. As part of the policy, salt and nutrient management plans 


(SNMP) for each groundwater basin in California are required by 2014 to facilitate 


management of salts and nutrients in a manner that optimizes recycled water use 


while ensuring protection of groundwater supply and beneficial uses, agricultural 


beneficial uses, and human health. The policy was revised in January 2013 to 


include Chemicals of Emerging Concern (CECs) monitoring requirements for 


planned and future intentional recycled water recharge projects. 


 


The Recycled Water Policy states that Salt and Nutrient Management Plans need 


to be completed by 2014 to facilitate basin-wide management of salt and nutrient 


from all sources in a manner that optimizes recycled water use while ensuring 


protection of groundwater supply and beneficial uses, agricultural beneficial uses, 


and human health.  


 


The RWQCB through its regulation of waste discharges, requires operators of 


publically owned treatment works (POTW) to develop implementation plans to 


meet the objectives of the Recycled Water Policy. 


 


 GROUNDWATER BASIN ADJUDICATION 


In 2006, the Monterey County Superior Court (California American Water v. City of 


Seaside et al., Case No. M66343) concluded that groundwater production within the 


Seaside Basin exceeds the Natural Safe Yield and therefore a physical solution that 


reduces production to the Natural Safe Yield was established to prevent seawater 


intrusion and its deleterious effects on the Basin. The adjudication process led to 


the issuance of the Court Decision (amended in 2007) that created the Seaside 


Groundwater Basin Watermaster (Watermaster). The Watermaster’s role is to 


administer and enforce the provisions of the Amended Decision (California 


American Water v. City of Seaside et al., 2007). The Watermaster consists of nine 


representatives (number of representative in parentheses) from Cal-Am (1), City 


of Seaside (1), City of Sand City (1), City of Monterey (1), City of Del Rey Oaks (1), 


Landowner Group (2), Monterey Peninsula Water Management District (1), and 


Monterey County/Monterey County Water Resources Agency (1). 
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The threat of seawater intrusion is managed by the Court Decision in part by 


triennial pumping reductions which end in 2021 at the Natural Safe Yield of 3,000 


acre-feet per year (AFY). The Decision required that a monitoring and 


management plan (MMP) be implemented that was consistent with criteria 


outlined in the Decision. This MMP was completed in September 2006 and 


approved by the Court in February 2007 to ensure that the Seaside Groundwater 


Basin is protected and managed as a perpetual source for beneficial users. The 


MMP includes groundwater production, groundwater level, and groundwater 


quality monitoring. Details of the MMP monitoring plan are provided in Section 


5. 


 


It should be noted that the adjudicated basin boundary is slightly different than 


the basin boundary that is used for this SNMP. A discussion of the different 


boundaries is presented in Section 3.1. 
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SECTION 2  


STAKEHOLDER PROCESS 


Stakeholder involvement is key to the success of developing and implementing a 


SNMP. The stakeholders are those responsible for ensuring the plan is carried out 


and updated as needed to reflect changing land use and activities within the basin.  


 


2.1 STAKEHOLDER IDENTIFICATION 


The Watermaster has a Board that comprises the City of Seaside, Laguna Seca 


subarea landowners, Monterey Peninsula Water Management District, City of 


Sand City, California American Water, City of Del Rey Oaks, Monterey 


County/Monterey County Water Resources Agency, Coastal subarea landowners, 


and the City of Monterey. These Board members account for most of the 


stakeholders in the basin. Others that are not as directly represented on the Board 


include the following golf courses: Nicklaus Club-Monterey (formerly Pasadera 


Country Club), Laguna Seca Golf Ranch, and Black Horse and Bayonet, which are 


owned by the City of Seaside. 


 


2.2 STAKEHOLDER INVOLVEMENT 


During the course of the SNMP development, the Watermaster’s Technical 


Advisory Committee (TAC) was kept updated on development and asked to 


provide direction on key issues. 


 


 May 9, 2012 – presentation to TAC on content of SNMP, and information 


request that will be issued to golf courses and other stakeholders with 


potential salt and nutrient loading activities. 


 


 February 13, 2013 – TAC input on which basin boundary to use for the 


SNMP. The topic was referred to the Board who deferred it to the RWQCB’s 


decision.  


 


 January 8, 2014 – presentation to the TAC on SNMP findings and way 


forward. 


 


 April 2014 – presentation to the Seaside Basin Watermaster TAC and 


Board to present findings of the SNMP.  
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SECTION 3  


BASIN CHARACTERISTICS 


 


3.1 BASIN BOUNDARY 


The Seaside basin as a subbasin of the Salinas Valley Basin is delineated by the 


DWR in Bulletin 118 as shown on Figure 1. This delineation of the basin has not 


been used historically or currently for management purposes. There are more 


relevant basin boundaries which are discussed below that are used in place of the 


DWR boundary. The Seaside Basin boundary that is included as Exhibit B of the 


original adjudication decision (Decision) filed March 27, 2006, is from Figure 2-1 


of the CH2MHill 2004 report titled Hydrogeologic Assessment of the Seaside 


Groundwater Basin. Although not stated in that report, the overall basin 


boundaries, subbasin and subarea boundaries are taken from Plate 1 of the Fugro 


West, Inc. 1997 (Fugro 1997) report titled Hydrogeologic Assessment, Seaside Coastal 


Groundwater subareas, Phase III Update. The overall basin boundary used in the 


Fugro 1997 report was in turn based on Figure 3 of the U.S. Geological Survey 1982 


report titled Ground Water in the Seaside Area, Monterey County, California (Muir, 


1982). The northern and eastern boundaries delineated in this report were based 


on very limited geologic control and groundwater levels. Figure 1 shows the basin 


boundary used for the adjudication decision. 


 


The overall basin boundaries of the adjudication decision are therefore based on 


reconnaissance-level analyses published by the USGS in 1982. The basin boundary 


was revised as part of an updated investigation of the Seaside Basin as described 


by Yates et al. (2005). Due to this more recent and detailed analysis of boundary 


conditions by Yates et al. (2005), this boundary is considered as the most current 


and accurate documented depiction of the basin boundaries and has been used in 


the Monterey Peninsula IRWMP. Figure 1 shows the difference between the 


adjudicated and updated boundaries. 


 


Per the Decision, the basin is divided into four subareas. The coastal area west of 


the former Fort Ord boundary is divided into a Northern Coastal subarea and a 


Southern Coastal subarea by the extension of the Laguna Seca anticline (Figure 1). 


Similarly the area east of the former Fort Ord boundary is divided by the Laguna 


Seca anticline into the Northern Inland subarea and the Laguna Seca subarea. 
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3.2 BASIN PHYSIOGRAPHY 


The Seaside basin is located adjacent to Monterey Bay in Monterey County. It 


underlies the Cities of Seaside, Sand City, Del Rey Oaks, Monterey, and portions 


of unincorporated county areas, including portions of former Fort Ord, and the 


Laguna Seca area. The basin is bounded by the Pacific Ocean to the west, the 


Salinas Valley to the north, the Toro Park area to the east, and Highways 68 and 


218 to the south (Figure 1). An active dune system along the coast dominates the 


coastal topography, with older less active dunes found inland, mostly within the 


former Ford Ord open space. This hilly coastal plain, slopes both northwards to 


the Salinas River Valley and westwards towards the Monterey Bay. Elevations in 


the basin range from sea level at the coast to 950 feet above mean sea level inland. 


 


3.3 WATERSHEDS AND HYDROLOGY 


The groundwater basin contains a number of watersheds defined by the DWR that 


are part of the Salinas Hydrologic Unit (Figure 2). Pilarcitos Canyon and Corral de 


Tierra Valley watersheds drain northeast to the Salinas Valley, while the Laguna 


Seca and Monterey watersheds drain northwest to the Pacific Ocean. 


 


There are few flowing creeks in the basin because of the permeable nature of the 


soils. The only creek with a defined channel is the Arroyo del Rey which flows 


intermittently in Canyon del Rey to the south of the basin, roughly alongside 


Highway 68 and 218 (Canyon del Rey Blvd), and into Laguna Grande Lake, 


through Roberts Lake and eventually into Monterey Bay through a series of flow 


control structures. Flow in the creek responds rapidly to rainfall, and is usually 


dry in the summer months. Creeks in the area have a “flashy” nature and readily 


lose water to streambed seepage. There are no natural surface water bodies within 


the basin boundary. Just south of the basin boundary, the coastal man-made lakes: 


Laguna Grande / Roberts Lake are found (Figure 2). Although these lakes do not 


fall directly within the basin boundaries, their catchments do include part of the 


Seaside basin. 
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Figure 1: Seaside Groundwater Basin Boundary 
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Figure 2: Seaside Groundwater Basin Watersheds and Hydrology
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3.4 CLIMATE 


The area experiences a Mediterranean-type, semi-arid climate, with warm dry 


summers and mild winters. Ninety percent of its annual rainfall falls in the months 


between November and April. There is no long-term weather station in the Seaside 


basin. The closest long-term climate stations are Monterey Station (045795) and 


Salinas#2 (047668). The Monterey Station is approximately 3.5 miles to the west of 


the Seaside Basin, and the Salinas Station approximately seven miles to the 


northeast (Figure 3). As shown by the isohyetal map on Figure 3, the rainfall across 


the Seaside basin varies from 14 inches near the Salinas Valley to 20 inches at the 


southern boundary. An average of the two stations is therefore a good measure of 


the average rainfall experienced by the basin. Averaging the rainfall from both 


stations for Water Year 1959 through 2011 gives an average of 16.5 inches per year. 


The rainfall over this period has ranged from 8 to 41 inches per year. Most years 


have below average rainfall but the years that are over the average are often at 


least 10 inches over the average. Figure 3 includes a plot of the annual rainfall from 


Water Year 1959 to 2011 for each station, and includes a cumulative departure 


from mean annual rainfall plot for the Monterey Station to show rainfall trends 


over time. The plot shows there were dry periods between 1959 and 1966, 1984 


and 1992, and 1999 and 2004.  
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Figure 3: Distribution of Rainfall
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3.5 GEOLOGIC/HYDROGEOLOGIC FRAMEWORK 


 STRATIGRAPHY AND HYDROSTRATIGRAPHY 


The Seaside basin consists of a sequence of unconsolidated marine, fluvial and 


aeolian sediments that overlie relatively impermeable Monterey Formation of 


Miocene age and older crystalline rocks. The geologic map on Figure 4 shows the 


surface geology as mapped by Rosenberg (2001). 


 


Conformably overlying the Monterey Formation is Santa Margarita Sandstone, 


which is also referred to as the Santa Margarita aquifer or deep aquifer. The Santa 


Margarita Sandstone consists primarily of marine-derived, sedimentary 


sandstone. Exploratory drilling associated with the Watermaster’s sentinel wells 


suggests that parts of the deep aquifer previously assigned to the Santa Margarita 


Sandstone in and near the Northern Coastal and Northern Inland subareas consist 


of generally finer-grained sediments that should be assigned to the Purisima 


Formation. The only outcrops of Santa Margarita Sandstone (Tsm) within the basin 


occur along the eastern portion of the Laguna Seca Anticline and at the intersection 


of the Chupines and Ord Terrace Faults. 


 


The Purisima Formation interfingers with the Santa Margarita Sandstone in the 


northern portion of the basin. The location of the transition is poorly understood 


due to a paucity of wells in the area where this transition occurs. The Purisima 


Formation is similar to the Santa Margarita Sandstone in that it is a marine deposit 


consisting of poorly indurated, gravels, sands, silts, and silty clay. Where the 


Purisima Formation is known to occur in the Marina area, it is deeper than 1,500 


feet below MSL. There is no Purisima Formation outcrop in the basin. 


 


The geologic unit unconformably overlying the Santa Margarita Sandstone and 


Purisima Formation is a Tertiary and Quaternary continental deposit locally called 


the Paso Robles or shallow aquifer. This unit consists of a mixture of continentally-


derived gravel, sand, silt and clay sedimentary deposits. The unit is exposed in the 


foothills of the Laguna Seca subarea. It is an unconfined aquifer that is overlain by 


the surficial Aromas Sand. The Aromas Red Sands and Older Dune deposits are 


Quaternary surficial deposits representing the uppermost geologic units in the 


basin. These deposits are a variety of continental deposits, including: fluvial and 


coastal terrace, flood-plain, stream alluvium, colluviums and basin deposits 


(Yates, et al., 2002).  
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Figure 4: Geology and Faults 
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  STRUCTURAL GEOLOGY 


The Chupines Fault zone roughly bounds the southern edge of the basin (Figure 


4). The Seaside and Ord Terrace Faults are found running through the basin, north 


of the Chupines Fault. The northeast side of the each of the faults is typically 


downthrown. This has resulted in a loss of Santa Margarita Sandstone south of the 


Seaside Fault, and as a result there is also very little Paso Robles aquifer or alluvial 


sediments in the area between the Chupines and Seaside Faults. For the conceptual 


model the faults are considered partial groundwater flow barriers although the 


offset in geology likely causes more of an impedance to groundwater flow than 


any fault gouge. 


 


The Laguna Seca Anticline separates the northern and southern subareas of the 


Seaside Groundwater Basin (Figure 4). This feature—including the segment of the 


Ord Terrace Fault that offsets the anticline—forms a subsurface hydraulic partial 


barrier to groundwater flow.  


 


The top of the Monterey Formation is considered non-water bearing due to low 


yields and poor water quality, and is therefore regarded as the base of the 


groundwater basin. There is no outcrop of Monterey Formation within the basin. 


A contour map showing its elevation and topography in basin found in Figure 5. 


Major features to note are the undulations in the Laguna Seca area due to the 


Laguna Seca anticline; and the depth of the basin in the north, where it reaches an 


elevation of 1,200 feet below MSL. Its highest elevation is approximately 500 feet 


above MSL, which is found at the Laguna Seca Anticline’s intersection with the 


Ord Terrace Fault. 
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Figure 5: Top of the Monterey Formation (Base of Basin)
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3.6 GROUNDWATER OCCURRENCE 


 GROUNDWATER IN THE AROMAS SANDS 


The Aromas Sands and other surficial deposits are unsaturated in many parts of 


the Seaside basin, and are not extensively pumped for municipal use. Only near 


the coast are they partly saturated. These sediments are not significant sources of 


groundwater supply (Yates, et al., 2002). 


 


 GROUNDWATER IN PASO ROBLES AQUIFER 


The Paso Robles aquifer is an unconfined aquifer that is tapped by production 


wells. Many of the wells that are screened in the Paso Robles aquifer are also 


screened in the underlying Santa Margarita aquifer. 


 


The water-bearing characteristics of the Paso Robles aquifer are variable due to the 


flood plain depositional environment, which formed coarse-grained channel 


deposits cutting into fine-grained overbank deposits (Yates, et al., 2002). The Paso 


Robles aquifer is hydraulically linked to the ocean, which increases its 


susceptibility to seawater intrusion. 


 


 GROUNDWATER IN SANTA MARGARITA/ PURISIMA AQUIFERS 


The majority of production wells in the basin produce groundwater from the deep 


or Santa Margarita/Purisima aquifer. Groundwater levels in this aquifer have 


shown a decline since production started in earnest in the 1990s. This in part has 


been attributable to pumping restrictions imposed on CAW’s Carmel River 


pumping by the State Water Resources Control Board’s Order 95-10. 


 


Due to overlying low conductivity sediments, the Santa Margarita/Purisima 


aquifer is confined. Based on observed groundwater level behavior in the Santa 


Margarita aquifer, there appears to be limited leakage from the overlying shallow 


aquifer and limited connection to the ocean. 


 


The Purisima Formation is less permeable than the Santa Margarita aquifer. 


However, it is much thicker than the Santa Margarita aquifer, which translates to 


similar transmissivity values (Feeney, 2007). 
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3.7 GROUNDWATER FLOW 


 HORIZONTAL FLOW DIRECTIONS 


Figure 6 and Figure 7 show groundwater elevation contours for the shallow (Paso 


Robles) and deep (Santa Margarita/Purisima) aquifers, respectively. These 


contours were produced as part of the Water Year 2012 Seawater Intrusion 


Analysis report for the Watermaster (HydroMetrics WRI, 2012). Both aquifers 


have pumping depressions: in the Northern Coastal subarea and in the Laguna 


Seca subarea. In general, groundwater flows from the higher inland areas to the 


lower coastal areas.  


 


 VERTICAL FLOW GRADIENTS 


Head differences between shallow and deep monitoring wells can be used to 


determine vertical hydraulic gradients. The data from paired wells showed that in 


the 1980’s and early 1990’s vertical gradients were upwards, or from the deep 


aquifer to the shallow aquifer; but as groundwater pumping in the Seaside basin 


increased, the gradients reversed to downwards, or from the shallow aquifer to 


the deep aquifer. 


 


In the area of Roberts Lake and Laguna Grande in the Southern Coastal subarea, 


there is a probability that an upwards vertical gradient persists due to the area 


being a groundwater discharge point. This assumption, however, cannot be 


confirmed with groundwater elevation data as there are no paired monitoring 


wells in this area. 
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Figure 6: Shallow Groundwater Elevation Map – July/August 2012 
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Figure 7: Deep Groundwater Elevation Map – July/August 2012
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3.8 LAND USES AND LAND COVER  


Land use along the coastal area east of Highway 1 comprises an approximately 1.5 


mile wide strip of residential, light industrial, commercial and institutional 


facilities (Figure 8). The Bayonet and Black Horse Golf Courses are also found 


within this developed strip. 


 


The other main developed artery is alongside Highway 68 (Monterey Salinas 


Highway) in the Laguna Sea area. Residential land use predominates, but there is 


also some industrial and commercial land use. Two golf courses, the Laguna Seca 


Golf Ranch and the Nicklaus Club-Monterey are found in this area. The Laguna 


Seca Recreation Area and Raceway is located north of Highway 68. 


 


The Toro area is an additional developed hub in the southeast corner of the basin 


which extends beyond the basin’s eastern boundary and along Highway 68. The 


main developed land use is residential housing. 


 


The central part of the basin comprises open space that was formerly part of the 


Fort Ord military facility. Although there are plans to develop a small amount of 


former Fort Ord land near the already developed area east of Seaside, the 


remainder of the open space will stay undeveloped.  


 


Figure 8 shows land use and land cover compiled from the 2010 adopted General 


Plan for Monterey County and City of Seaside’s General Plan. Longer-term plans 


indicate some development along Fort Ord’s western boundary. These areas are 


indicated with a cross-hatch pattern. 
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Figure 8: Land Use 


Take 


this out 







 


Seaside Groundwater Basin Salt & Nutrient Management Plan  


June 24, 2014 - 25 - 


3.9 BENEFICIAL WATER USES 


Per the Central Coast RWQCB’s Basin Plan (2011a), beneficial uses for surface 


water in the Seaside basin are identified in Table 1. Note that Laguna Grande and 


Roberts Lakes do not fall directly within the basin boundary, however their 


watersheds do include part of the Seaside basin. 


 


Table 1: Seaside Basin Beneficial Uses 
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Laguna Grande/Roberts Lake X   X X X X X X 
Any Other Surface Water X   X X X    
Groundwater X X X       


 


The Basin Plan does not specifically identify beneficial uses for groundwater in the 


Seaside Basin. It does however state that groundwater throughout the Central 


Coast Basin, with one exception in another groundwater basin, is suitable for 


agricultural, municipal and domestic, and industrial uses. 


 


3.10 SURFACE / STORM WATER QUALITY 


As described previously, there is little surface water in the Seaside basin. This 


section describes the quality of water contained in Roberts Lake and storm water. 


Although there are several storm water percolation locations in the basin, there 


are no water quality data available for them. These ponds collect storm water from: 


the Seaside Highlands development, Monterey Peninsula Regional Park (Frog 


Pond Wetland Preserve), and the Ryan Ranch development off Highway 68 


(Figure 2). Within the City of Seaside there are two percolation systems beneath 


parking lots: at Edgewater shopping center (Costco) and the other at Auto Center 


(Figure 2). 


 


The only storm water quality data are collected by the Monterey Bay Sanctuary 


Citizen Watershed Monitoring Network. The network includes two sites in the 


Seaside basin (Figure 2). One site is near the Best Western hotel at Roberts Lake 
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(Hotel) and the second is from a storm water outfall near Bay Street (Bay St). 


Samples are collected at different times of the year. Dry run samples are storm 


water samples collected after a dry weather rainfall event, and first flush is 


collected from water flowing into the ocean during the first major storm of the 


season. Samples are also collected during dry weather in spring and summer.  


 


The catchment for the Hotel monitoring site is much larger than the Bay St 


catchment; it encompasses almost the entire Laguna Seca subarea, and extends 


beyond the basin boundary (Figure 9). The land use within the catchment of the 


Hotel monitoring site includes former Fort Ord open space, urban and rural 


residential, the Nicklaus Club-Monterey and Laguna Seca golf courses, and a 


minor amount of industrial and commercial. It also contains the southern portion 


of the groundwater basin which has the basin’s highest native groundwater TDS. 


Outside of the basin, the Hotel site catchment includes a portion of the Monterey 


Peninsula Airport, the Tehama Golf Course, urban and rural residential, open 


space, and industrial and commercial land uses.  


 


The catchment for the Bay St. monitoring site includes almost all the basin’s 


industrial and commercial land, and over half the basin’s urban residential area.  


 


Typical ranges in water quality from the two monitored sites are summarized in 


Table 2. Generally, the spring and summer water quality falls within the ranges 


for dry run and first flush data, and therefore were not included in Table 2. 


 


The water quality observed at each of the sites is typical of quality expected from 


each of their respective land uses. The Bay St. site collects more storm water from 


developed areas than the Hotel site. Because of the permeable nature of the 


sediments in the basin, areas that are not developed with impervious surfaces have 


less storm water runoff and more percolation into the basin. As a result, urea, 


nitrate-nitrogen, metals, TSS, and bacteriological concentrations at Bay St. are 


greater than those measured at the Hotel site. The Hotel monitoring site has higher 


conductivity than Bay St., which is probably due to its catchment containing the 


Laguna Seca subarea where the occurrence of shallow Monterey Shale produces 


groundwater with higher conductivity and TDS, as described in Section 3.11. 


 


Although the storm water monitored at the two sites is discharged to the ocean 


and does not have an opportunity to percolate into the basin, the water quality is 


representative of other storm water generated in similar environments throughout 


the basin. 
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Table 2: 2009 - 2012 Range in Storm Water Quality Collected by Monterey Bay 


Sanctuary Citizen Watershed Monitoring Network 


Constituent 


Water 


Quality 


Criterion 


Dry Run 2009-2012 


Range 


First Flush 2009-2012 


Range 


Bay St Hotel Bay St Hotel 


Conductivity, µS/cm - NF NA 70 - 240 36 – 1,480 


Urea, µg/L - NF 26 62 - 284 37 


Nitrate-Nitrogen (NO3-N), mg/L ≤ 2.252 NF 0.025 
0.22 – 


0.74 
0.025 


o-Phosphate as P, mg/L ≤ 0.122 NF 
0.14 – 


0.51 


0.17 – 


0.34 
0.22 – 0.53 


Total Copper, µg/L ≤ 301 NF 6 - 12 52 - 126 7 – 21 


Total Zinc, µg/L ≤ 2001 NF 2.5 
28.0 – 


32.5 
ND 


Total Lead, µg/L ≤ 301 NF 6 - 11 219 - 345 10 – 21 


Total Suspended Solids, mg/L ≤ 5002 NF 9 - 23 59 - 173 12 – 25 


E. Coli, MPN/100 ml ≤ 2353 NF 20 - 100 
34,162 – 


64,900 
273 – 2,393 


Enterococcus, MPN/100 ml ≤ 1043 NF 20 - 100 
47,396 – 


90,327 
344 – 1,465 


1 Basin Plan Objective, 2 Central Coast RWQCB, 3 EPA Ambient Water Quality Criteria 


ND = non-detect, NF = not flowing, NA = not available 


Source of data: Monterey Bay Sanctuary Citizen Watershed Monitoring Network (2012). 
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Figure 9: Storm Water Monitoring Site Catchments with Land Use 


UPDATE with new catchments 
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3.11 GROUNDWATER QUALITY 


 GROUNDWATER QUALITY DESCRIPTION 


Groundwater in the basin is divided into two distinct types. The Northern Coastal 


subarea has sodium-bicarbonate type water, and the Southern Coastal and Laguna 


Seca subareas have sodium-chloride type waters (Muir, 1982). The shallow and 


deep aquifers also have differing groundwater qualities. Data used to describe the 


current groundwater quality in this section is from the Watermaster’s database 


that is described in Section 6. 


 


Data used to show concentration ranges starts in 1990. To characterize 


groundwater quality for each subarea, median well concentrations for TDS, 


chloride, and nitrate-N over the past five years (2008 through 2012) were 


contoured and area-weighted to arrive at an average groundwater quality for each 


subarea that is representative of current land use practices (Figure 14 through 


Figure 16). The maps include the wells and their median concentrations used in 


the analyses. Table 5 summarizes the existing water quality estimated for both the 


shallow and deep aquifers within each subarea, and also includes an average 


volume weighted concentration of the shallow and deep aquifers combined. 


 


NORTHERN COASTAL SUBAREA 


Stiff diagrams for monitoring wells in the Northern Coastal subarea show that, the 


shallow or Paso Robles aquifer has a lower anion/cation concentration than the 


deep or Purisima/Santa Margarita aquifer (Figure 10). As a result, total dissolved 


solids (TDS) for the Paso Robles aquifer (shallow) in the Northern Coastal subarea 


typically ranges from 200 to 600 mg/L, while in the Purisima/Santa Margarita 


(deep) aquifer in the Northern Coastal subarea has a TDS that typically ranges 


from 250 to 650 mg/L (Figure 11). The TDS of the deep aquifer at the aquifer storage 


and recovery (ASR) wells located on the eastern boundary of the Northern Coastal 


subarea has decreased substantially since the start of injection into the deep aquifer 


by MPWMD in 2010. Figure 12 shows the decrease from 600 to 320 mg/L in 


monitoring well ASR-MW1 which is located in close proximity to the two existing 


ASR wells. This conditioning trend is expected to continue and expand in area as 


Phase II of the program consisting of an additional two wells will be commissioned 


in 2014. More information on this project can be found in Section 3.12.2. 
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Figure 10: Stiff Diagrams of Monitoring 


Wells in the Northern Coastal, Southern 


Coastal, and Laguna Seca subareas 
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Figure 11: Wells with TDS Data and Selected Graphs of TDS Concentrations over Time 
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Figure 12: ASR MW-1 Historical TDS Concentrations 


Deep aquifer chloride concentrations are slightly higher than the shallow aquifer, 


and can reach 420 mg/L. Nitrates in a portion the shallow aquifer in the Northern 


Coastal subarea are relatively high compared to other subareas in the basin (Figure 


16), although concentrations have always remained below 10 mg/L nitrate –N 


(Figure 13). The deep aquifer nitrate-N concentrations are usually non-detect to 


very low (Figure 13). Wells with the highest nitrates in the subarea are located in 


an area that was historically used for truck farming before it became urbanized. 


Furthermore, the dune nature of the soils readily allows nutrients to infiltrate and 


percolate into the shallow groundwater system. 


 


Hardness is high in the Northern Coastal subarea, although not as high as in the 


Laguna Seca subarea. Table 3 provides a hardness classification for reference.   


 


Table 4 summarizes the ranges in water quality for each subarea.  


 


Table 3: Hardness Classification 


Hardness mg/L as CaCO3 


Soft 0 – 60 


Moderate 61 – 120 


Hard 121 – 180 


Very Hard > 180 


Source: http://water.usgs.gov/owq/hardness-alkalinity.html 
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Figure 13: Wells with Nitrate Data and Graphs of Nitrate-N Concentrations over Time 
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Table 4: Seaside Basin Groundwater Quality Ranges 


Constituent 


Maximum 


Contaminant 


Level (MCL) 


Northern Coastal 


Subarea 


Northern 


Inland 


Subarea 


Southern 


Coastal 


Subarea 


Laguna Seca 


Subarea 


Shallow Deep Shallow Deep 


TDS, mg/L 500-1,000* 200-600 250-650 150-630 450-990 300-800 750-1,100 


Sulfate, mg/L 250-500* 10-270 10-370 10-100 40-180 10-110 30-250 


Chloride, mg/L 250-500* 30-230 30-420 50-180 70-330 80-290 190-350 


Sodium, mg/L - 30-140 30-260 35-105 60-310 80-160 120-170 


Magnesium, mg/L - 2-60 1-80 5-25 5-25 10-30 25-40 


Calcium, mg/L - 10-90 10-180 15-80 30-50 10-65 30-160 


Potassium, mg/L - ND - 10 ND - 50 2.2-5.5 ND - 5 ND - 20 ND - 6 


Hardness as CaCO3, mg/L - 40-250 25-350 50-280 110-210 60-200 190-530 


Nitrate as NO3, mg/L 45 ND - 40 ND - 20 ND - 3 5 - 60 ND - 4 ND - 6 


Nitrate-N (NO3-N), mg/L 10 ND - 6 ND - 6 ND – 0.2 ND – 13 ND – 1.2 ND – 1.2 


Ammonia-N, mg/L - ND - 1.9 ND - 1.6 ND ND – 1.3 ND – 0.4 ND – 0.18 


o-Phosphate as PO4, mg/L - ND ND NS ND NS ND – 1.69 


o-Phosphate as P, mg/L - ND – 1.63 ND – 1.63 ND – 0.1 ND – 0.4 ND – 1.16 ND – 1.35 


Arsenic, mg/L 0.010 NS 0.006-0.079 ND NS NS NS 


Iron, µg/L 0.3 ND - 5 ND - 25 ND – 2.3 ND – 0.1 0.1-4.0 ND – 4.0 


Manganese, µg/L 0.05 ND – 1.0 ND – 2.0 ND – 0.1 ND – 0.03 ND – 0.2 ND – 0.6 


* lower end of range is recommended 


ND = non-detect, NS = no samples 
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SOUTHERN COASTAL AND LAGUNA SECA SUBAREAS 


The southern subareas, i.e., Southern Coastal and Laguna Seca, have higher TDS 


than the rest of the basin. The Sand City’s Public Works Corporation well, in the 


Southern Coastal subarea, has anomalous TDS, chloride and nitrate concentrations 


which are not consistent with nearby wells. In 2013, the Watermaster attempted to 


study the likely source of these anomalous concentrations but were unsuccessful 


sourcing historical groundwater quality data for the well or nearby wells. The 


well’s sodium/chloride ratio suggests seawater is not the source of chloride. 


Historically, this area was used for truck farming which could account for the 


elevated nitrates. It should be noted, however, that this well is not screened in 


either the deep or shallow aquifers but in a water-bearing zone above these 


aquifers that is treated separately in the adjudicated Decision. Limited data for the 


only other well in the Southern Coastal subarea (Plumas 4) shows TDS is higher 


than the Northern Coastal subarea with chlorides just above 300 mg/L and nitrates 


being non-detect to very low (Figure 11 and Figure 13, respectively). 


 


The inland Laguna Seca subarea has naturally occurring poorer groundwater 


quality than the rest of the basin. TDS typically ranges between 750 and 1,100 mg/L 


and chloride ranges between 190 – 350 mg/L in deeper wells, i.e., Cal-Am’s Ryan 


Ranch wells (Figure 11). The cause of the higher TDS is likely connate water from 


the underlying Monterey shale formation mixing with the groundwater (Muir, 


1982). Shallow wells in the Laguna Seca subarea have slightly lower TDS (300 – 


800 mg/L) and chloride (80 – 290 mg/L) than deep wells (Table 4). Nitrate-N is non-


detect to very low in both shallow and deep wells (Figure 13). Hardness is very 


high throughout the subarea, but particularly in deeper wells. 


 


Hard to very hard water occurs throughout the basin and has compounding 


impacts on the basin. To improve hardness, residential water softeners use an ion 


exchange process which requires the addition of salts. These salts are disposed of 


to the sanitary sewer thereby increasing the salt load to wastewater treatment 


plants. This is the case with the Pasadera Wastewater Facility, which is located 


within the Laguna Seca subarea, as described in Section 4.1.8. 
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NORTHERN INLAND SUBAREA 


Limited groundwater quality data exist for the Northern Inland subarea, which 


contains the former Fort Ord. From the few wells for which there are data, it 


appears that the groundwater quality is similar to the aquifers of the Northern 


Coastal subarea (Table 4).  


 


 EXISTING GROUNDWATER QUALITY 


To characterize existing groundwater quality for each subarea of the Seaside basin, 


median well concentrations for TDS, chloride, and nitrate-N over the past five 


years (2008 through 2012) were delineated into zones and area-weighted to arrive 


at an average groundwater quality for each subarea that is representative of 


current land use practices (Figure 14 through Figure 16). The maps include the 


wells and their median concentrations used in the analyses. Table 5 summarizes 


the existing water quality estimated for both the shallow and deep aquifers within 


each subarea, and also includes an average of both aquifers based on the relative 


saturated thickness of each aquifer. The saturated thicknesses were collected from 


average groundwater levels over the last five years (2005-2009) of the calibrated 


Seaside Basin groundwater model (HydroMetrics LLC, 2009b). 


 


Table 5: Seaside Basin Existing Groundwater Quality 


Constituent TDS 
 mg/L 


Chloride 
mg/L 


Nitrate –N 
mg/L 


Northern 


Coastal 


Subarea 


Shallow 302 72 0.83 


Deep 437 102 0.30 


All 362 85 0.59 


Southern 
Coastal 
Subarea 


Shallow 839 260 6.9 


Deep 628 199 0.05 


All 702 221 2.4 


Northern 
Inland 
Subarea 


Shallow 344 63 0.43 


Deep 327 61 0.53 


All 336 62 0.48 


Laguna 
Seca 
Subarea 


Shallow 781 237 0.85 


Deep 855 241 0.48 


All 824 239 0.63 


Concentration for “All” category is a volumetric-weighted average of 


shallow and deep aquifer concentrations. 
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Figure 14: Water Quality Zones for Total Dissolved Solids  
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Figure 15: Water Quality Zones for Chloride 
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Figure 16: Water Quality Zones for Nitrate-N
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 HISTORICAL GROUNDWATER QUALITY 


The earliest published groundwater quality data for the Seaside basin only dates 


back to 1982. This is the United States Geological Survey (USGS) report by Muir 


(1982), which includes groundwater quality for a number of wells in the Northern 


Coastal subarea. Based on state well numbers, most of these wells have since been 


destroyed. However, it was possible to substitute active wells completed within 


corresponding aquifers and within the same section to compare water quality. 


This comparison indicates that historical groundwater quality is similar to the 


existing groundwater quality in the Northern Coastal subarea (Table 6), with the 


exception of nitrate-N which appears to have increased, although it is still below 


the MCL. Figure 13 shows the concentrations of nitrate-N over time for each 


subarea. The data shown for the Northern Coastal subarea indicate the only well 


to exhibit a slight increase in nitrate-N from 1984 to 2012 is Cal-Am’s Playa 3 well. 


 


Historical data were not available for the other three subareas. 
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Table 6: Comparison of 1979/1980 Water Quality with Current Water Quality 


Constituent 


Playa 3 PCA Production Luzern Target Ord Grove 


22B3 


Feb 


1979 


Playa 3 


Jul 


2012 


PCA 


15K1 


Sep 


1980 


PCA-W 


Shallow 


Sep 


2012 


23D1 


Feb 


1979 


Luzern 


New 


Jul 


2011 


22C2 


Sep 


1980 


MSC 


Shallow/


Deep 


Sep 2012 


Ord 


Grove 


23B1  


Feb 


1979 


Ord 


Grove 2 


Jul  


2012 


TDS, mg/L 584 540 - - 588 532 - - 640 538 


Specific Conductivity, µS/cm 920 878 380 325 920 905 651 300/1,018 1,000 904 


Sulfate, mg/L 93 94.6 - - 61 81.2 - - 84 61.4 


Chloride, mg/L 134 124.4 56 42 139 133.3 130 41/143 133 129.4 


Sodium, mg/L 98 90.1 - - 97 94.6 - - 97 85.9 


Magnesium, mg/L 22 17 - - 19 18 - - 21 19 


Calcium, mg/L 63 56 - - 75 66 - - 87 68 


Hardness as CaCO3, mg/L 248 212 - - 265 239 - - 304 223 


Nitrate as NO3, mg/L 12.4 26.2 - - 5.6 20.2 - - 1.6 6.6 


Nitrate-N (NO3-N), mg/L 
converted from nitrate as NO3 


2.8 5.9 - - 1.3 4.5 - - 0.4 1.5 


Iron, mg/L 0.03 < 0.1 - - 0.09 < 0.1 - - 0.06 < 0.1 


S/D = shallow/deep 
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 GROUNDWATER WATER QUALITY OBJECTIVES 


The Seaside basin is not specifically included in the table of median groundwater 


quality objectives in the Central Coast RWQCB’s Basin Plan (Chapter 3). For basins 


not specifically listed, quality objectives must meet the water’s beneficial use. For 


the Seaside basin, beneficial uses are municipal, industrial, and agricultural. For 


the constituents of concern in this SNMP (TDS, chloride, and nitrate as N), the 


standards for municipal water contained in the California Code of Regulation 


(CCR) Title 22, Chapter 15 are the most stringent of the beneficial uses. Table 7 lists 


the water quality objectives (WQOs) used in this report.  


 


Table 7: Seaside Basin Groundwater Quality Objectives 


Constituent Source 


Seaside Basin 


Groundwater Quality 


Objective 


mg/L 


TDS 
Recommended Limit of Secondary 


MCL 
500 


Chloride 
Recommended Limit of Secondary 


MCL 
250 


Nitrate-N Primary MCL 10 


 


3.12 IMPORTED WATER QUALITY 


There are two sources of imported water to the Seaside basin: Salinas Valley 


groundwater and Carmel River system water. 


 


 SALINAS VALLEY GROUNDWATER 


Water imported by the City of Seaside for irrigation of the Bayonet and Black 


Horse golf courses is supplied by Marina Coast Water District (MCWD) from 


groundwater pumped from the deep aquifer in the Salinas Valley groundwater 


basin. This use is per an in-lieu replenishment agreement that will expire 


tentatively in May 2018 (personal communications, Rick Riedl). Additionally, 


MCWD’s service area includes a portion of the Seaside basin around the Bayonet 


and Black Horse golf courses.  


 


MCWD’s 2012 water quality is summarized in Table 8. None of the constituents 


exceed the basin’s WQO. 







 


Seaside Groundwater Basin Salt & Nutrient Management Plan  


June 24, 2014 - 44 - 


 


Table 8: Imported Salinas Valley Water Quality for Bayonet and Black Horse Golf 


Course Irrigation and Municipal Supply by Marina Coast Water District 


Constituent 


Seaside 


Basin 


WQO 


mg/L 


MCWD Water 


Quality Range 


for 2012 


mg/L 


MCWD Water 


Quality Averages 


for 2012 


mg/L 


TDS, mg/L 500 300 – 600 419 


Chloride, mg/L 250 46 – 200 101 


Nitrate-N (NO3-N), mg/L 
converted from nitrate as NO3 


10 ND – 4.4 1.3 


ND = non-detect 


Source of data: Marina Coast Water District Consumer Confidence Report (2012) 


 


 CARMEL RIVER SYSTEM WATER 


During winter months, Cal-Am imports water from the Carmel Alluvial River 


Aquifer to: 1) inject into Santa Margarita aquifer ASR wells, and 2) supply to 


customers in the Seaside basin once flows at the Robles del Rio gage on the Carmel 


River are greater than 40 cubic feet per second (cfs). Table 9 summarizes the range 


in selected concentrations from 2009 through 2012 together with the basin’s 


WQOs. 


 


Table 9: Imported Water Quality from the Carmel River System by Cal-Am 


Constituent 


Seaside 


Basin 


WQO 


mg/L 


Carmel River 


System Water 


Quality Range 


mg/L 


Carmel River 


System Water 


Quality Average 


mg/L 


TDS, mg/L 500 280 – 385 317 


Chloride, mg/L 250 23 – 28 26 


Nitrate-N (NO3-N), mg/L 10 ND – 0.3 0.1 


ND = non-detect, 


Source of data: MPWMD water quality database 


 


Water from the Carmel River system is of higher quality than the native 


groundwater into which it is injected in the deep Santa Margarita aquifer. In 


particular, TDS and associated anions and cations, and hardness are substantially 


lower.  
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3.13 RECYCLED WATER QUALITY 


The only source of recycled water currently used in the Seaside basin is from the 


Pasadera Wastewater and Recycling Facility that supplies irrigation water to the 


Nicklaus Club-Monterey (formerly Pasadera Country Club). Recycled water is 


blended with groundwater produced from two golf course wells (Main Gate and 


Paddock) at a ratio of approximately ten parts groundwater to one part recycled 


water before being irrigated. Average effluent water quality delivered in 2012 for 


irrigation is summarized in Table 10. 


 


Table 10: Nicklaus Club-Monterey Recycled Water Quality for Golf Course Irrigation 


Constituent 


Seaside 


Basin 


WQO 


mg/L 


Pasadera Well 


Quality* 


for 2012 


mg/L 


Recycled Water 


Quality** 


Averages for 


2012 


mg/L 


Calculated 


10:1 Blended 


Quality 


mg/L 


TDS, mg/L 500 868 1,241 902 


Chloride, mg/L 250 191 375 208 


Nitrate-N (NO3-N), mg/L 


converted from nitrate as NO3 
10 non-detect 2.3 non-detect 


Source of Data: Watermaster* and Cal-Am** 


 


3.14 SAND CITY DESALINATION BRINE QUALITY 


The City of Sand City has a 300 acre-foot per year capacity desalination plant 


located in the dunes off Bay Street. The source water for the desalination plant is 


shallow brackish groundwater from the Southern Coastal subarea extracted by 


shallow beach wells. Sand City was granted rights to pumping this brackish water 


in the Amended Decision. Byproduct or reject water from the plant is disposed 


through a horizontal well beneath the beach in Sand City. The plant has been 


operating since April 2010 for municipal supply.  


 


The reject water has a TDS similar to seawater and non-detect nitrate. The injected 


reject water is designed to flow into the ocean beneath the beach, and therefore is 


designed to have little impact on the basin’s groundwater. 
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3.15 RAINFALL WATER QUALITY 


The water quality of rainfall is generally low in salts and nutrients (Table 11). 


During infiltration into the ground, infiltrating rainwater picks up salts and 


nutrients that have been deposited on the ground. Atmospheric deposition of 


nitrogen is one source that has the potential to mobilize nutrients by infiltrating 


rain. As rainwater percolates through the vadose zone, it can further mobilize salts 


and nutrients, which increases concentrations.  


 


Table 11: Water Quality of Rain Water 


Constituent 


Seaside Basin 


WQO 


mg/L 


Rain Water 


Average 


mg/L 


TDS, mg/L 
converted from conductivity (x0.59) 


500 2.8 


Chloride, mg/L 250 0.5 


Nitrate-N (NO3-N), mg/L 
converted from nitrate as NO3 


10 0.05 


Source of data: National Atmospheric Deposition Program/NTN, 


Pinnacles National Monument-Bear Valley, San Benito County 


(CA66).  
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SECTION 4   


SALT AND NUTRIENT SOURCES 


 


4.1 EXISTING SOURCES 


Table 12 summarizes the existing salt and nutrient sources that are/could be 


introduced into Seaside basin groundwater. Each of the sources are discussed in 


some detail in the subsections below.  


 


Table 12: Summary of Existing Salt and Nutrient Sources 


Potential Salt and/or Nutrient Source How Introduced to the Basin 


Rainfall Infiltration and percolation in permeable areas 


Atmospheric deposition Deposition, infiltration and percolation 


Mineral dissolution Dissolution of Monterey shale formation 


Storm water Infiltration and percolation 


Landscape fertilizer Fertilization, infiltration and percolation 


Golf course fertilizer 


 


Nicklaus Club-Monterey 


(formerly Pasadera Country Club) 


Bayonet and Black Horse Golf Courses 


Laguna Seca Golf Ranch 


Carmel River system water Injection into Santa Margarita aquifer 


Landscape and sports field irrigation 


Salinas Valley groundwater  Return flow of irrigation water from 


Bayonet/Black Horse Golf Courses 


Landscape and sports field irrigation 


City of Sand City desalination plant Brine disposal into coastal groundwater 


Irrigation with recycled water from 


Pasadera Wastewater/Recycling Facility 


Return flow of irrigation water from Nicklaus 


Club-Monterey 


Seaside Basin groundwater Return flow of water from landscape, golf course, 


and sports field irrigation  


Septic tanks Leaching and percolation 


System losses (water and sewer) Percolation 
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 DEEP PERCOLATION OF RAINFALL 


Rainfall falling on impervious surface has an opportunity to infiltrate into the 


basin. A large portion of the basin is undeveloped and is underlain by permeable 


sands, which enhances deep percolation of rainfall. The salts and nutrients 


contained in rainfall are very low and not a significant loading source in 


themselves. Percolating rainwater mobilizing salts and nutrients in the vadose 


zone and atmospheric deposition of salts and nutrients on the ground surface are 


other potential contributors to loading in the basin. 


 


The amount of deep percolation of rainfall was obtained from the Seaside Basin 


groundwater model (HydroMetrics LLC, 2009b). Average annual deep 


percolation occurring over the last five years of the calibrated model (2005 – 2009) 


was outputted from the model for each of the four subareas. 


 


VADOSE ZONE MOBILIZATION 


The processes that mobilize salts and nutrients in the vadose zone are assumed to 


be stable and occurring under steady-state conditions. This source was therefore 


not included in the salt and nutrient balance. 


 


ATMOSPHERIC DEPOSITION 


The type of surface dictates the transport behavior of salts and nutrients from 


atmospheric deposition. The UC Davis study on addressing nitrate in California’s 


drinking water (2012) assumed atmospheric deposition of nitrogen in natural 


areas is retained in the ecosystem and leaching into the groundwater basin is 


negligible. In urban areas, atmospheric deposition on impervious surfaces is 


removed by storm water or is sequestered by turf grass. Salts deposited by 


atmospheric processes are assumed to be insignificant. 


  


 MINERAL DISSOLUTION 


Section 3.11.1 described groundwater in the Laguna Seca and Southern Coastal 


subareas as having elevated salts because of the shallow occurrence of Monterey 


shale formation in these areas of the basin. However, groundwater concentrations 


in the Laguna Seca and Southern Coastal subareas have remained relatively stable 


over time, which indicates that this process is in equilibrium and should not be 


included as a continual salt source.  
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 STORM WATER 


Collected storm water in the Seaside basin is either percolated into ponds or 


subsurface galleries, or flows out to the ocean by means of ocean outfalls and 


Roberts Lake. Only storm water that percolates down into the aquifers is a source 


of salts and nutrients to the basin. The water quality and hence the salt and 


nutrient load from storm water varies depending on the land use within the 


drainage area. 


 


The volume of runoff generated is not as great as would be expected for a basin of 


the size of the Seaside basin. A large percentage of the land use is undeveloped, 


with sandy soils that have high permeability that allows for greater infiltration and 


less runoff.  


 


The catchments for the various storm water outlets are delineated in Figure 2. The 


Canyon del Rey catchment that drains into Laguna Grande and Roberts Lake, and 


ultimately the Monterey Bay, only generates runoff from larger, less frequent 


storms. This is because the watershed during those storms is considered saturated 


which causes a larger percentage of runoff to occur as streamflow (Monterey 


County Flood Control and Water Conservation District, 1977). Rainfall and storm 


water generated in smaller more frequent storms mostly percolates directly into 


the basin. Within the Canyon Del Rey catchment there are a couple of percolation 


ponds that collect storm water that is recharged into the basin (Figure 2).  


 


Available storm water quality data are summarized in Table 2. 


 


 LANDSCAPE AND GOLF COURSE FERTILIZATION 


Fertilizer applied to residential, commercial, recreational, and public landscapes 


has the potential to infiltrate the ground surface and percolate into the 


groundwater basin. Nitrogen losses arise from potential losses to the atmosphere, 


immobilization, and denitrification of applied fertilizer. However, application 


rates often exceed actual plant uptake and excess water excess irrigation water in 


a sufficiently permeable soil root zone will cause nitrogen to leach through the soil 


profile and into the underlying aquifer.  


 


Although some data suggest nitrate does not leach from highly managed turfs 


because of nitrogen sequestering, isotope studies have shown that there can be less 


than 1% leaching (UC Davis, 2012). Golf course fertilization rates are typically 


higher than other applications and according to Wu et al. (2007) can apply in excess 
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of 2,180 pounds of nitrogen per acre per year. The UC Davis study (2012) derived 


a net leaching rate of 8.9 pounds of nitrogen per acre per year for urban landscapes 


and golf courses.  


 


Based on the land use map (Figure 8), there are approximately 109 acres of sports 


fields in the Seaside basin. Given nitrogen leaching rate of 8.9 pounds per acre per 


year, the estimated annual nitrogen leached in to the groundwater from sports 


fields in the Seaside Basin is 970 pounds.  


 


The leaching of nitrogen from fertilizers in residential and commercial properties 


was estimating by determining the number of parcels within the urban and rural 


residential land uses, and assuming an average landscape area of 770 acres to be 


irrigated (approximately a quarter of the urban, residential, and commercial 


acreage). 


 


There are four golf courses in the Seaside basin. Table 13 summarizes the sizes and 


estimated fertilizer use based on the fertilized acreage determined from aerial 


photographs. 


 


Table 13: Summary of Estimated Seaside Basin Golf Course Fertilizer Application 


Golf Course 
Operating 


Since 


Approx. 


Fertilized Area 


(acres) 


Leached 


Nitrogen * 


(pounds) 


Nicklaus Club-Monterey 


(formerly Pasadera Country Club) 
2000 100 890 


Laguna Seca Golf Ranch 1970 99 881 


Bayonet 1954 160 1,424 


Black Horse 1964 112 997 


* Assuming net leaching rate of 8.9 pounds nitrogen per acre per year (UC Davis, 2012) 


 


  CARMEL RIVER SYSTEM WATER 


MPWMD/CAL-AM AQUIFER STORAGE PROJECT 


Due to stresses on the Carmel River system and the State Water Control Board’s 


order for Cal-Am to reduce diversions from the Carmel River, Cal-Am diverts 


excess winter and spring Carmel River flows for recharge and storage in the 


Seaside basin. The water is recovered from the basin by the ASR and other Cal-


Am wells in the dry summer months and delivered to Cal-Am customers. The 
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project has two phases. Phase I, includes two ASR wells that inject a combined 920 


AFY, under a water rights permit which has a maximum instantaneous diversion 


rate of 6.7 cfs, and is owned and operated by MPWMD. This first phase was 


commissioned in 2008. 


 


Phase II of the ASR project has not yet been completely implemented. It consists 


of an additional two ASR wells that will inject an estimated 1,080 AFY, under a 


water rights permit which has a maximum instantaneous diversion rate of        8.0 


cfs, and is owned by Cal-Am.  


 


Quality of the water being injected is summarized in Table 9. This water is of 


higher quality than the native water into which is being injected. 


 


RETURN FLOW FROM IRRIGATION 


Water imported into the basin by Cal-Am for delivery to customers is from the 


Carmel River system. It is used for municipal purposes and mostly exported back 


out of the basin as wastewater. The portion used for domestic and municipal 


landscape irrigation within the basin has an opportunity to percolate into the 


aquifers as return flow. 


 


It is assumed that 23% of Carmel River system water supplied to the Seaside basin 


is used for irrigation. The loading of salts and nutrients from return flow is 


estimated from the average concentrations provided for each subarea in Table 5 


and the assumed volume of applied water. 


 


 SALINAS VALLEY GROUNDWATER WATER 


BAYONET AND BLACK HORSE GOLF COURSES IRRIGATION 


The Black Horse and Bayonet golf courses are adjacent courses that are owned by 


the City of Seaside and managed by BSL Golf Corporation. Historically, the City 


of Seaside has pumped two wells near the golf courses for turf irrigation. Because 


of their historic over-pumping, the City is currently paying back replenishment 


water to the Seaside Watermaster by purchasing water from Marina Coast Water 


District (MCWD) in-lieu of pumping their own wells. The source of water supplied 


by MCWD is Salinas Valley groundwater. This program started in 2011 and is 


expected to end in 2018. 
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RETURN FLOW FROM IRRIGATION 


Water imported into the basin by MCWD is from Salinas Valley groundwater. It 


is used for municipal purposes and is mostly exported back out of the basin as 


wastewater. The portion used for domestic and municipal landscape irrigation 


within the basin has an opportunity to percolate into the aquifers as return flow. 


 


It is assumed that 23% of Salinas Valley groundwater supplied is used for 


irrigation. The loading of salts and nutrients from return flow is estimated from 


the average concentrations provided for each subarea in Table 5 and the assumed 


volume of applied water. 


 


 CITY OF SAND CITY DESALINATION PLANT 


The City of Sand City has a 300 acre-foot per year capacity desalination plant 


located in the dunes off Bay Street. The source water for the desalination plant is 


shallow brackish water from the Southern Coastal subarea. Sand City was granted 


rights to pumping this brackish water in the Amended Decision. Byproduct or 


reject water from the plant is disposed through a horizontal well beneath the beach 


in Sand City. The plant has been operating since April 2010 for municipal supply.  


 


The reject water has a TDS and chloride concentration similar to seawater and very 


low nitrate. It is designed to flow into the ocean after being injected beneath the 


beach, and therefore is designed to have little impact on the basin’s groundwater. 


Because of this, it is not considered in the loading analysis. 


 


 IRRIGATION WITH RECYCLED WATER 


The only existing use of recycled water in the basin is for irrigation of the Nicklaus 


Club-Monterey golf course. The recycled water is provided by the Pasadera 


wastewater treatment and recycling facility. The wastewater is passed through a 


tertiary treatment process and disinfected with sodium hypochlorite. All recycled 


wastewater from the facility is reused on the golf course. The recycled water is 


stored in a lined storage reservoir where it is blended with well water at a ratio of 


approximately ten parts well water to one part recycled water before application 


on the golf course (RWQCB, Central Coast, 2011b). The facility is permitted under 


Waste Discharge and Recycled Water Producer Requirements Order No. 98-58 and 


application of the recycled water is permitted under Recycled Water User 


Requirements Order No. 98-59. 
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According to the RWQCB (2011b), the facility has had trouble with salt violations 


of its permit due to: 


1. Poor water supply quality. The water supply is local groundwater which 


has elevated hardness and alkalinity, 


2. Widespread use of residential self-regenerating water softeners to combat 


the hard water which increase the salt load to the wastewater collection 


system, 


3. Spa and pool water discharges to the wastewater collection system, 


4. Use of sodium hypochlorite to meet disinfection requirements at the 


treatment facility, and 


5. Effluent concentration limits set in the permit. 


 


Effluent concentration limits for recycled water discharged to the lined storage 


reservoir are: 600 mg/L for TDS, and 125 mg/L for both sodium and chloride. Table 


14 shows how the local groundwater quality regularly exceeds these limits. 


 


Table 14: Comparison of Groundwater Supply, Influent, and Effluent from 2006 - 2010 


mg/L 
Groundwater Supply Facility Influent Facility Effluent 


TDS Sodium Chloride TDS Sodium Chloride TDS Sodium Chloride 


Min 639 105 132 853 97 146 1,260 257 428 


Max 655 149 179 1,970 264 748 1,890 423 702 


Ave 647 130 157 1,249 200 352 1,557 314 562 


Data is based on 2006 – 2010 coincident semi-annual monitoring data  


Source of data: Central Coast RWQCB, 2011b 


 


The 2012 effluent volumes generated are listed in Table 15.  


 


It is noted that the Court assigned Alternative Producer Allocation for the 


Nicklaus Club Monterey golf course is less than the amount of groundwater 


required to meet the 10:1 dilution requirement of Recycled Water User 


Requirements Order No. 98-59. 
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Table 15: Pasadera Wastewater Treatment and Recycling Facility Effluent Volumes for 


2012 


Month 
Effluent Volume 


gallons Acre-feet 


January 1,397,965 4.3 


February 1,209,034 3.7 


March 1,323,776 4.1 


April 1,273,185 3.9 


May 1,350,383 4.1 


June 1,243,437 3.8 


July 1,305,065 4.0 


August 1,361,143 4.2 


September 1,423,123 4.4 


October 1,284,403 3.9 


November 1,209,140 3.7 


December 1,302,107 4.0 


Total 15,682,761 48.1 


 


 SEASIDE BASIN GROUNDWATER RETURN FLOW 


A portion of the native groundwater used for landscape, golf course, and sports 


field irrigation will infiltrate the ground surface and percolate into the aquifer. In 


this report, this water is called return flow. It is assumed that 23% of groundwater 


pumped in each subarea is used for irrigation. The loading of salts and nutrients 


from return flow is estimated from the average concentrations provided for each 


subarea in Table 5 and the assumed volume of applied water. 


 


 SEPTIC SYSTEMS 


Only approximately 10-20% nitrogen removal is achievable in conventional septic 


systems (Siegrist et. al., 2000). Septic systems are designed to overflow to a leach 


field buried in approximately three feet of soil. Due to anaerobic conditions in the 


septic tank, nitrogen is predominantly ammonium, with the remainder in organic 


form (UC Davis, 2000). A number of other nitrogen transformations can occur 


beneath the leach field. The UC David study assumed that all nitrogen leaching 


from properly functioning septic systems reaches groundwater as nitrate. 
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 SYSTEM LOSSES 


Within the water purveyor service areas, there are water and sewer distribution 


system losses that contribute a small amount to groundwater recharge. Water from 


system losses is assumed to directly recharge the groundwater basin, and is not 


involved in evapotranspiration (ET).  


 


4.2 PROPOSED SOURCES 


Three proposed projects with potential impacts to the Seaside basin are currently 


in their planning stages. Table 16 summarizes the three projects, which all import 


water from various sources of better quality than the native groundwater into the 


Seaside basin.  


 


Table 16: Summary of Foreseeable Salt and Nutrient Sources 


Proposed Project Potential Source of Salt and Nutrients 


Regional Urban Water Augmentation Project 


(RUWAP) 


Irrigation of Bayonet/Black Horse Golf 


Courses with recycled water 


Groundwater Replenishment Project by the 


Monterey Regional Water Pollution Control 


Agency 


Recharge recycled water by injection into 


both the shallow and deep aquifers 


MPWMD/Cal-Am Aquifer Storage Project 


Phase II 


Injection of Carmel River water into the 


deep aquifer 


 


 REGIONAL URBAN WATER AUGMENTATION 


The Regional Urban Water Augmentation Project (RUWAP) comprises a recycled 


water distribution system by MCWD to provide up to 1,727 AFY of recycled water 


from MRWPCA’s existing Salinas Valley Reclamation Plant (SVRP) to urban users 


within the Ord Community (former Fort Ord) and the Monterey Peninsula. 


Approximately 300 AFY would be made available to the Monterey Peninsula with 


the remainder being supplied for redevelopment of Fort Ord. Between 450 and 500 


AFY of irrigation water would be provided to the City of Seaside golf courses 


(Black Horse and Bayonet).  


 


With the exception of a winter storage reservoir, the project design is essentially 


complete, and most of the right-of-way for the pipelines has been acquired.  Some 


sections of pipeline have already been installed as components of roadway 
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projects constructed under the Fort Ord Reuse Plan. The project is three to five 


years from completion. 


 


Currently, the Seaside golf courses are being irrigated with Salinas Valley 


groundwater imported into the Seaside basin by MCWD. The change from Salinas 


Valley groundwater to recycled water will cause a slight increase in salt and 


nutrient loading. 


 


 GROUNDWATER REPLENISHMENT PROJECT 


Monterey Regional Water Pollution Control Agency’s (MRWPCA) proposed 


Groundwater Replenishment Project (GWRP) is currently involved in the 


California Environmental Quality Act (CEQA) process. The GWRP would 


produce 3,500 AFY of high quality water for injection into both the shallow Paso 


Robles (four wells) and deeper Santa Margarita (four wells) aquifers in the Seaside 


basin. To produce this volume of treated water, the GWRP requires a minimum of 


4,321 AFY of raw source waters to feed the proposed new GWRP Advanced Water 


Treatment (AWT) Facility.  


 


The mechanism of recharge is subject to revision during the CEQA process but has 


initially been planned as 10% into the Paso Robles aquifer through the use of 


vadose zone wells and 90% injected into the Santa Margarita aquifer. Advanced 


treatment of wastewater by the AWT plant will include reverse osmosis and 


microfiltration. The injection water’s expected TDS will be less than 200 mg/L, and 


total nitrogen will be less than 5 mg/L. This water quality is better than the 


groundwater quality presently occurring in the area where the project is proposed. 


This means that the project will not cause additional salt and nutrient loading but 


contribute to improving the groundwater quality. 


 


 MPWMD/CAL-AM AQUIFER STORAGE PROJECT PHASE II 


Phase II of the aquifer storage project described in Section 4.1.5 will be operational 


in 2014. It is owned by Cal-Am, and consists of an additional two ASR wells 


capable of injecting an annual average of approximately 1,080 AFY, under a water 


rights permit which has a maximum instantaneous diversion rate of 8.0 cfs from 


the Carmel River. The water quality of the injected water is summarized in Table 


9. This water quality is better than the groundwater quality presently occurring in 


the Santa Margarita aquifer where the injection is targeted. This means that the 


project will not cause additional salt and nutrient loading but will contribute to 


improving the groundwater quality, as shown in Figure 12. 
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SECTION 5  


EXISTING GROUNDWATER MONITORING 


PROGRAMS 


Historical groundwater monitoring in the Seaside basin started in the mid-1950’s 


when some records of coastal municipal well production and groundwater levels 


were kept. In 1980, the MPWMD established a coordinated program of collecting 


and reporting groundwater production in the basin. The program required the 


reporting of groundwater and surface water production from all water sources. In 


the early 1990’s MPWMD pioneered a program to install dedicated monitoring 


wells completed within targeted aquifers in the coastal areas of the basin to 


monitor water quality and levels in an effort to monitor potential seawater 


intrusion. Since that time the MPWMD’s monitoring network has been expanded 


to 25 wells at 18 locations in the Northern and Southern Coastal subareas, and 25 


wells in 17 locations within the Laguna Seca and Northern Inland subareas. 


 


As part of the Adjudicated Decision for the Seaside Groundwater Basin, the 


Watermaster was required to prepare a comprehensive monitoring and 


management program (MMP) to assist the Court in the administration and 


enforcement of the Decision and to ensure the basin is protected and managed as 


a perpetual source of water for beneficial uses. On February 9, 2007, the Court 


approved the Seaside Basin MMP which has continued to be implemented since 


that time. 


 


The purpose of the monitoring portion of the MMP is to monitor current overdraft 


conditions and threat of potential seawater intrusion into the coastal subarea of 


the basin. Groundwater production, groundwater quality, and groundwater levels 


are included in the MMP. The MMP provides for groundwater level monitoring 


on at least a quarterly basis. Coastal monitoring well groundwater levels are 


measured monthly manually and have dataloggers set to record at least daily. 


Inland monitoring well groundwater levels are manually measured quarterly with 


some of the wells equipped with dataloggers set to record at least daily. Data are 


entered into the MPWMD/Watermaster database quarterly. Wells that are 


monitored are listed in Table 17 through Table 19. Figure 17 shows the location of 


all wells monitored. 


 


Coastal monitoring wells are sampled quarterly using dedicated low-flow bladder 


pumps and tested for full general mineral and physical parameters. Groundwater 


quality (full general mineral and physical parameters) is only collected from 
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inland monitoring wells after they are completed and at the request of the 


Watermaster for special studies.  


 


Producers who are Watermaster members are required to record monthly 


groundwater levels and production volumes from their production wells and 


report them to the Watermaster at least quarterly. Water quality samples (full 


general mineral and physical parameters) from active Watermaster producer 


coastal production wells are collected in the fourth quarter of each water year. All 


these data are entered into the MPWMD/Watermaster database quarterly. 


 


The MPWMD/Cal-Am Aquifer Storage Project has a groundwater sampling and 


analysis plan (SAP) that provides for monitoring of ASR operations. The plan is 


subject to periodic updates, but essentially requires that MPWMD samples specific 


wells quarterly during periods the ASR wells are operating (Appendix A). The 


wells that are monitored as part of the SAP are included in Table 17 through Table 


19. Figure 17 shows the location of wells monitored.  


 


Another monitoring program in the area, which overlaps with the monitoring 


already described, is managed by the California Department of Public Health 


(CDPH), which requires testing of public water supply wells per the State defined 


monitoring schedule. See online link below to the CDPH monitoring program.  


(http://www.cdph.ca.gov/certlic/drinkingwater/Pages/Monitoring.aspx).  


The annual data required by the Watermaster from water purveyors for active 


production wells exceeds the frequency of the CDPH monitoring schedule. 
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Table 17: Wells in the Laguna Seca Subarea Included in Existing Monitored Programs 


 
Bold indicates monitoring well 


 


  


WL Monitoring 


Frequency WL Network


WQ 


Monitoring 


Frequency WQ Network Monitored By


WL Monitoring 


Frequency


WQ 


Monitoring 


Frequency


135 Justin Court California American Water Monitor Laguna Seca Quarterly MPWMD none none MPWMD Quarterly none


209 Bishop #1 (west) California American Water Production Laguna Seca Monthly Watermaster Annually Watermaster CAW


213 Ryan Ranch #7 California American Water Production Laguna Seca Monthly Watermaster Annually Watermaster CAW


215 Ryan Ranch #11 California American Water Production Laguna Seca Monthly Watermaster Annually Watermaster CAW


216 Ryan Ranch #8 California American Water Production Laguna Seca Monthly Watermaster Annually Watermaster CAW


226 Bay Ridge California American Water Production Laguna Seca Monthly Watermaster none none CAW


242 CalAm Granite Construction California American Water Monitor Laguna Seca Quarterly Watermaster none none MPWMD


262 Bishop #3 CAW Production Laguna Seca Monthly Watermaster Annually Watermaster CAW


136 LS Pistol Range County of Monterey Monitor Laguna Seca Quarterly MPWMD none none MPWMD


137 York Rd-West County of Monterey Monitor Laguna Seca Quarterly MPWMD none none MPWMD


138 Seca Place County of Monterey Monitor Laguna Seca Quarterly MPWMD none none MPWMD


139 Robley Shallow (North) County of Monterey Monitor Laguna Seca Quarterly MPWMD none none MPWMD


140 Robley Deep (South) County of Monterey Monitor Laguna Seca Quarterly MPWMD none none MPWMD


141 LS Driving Range County of Monterey Monitor Laguna Seca Quarterly Watermaster Annually Watermaster MPWMD


142 LS No. 1 Subdivision Laguna Seca Resorts Monitor Laguna Seca Quarterly MPWMD none none MPWMD


143 Blue Larkspur-East End Laguna Seca Resorts Monitor Laguna Seca Quarterly* MPWMD none none MPWMD


144 LS Golf Old #12 Laguna Seca Resorts Production Laguna Seca Monthly MPWMD none none LSGR


196 LSRA #2 Monterey County Parks Department Production Laguna Seca Monthly Watermaster none none MCPD


197 LSRA #1 Monterey County Parks Department Production Laguna Seca Monthly Watermaster none none MCPD


129 FO-04-Shallow (E) MPWMD Monitor Laguna Seca Quarterly MPWMD none none MPWMD


130 FO-04-Deep (W) MPWMD Monitor Laguna Seca Quarterly MPWMD none none MPWMD


133 FO-06-Shallow MPWMD Monitor Laguna Seca Quarterly MPWMD none none MPWMD


134 FO-06-Deep MPWMD Monitor Laguna Seca Quarterly MPWMD none none MPWMD


204 Pasadera Golf - Paddock Pasadera Country Club, LLC Production Laguna Seca Monthly Watermaster none none Pasadera


208 Pasadera Golf - Main Gate Pasadera Country Club, LLC Production Laguna Seca Monthly Watermaster none none Pasadera


212 York School 2001 York School Production Laguna Seca Monthly Watermaster Annually Watermaster MPWMD


Subarea


ASR Monitoring by MPWMDWatermaster MMP


Watermaster 


Number Common Name Owner Well Type
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Table 18: Wells in the Northern Coastal Subarea Included in Existing Monitored Programs 


 


Bold indicates monitoring well 


* in water level column indicates datalogger is installed 


** in water quality column indicates low-flow bladder pump is installed for sampling  


WL Monitoring 


Frequency WL Network


WQ 


Monitoring 


Frequency WQ Network Monitored By


WL Monitoring 


Frequency


WQ 


Monitoring 


Frequency


107 Ord Grove Test California American Water Monitor Northern Coastal Monthly MPWMD none none MPWMD Daily* Quarterly


151 Military California American Water Production Northern Coastal Monthly Watermaster none none CAW


153 Ord Grove #2 California American Water Production Northern Coastal Monthly Watermaster Annually Watermaster CAW Quarterly


159 Luzern #2 California American Water Production Northern Coastal Monthly Watermaster Annually Watermaster CAW


162 Playa #3 California American Water Production Northern Coastal Monthly Watermaster Annually Watermaster CAW


163 Playa #4 California American Water Monitor Northern Coastal Monthly CAW none none CAW


169 Paralta California American Water Production Northern Coastal Monthly Watermaster Annually Watermaster CAW Quarterly


231 Del Monte Test California American Water Monitor Northern Coastal Monthly CAW Annually Watermaster CAW


243 Luxton California American Water Monitor Northern Coastal Monthly CAW none none CAW


173 Seaside Muni #4 City of Seaside Production Northern Coastal Monthly Watermaster Annually Watermaster City of Seaside


174 Seaside Muni #3 City of Seaside Production Northern Coastal Monthly Watermaster Annually Watermaster City of Seaside


187 Seaside Golf - Reservoir City of Seaside Production Northern Coastal Quarterly Watermaster Annually Watermaster Coty of Seaside


189 Seaside Golf - Coe City of Seaside Production Northern Coastal Quarterly Watermaster Annually Watermaster City of Seaside


152 Target Well DBO Development Production Northern Coastal Monthly MPWMD none none MPWMD


154 MMP monitor Mission Memorial Park Monitor Northern Coastal Monthly Watermaster none none MPWMD


101 MSC-Shallow MPWMD Monitor Northern Coastal Monthly MPWMD Quarterly Watermaster MPWMD


102 MSC-Deep MPWMD Monitor Northern Coastal Monthly* MPWMD Quarterly* Watermaster MPWMD


103 PCA-W Shallow MPWMD Monitor Northern Coastal Quarterly MPWMD Quarterly* Watermaster MPWMD


104 PCA-W Deep MPWMD Monitor Northern Coastal Quarterly* MPWMD Quarterly* Watermaster MPWMD


105 PCA-E Shallow MPWMD Monitor Northern Coastal Monthly MPWMD Annually Watermaster MPWMD Daily* Quarterly


106 PCA-E Deep MPWMD Monitor Northern Coastal Monthly MPWMD Annually Watermaster MPWMD Daily* Quarterly**


108 Paralta Test MPWMD Monitor Northern Coastal Monthly MPWMD none none MPWMD Daily* Quarterly


109 Ord Terrace-Shallow MPWMD Monitor Northern Coastal Annually MPWMD Annually Watermaster MPWMD Daily* Quarterly


110 Ord Terrace-Deep MPWMD Monitor Northern Coastal Monthly MPWMD Annually Watermaster MPWMD


111 FO-09-Shallow MPWMD Monitor Northern Coastal Monthly* MPWMD Quarterly* Watermaster MPWMD


112 FO-09-Deep MPWMD Monitor Northern Coastal Monthly* MPWMD Quarterly* Watermaster MPWMD


251 CDM MW-1 MPWMD Monitor Northern Coastal Monthly Watermaster none none MPWMD


252 CDM MW-2 MPWMD Monitor Northern Coastal Monthly Watermaster none none MPWMD


261 ASR - 3 MPWMD Monitor Northern Coastal Quarterly MPWMD Annually MPWMD MPWMD Daily* Quarterly


283 ASR - 4 MPWMD Monitor Northern Coastal Quarterly MPWMD Annually MPWMD MPWMD Daily* Quarterly


248 Sentinel MW #4 Seaside Watermaster Monitor Northern Coastal Monthly Watermaster Annually Watermaster MPWMD


171 PCA Production Security National Guaranty Inc Production Northern Coastal Monthly Watermaster none none Craig Evans


259 Seaside Middle School (S) MPWMD Monitor Northern Coastal Monthly Quarterly


260 Seaside Middle School (D) MPWMD Monitor Northern Coastal Monthly Quarterly**


Well Type Subarea


Watermaster MMP ASR Monitoring by MPWMD


Watermaster 


Number Common Name Owner
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Table 19: Wells in the Northern Inland and Southern Coastal Subareas Included in Existing Monitored Programs 


 


 


Bold indicates monitoring well 


* in water level column indicates datalogger is installed 


** in water quality column indicates low-flow bladder pump is installed for sampling 


WL Monitoring 


Frequency WL Network


WQ 


Monitoring 


Frequency WQ Network Monitored By


WL Monitoring 


Frequency


WQ 


Monitoring 


Frequency


115 FO-01-Shallow MPWMD Monitor Northern Inland Quarterly MPWMD none none MPWMD


116 FO-01-Deep MPWMD Monitor Northern Inland Quarterly MPWMD none none MPWMD


118 FO-07-Shallow MPWMD Monitor Northern Inland Monthly MPWMD none none MPWMD Daily* Quarterly


119 FO-07-Deep MPWMD Monitor Northern Inland Monthly MPWMD none none MPWMD Daily* Quarterly


188 ASR - 1 MPWMD Monitor Northern Inland Quarterly MPWMD Annually MPWMD MPWMD Daily* Quarterly


256 ASR - 2 MPWMD Monitor Northern Inland Quarterly Watermaster none none MPWMD Daily* Quarterly


257 ASR MW-1 MPWMD Monitor Northern Inland Quarterly Watermaster none none MPWMD Daily* Quarterly


177 Plumas #4 California American Water Production Southern Coastal Monthly Watermaster Annually Watermaster CAW


184 La Salle #2 California American Water Production Southern Coastal Monthly CAW Annually Watermaster CAW


244 Hilby MGT California American Water Monitor Southern Coastal Monthly Watermaster none none CAW Daily*


165 Sand City Corp Yard City of Sand City Production Southern Coastal Monthly Watermaster Annually Watermaster MPWMD


167 Design Ctr. City of Sand City Production Southern Coastal Monthly Watermaster Annually Watermaster MPWMD


150 Cypress Pacific Production King Venture Production Southern Coastal Monthly Watermaster Annually Watermaster MPWMD


156 Mission Memorial Mission Memorial Park Production Southern Coastal Quarterly Watermaster Annually MPWMD MPWMD


124 Plumas Test 1990 MPWMD Monitor Southern Coastal Monthly MPWMD none none MPWMD


125 K-Mart MPWMD Monitor Southern Coastal Monthly MPWMD none none MPWMD


238 CDM MW-4 MPWMD Monitor Southern Coastal Monthly Watermaster none none MPWMD


239 CDM MW-3 MPWMD Monitor Southern Coastal Monthly Watermaster none none MPWMD


240 MW-BW-08-A U.S.A. Fort Ord Monitor Southern Coastal Monthly Watermaster none none MPWMD


241 MW-BW-09-180 U.S.A. Fort Ord Monitor Southern Coastal Monthly Watermaster none none MPWMD


ASR Monitoring by MPWMD


Watermaster 


Number Common Name Owner Well Type Subarea


Watermaster MMP
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Figure 17: Location of Wells Monitored (Production and Dedicated Monitoring Wells)  
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SECTION 6  


EXISTING DATABASES 


 


6.1 EXISTING DATABASE IDENTIFICATION AND DESCRIPTION 


MPWMD, working with the Watermaster has developed a database that contains 


groundwater quality and groundwater level data collected within the Seaside 


Groundwater Basin. The database is in 2010 MS Access format and has been 


adapted from an earlier database initially developed by Watermaster consultants 


in 2006. MPWMD maintains the database on a quarterly basis. The database is 


backed up weekly, with backup tapes rotated, and kept in an off-site lockbox. 


 


Water quality data contained in the MPWMD database includes data collected for 


Watermaster required monitoring, Carmel River system specific monitoring, ASR 


specific monitoring, and remaining areas within the MPWMD service area. 


 


Groundwater level data contained in the database includes groundwater levels 


collected since 2008 for Watermaster-required monitoring and all data MPWMD 


has historically collected prior to the establishment of the Watermaster and in 


connection with regulatory requirements for ASR. The database does not contain 


groundwater level data recorded by dataloggers. 


 


A streamflow database developed and maintained by the MPWMD is separate 


from the MS Access groundwater database. The streamflow database includes 


flows and water quality. Of relevance to the Seaside basin is the streamflow record 


of Arroyo Del Rey at Del Rey Oaks. This streamflow monitoring gage has been 


maintained by MPWMD since October 2002. 


 


6.2 RECOMMENDED DATABASE 


It is recommended that the current MPWMD/Watermaster database be used as the 


data storage location for any groundwater data collected as part of salt and 


nutrient monitoring. The database provides a comprehensive, maintained, well-


established location for groundwater data collected for the Seaside basin. 


  







 


Seaside Groundwater Basin Salt & Nutrient Management Plan  


June 24, 2014  - 65 - 


 


 


 


 


 


 
 


 


 


 


 


 


 


 


 


This page left 


intentionally blank 


 


  







 


Seaside Groundwater Basin Salt & Nutrient Management Plan  


June 24, 2014  - 66 - 


SECTION 7  


SALT AND NUTRIENT EVALUATION 


 


7.1 WATER BALANCE 


 CONCEPTUAL MODEL  


The conceptual model used for this salt and nutrient management plan is a 


simplified representation of the essential features of the basin’s physical system, 


its hydrologic behavior, and man-made components that influence the water 


balance. These data, interpretations, and simplifications form the basis of the salt 


and nutrient balance that follows.  


 


The water balance consists of developing quantitative estimates of all of the 


inflows and outflows for the basin, both natural and man-made. The water balance 


developed for the Seaside Basin groundwater model (HydroMetrics LLC, 2009b) 


is used as a primary source with water imports and exports from the basin also 


included, as these were not part of the original hydrologic water balance prepared 


for the groundwater flow model. A graphical conceptual depiction of the water 


balance is provided in Figure 18. The following sections describe each of the water 


balance components. Table 20 summarizes the annual average water balance 


components. 
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Figure 18: Conceptual Water Balance
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 INFLOWS 


Inflows to the Seaside basin include all water that is naturally and artificially 


brought into the basin. Natural inflow mechanisms adding water to the 


groundwater system include: 


 


1. Deep percolation of rainfall, and 


2. Underflow from onshore and offshore areas (inflow). 


 


Water introduced into the groundwater basin by artificial or man-made means 


include: 


 


1. Imported water from outside the basin, 


2. Losses from water distribution systems, 


3. Losses from sewer system, 


4. Septic systems, 


5. Return flow from irrigation, 


6. Infiltration from storm water ponds. 


 


Although a general discussion of each of the inflow terms have already been 


included in Section 4, more detail on the quantity and source of flow data is 


provided in this section.  


 


DEEP PERCOLATION OF RAINFALL  


The amount of deep percolation occurring in each subarea of the Seaside basin was 


extracted from the calibrated Seaside basin groundwater flow model 


(HydroMetrics LLC, 2009b). The primary source of data for the model was daily 


rainfall data were obtained from Monterey Co-op Station 45795 and Salinas Co-op 


Station 47668 (Figure 3). The resultant amount of deep percolation from rainfall 


was calculated at each model cell using a combination of daily rainfall, monthly 


evapotranspiration, land use type, and soil classifications. The amount of deep 


percolation of rainfall in the Seaside basin is approximately 2,258 AFY (Table 20). 
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Table 20: Seaside Basin Water Balance  


Water Balance Component 
Northern 


Coastal 


Northern 


Inland 


Southern 


Coastal 


Laguna 


Seca 


Basin 


Total 


Inflows (AFY)      


Precipitation 78 1,450 30 700 2,258 


Groundwater Underflow         


      From Onshore 2,850 0 450 180 180* 


      From Offshore 100 0 0 0 100 


ASR Wells (Injection) 625 0 0 0 625 


Water Distribution System Losses 411 0 21 46 478 


Sewer Distribution System Losses 77 0 9 19 105 


Septic Systems 0 0 5 22 27 


Irrigation Infiltration         


   Golf Courses 85 0 0 88 173 


   Landscaping 461 0 52 114 627 


Recycled Water Irrigation 0 0 0 9 9 


Storm Water 68 0 37 0 105 


Total Inflow 4,754 1,450 604 1,177 7,985 


Outflows (AFY)         


Groundwater Pumping 4,278 0 227 869 5,374 


Groundwater Underflow         


      To Onshore 0 2,060 790 450 0* 


      To Offshore 70 0 30 0 100 


Total Outflow 4,348 2,060 1,047 1,319 8,774 


Storage Change 


(Inflow - Outflow) 
406 -610 -443 -142 -789 


* This value is not equal to the sum of the four subarea columns; it is a summary for the entire 


basin which is made up of all four subareas combined. The subarea columns are a summary of 


the water balance for each subarea. The four subarea columns include exchanges of groundwater 


between subareas, as they are an important source of loading and removal of salts and nutrients 


for individual subareas. The basin-wide value, however, only considers inputs to or outputs from 


the entire basin. The net values (total groundwater inflow less total groundwater outflow) 


derived from each approach are equivalent. 


 


UNDERFLOW FROM ONSHORE AND OFFSHORE AREAS 


Inflow to the basin from adjacent basins is limited to the northeastern boundary 


connection to the Salinas Valley. Between subareas there is also groundwater 


underflow. The estimated underflow into each subarea is shown on Table 20. A 


total of 180 AFY of water enters the basin as groundwater underflow from inland 


areas. The southern basin boundary is considered a no-flow boundary because it 
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coincides with the Chupines Fault that marks the southernmost extent of the 


Seaside basin.  


 


A minor amount of groundwater underflow (100 AFY) occurs from the ocean into 


the basin. This does not constitute seawater intrusion as the basin’s aquifers extend 


offshore. The source of these data is the water balance included in the Seaside basin 


groundwater flow model report (HydroMetrics LLC, 2009b). 


 


IMPORTED WATER 


Approximately 625 AFY of Carmel River system water is imported by 


MPWMD/Cal-Am for direct injection into the Santa Margarita aquifer. This 


amount is dependent on water availability in the Carmel River and therefore 


changes, sometimes significantly, each year.  


 


Municipal and irrigation water is imported into the basin by both Cal-Am and 


MCWD. The amounts imported over the past two years average: 186 AFY for Cal-


Am (Carmel River system water) and 927 AFY for MCWD (Salinas Valley water). 


The MCWD water is used in the Northern Coastal subarea by the Bayonet and 


Black Horse golf courses and the residential areas north of Coe Ave. Cal-Am uses 


its imported water to supply its customers in all the basin’s subareas.  


 


Water imported for use in the basin is not a recharge component to the water 


balance. Various uses of the water become recharge components, such as 


distribution system losses and irrigation return flow. These are discussed in the 


following sub-sections.  


 


LOSSES FROM WATER DISTRIBUTION SYSTEMS 


Within the water purveyor service areas, there are system losses that contribute a 


small amount to groundwater recharge. A loss of 8.5% of water distributed to 


customers by water purveyors was assumed for the water balance. Volumes were 


provided by MPWMD (groundwater), MCWD (imported Salinas Valley water), 


and Cal-Am (groundwater and imported Carmel River system water). Water from 


system losses is assumed to directly recharge the groundwater basin, and is not 


involved in evapotranspiration. Losses from water distribution systems account 


for approximately 478 AFY of recharge to the basin (Table 20). 
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LOSSES FROM SEWER DISTRIBUTION SYSTEMS 


The volume of sewer system losses was estimated as 5% of the amount of water 


remaining from imported water and local groundwater after system losses and 


irrigation return flow are accounted for. For the Seaside basin this amount is 


estimated as 105 AFY (Table 20). 


 


SEPTIC SYSTEMS 


To estimate the amount of groundwater recharge by septic systems, water use of 


140 gallons per day per capita was assumed, with 40% of that use being indoor use 


that gets disposed in the septic system. The number of people residing in each of 


the septic tank areas was estimated using 2010 census data. The average recharge 


from septic systems is 27 AFY. 


 


RETURN FLOW FROM IRRIGATION 


Return flow from irrigation was estimated separately for golf courses and 


landscape irrigation. For golf courses, it was assumed that irrigation efficiencies 


are 80% and therefore 20% of applied water becomes return flow and recharges 


the basin. For urban, residential, industrial, and commercial landscape irrigation, 


it was assumed that of the amount of imported and local groundwater water 


distributed by water purveyors and private landowners less system losses, 23% 


becomes irrigation return flow and recharges the groundwater basin. Of the 


recycled water that is diluted with local groundwater for irrigation of the Nicklaus 


Club-Monterey golf course, it was assumed that because the recycled water is 


stored in an open pond, 10% evaporates, and then of the remaining portion, an 


80% irrigation efficiency was applied. 


 


Estimates of irrigation return flow as shown in Table 20 are 173 AFY from golf 


courses, 627 AFY from landscape irrigation, and 9 AFY of recycled water 


irrigation. 


 


INFILTRATION FROM STORM WATER PONDS 


Infiltration of storm water into five storm water ponds in the groundwater basin 


(Figure 2) was extracted from the groundwater flow model (HydroMetrics LLC, 


2009b). The ponds are constructed to capture storm runoff and allow for 


percolation into the groundwater. Each percolation pond has a catchment area 
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defined within the model area. Runoff from the catchment is diverted to its 


corresponding storm water pond. Water diverted to storm water ponds in the area 


typically infiltrates within 48 hours. Consequently, losses of recharge to ET are 


assumed to be negligible, and water recharged through the ponds is applied 


directly to groundwater recharge.  


 


Based on output from the Seaside basin groundwater flow model, the average 


groundwater recharge from storm water ponds between 2008 and 2012 was 68 


AFY for ponds in the northern area and 37 AFY in the southern area. 


 


 OUTFLOWS 


Outflows from the Seaside basin include all discharge mechanisms that remove 


water from the groundwater system. Discharge components include: 


 


1. Groundwater pumping by water agencies and private landowners, 


2. Underflow to onshore and offshore areas (outflow). 


3. Exported wastewater 


 


GROUNDWATER PUMPING BY WATER AGENCIES AND PRIVATE LANDOWNERS 


The Seaside basin groundwater producers include Cal-Am, City of Seaside, and a 


number of private pumpers. Production is reported to the Watermaster annually. 


For the water balance, it was estimated that based on production data for 2011 and 


2012, an average of 5,374 AFY was extracted from the basin. Of note, 


approximately 60% of groundwater pumped by Cal-Am in the Seaside basin is 


exported out of the basin. 


 


UNDERFLOW TO ONSHORE AND OFFSHORE AREAS 


The same onshore and offshore sources as described in the inflow section above 


apply to the outflows that occur in the Seaside basin, i.e., across the northeastern 


boundary and to the ocean. In the water balance, approximately 100 AFY of water 


flows out of the basin and into onshore and offshore areas (Table 20). The source 


of these data is the water balance included in the Seaside basin groundwater flow 


model report (HydroMetrics LLC, 2009b).  
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EXPORT OF WASTEWATER 


Like water imported into the basin, wastewater exported is not part of the 


groundwater balance but it is used to estimate sewer distribution system losses. 


Wastewater from the City of Seaside, Del Rey Oaks, Sand City, and Monterey is 


exported out of the basin to the MRWPCA’s wastewater treatment plant to the 


north of the basin. After system losses, irrigation and consumptive uses are 


removed from the water imported from outside the basin and pumped from the 


basin, the remaining amount is assumed to be wastewater that is exported from 


the Seaside basin (approximately 1,900 AFY).  
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7.2 SALT AND NUTRIENT BALANCES 


The salt and nutrient balance consists of developing quantitative estimates of all 


of the loadings and removals of salts and nutrients for the Seaside basin, both 


natural and man-made. The loadings and removals that comprise the salt and 


nutrient balance follow the components of the water balance. Salts and nutrients 


are carried into the basin with each of the different sources of water, of which each 


has a natural quantity of salts and nutrients and possibly an additional man-made 


source. Salts and nutrients are carried out of the basin with natural outflows and 


exports of water. A graphical conceptual depiction of the salt and nutrient balance 


is provided in Figure 19. The following sections describe each of the salt and 


nutrient balance components.  


 


 LOADING 


Loadings to the Seaside basin include all salts and nutrients that are naturally and 


artificially brought into the basin. Natural mechanisms of salt and nutrient loading 


to the groundwater system include those carried by: 


 


1. Deep percolation of rainfall, and 


2. Underflow from onshore and offshore areas (inflow). 


 


Salts and nutrients introduced into the groundwater basin by artificial or man-


made means include those carried by: 


 


3. Injection of imported water, 


4. Losses from water distribution systems, 


5. Losses from sewer systems, 


6. Septic systems, 


7. Return flow from irrigation, 


8. Fertilizer application, 


9. Infiltration from storm water ponds. 


 


Although a general discussion of each of the sources has already been included in 


Section 4, more detail on the data and assumptions used to estimate loading are 


provided in this section. Table 21 through Table 23 summarize the salt and nutrient 


balances estimated for the Seaside basin, and Table 24 summarizes the different 


water source concentrations. 
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Figure 19: Conceptual Salt and Nutrient Balance
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Table 21: Seaside Basin TDS Balance 


Salt Balance Component 
Northern 


Coastal 


Northern 


Inland 


Southern 


Coastal 


Laguna 


Seca 


Basin 


Total 


Inflows (lb/yr)         


Precipitation 593 11,041 230 5,328 17,191 


Groundwater Underflow         


      From Onshore 3,388,324 0 1,008,928 193,836 292,260* 


      From Offshore 98,423 0 0 0 98,423 


ASR Wells (Injection) 538,343 0 0 0 538,343 


Water Distribution System Losses 408,175 0 38,184 89,934 536,293 


Sewer Distribution System Losses 218,731 0 24,527 53,988 297,246 


Septic Systems 0 0 13,694 62,423 76,116 


Irrigation Infiltration         


   Golf Courses 435,570 0 0 0 435,570 


   Landscaping 462,509 0 94,538 222,666 779,713 


Recycled Water Irrigation 0 0 0 29,218 29,218 


Storm Water 20,034 0 52,670 0 72,704 


Total Inflow 5,570,702 11,041 1,232,772 657,392 7,471,907 


Outflows (lb/yr)         


Groundwater Pumping 4,210,062 0 433,187 1,948,353 6,591,602 


Groundwater Underflow         


      To Onshore 0 1,880,759 1,507,566 1,008,928 0* 


      To Offshore 68,896 0 57,249 0 126,146 


Total Outflow 4,278,959 1,880,759 1,998,001 2,957,281 11,115,000 


Storage Change 


(Inflow - Outflow) 
1,291,743 -1,869,718 -765,230 -2,299,889 -3,643,094 


* This value is not equal to the sum of the four subarea columns; it is a summary for the entire 


basin which is made up of all four subareas combined. The subarea columns are a summary of 


the water balance for each subarea. The four subarea columns include exchanges of groundwater 


between subareas, as they are an important source of loading and removal of salts and nutrients 


for individual subareas. The basin-wide value, however, only considers inputs to or outputs from 


the entire basin. The net values (total groundwater inflow less total groundwater outflow) 


derived from each approach are equivalent. 
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Table 22: Seaside Basin Chloride Balance 


Salt Balance Component 
Northern 


Coastal 


Northern 


Inland 


Southern 


Coastal 


Laguna 


Seca 


Basin 


Total 


Inflows (lb/yr)         


Precipitation 106 1,972 41 951 3,070 


Groundwater Underflow         


      From Onshore 821,494 0 293,331 41,117 64,270* 


      From Offshore 23,156 0 0 0 23,156 


ASR Wells (Injection) 44,154 0 0 0 44,154 


Water Distribution System Losses 94,286 0 11,682 24,440 130,408 


Sewer Distribution System Losses 64,518 0 7,235 15,925 87,677 


Septic Systems 0 0 4,039 18,412 22,452 


Irrigation Infiltration         


   Golf Courses 92,505 0 0 0 92,505 


   Landscaping 104,495 0 28,924 60,511 193,930 


Recycled Water Irrigation 0 0 0 8,829 8,829 


Storm Water 5,539 0 14,708 0 20,247 


Total Inflow 1,250,252 1,972 359,960 170,186 1,782,369 


Outflows (lb/yr)         


Groundwater Pumping 990,482 0 136,124 566,454 1,693,060 


Groundwater Underflow         


      To Onshore 0 347,760 473,734 293,331 0* 


      To Offshore 16,209 0 17,990 0 34,199 


Total Outflow 1,006,691 347,760 627,847 859,785 2,842,084 


Storage Change 


(Inflow - Outflow) 
243,561 -345,789 -267,888 -689,600 -1,059,715 


* This value is not equal to the sum of the four subarea columns; it is a summary for the entire 


basin which is made up of all four subareas combined. The subarea columns are a summary of 


the water balance for each subarea. The four subarea columns include exchanges of groundwater 


between subareas, as they are an important source of loading and removal of salts and nutrients 


for individual subareas. The basin-wide value, however, only considers inputs to or outputs from 


the entire basin. The net values (total groundwater inflow less total groundwater outflow) 


derived from each approach are equivalent. 
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Table 23: Seaside Basin Nitrate-N Balance 


Nitrate Balance Component 
Northern 


Coastal 


Northern 


Inland 


Southern 


Coastal 


Laguna 


Seca 


Basin 


Total 


Inflows (lb/yr)         


Precipitation 11 197 4 95 307 


Groundwater Underflow         


      From Onshore 7,927 0 776 783 950* 


      From Offshore 162 0 0 0 162 


ASR Wells (Injection) 170 0 0 0 170 


Water Distribution System Losses 781 0 128 65 975 


Sewer Distribution System Losses 514 0 14,554 603 15,672 


Septic Systems 0 0 700 3,193 3,893 


Irrigation Infiltration         


   Golf Courses 1,748 0 0 0 1,748 


   Landscaping 1,033 0 318 162 1,513 


Fertilizer Application         


   Golf Courses 2,421 0 0 1,771 4,192 


   Sports Fields 587 0 103 280 970 


   Commercial and Residential 


Landscaping 
2,492 445 2,136 1,780 6,853 


Recycled Water Irrigation 0 0 0 54 54 


Storm Water 5 0 49 0 53 


Total Inflow 17,850 445 18,769 8,787 45,851 


Outflows (lb/yr)         


Groundwater Pumping 6,919 0 1,507 1,499 9,924 


Groundwater Underflow         


      To Onshore 0 2,683 5,243 776 0* 


      To Offshore 113 0 199 0 312 


Total Outflow 7,032 2,683 6,949 2,275 18,939 


Storage Change 


(Inflow - Outflow) 
10,818 -2,238 11,820 6,512 26,912 


* This value is not equal to the sum of the four subarea columns; it is a summary for the entire 


basin which is made up of all four subareas combined. The subarea columns are a summary of 


the water balance for each subarea. The four subarea columns include exchanges of groundwater 


between subareas, as they are an important source of loading and removal of salts and nutrients 


for individual subareas. The basin-wide value, however, only considers inputs to or outputs from 


the entire basin. The net values (total groundwater inflow less total groundwater outflow) 


derived from each approach are equivalent. 
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Table 24: Source Concentrations used for Salt and Nutrient Loading Calculations 


Constituent 


Imported Water 
Rain 


Water 


Recycled 


Water 


Irrigation 


Storm Water Sewer and 


Septic 


Systems 
Salinas 


Valley 


Carmel 


System 
Bay St. Hotel 


TDS, mg/L 396 317 2.8 1,241 109 519 1,043 


Chloride, mg/L 84 26 0.5 375 30 144 308 


Nitrate-N, mg/L 1.6 0.1 0.05 2.3 0.025 0.75 2.45 


 


DEEP PERCOLATION OF RAINFALL  


Deep percolation of rainfall carries salts and nutrients into the groundwater 


system at the concentration of natural rainfall. While percolation of rainfall may 


actually mobilize salts and nutrients introduced to the soil through fertilizers or 


other means, these loading sources are discussed separately from rainfall.  


 


Loading estimates were made using concentration values of 2.8 mg/L TDS,       0.5 


mg/L chloride, and 0.05 mg/L nitrate-N from Table 24 and volumes of percolation 


of rainfall from the Seaside basin groundwater flow model. Average annual totals 


of 17,190 pounds/year TDS, 3,070 pounds/year chloride, and 310 pounds/year 


nitrate-N are estimated to enter the groundwater system by deep percolation of 


rainfall.   


 


UNDERFLOW FROM ONSHORE AND OFFSHORE AREAS 


Salts and nutrients are carried into the groundwater basin through groundwater 


inflow from adjacent onshore and offshore areas. Onshore groundwater inflow 


takes place only from the Salinas River Valley along the northeastern boundary of 


the basin. The quality of this groundwater underflow was obtained from wells 


along the boundary in the Salinas Valley. Underflow from offshore was considered 


to have the same water quality as the adjacent onshore area. This assumption was 


made because coastal monitoring shows no evidence of seawater intrusion 


(HydroMetrics WRI, 2013), and thus the freshwater aquifer extends some distance 


offshore. The concentrations of TDS, chloride, and nitrate-N in groundwater from 


Table 5 were used for groundwater for each subarea.  


 


Groundwater underflow from onshore areas has concentrations of 396 mg/L TDS, 


84 mg/L chloride, and 1.6 mg/L nitrate-N. Groundwater inflow from offshore to 


the Northern Coastal subarea has concentrations of 362 mg/L TDS, 85 mg/L 
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chloride, and 0.59 mg/L nitrate-N. Groundwater inflow from offshore to the 


Southern Coastal subarea has concentrations of 702 mg/L TDS, 221 mg/L chloride, 


and 2.4 mg/L nitrate-N.  


 


From the concentrations provided above, an average of 292,260 pounds/year TDS, 


64,270 pounds/year chloride, and 950 pounds/year nitrate-N are estimated to be 


loaded into the groundwater system through groundwater underflow from 


onshore and offshore areas.   


 


INJECTION OF IMPORTED WATER 


Some salts and nutrients are introduced into the Seaside basin with Carmel River 


system water that is imported for direct injection into the Santa Margarita aquifer 


by MPWMD/Cal-Am. Carmel River system water has concentrations of 317 mg/L 


TDS, 26 mg/L chloride, and 0.1 mg/L nitrate-N. From these concentrations and 


volumes described in Section 7.1.2, average annual totals of 538,340 pounds/year 


TDS, 44,154 pounds/year chloride, and 3,890 pounds/year nitrate-N were 


estimated to be injected into the groundwater system by the ASR wells. 


 


It should be noted that although the injected water contains salts and nutrients, 


and is a source of loading to the aquifer, this water is of much better quality than 


the native groundwater. The injected water has been shown to dilute the salt and 


nutrient concentrations of the native groundwater and improve its quality (Figure 


12). 


 


LOSSES FROM WATER DISTRIBUTION SYSTEMS 


The sources of water that are lost by leakage from water distribution systems 


include local groundwater, Salinas Valley groundwater, and Carmel River System 


water. The water qualities applied to each of these sources to estimate salt and 


nutrient loading are shown in Table 5 and Table 24.  


 


From these concentrations and volumes in Table 20, average loadings of 536,290 


pounds/year TDS, 130,410 pounds/year chloride, and 980 pounds/year nitrate-N 


are estimated to occur through delivery system losses. 


 


LOSSES FROM SEWER DISTRIBUTION SYSTEMS 


The quality of the water lost from sewer systems is based upon the quality of 


untreated influent accepted by the Pasadera Wastewater Facility and Regional 
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Wastewater Treatment Plant. Using a sewer system loss of 105 AFY and 


concentrations of 1,040 mg/L TDS, 306 mg/L chloride, and 2.5 mg/L nitrate-N, 


average loadings of 297,250 pounds/year TDS, 87,680 pounds/year chloride, and 


15,670 pounds/year nitrate-N are estimated to occur through sewer system losses. 


 


SEPTIC SYSTEMS 


The quality of the water leached from septic systems was assumed to be the same 


as that lost from sewer distribution systems. Using a leached volume of 27 AFY, 


average loadings of 76,120 pounds/year TDS, 22,450 pounds/year chloride, and 


3,890 pounds/year nitrate-N are estimated to occur from septic system leaching. 


 


RETURN FLOW FROM IRRIGATION 


All water used for irrigation contains salts and nutrients, regardless of whether or 


not fertilizer is added. As a result, fertilizer is treated as an independent loading 


source and irrigation return flow includes only the salts and nutrients that are 


present in the water before it is applied as irrigation. The amount of salts and 


nutrients in this water is based upon the quality of the source water. These sources 


include Salinas Valley groundwater, Carmel River System Water, local 


groundwater, and recycled water from the Pasadera Wastewater Treatment Plant. 


The quality of these water sources are listed in Table 5 and Table 24. 


 


Using the volume irrigation return flow from Table 20, an average of 1,244,500 


pounds/year TDS, 295,260 pounds/year chloride, and 3,320 pounds/year nitrate-N 


are estimated to be added to the basin from irrigation return flow. 


  


FERTILIZER APPLICATION 


Fertilizer application was considered independently of irrigation water and was 


assumed to only be a source of nitrate-N loading to the groundwater system. As 


described in Section 4.1.4, fertilizer loading is assumed to occur in the land use 


categories of residential, commercial, golf course, and sports fields.  


 


Using a net leaching rate of 8.9 pounds of nitrogen per acre per year for urban 


landscapes and golf courses (UC Davis, 2012), and land use shown in Figure 8, the 


nitrogen loading from fertilizer application was estimated.  


 


 From the approximately 109 acres of sports fields in the Seaside basin, the 


estimated annual nitrogen leached in to the groundwater is 970 pounds.  







 


Seaside Groundwater Basin Salt & Nutrient Management Plan  


June 24, 2014 - 82 - 


 


 Approximately one quarter of urban, residential, and commercial acreage 


was assumed to be fertilized. From the average landscaped area of 770 


acres, 6,850 pounds of nitrogen was estimated to be leached into 


groundwater. 


 


 There are four golf courses in the Seaside basin. Table 13 summarizes the 


sizes and estimated fertilizer use based on the fertilized acreage determined 


from aerial photographs. 


 


Table 25: Summary of Estimated Seaside Basin Golf Course Fertilizer Application 


Golf Course 
Operating 


Since 


Approx. 


Fertilized Area 


(acres) 


Leached 


Nitrogen * 


(pounds) 


Nicklaus Club-Monterey 


(formerly Pasadera Country Club) 
2000 100 890 


Laguna Seca Golf Ranch 1970 99 881 


Bayonet 1954 160 1,424 


Black Horse 1964 112 997 


* Assuming net leaching rate of 8.9 pounds nitrogen per acre per year (UC Davis, 2012) 


 


A total average annual total of 12,020 pounds/year nitrate-N was estimated to be 


introduced into the groundwater system through fertilizer application. 


 


INFILTRATION FROM STORM WATER PONDS 


The quality of infiltrating storm water was derived from the storm water quality 


data collected by Monterey Bay Sanctuary Citizen Watershed Monitoring 


Network and listed in Table 2. Water quality data from the Bay St. sampling 


location was applied to all storm water ponds within the Northern Coastal 


subarea. Water quality data from the Hotel sampling location was applied to all 


storm water ponds within the Southern Coastal subarea. 


 


For each of the two sampling locations, the average water quality of infiltrating 


water was assumed to fall at the center of the ranges listed for the “First Flush 


2009-2012.” Of the three water quality parameters covered in this SNMP, only 


nitrate-N was measured directly in the storm water. Therefore, it was required to 


estimate TDS and chloride concentrations by other means. The average 


concentration of TDS in the storm water was estimated (in mg/L) by applying a 
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factor of 0.7 to the electrical conductivity (in µS/cm). The average concentration of 


chloride in the storm water was then estimated by deriving a relationship between 


chloride and TDS using other available water quality data from the basin. The 


derived relationship was: chloride = 0.278 x TDS. 


 


The estimated water quality of the Hotel sampling location was 519 mg/L TDS, 144 


mg/L chloride, and 0.75 mg/L nitrate-N. The estimated water quality of the Bay St. 


sampling location was 109 mg/L TDS, 30 mg/L chloride, and 0.025 mg/L nitrate-N. 


Using a volume of 105 AFY of infiltrating storm water, average loadings of 72,700 


pounds/year TDS, 20,250 pounds/year chloride, and 53 pounds/year nitrate-N are 


estimated. 


 


 REMOVAL 


Two mechanisms were identified by which salts and nutrients are removed from 


the basin. 


 


1. Groundwater pumping by water agencies and private landowners,  


2. Underflow to onshore and offshore areas (outflow). 


 


GROUNDWATER PUMPING BY WATER AGENCIES AND PRIVATE LANDOWNERS 


Salts and nutrients are removed from the groundwater system when groundwater 


is pumped. Some of this water is exported out of the basin entirely and some of 


the water is reapplied within the basin. The loading associated with reapplication 


of pumped groundwater within the basin is covered by the descriptions of the 


loading sources in the previous section.  


 


Groundwater pumping removes salts and nutrients from the groundwater system 


according to the concentration of the native groundwater in the subarea of 


pumping. Groundwater quality for each subarea is listed in Table 5. From the 


groundwater extracted from the basin each year, an average of 6,591,600 


pounds/year TDS, 1,693,060 pounds/year chloride, and 9,920 pounds/year nitrate-


N are estimated to be removed from the basin. 


 


UNDERFLOW TO ONSHORE AND OFFSHORE AREAS 


Salts and nutrients are removed from the basin as groundwater flows out of the 


basin and into adjacent areas. Salts and nutrients are removed at the native quality 


of the groundwater in the subarea from which outflow occurs. Groundwater 
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underflow occurs from the basin through the Northern Coastal and Southern 


Coastal subareas at the concentrations listed in Table 5.  


 


An average of 100 AFY of groundwater underflow takes place from the basin. 


Average annual totals of 126,150 pounds/year TDS, 34,200 pounds/year chloride, 


and 310 pounds/year nitrate-N were estimated to be removed from the 


groundwater system through groundwater pumping. 


 


 DISCUSSION OF OVERALL SALT AND NUTRIENT LOADING 


The difference between salt and nutrient loading and removal from the Seaside 


basin shown at the bottom of Table 21 through Table 23 suggests that there is a net 


removal of salts (TDS and chloride) from the basin and a net loading of nutrients 


into the basin.  


 


The net removal of salts is being driven by groundwater pumping. Overall, 


pumping extracts native groundwater that is relatively high in salts and exports a 


significant portion of that water away from the basin – to outside customers or to 


the regional wastewater treatment plant. Groundwater pumping alone, however, 


will not improve the quality of the basin’s groundwater unless a source of 


imported water is adding higher quality water to the basin’s aquifers. Simply 


removing groundwater will only draw down groundwater levels without 


improving quality. The ASR project, with its injection of Carmel River water, is a 


major source of imported high-quality water that complements the extraction of 


groundwater and leads to a sustainable net removal of salts from the basin. Other 


future projects, such as the GWRP, provided they import better quality water than 


the native groundwater will further improve the salt content of groundwater in 


the Seaside basin. 


 


The nitrate balance suggests a net addition of nitrates to the basin. This is because 


the groundwater in the basin does not have significantly different nitrate-N 


concentrations than other imported sources of water, and thus dilution like what 


occurs with salts does not take place at a noticeable level. Nutrient loading from 


sewer system losses and fertilization are the largest man-made sources of nutrients 


to the basin. The estimate of nitrogen loading by fertilization may be 


overestimated because it is unlikely all residents fertilize their lawns regularly. 
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7.3 ASSIMILATIVE CAPACITY 


Because assimilative capacity is determined for the entire Seaside basin, the 


existing groundwater quality estimated for the four subareas in Section 3.11.2 are 


area-weight averaged to estimate the groundwater quality of the entire basin. 


Table 26 shows that the basin does not have assimilative capacity for TDS, but 


there is assimilative capacity remaining for chloride and nitrate-N. The poor TDS 


quality is influenced mostly by the two southern subareas (i.e., Southern Coastal 


and Laguna Seca subareas).  


 


Table 26: Seaside Basin Assimilative Capacity 


Constituent 
Existing Water 


Quality 


Water Quality 


Objective 


Assimilative 


Capacity 


TDS, mg/L 540 500 -40 


Chloride, mg/L 140 250 110 


Nitrate-N, mg/L 0.7 10 9.3 


 


When looking to implement future water projects in the basin, it is important to 


ensure that imported or recycled water being irrigated or recharged needs to have 


a water quality that is better (i.e., lower WQO parameter values) than the native 


groundwater that will be influenced by the project. Current plans to use recycled 


water in the basin will generally improve groundwater quality by diluting the 


native groundwater with better quality water (e.g., GWRP advanced tertiary 


treated, less than 200 mg/L TDS). Storm water quality generated within the basin 


is also of better quality than the native groundwater and would contribute to 


improving the basin’s general water quality with appropriate pre-treatment. 


Carmel River system water imported by MPWMD/Cal-Am is generally less than 


385 mg/L TDS and has already been proven to improve the groundwater quality 


in the area around the existing ASR wells into which it is injected. 
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7.4 ANTI-DEGRADATION ANALYSIS 


This section is not required because native Seaside basin groundwater quality is 


not a high quality water resource described in the state’s Anti-Degradation Policy, 


Resolution No. 68-16. The three potential projects planned for the Seaside basin 


will all have positive water quality impacts because they use imported water of 


better quality than the native groundwater.  
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SECTION 8  


SALT AND NUTRIENT MANAGEMENT STRATEGIES 


8.1 ACTIONS TO MANAGE SALT AND NUTRIENT LOADING 


The objective of this section is to develop strategies to manage salt and nutrient 


loadings on a sustainable basis in order to maintain a long term supply for the 


basin’s beneficial uses.  Per the Recycled Water Policy, these strategies should be 


site specific and have the purpose of: 


 


 Pollution prevention, 


 Source load reductions to groundwater basins, 


 Treatment and management of areas of impaired water quality, 


 Increasing groundwater recharge by storm water, and 


 Increasing recycled water use. 


In the Seaside basin there is a net export of salts from the basin because over 2,400 


AFY of groundwater is used outside of the basin. Additionally, the bulk of 


wastewater generated in the basin is exported to a regional plant outside of the 


basin. Together with injection of Carmel River system water into the basin, these 


activities improve the groundwater quality of the basin. Nutrients do not have a 


net export because  


 


Based on our source assessment in Section 4, the following activities currently 


contribute salts and nutrients to the basin above what would naturally occur: 


 


 Fertilization in urban areas and golf courses – loads from fertilizers are 


transported with water from irrigation or precipitation.   


 Septic systems and leaking sewer pipes – loads in septic system outflows 


or leaky septic tanks infiltrate into the groundwater.  


 Irrigation of recycled water at the Nicklaus Club-Monterey golf course – 


recycled water generated at the Pasadera wastewater treatment and 


recycling facility is diluted with groundwater. The wastewater treated by 


this facility has a high salt load partly because of the use of residential 


water softeners in the area.   
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There are currently no management measures and activities instituted in the basin 


for reducing either salt or nutrient loads. Management strategies that could be 


considered are summarized in Table 27. 


 


8.2 MANAGEMENT TRIGGERS 


For seawater intrusion in the basin, the Watermaster has developed a Seawater 


Intrusion Response Plan (SIRP) as a contingency plan for responding to seawater 


intrusion in the Seaside Groundwater Basin, if and when it occurs (HydroMetrics 


LLC, 2009a). The SIRP details both the indicators of seawater intrusion, and a list 


of recommended actions to be taken if seawater intrusion is observed.   


 


Management triggers for salts and nutrients generated by current land use 


activities are not necessary because of the net export of salts and nutrients from 


the basin. Future projects such as the GWRP will be permitted by relevant 


authorities, which will include setting monitoring requirements, limits, and 


triggers. 
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Table 27: Proposed Salt and Nutrient Management Measures 


Management Measure Agency/Action Description Effect 


Source control of 


nutrients from 


residential fertilizer 


City of Seaside, Laguna Seca 


subarea landowners, 


Monterey Peninsula Water 


Management District, City of 


Sand City, California 


American Water, City of Del 


Rey Oaks, Monterey 


County/Monterey County 


Water Resources Agency, 


Coastal subarea landowners, 


and the City of Monterey 


Outreach on effective use of 


fertilizers. 


Reduces the load of nitrogen that is 


transported by runoff to surface 


waters and by infiltration to 


groundwater. 


Source control of salts 


and nutrients from 


septic systems 


Toro community, City of 


Seaside  -  Prohibit 


installation of new septic 


tanks 


Prohibit installation of new septic 


tanks. Require tie-in of a septic 


tank to the sewer if located 


within 200 feet of a sewer line. 


or 


Consideration of a septic system 


conversion program to reduce 


the number of septic systems in 


the basin. 


Reduces the volume of septic 


system leachate that percolates into 


shallow groundwater. 


Source control of salts 


in wastewater and 


recycled water quality 


from Pasadera WTF 


Cal-Am – water softener ban Outreach, removal and incentive 


program aimed at reducing the 


number of self-regenerating 


water softeners. 


Fewer self-regenerating water 


softeners (or other treatment devices 


that produce a high mineral waste) 


will reduce the salt load in 


residential wastewater. 
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Management Measure Agency/Action Description Effect 


Storm water recharge City of Seaside, Laguna Seca 


subarea landowners, 


Monterey Peninsula Water 


Management District, City of 


Sand City, California 


American Water, City of Del 


Rey Oaks, Monterey 


County/Monterey County 


Water Resources Agency, 


Coastal subarea landowners, 


and the City of Monterey 


Storm water is infiltrated onsite 


where it is generated or conveyed 


to a nearby recharge facility. 


Provides dilution of groundwater 


through recharge of surface water 


(flood and storm flows) to 


potentially lower salt and nutrient 


concentrations. 


Irrigation with 


recycled water 


City of Seaside, City of Sand 


City 


Urban irrigation of schools, 


parks, golf courses and other 


locations.  Recycled water permit 


establishes concentration limits 


for irrigation water that should 


be lower than native 


groundwater concentrations. 


Limits the concentrations of salts and 


nutrients in irrigation water. 
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SECTION 9  


SALT AND NUTRIENT MONITORING PROGRAM 


9.1 GOALS AND OBJECTIVES 


The goals of a salt and nutrient monitoring program for the Seaside basin are: 


 


1. Develop a program that provides an adequate spatial network of 


monitoring locations through the Seaside basin; 


2. Develop a cost-effective means of determining whether the concentrations 


of salts, nutrients, and other constituents of concern as identified in this salt 


and nutrient plan are consistent with applicable water quality objectives; 


3. Focus monitoring near public water supply wells and large recycled water 


projects; and 


4. Per the Recycled Water Policy, use existing monitoring features where 


possible. 


 


9.2 LOCATION OF MONITORING FEATURES 


The current monitoring features in the Seaside basin described in Section 5 are all 


recommended as monitoring features for this SNMP. These monitoring features 


have an adequate spatial distribution to determine impacts from current recycled 


water use in the basin.   


 


In addition to the wells currently sampled under the Watermater’s MMP and 


MPWMD monitoring programs, there are some dedicated monitoring wells in the 


Laguna Seca subarea that are excluded from those schedules. These are: FO-4 


shallow and deep, and FO-6 shallow and deep. 


 


The RWQCB will require additional monitoring features when future recycled 


water projects are implemented. These should be included as part of salt and 


nutrient monitoring for the basin. 


 


9.3 CONSTITUENTS TO BE MONITORED 


For all wells in the monitoring network, the same constituents that are required 


under the Watermaster’s MMP are recommended for testing. This is general 


physical and minerals, which includes TDS, chloride, nitrate as NO3, nitrate as N, 


and nitrite as N.  
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Per the SWRCB’s Recycled Water Policy (2013), CEC monitoring requirements are 


not designated for recycled water used for landscape irrigation due to the low risk 


for ingestion of the water. However, the CEC monitoring requirements prescribed 


in the Recycled Water Policy pertain to the production and use of recycled water 


for groundwater recharge by surface and subsurface application methods. 


Currently there are no active projects in the Seaside basin that fall into this 


category. The proposed GWRP described in Section 4.2.2 is the only planned 


project that proposes to use recycled water for groundwater recharge. Prior to the 


implementation of this project, or any other future proposed groundwater 


recharge with recycled water project, the appropriate agency (or agencies) will 


monitor the water for CECs as prescribed in the Recycled Water Policy, as 


applicable, unless an alternative monitoring plan is proposed and approved by the 


RWQCB. 


 


9.4 SAMPLING FREQUENCY 


The groundwater sampling frequency will be at least annually.  


 


9.5 STAKEHOLDER ROLES AND RESPONSIBILITIES 


The Seaside basin stakeholders’ current responsibilities for collecting and 


providing production, groundwater levels, and groundwater quality data to the 


Watermaster are described in Section 5. Because these roles and responsibilities 


are already in place and well established, it is recommended that the SNMP adopt 


them and therefore no changes are required. 


 


9.6 REPORTING 


The monitoring data collected will be reported to the RWQCB every three years. 


The SNMP stakeholders will be responsible for preparing the monitoring report. 


The monitoring report will include relevant monitoring data, comparisons to 


historical/baseline values, comparisons to applicable water quality objectives, and 


an update of relevant projects and implementation information.  
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SECTION 10  


IMPLEMENTATION MEASURES 


Based on the Seaside basin’s native groundwater quality and limited number of 


recycled water projects, managing salt and nutrient loadings on a sustainable basis 


is feasible with minimal implementation measures. Best Management Practices 


(BMPs) and public outreach are recommended implementation measures. If 


necessary, based on future monitoring results, the implementation measures 


identified in the following sub-sections will be reevaluated and updated measures 


recommended for future implementation. 
 


10.1 TOTAL DISSOLVED SOLIDS 


Implementation measures to reduce TDS concentrations in groundwater that 


could be considered include: 


 


 All water imported into the basin should have lower TDS than the native 


groundwater of the area in which the water is to be used for irrigation or 


recharge, 


 Reducing the amount of salts added to groundwater via source water – 


wastewater treatments, modified processes such as increased retention 


time, or blending prior to use for irrigation or basin recharge, and 


 Reducing the amount of salts added to water via anthropogenic sources – 


BMPs, public outreach, and land management guidelines. 


 


10.2 CHLORIDE 


Implementation measures to reduce chloride concentrations in groundwater that 


could be considered include: 


 


 Reducing the amount of chlorides added to water via anthropogenic 


sources – BMPs, public outreach, and land management guidelines, 


 Water softener ordinance or ban, and 


 Reducing the amount of chlorides in wastewater - modified processes 


such as incorporating UV and MF/RO to remove chlorides. 
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10.3 NITRATE 


Implementation measures to reduce nitrate concentrations in groundwater that 


could be considered include developing BMPs such as limiting excess landscape 


fertilizing and eliminating over-irrigation to curtail the leaching transport process. 
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APPENDIX A:  
MONTEREY PENINSULA AQUIFER STORAGE AND 


RECOVERY PROJECT – SAMPLING AND ANALYSIS PLAN  
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Water 


Type 
Subarea Water Source Component 


Imported 


AFY 


Exported 


AFY 


Volume Back 


into 


Groundwater 


AFY 


Groundwater 


Volume 


Extracted 


AFY 


Im
p


o
rt


ed
 S


al
in


as
 


V
al


le
y


 


Northern 


Coastal 


Salinas Valley 


Groundwater 


Bayonet and Black Horse Golf Courses 400 0 80 0 


Municipal Supply 527 0 0 0 


Water System Losses 0 0 45 0 


Irrigation Return Flow 0 0 111 0 


Sewer 
Sewer Losses 0 0 19 0 


Regional Waste Water Treatment Plant 0 353 0 0 


Im
p


o
rt


ed
 C


ar
m


e
l 


R
iv


er
 S


y
st


em
 


Northern 


Coastal 


Carmel River 


System Alluvial 


Aquifer 


Santa Margarita Injection 625 0 625 0 


Municipal Supply 56 0 0 0 


Water System Losses 0 0 5 0 


Irrigation Return Flow 0 0 12 0 


Sewer 
Sewer Losses 0 0 2 0 


Regional Waste Water Treatment Plant 0 37 0 0 


Southern 


Coastal 


Carmel River 


System Alluvial 


Aquifer 


Municipal Supply 19 0 0 0 


Water System Losses 0 0 2 0 


Irrigation Return Flow 0 0 4 0 


Sewer 
Sewer Losses 0 0 1 0 


Regional Waste Water Treatment Plant 0 12 0 0 


Laguna 


Seca 


Carmel River 


System Alluvial 


Aquifer 


Municipal Supply 112 0 0 0 


Water System Losses 0 0 9 0 


Irrigation Return Flow 0 0 23 0 


Sewer 
Sewer Losses 0 0 4 0 


Regional Waste Water Treatment Plant 0 75 0 0 
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Water 


Type 
Subarea Water Source Component 


Imported 


AFY 


Exported 


AFY 


Volume Back 


into 


Groundwater 


AFY 


Groundwater 


Volume 


Extracted 


AFY 


R
ec


y
cl


ed
 


W
at


er
 


Laguna 


Seca 


Pasadera WTF 


Recycled Water 


Nicklaus Club-Monterey Golf Course 


Irrigation 
0 0 9 0 


P
re


ci
p


it
at


io
n


 


Northern 


Coastal 


Precipitation Deep Percolation of Precipitation 


0 0 68 0 


Southern 


Coastal 
0 0 30 0 


Laguna 


Seca 
0 0 607 0 


Northern 


Inland 
0 0 1,450 0 


S
to


rm
 W


at
er


 Northern 


Coastal 


Storm Water Storm Water Infiltration 


0 0 68 0 


Southern 


Coastal 
0 0 37 0 


Laguna 


Seca 
0 0 0 0 
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Water 


Type 
Subarea Water Source Component 


Imported 


AFY 


Exported 


AFY 


Volume Back 


into 


Groundwater 


AFY 


Groundwater 


Volume 


Extracted 


AFY 


S
ea


si
d


e 
B


as
in


 G
ro


u
n


d
w


at
er


 


Northern 


Coastal 


Groundwater 


Municipal Supply from Wells 0 0 0 4,278 


Water System Losses 0 0 364 0 


Irrigation Return Flow 0 0 348 0 


Groundwater Exported out of Basin 0 2,421 0 0 


Underflow 


Groundwater Inflow - From Onshore 0 0 2,850 0 


Groundwater Inflow - From Offshore 0 0 100 0 


Groundwater Outflow 0 0 0 70 


Sewer 
Sewer Losses 0 0 57 0 


Regional Waste Water Treatment Plant 0 1,076 0 0 


Southern 


Coastal 


Groundwater 


Municipal Supply from Wells 0 0 0 227 


Water System Losses 0 0 19 0 


Irrigation Return Flow 0 0 48 0 


Underflow 


Groundwater Inflow - From Onshore 0 0 450 0 


Groundwater Inflow - From Offshore 0 0 0 0 


Groundwater Outflow 0 0 0 820 


Sewer 


Sewer Losses 0 0 8 0 


Regional Waste Water Treatment Plant 0 147 0 0 


Septic Systems 0 0 5 0 
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Water 


Type 
Subarea Water Source Component 


Imported 


AFY 


Exported 


AFY 


Volume Back 


into 


Groundwater 


AFY 


Groundwater 


Volume 


Extracted 


AFY 


S
ea


si
d


e 
B


as
in


 G
ro


u
n


d
w


at
er


 


Laguna 


Seca 


Groundwater 


Municipal Supply from Wells 0 0 0 869 


Water System Losses 0 0 74 0 


Irrigation Return Flow 0 0 183 0 


Laguna Seca and Nicklaus Club-


Monterey Golf Course Irrigation 
0 0 88 0 


Underflow 
Groundwater Inflow - From Onshore 0 0 180 0 


Groundwater Outflow 0 0 0 450 


Sewer 


Sewer Losses 0 0 31 0 


Regional Waste Water Treatment Plant 0 217 0 0 


Septic Systems 0 0 22 0 


Northern 


Inland 
Underflow 


Groundwater Inflow - From Onshore 0 0 0 0 


Groundwater Outflow 0 0 0 2,060 
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Water 


Type 
Subarea 


Salt and/or 


Nutrient Source 
Component 


TDS In, 


lb 


TDS Out, 


lb 


Chloride 


In, lb 


Chloride 


Out, lb 


Nitrate-N 


In, lb 


Nitrate-N 


Out, lb 


Im
p


o
rt


ed
 S


al
in


as
 


V
al


le
y


 


Northern 


Coastal 


Salinas Valley 


Groundwater 


Bayonet and Black Horse Golf Courses 430,747 0 91,371 0 1,740 0 


Municipal Supply 0 0 0 0 0 0 


Water System Losses 48,281 0 10,241 0 195 0 


Irrigation Return Flow 119,539 0 25,357 0 483 0 


Sewer 
Sewer Losses 52,677 0 15,538 0 124 0 


Regional Waste Water Treatment Plant 0 0 0 0 0 0 


Im
p


o
rt


ed
 C


ar
m


e
l 


R
iv


er
 S


y
st


em
 


Northern 


Coastal 


Carmel River 


System Alluvial 


Aquifer 


Santa Margarita Injection 538,343 0 44,154 0 170 0 


Municipal Supply 0 0 0 0 0 0 


Water System Losses 4,089 0 335 0 1 0 


Irrigation Return Flow 10,123 0 830 0 3 0 


Sewer 
Sewer Losses 5,572 0 1,644 0 13 0 


Regional Waste Water Treatment Plant 0 0 0 0 0 0 


Southern 


Coastal 


Carmel River 


System Alluvial 


Aquifer 


Municipal Supply 0 0 0 0 0 0 


Water System Losses 1,363 0 112 0 0 0 


Irrigation Return Flow 3,374 0 277 0 1 0 


Sewer 
Sewer Losses 1,857 0 548 0 4 0 


Regional Waste Water Treatment Plant 0 0 0 0 0 0 


Laguna 


Seca 


Carmel River 


System Alluvial 


Aquifer 


Municipal Supply 0 0 0 0 0 0 


Water System Losses 8,177 0 671 0 3 0 


Irrigation Return Flow 20,245 0 1,661 0 6 0 


Sewer 
Sewer Losses 11,145 0 3,287 0 26 0 


Regional Waste Water Treatment Plant 0 0 0 0 0 0 
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Water 


Type 
Subarea 


Salt and/or 


Nutrient Source 
Component 


TDS In, 


lb 


TDS Out, 


lb 


Chloride 


In, lb 


Chloride 


Out, lb 


Nitrate-N 


In, lb 


Nitrate-N 


Out, lb 


R
ec


y
cl


ed
 


W
at


er
 


Laguna 


Seca 


Pasadera WTF 


Recycled Water 


Nicklaus Club-Monterey Golf Course 


Irrigation 
29,218 0 8,829 0 54 0 


P
re


ci
p


it
at


io
n


 


Northern 


Coastal 


Precipitation Deep Percolation of Precipitation 


516 0 92 0 9 0 


Southern 


Coastal 
230 0 41 0 4 0 


Laguna 


Seca 
4,623 0 825 0 83 0 


Northern 


Inland 
11,041 0 1,972 0 197 0 


S
to


rm
 W


at
er


 Northern 


Coastal 


Storm Water 


Infiltration 
Percolation Pond 


20,034 0 5,539 0 5 0 


Southern 


Coastal 
52,670 0 14,708 0 49 0 


Laguna 


Seca 
0 0 0 0 0 0 
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Water 


Type 
Subarea 


Salt and/or 


Nutrient Source 
Component 


TDS In, 


lb 


TDS Out, 


lb 


Chloride 


In, lb 


Chloride 


Out, lb 


Nitrate-N 


In, lb 


Nitrate-N 


Out, lb 


S
ea


si
d


e 
B


as
in


 G
ro


u
n


d
w


at
er


 


Northern 


Coastal 


Groundwater 


Municipal Supply from Wells 0 4,210,062 0 990,482 0 6,919 


Water System Losses 357,855 0 84,191 0 588 0 


Irrigation Return Flow 342,745 0 80,636 0 563 0 


Underflow 


Groundwater Inflow - From Onshore 3,388,324 0 821,494 0 7,927 0 


Groundwater Inflow - From Offshore 98,423 0 23,156 0 162 0 


Groundwater Outflow 0 68,896 0 16,209 0 113 


Sewer 


Sewer Losses 162,233 0 47,853 0 381 0 


Regional Waste Water Treatment 


Plant 
0 0 0 0 0 0 


Southern 


Coastal 


Groundwater 


Municipal Supply from Wells 0 433,187 0 136,124 0 1,507 


Water System Losses 36,821 0 11,570 0 128 0 


Irrigation Return Flow 91,164 0 28,647 0 317 0 


Underflow 


Groundwater Inflow - From Onshore 1,008,928 0 293,331 0 776 0 


Groundwater Inflow - From Offshore 0 0 0 0 0 0 


Groundwater Outflow 0 1,564,815 0 491,724 0 5,443 


Sewer 


Sewer Losses 22,670 0 6,687 0 14,550 0 


Regional Waste Water Treatment 


Plant 
0 0 0 0 0 0 


Septic Systems 13,694 0 4,039 0 700 0 
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Water 


Type 
Subarea 


Salt and/or 


Nutrient Source 
Component 


TDS In, 


lb 


TDS Out, 


lb 


Chloride 


In, lb 


Chloride 


Out, lb 


Nitrate-N 


In, lb 


Nitrate-N 


Out, lb 


S
ea


si
d


e 
B


as
in


 G
ro


u
n


d
w


at
er


 


Laguna 


Seca 


Groundwater 


Municipal Supply from Wells 0 1,948,353 0 566,454 0 1,499 


Water System Losses 165,610 0 48,149 0 127 0 


Irrigation Return Flow 410,031 0 119,210 0 315 0 


Golf Course Irrigation 197,302 0 57,362 0 152 0 


Underflow 
Groundwater Inflow - From Onshore 193,836 0 41,117 0 783 0 


Groundwater Outflow 0 1,008,928 0 293,331 0 776 


Sewer 


Sewer Losses 86,785 0 25,598 0 577 0 


Regional Waste Water Treatment Plant 0 0 0 0 0 0 


Septic Systems 62,423 0 18,412 0 3,193 0 


Northern 


Inland 
Underflow 


Groundwater Inflow - From Onshore 0 0 0 0 0 0 


Groundwater Outflow 0 1,880,759 0 347,760 0 2,683 


F
er


ti
li


ze
r 


Laguna 


Seca 


Fertilization 


(Nitrate-N only) 


Laguna Seca and Nicklaus Golf-


Monterey Golf Course Fertilization 
0 0 0 0 1,771 0 


Sports Fields Fertilization 0 0 0 0 280 0 


Residential and Commercial 


Landscaping Fertilization 
0 0 0 0 1,780 0 


Northern 


Coastal 


Bayonet and Black Horse Golf Course 


Fertilization 
0 0 0 0 2,421 0 


Sports Fields Fertilization 0 0 0 0 587 0 


Residential and Commercial 


Landscaping Fertilization 
0 0 0 0 2,492 0 


Southern 


Coastal 


Sports Fields Fertilization 0 0 0 0 103 0 


Residential and Commercial 


Landscaping Fertilization 
0 0 0 0 2,136 0 


Northern 


Inland 


Sports Fields Fertilization 0 0 0 0 0 0 


Residential and Commercial 


Landscaping Fertilization 
0 0 0 0 445 0 


 








1 ERIC N. ROBINSON, State Bar No. 191781 
erobinson@kmtg.com 


2 STANLEY C. POWELL, State Bar No. 254057 
spowell@kmtg.com 


3 KRONICK, MOSKOVITZ, TIEDEMANN & GIRARD 
A Professional Corporation 


4 400 Capitol Mall, 27th Floor 
Sacramento, California 95814 


5 Telephone: (916) 321-4500 
Facsimile: (916) 321-4555 


6 
Attorneys · for Defendants and Cross-


7 Complainants, BISHOP, MCINTOSH & 
MCINTOSH 


8 


9 


10 


11 


SUPERIOR COURT OF THE STATE OF CALIFORNIA 


COUNTY OF MONTEREY 


12 CALIFORNIA AMERICAN WATER , Case No. M66343 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


Plaintiff, 


V. 


CITY OF SEASIDE, et al., 


Defendants. 


MONTEREY PENINSULA WATER 
MANAGEMENT.DISTRICT, 


Intervenor. 


MONTEREY COUNTY WATER 
RESOURCES AGENCY, 


Intervenor. 


AND RELATED CROSS-ACTIONS. 


STIPULATION AND [PROPOSED] 
ORDER MODIFYING EXHIBIT C TO 
AMENDED DECISION 


Assigned for All Purposes to the Honorable 
Leslie C. Nichols 


Action Filed: August 14, 2003 


RECITALS 


A. On May 15; 2018, Defendant and Cross-Complaint Bishop, McIntosh and McIntosh 


28 ("Bishop") filed a Notice of Motion and Motion to Modify Exhibit C to Amended Judgment 
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l ("Motion"). 


2 B. The Motion was made upon the grounds that Bishop mistakenly omitted four parcels 


3 of land from Exhibit C to the Court's March 27, 2006, Decision (which Exhibit C remained 


4 unchanged in the Court's February 9, 2007, Amended Decision), and thatthis Court has continuing 


5 jurisdiction to correct that oversight under section III(O)(l)(a) of the Amended Decision. 


6 C. The four mistakenly omitted parcels are described in the deeds attached hereto as 


7 Exhibit 1. 


8 D. Correcting Exhibit C to include the four mistakenly omitted parcels will not change 


9 the amount, or quantity, of the Alternative Production Allocation specified for Bishop in Table 2 of 


10 the Amended Decision's section III(B)(3)(e). 


11 


12 1. 


STIPULATION 


ExhibitC to the Court's February 9, 2007, Amended Decision should be modified to 


13 include the four mistakenly omitted parcels described in the deeds attached hereto as Exhibit 1 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


2. This stipulation may be entered in counterparts. 


DATED: May 22_, 2018 
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KRONICK, MOSKOVITZ, TIEDEMANN & GIRARD 
A Professional Corporation 


By: (! ~._~4ft , 
EricN. Robins~ ~ 
Attorneys for Defendants and Cross
Complainants, BISHOP, MCINTOSH & 
MCINTOSH 
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1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 · 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


~ru../ 
DATED:_)kc{y_f_, 2018 


DA TED: May_, 2018 


· DATED: May_, 2018 


iDATED: May_, 2018 
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CALIFORNIA-AMERICAN WATER COMPANY 


~1. ~'tfd4bt~ 
~~•¥ J. Cerasuolo 


Attorneys for CALIFORNIA-AMERICAN 
WATER COMPANY 


ELLISON, SCHNEIDE & HARRIS L.L.P., 


By: ~ 
·RobertE.Donlan ~ 


~ Attorneys for CALIFORNIA-AMERICAN 
WATER COMPANY 


DELAY & LAREDO 


By: 


David Laredo 
Attorneys for MONTEREY PENINSULA 
WATER MANAGEMENT DISTRICT 


PERRY & FREEMAN 


By: 


D011alci Gary Freeman 
Attorneys for CITY OF SEASIDE 
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DATED: May _, 2018 


2 


3 


4 


5 


6 


7 


8 : 
· DATED: May _, 2018 


9 


10 


l l 


12 


13 


14 


15 hATED: May~Y,2018 


16 


17 


18 


19 · 


20 


21 


22 DATED: May_, 2018 


23 


24 . 


25 


26 


27 


28 
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CALIFORNIA-AMERICAN WATER COMPANY 


By: 


By: 


( 


By: 


Lori W. Girard 
Anthony J. Cerasuolo 
Attorneys for CALIFORNIA-AMERICAN 
WATER COMPANY 


. . . 


Robert E. Donlan 
Attorneys for CALIFO 
WATER COMPANY 


.•.. • vi .·; , :eao 


IS L.L.P .•. 


-AMERICAN 


Attorneys for MONTEREY PENINSULA 
WATER MANAGEMENT DISTRICT 


PERRY & FREEMAN 


By: 


Donald Gary Freeman 
Attorneys for CITY OF SEASIDE 
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11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


DATED: May_, 2018 


DATED: May_, 2018 


DATED: May_, 2018 


DATED: May_,2018 
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CALIFORNIA-AMERICAN WATER COMP ANY 


By: 
Lori W. Girard 
Anthony J. Cera,suolo 
Attorneys for CALIFORNIA-AMERICAN 
WATER COMPANY 


EL SON, SCHNEIDER 


By: 
Rdbert E. Donia 


/Attorneys for CALI 
( WATERCOMPANY 


DELAY & LAREDO 


By: 
David Laredo 
Attorneys for MONTEREY PENINSULA 
WATER MANAGEMENT DISTRICT 


PERRY & FREEMAN 


By: & r~ A • ? ?i~rJ/14,11 
Donald Gary Freeman > 
Attorneys for CITY OF SEASIDE 
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7 
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9 


10 · 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


DATED: May JfJ 2018 


DATED: May_, 2018 


DATED: May _, 2018 


DATED: May _, 2018 
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MONTEREY CITY ATTORNEY'S OFFICE 


By: Ll"NJf\KU->l) /1 Yi 
Christine Davi 
Attorneys for CITY OF MONTEREY 


HEISINGER, BUCK & MORRIS 


By: 


James G. Heisinger, Jr. 
Attorneys for CITY OF SAND CITY 


DEL REY OAKS CITY MANAGER 


By: 


Deano Pick 
Attorneys for In Pro Per 


SECURITY NATIONAL GUARANTY, INC. 


By: 


EdGhandour 
Attorneys for SECURITY NATIONAL 
GUARANTY, TNC. 
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15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


DATED: May_,2018 


~~ 
DATED: ~ S", 2018 


DATED: May _ ,2018 


DATED: May_, 2018 
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MONTEREY CITY ATTORNEY'S OFFICE 


By: 


Christine Davi 
Attorneys for CITY OF MONTEREY 


HEISINGER, BUCK & MORRIS 


By: 


James G. Heisinger, 
Attorneys for CITY F SAND CITY 


DEL REY OAKS CITY MANAGER 


By: 


Deano Pick 
Attorneys for In Pro Per 


SECURITY NATIONAL GUARANTY, INC. 


By: 


EdGhandour 
Attorneys for SECURITY NATIONAL 
GUARANTY, INC. 
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19 


20 
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28 


DATED: May _, 2018 


DATED: May_, 2018 


DATED: May _ ,2018 


DATED: May _ , 2018 
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MONTEREY CITY ATTORNEY'S OFFICE 


By: 


Christine Davi 
Attorneys for CITY OF MONTEREY 


HEISINGER, BUCK & MORRIS 


By: 


James G. Heisinger, Jr. 
Attorneys for CITY OF SAND CITY 


DEL REY OAKS CITY MANAGER 
. .. ' 


By, ~ 
Danial Pick · · · ·· · .....:;:....~------


Attorneys for In Pro Per 


SECURITY NATIONAL GUARANTY, INC. 


By: 
EdGhandour 
Attorneys for SECURITY NATIONAL 
GUARANTY, INC. 
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l ,DATED: May _.2018 


·2 


3 


4 


s 
6. 


1 ·DATED: May .:.-...• 2018 
8 . 


9 


lO 
n · 


12 
13 · 


14 


15 


16 


22 


23 


24 


2S 


26 


. DA TEQ: May ...;...:_, 2018 


MONTEREY CITY ATTORNEY'S OFFICE 


By: . ........,;~.....;...... ......... ...,.;... ..... _....-..c......-,.;._.-'-.... ----


. Christine Davl .· .. . .. .·· .. 
Attorneys forCltY OF MONTEREY. 


HE1SING£R, BUCK & MORRIS 


By: -.......:-..--~---............ ----~---......_-
James G. Heisinger, Jr. .·. . .· .. 
Attorneys for CITY OF SAND CITY 


.. DEL REY OAKS ClTY MANAGER 


By; ------~~·------------De.aoo Pick ' ·. 
Attorneys for In Pro Per 


SECURfTYNATIONAL(}UARANTY, INC. 
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13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 
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25 


26 


27 


28 


DATED: May 21._, 2018 


DATED; May_;_, 2018 


DATED: May.._:, 2018 


DATED: May ,__;2018 
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DAMON LAW OFFICES 


By:~;/R 
eriLDamon 


.. 
Attorneys for SECURITY NATIONAL 
GUARANrY, INC. 


FENfON & KELLER 


By: 
David C, Sweigert 
Attorneys for DEVELOPMENT COMP ANY NO. 
30 


GRANITE ROCK COMPANY 


By: 
Lisa A. Cole 
Auomeys fQr GRANITE ROCK COMPANY 


LARSON GARRICK&. LIGHTFOOT, LLP 


By: 
John M. Oarrick 
Attomeys for ALDER WOOD GROUP, INC. dba 
M.ISSlON MEMORIAL PARK 
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17 


18 
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25 
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27 
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DATED: May__, 2018 


DATED: May_, 2018 


DA TED: May__, 2018 


DATED: May_, 2018 


DAMON LAW OFFICES 


By: 
Sheri L. Damon 
Attorneys for SECURITY NATIONAL 
GUARANTY, INC. 


FENTON & KELLER 


GRANITE ROCK COMPANY 


By: 
Lisa A. Cole 
Attorneys for GRANITE ROCK COMP ANY 


LARSON, 9ARRICK &.LIGHTFOOT, LLP 


By: 
John M. Garrick 
Attorneys for ALDERWOOD GROUP, INC. dba 
MISSION MEMORIAL PARK 
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DATED: May__, 2018 


DATED: May__, 2018 


DATED: May .i~ . 2018 


DATED: May_, 2018 


DAMON LAW OFFICES 


By: 
Sheri L. Damon 
Attorneys for SECURITY NATIONAL 
GUARANTY, INC. 


FENTON & KELLER 


By: 
David C. Sweigert 
Attorneys for DEVELOPMENT COMPANY NO. 
30 


GRA"NITE ROCK COMPANY 


By: lA_~ ~ 
Lisa A. Cole 
{\ttorneys for ORANITE ROCK COMPANY 


LARSON, GARRiCK & LIGHTFOOT, LLP 


By: 
John M. Garrick 
Attorneys for ALDERWOOD GROUP, INC. dba 
MISSION MEMORIAL PARK 
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28 


DATED~ 2018 


~AZl~zotg 


DA TED: May__, 2018 


DA TED: May__, 2018 


DATED: May_, 2018 


JOHNSON F ANTL & KENNIFER LLP 


By: 


DOWNEY BRAND, LLP 


By: 
Kevin O'Brien 
Steven P. Saxton 


/ Attorneys for COUNTY OF MONTEREY 


ANTHONY LOMBARDO & ASSOCIATES, INC. 


By: 
Anthony L. Lombardo 
Attorneys for LAGUNA SECA RESORT, INC. 
and PASADERA COUNTRY CLUB, LLC 


OFFICE OF THE COUNTY COUNSEL 
COUNTY OF MONTEREY 


By: 
Charles J. McKee 
Irven L. Grant 
Attorneys for COUNTY OF MONTEREY 


1693998_1.docx 6 
STIPULATION AND {PROPOSED] ORDER MODIFYING EXl-llBIT C TO AMENDED DECISION 


13







2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


DATED: May_. 2018 


DA TED: May _, 2018 


DATED:* 1K, 2018 


DATED: May _, 20 I 8 
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JOHNSON F ANTL & KENN I FER LLP 


By: 
Frederick L. Kennifer 
Attorneys for YORK SCHOOL, INC. 


DOWNEY BRAND .,r("p 


By: 


Kevin O'Brien ~ 
Steven P. Saxton 
Attorneys for COUNTY OF MONTEREY 


ANTHONY LOMBARDO & ASSOCIATES, INC. 


By::---::~~~~~'.:tf.!.'.IC.£~.l_..L-~~~ ~ 
Anthony L. Lo ar o 
Attorneys for A ' NA SECA RESORT. INC. 
and PASADERA COUNTRY CLUB, LLC 


OFFICE OF TME COUNTY COUNSEL 
COUNTY OF MONTEREY 


By: 


Charles J. McKee 
Attorneys for COUNTY OF MONTEREY 
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DATED: May_, 2018 


DATED: May_, 2018 


DATED: May_, 2018 


DATED: May J.!t_, 2018 


JOHNSON FANTL & K.ENNIFER LLP 


By: 
Frederick L. Kennifer 
Attorneys for YORK SCHOOL, INC. 


/ 
I 


D'OWNEY BRAND, LLP 


By: 


Y OF MONTEREY 


,I 


ANTHONY LOMBARDO & ASSOCIATES, INC. 


By: 
Anthony L. Lombardo 
Attorneys for LAGUNA SECA RESORT, INC. 
and PASADERA COUNTRY CLUB, LLC 


OFFICE C)F THE COUNTY COUNSEL 
COUNTY OF MONTEREY 


By: l_~,. f.c,<yrf/J~ 
Charles J. McKee 
l~Frl::. (jfant 


Attorneys for COUNTY OF MONTEREY 
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DATED: May 2,?,, 2018 


DATED: May _ , 2018 


DATED: May_, 2018 


DATED: May_, 2018 
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CYPRESS PACIFIC INVESTORS, LLC 


By elf/~//-- --
aul Bruno 


Attorneys for CYPRESS PACIFIC INVESTORS; 
LLC, Successor in Interest to MURIEL 
CALABRESE 1987 TRUST 


OFFICE OF THE COUNTY COUNSEL 
COUNTY OF MONTEREY 


By: 


Charles J. McKee 
Jesse J. Avila 
Attorneys for MONTEREY COUNTY WATER 
RESOURCES AGENCY 


BROWNSTEIN HYATT FARBER SCHRECK, LLP 


By: 


Russell McGlothlin 
Attorneys for SEASIDE GROUNDWATER 
BASIN WATERMASTER 


WATERMASTER EXECUTIVE OFFICER 


By: 


LauraDadiw 
SEASIDE GROUNDWATER BASIN 
WATERMASTER 
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DATED: May __, 2018 


DATED: May ~ 2018 


DATED: May_, 2018 


DATED: May 2;1_, 2018 


CYPRESS PACIFIC INVESTORS, LLC 


By: 
Paul Bruno 
Member of CYPRESS PACIFIC INVESTORS, 
LLC, Successor in Interest to MURIEL 
CALABRESE1987TRUST 


OFFICE OF THE COUNTY COUNSEL 
COUNTY OF MONTEREY 


By: 
Charles J. McKee 
Jesse J. Avila 
Attorneys for MONTEREY COUNTY WATER 
RESOURCES AGENCY 


BROWNSTEIN HYATT FARBER SCHRECK, LLP 


By: 
Russell McGlothlin 
Attorneys for SEASIDE GROUNDWATER 
BASIN WATERMASTER 


' . 
Ad.M (IUh~"hvL 


WATERMASTER E~ OFFICER 


"° . 
By: ~ w~ 


LauraDadiw 
SEASIDE GROUNDWATER BASIN 
WATERMASTER 
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DATED: May_, 2018 


DATED: May_. , 2018 


DATED: May_, 2018 


DATED: May_, 2018 
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CYPRESS PACIFIC INVESTORS, LLC 


By: 
Paul Bruno 
Attorneys for CYPRESS PACIFIC INVESTORS, 
LLC, Successor in Interest to MURIEL 
CALABRESE 1987 TRUST 


OFFICE OF THE COUNTY COUNSEL 
COUNTY OF MONTEREY 


By: 


Charles J. McKee 
Jesse J. Avila 
Attorneys for MONTEREY COUNTY WATER 
RESOURCES AGENCY 


BROWNSTEIN HY A TT FARBER SCHRECK, LLP 


By: 


Russell McGlothlin 
Attorneys for SEASIDE GROUNDWATER 
BASIN W ATERMASTER 


WATERMASTER EXECUTIVE OFFICER 


By: 
LauraDadiw 
SEASIDE GROUNDWATER BASIN 
WATERMASTER 
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1 


2 


[PROPOSED] ORDER . 


Good cause appearing the Stipulation is APPROVED and IT IS ORDERED, ADJUDGED 


3 AND DECREED that the Judgment in California American Water v. City of Seaside, et al. 


4 (Monterey County Superior Court Case No. Case No. M66343 (Seaside Basin Judgment) shall be 


5 amended as follows: 


6 Exhibit C to the Amended Decision entered on February 9, 2007, is modified to correct the 


7 place of use for the Alternative Production Allocation that Section III(B)(3)(a) of the Amended 


. 8 Decision specifies for Defendant/Cross-Complainant Bishop, McIntosh and McIntosh ("Bishop"). 


9 The place of use for Bishop's Alternative Production Allocation is amended to add .the real property 


10 described in Exhibit 1 to this Order to the place of use described in the Amended Decision. 


11 


12 


13 DATED.: 


14 


15 
Honorable Leslie C. Nichols 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 
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2 


3 


4 


PROOF OF SERVICE 


California American Water v. City of Seaside, et al. 
Monterey County Superior Court Case No.: M66343 


STATE OF CALIFORNIA, COUNTY OF SACRAMENTO 


At the time of service, I was over 18 years of age and not a party to this action. I am 
5 employed in the County of Sacramento, State of California. My business address is 400 Capitol 


Mall, 27th Floor, Sacramento, CA 95814. 
6 


On June 28, 2018, I served true copies of the following document(s) described as 
7 STIPULATION AND [PROPOSED] ORDER MODIFYING EXHIBIT C TO AMENDED 


DECISION on the interested parties in this action as follows: 
8 


9 
SEE ATTACHED SERVICE LIST 


BY ELECTRONIC SERVICE: I served the document(s) on the person listed in the 
10 Service List by submitting an electronic version of the document(s) to One Legal, LLC, through 


the user interface at www.onelegal.com. 
11 


I declare under penalty of perjury under the laws of the State of California that the 
12 foregoing is true and correct. 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


Executed on June 28, 2018, at Sacramento, California. 


Terri Whitman 
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SERVICE LIST 
California American Water v. City of Seaside, et al. 


Monterey County Superior Court Case No.: M66343 


3 Lori W. Girard 
Anthony J. Cerasuolo 


4 California-American Water Company 
511 Forest Lodge Road, Suite 100 


5 Pacific Grove, CA 93950 
Telephone: (831) 646-3240 


6 Facsimile: (831) 375-4367 
Email: Lori.Girard@amwater.com 


7 Email: acerasuolo(a),amwater.com 


8 Robert E. Donlan 
Ellison, Schneider & Harris L.L.P. 


9 2600 Capitol A venue, Suite 400 
Sacramento, CA 95816 


10 Telephone: (916) 447-2166 
Facsimile: (916) 447-3512 


11 Email: Red(a),eslawfirm.com 


12 David Laredo 
DeLay & Laredo 


13 606 Forest Avenue 
Pacific Grove, CA 93950 


14 Telephone: (831) 646-1502 
Facsimile: (831) 646-03 77 


15 Email: dave(a),laredolaw.net 


16 Donald Gary Freeman 
Perry & Freeman 


17 P.O. Box 805 
Carmel, CA 93921-0805 


18 Telephone: (831) 624-5339 
Facsimile: (831) 624-5839 


19 Email: klglegal(a),hotmail.com 


20 Christine Davi, Esq. 
Monterey City Attorney's Office 


21 512 Pierce Street 
Monterey, CA 93940 


22 Telephone: (831) 646-3 915 
Facsimile: (831) 3 73-1634 


23 Email: davi(a),monterev.org 


24 James G. Heisinger, Jr. 
Heisinger, Buck & Morris 


25 P .0. Box 5427 
Carmel, CA 93921-5427 


26 Telephone: (831) 624-3891 
Facsimile: (831) 625-0145 


27 Email: iim(a),carmellaw.com 


28 
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Attorneys for California-American Water 
Company 


Attorney for California-American Water 
Company 


Attorney for Monterey Peninsula Water 
Management District 


Attorney for City of Seaside 


Attorney for City of Monterey 


Attorney for City of Sand City 
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1 Danial Pick 
Del Rey Oaks City Manager 


2 650 Canyon Del Rey Road 
Del Rey Oaks, CA 93940 


3 Telephone: (831) 394-8511 
Email: ci tvmanager(a),delrevoaks.org 


4 
Ed Ghandour 


5 Security National Guaranty, Inc. 
505 Montgomery Street, 11th Floor 


6 San Francisco, CA 94111 
Telephone: (415) 874-3121 


7 Facsimile: (415) 874-3001 
Email: edg.sng@equus-capital.com 


8 
Sheri L. Damon 


9 Damon Law Offices 
618 Swanton Road 


10 Davenport, CA 95017 
Telephone: (831) 345-3610 


11 Facsimile: (831) 337-5212 
Email: sheri damon(a),comcast.net 


12 
David C. Sweigert 


13 Fenton & Keller 
2801 Monterey Salinas Highway 


14 P.O. Box 791 
Monterey, CA 93942-0791 


15 Telephone: (831) 373-1241 
Email: dsweigert@fentonkeller.com 


16 Email: esalameh(a),fentonkeller.com 


17 Lisa A. Cole 
Granite Rock Company 


18 350 Technology Drive 
Watsonville, CA 95076 


19 Telephone: (831) 768-2107 
Facsimile: (831) 768-2201 


20 Email: Legal(a),graniterock.com 


21 John M. Garrick 
Larson, Garrick & Lightfoot, LLP 


22 801 South Figueroa Street, Suite 1750 
Los Angeles, CA 90017-5504 


23 Telephone: (213) 404-4106 
Facsimile: (213) 404-4123 


24 Email: jgarrick(a),lgl-law.com 
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City of Del Rey Oaks (Pro Per) 


Attorneys for Security National Guaranty, 
Inc. 


Attorney for Development Company No. 30 


Attorney for Granite Rock Company 


Attorney for Alderwood Group, Inc. dba 
Mission Memorial Park 
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Fredrick L. Kennifer 
Johnson Fanti & Kennifer LLP 
500 Camino El Estero 
Monterey, CA 93940 
Telephone: (831) 373-2800 
Facsimile: (831) 887-3951 
Email: rkennifer@iohnsonfantl.com 


Kevin O'Brien 
Steven P. Saxton 
Downey Brand, LLP 
621 Capitol Mall, 18th Floor 
Sacramento, CA 95814 
Telephone: (916) 444-1000 
Facsimile: (916) 444-2100 
Email: kobrien@downeybrand.com 
Email: ssaxton@downevbrand.com 


Anthony L. Lombardo 
Anthony Lombardo & Associates, Inc. 
144 W. Gabilan Street 
Salina~ CA 93901 
Teleplione: (831) 751-2330 
Facsimile: (831) 751-2331 
Email: tonv@alombardolaw.com 


Charles J. McKee 
lrven L. Grant 
Office of the County Counsel 
County of Monterey 
168 W. Alisal Street, 3rd Floor 
Salinas, CA 93901-2680 
Telephone: (831) 755-5045 
Facsimile: (831) 755-5283 
Email: mckeecj@co.monterey.ca.us 
Email: granti@co.monterev.ca. us 


Paul Bruno, Member 
Cypress Pacific Investors, LLC 
P.O. Box400 
Marina, CA 93933 
Telephone: (831) 3 84-4081 
Email: oaul@moe2000.com 


Charles J. McKee 
Jesse J. Avila 
Office of the County Counsel 
County of Monterey 
168 W. Alisal Street, 3rd Floor 
Salinas, CA 93901-2680 
Telephone: (831) 755-5045 
Facsimile: (831) 755-5283 
Email: mckeecj@co.monterey.ca.us 
Email: avilaii (@co.monterev.ca. us 
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Attorney for York School, Inc. 


Attorneys for County of Monterey 


Attorney for Laguna Seca Resort, Inc. and 
Pasadera Country Club, LLC 


Attorney for County of Monterey 


For Cypress Pacific Investors, LLC, 
Successor in Interest to Muriel Calabrese 
1987 Trust 


Attorney for Monterey County Water 
Resources Agency 
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1 Russell McGlothlin 
Brownstein Hyatt Farber Schreck, LLP 


2 1020 State Street 
Santa Barbara, CA 93101-2711 


3 Telephone: (805) 963-7000 
Facsimile: (805) 965-4333 


4 Email: Rmcglothlin(a),bhfs.com 


5 Laura Dadiw 
Watermaster Executive Officer 


6 P.O. Box 51502 
Pacific Grove, CA 93950 


7 Telephone: (831) 641-0113 
Email: 


8 watermasterseaside(@sbcglobal.net 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


1693998.l 11279-002 13 


Attorney for Seaside Groundwater Basin 
Watermaster 


Seaside Groundwater Basin Watermaster 
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EXHIBIT 'A': 


DESCRIPTION OF LOT 4 


Lot 4 of Tract No. 1068, "Laguna Seca Office Park", in the County of Monterey, State of California, as shown 
on the map recorded in Volume 16 of Cities and Towns at Page 32 in the Office of the County Recorder of 
said county. 


Date: February 13th, 2018 


Bestor Engineers 


w .o. 2085.45 
C:\Users\sp7\AppData\Local\Microsoft\Windows\lNetCache\Content.Outlook\ROZF8FXI\Adjusted Lot 4.docx 
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EXHIBIT 'A': 


DESCRIPTION OF LOT 5 


Lot 5 of Tract No. 1068, "Laguna Seca Office Park", in the County of Monterey, State of California, as shown 
on the map recorded in Volume 16 of Cities and Towns at Page 32 in the Office of the County Recorder of 
said county. 


Date: February 13th, 2018 


Bestor Engineers 


w.o. 2085.45 


C: \Users \sp 7\AppData \Loca I\M icrosoft\ Wi ndows\l NetCache \Content. O utlook\ROZF8FX I\Ad justed Lot 5. docx 
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EXHIBIT 'A': 


DESCRIPTION OF LOT 6 


Lot 6 in the County of Monterey, State of California, as shown on the map recorded 23 June 2015 in Volume 
33 of Surveys at Page 26 in the Office of the County Recorder of said county. 


Date: February 13th, 2018 


Bestor Engineers, Inc. 


w.o. 2085.46 
C: \ U sers\sp 7\AppData \Loca !\Microsoft\ Windows \IN etCache \Content. Outlook\ROZF8 FX I\Ad justed Lot 6. docx 
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EXHIBIT 'A': 


DESCRIPTION OF LOT 7 


Lot 7 in the County of Monterey, State of California, as shown on the map recorded 23 June 2015 in Volume 
33 of Surveys at Page 26 in the Office of the County Recorder of said county. 


Date : February 13th, 2018 


Best or Engineers, Inc. 


w.o. 2085.46 
C:\Users\sp7\AppData\Local\Microsoft\Windows\lNetCache\Content.Outlook\ROZF8FXI\Adjusted Lot 7.docx 
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MONTEREY PENINSULA  
WATER MANAGEMENT DISTRICT 
    


5 HARRIS COURT, BLDG. G 
POST OFFICE BOX 85 
MONTEREY, CA 93942-0085 • (831) 658-5600 
FAX (831) 644-9560 • http://www.mpwmd.dst.ca.us 
 


SEASIDE BASIN WATERMASTER 
MEMORANDUM 2012-02 


 
Date:  August 8, 2012 
To: Seaside Basin Watermaster 
From:  Jonathan Lear, PG, CHg, Senior Hydrogeologist 
 
Subject: Summary of Seaside Groundwater Basin Cross-Aquifer Contamination Wells 


Investigation Process and Conclusions 
 
 
Purpose and Scope 
 
The Monterey Peninsula Water Management District (MPWMD) was retained  to evaluate Seaside 
Groundwater Basin wells for contamination potential between two primary aquifers: the confined 
Santa Margarita aquifer and unconfined Paso Robles aquifer.  MPWMD’s evaluation was also to 
include evaluation of data to assess the potential for contamination due to inadequate well seals. 
This analysis compiled well log data from multiple sources into a single database, thus facilitating 
the ability to identify wells that may pose contamination risks based on screened intervals, age, 
construction material, and current status (e.g., abandoned). 
 
The Seaside Groundwater Basin is subdivided into four distinct subareas: Northern Coastal, 
Southern Coastal, Northern Inland, and Laguna Seca (Southern Inland). Although the scope of 
work pertained only to analysis of wells within the Coastal subareas, efficiency in the data work 
flow allowed inclusion of Inland subareas at no additional cost to the Seaside Watermaster. 
This technical memorandum summarizes the procedures employed in the analysis; well statistics 
including the number and type of wells in the Seaside Basin; assessment of wells regarding 
potential for surface and/or cross-aquifer contamination; and recommendations regarding potential 
additional evaluation of specified wells to further enhance this assessment. 
 
Potential Sources of Contamination 
 
The primary sources of cross-contamination between the primary aquifers within the Seaside 
Groundwater basin include: (1) cross-screened wells (i.e., wells screened in both the Paso Robles 
and Santa Margarita/Purissima aquifers), (2) poorly-constructed wells (i.e., inadequate seals 
between aquifers), (3) cracked casing due to age and/or deterioration of construction materials, and 
(4) abandoned or improperly destroyed wells. 
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General Stratigraphy and Hydrostratigraphy  
 
The Seaside Groundwater Basin consists of a sedimentary sequence of water-bearing materials that 
overlie a base of relatively impermeable Miocene age and older crystalline rocks of the Monterey 
Formation. Even though the Monterey Formation is capable of yielding poor-quality water to wells 
in many locations, the shales of the Monterey Formation are considered non water-bearing for the 
purposes of this analysis.  
 
Conformably overlying the Monterey Formation is the Santa Margarita Sandstone, which is 
commonly referred to as the Santa Margarita aquifer or deep aquifer. This aquifer consists 
primarily of marine-derived sedimentary sandstone.  
 
The Purissima Formation interfingers with the Santa Margarita Sandstone in the northern portion 
of the Basin. The location of the transition is poorly understood due to a paucity of wells in the 
northern part of the project area where this transition may occur. The Purissima Formation is 
similar to the Santa Margarita Sandstone in that it is a marine deposit consisting of poorly 
indurated gravels, sands, silts, and silty clay. 
 
The geologic unit unconformably overlying the Purissima Formation and Santa Margarita 
Sandstone is a Tertiary and Quaternary continental deposit referred to as the Paso Robles or 
shallow aquifer. This unit consists of a mixture of continentally-derived gravel, sand, silt, and clay 
sedimentary deposits. The Paso Robles Aquifer is unconfined and overlain by surficial Aromas 
Sand, which is only saturated along the coastline. 
 
Analysis Performed 
 
Comprehensive Microsoft Access and ArcGIS databases were constructed using data from the 
following 4 sources: (1) Seaside Watermaster database (SBWM), (2) MPWMD well database, (3) 
Department of Water Resources (DWR) database, and (4) Fort Ord environmental cleanup 
database. 
 
The current Seaside Watermaster database (SBWM) well log files were compared with logs 
available from the other three sources in order to identify records in common and those that should 
be added into the Watermaster database. 
 
A new database was constructed and populated with available lithology, DWR well number, TIFF 
(digital record) number, and well construction details including age of well, well type, drilling 
method, casing materials, estimated capacity, water level, and location data for wells located in 
each subarea of the basin. Numerous log files contained only a subset of these data. 
 
Locations were determined using a combination of the following sources in order of accuracy: 
aerial photos (orthorectified) where well locations had been previously field-verified, geographic 
coordinates, location sketches, log descriptions, APN parcel numbers, TRS (Township – Range – 
Section) subsections, and TRS sections.  
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A digital elevation model of the basin was constructed containing well locations, well type, 
lithology, total depth, and screened intervals based on the compilation from the four available data 
sources.  Seaside Basin groundwater model files were acquired, and model layers containing 
matrix physical properties and structural geology were incorporated into the digital elevation 
model. 
 
Cross contamination potential was evaluated based on the digital elevation model and 
hydrostratigraphy used in the groundwater model.  
 
Wells identified as having a cross-contamination risk were field verified as to their current 
condition. 
 
Results: Well locations, status, ages, and casing materials 
 
In total, 91 additional well records (an increase of 47%) were identified as part of this investigation 
and merged with 132 wells from the Seaside Watermaster database and 56 from the MPWMD 
database, resulting in a total of 279 identified wells records (Table 1). The vast majority of the 
newly identified wells records (92%) site the potential wells within the Northern and Southern 
Coastal subareas of the Seaside Basin.  
 
Well locations were sited on maps using a combination of orthorectified aerial photos, coordinates, 
location sketches, log descriptions, APN parcel numbers, TRS subsections, and TRS sections 
(Table 2). Uncertainty in location increases from ± 3’ for orthorectified and field-verified wells to 
± 3,000’ for those having only TRS descriptions noting their locations. Roughly 62% of the 
identified wells are located to a degree of ± 50’, 28% are located to a degree of ± 100’, and the 
remaining 10% are located to a degree of ± 600 – 3,000’. 
    
The current status of identified well records within the basin was categorized as destroyed, 
abandoned, active, inactive, or unknown (Table 3) across a suite of well use types (industrial, 
irrigation, domestic, etc.). The status of over 52% of the identified well records within the basin 
are unknown.  Roughly 18% of the well records are categorized as active, 10 % are inactive, 15 % 
are destroyed, and 5% are abandoned.  Well status by subarea is shown in Table 4 panels A-E. 
Reported well ages (binned by decade) and casing construction materials (PVC, steel, none, and 
unknown) are shown in Table 5 and Figure 1. The reported ages of 33% of the wells are unknown. 
The reported casing material of roughly 56% of the wells are unknown, but wells completed prior 
to 1970 are likely to be cased with steel and are highlighted in Table 5. Steel casings (susceptible 
to deterioration over time) line 19% of the wells whereas PVC casings line the remaining 25%. 
Two wells were not cased.  Table 6 displays casing construction materials as a function of data 
source and basin subarea.  Table 7 includes the status of the identified wells by subarea.  Figure 2 
shows locations of all identified well records during this effort. 
 
Conclusions 
 
There are 176 identified wells in the coastal subareas of the basin. Lithological analysis suggests 
that roughly 60% (104 wells) are screened in multiple aquifers (Table 8 and Figure 3). Of these 
cross-screened wells, 66 are screened in two aquifers and 38 are screened in three aquifers.  
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Twenty six of these cross-screened wells are over 40 years old and have steel casing materials 
which are susceptible to deterioration (Figure 4). 
 
Out of the cross-screened wells and wells identified that may be susceptible to deterioration, 59 
wells were scheduled for field investigation (Figure 5).  Over August 2011, District staff 
performed site investigations into the status of these wells.  Out of the 59 wells identified for field 
inspection, 18 are cross-screened over multiple aquifers or penetrate through one aquifer and are 
screened in a deeper aquifer (Figure 6), 33 were destroyed, and 8 were not locatable. 
 
All of the locatable 18 cross-screened wells are owned maintained by entities named in the Seaside 
Basin Adjudication Decision.  Based on the level of analysis performed in the scope of this study, 
no obvious structural breakdowns are evident or have been reported.  These wells are currently 
being used as active production wells, backup production wells, and monitoring wells.  Because 
seawater intrusion has not been documented, currently these wells do not pose a threat of 
providing a migration pathway for saline water across aquifer zones.  If seawater intrusion were 
detected in the locality of any of these wells, the potential of them acting as a conduit for cross-
aquifer contamination will need to be revisited.   
 
Tables 8, 9, and 10 were compiled as a product of this investigation and are included in the memo 
to provide the comprehensive work product. 
 
Recommendations 
 
 During the course of this investigation, several follow up tasks were identified if deemed 


appropriate, these include; 


1. Verify that seals are correctly installed and structurally sound in multi-completed wells 
and deep wells. 


2. Video log older deep wells for structural integrity. 


3.  Refine model stratigraphy and interface location between the Santa Margarita 
Sandstone and Purisima Formation. 


4. Add newly located wells to the Seaside Watermaster Database. 


It is recommended that items 1 through 3 be tabled at this time as field investigations into well 
status did not yield potential to obtain and process these types of data.  District staff recommends 
destroyed well records, including lithology, be migrated from the database associated with this 
investigation to the Watermaster Master Database so that an inclusive set of well records exist in 
one location.  
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Figure 1.  Well Age and Construction Material. 
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Figure 2. Well Locations as Inferred from Driller Logs. 
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Figure 3.  Well Locations and Aquifer Units Screened. 
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Figure 4.  Well Locations Inferred from Drillers Logs and Construction Material. 
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Figure 5.  Wells Identified for Location Validation. 
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Figure 6.  Field Verified Cross-Screened or Multiple Aquifer Penetrating Wells. 







	


	


   Seaside Basin Subarea Well Count 


    N. Coastal  S. Coastal  N. Inland  Laguna Seca 
Outside 
Boundary 


Total 


D
at
a 
So
u
rc
e 


SBWM  43  22  10  42  15  132 


MPWMD  24  4  5  23  0  56 


WMI*  41  43  3  3  1  91 


Total  108  69  18  68  16  279 


  * This investigation. Data sources: DWR, MPWMD, Fort Ord database.


Table 1.  Number of wells identified within the Seaside Basin from various sources. 
Ninety‐one additional wells were identified as part of this investigation. 


	


	


	


	


    Location Method 


   
Ortho‐
rectified 


Coord’s 
Loc. Sketch 


& Log 
description 


Log 
description 


APN 
Parcel 


TRS 
Subsection 


TRS 


 
Uncertainty


** 
± 3'  ± 10‐15'  ± 50'  ± 50‐100'  ± 50‐100'  ± 600'  ± 3,000' 


D
at
a 


So
u
rc
e  SBWM  80  6 12 20 3 11 


MPWMD  25  1 1 1 


WMI*  30  10 10 48 5 4  12


  Subtotal  135  16 22 69 9 16  12


  Total  279   


  * This Investigation. Data sources: DWR, MPWMD, Fort Ord database.


 
** Uncertainty in location (ft), based on location method. Distances may be significantly greater in rural 
areas. 


Table 2. Number of wells identified and their corresponding location method from 
various sources. Shaded region highlights poorly‐located wells. 


 







	


 


Well Use and Status: Seaside Basin 
   Status


Well Use  DST  ABD ACT IA UNK Total # 


Dest/Abd  7  1 8
Domestic    2 4 6
Industrial  1  2 1 3 7
Irrigation    3 5 8
Monitoring    4 47 51 
Municipal  1  4 2 9 16 
Other  2  2 1 5
Public    2 2 4
Recharge    1 1 1 3
Test  6  3 27 36 
Cathodic    4 4
Unknown  26  9 35 18 43 131 


Total  43  12 49 28 147 279 


Table 3.  Well use and status. Status nomenclature is as follows: DST = destroyed, ABD = 
abandoned, ACT = active, IA = inactive, UNK = status unknown. Well use is derived from 
well logs.  


	







	


Panel A: Northern Coastal Panel B: Northern Inland
  Status Status
Well Use DST ABD ACT IA UNK Total # Well Use DST ABD ACT IA UNK Total #
Dst/Abd 3   3 Dst/Abd   0
Domestic    1    1  Domestic        0
Industrial    2 1 1 4  Industrial        0
Irrigation        0  Irrigation    1    1
Monitoring     1 14 15  Monitoring      5 5
Municipal 1  3 2 6 12  Municipal        0
Other 1   1 1 3  Other        0
Public    1    1  Public        0
Recharge    1    1  Recharge     1   1
Test 3 1   18 22  Test      2 2
Cathodic        0  Cathodic        0
Unknown 14 1 11 1 19 46  Unknown 8       1 9
Total: 22 2 19 6 59 108 Total 8 0 1 1 8 18
    


Panel C: Southern Coastal Panel D: Laguna Seca
  Status Status
Well Use DST ABD ACT IA UNK Total # Well Use DST ABD ACT IA UNK Total #
Dst/Abd 4   4 Dst/Abd   1 1
Domestic    1  4 5  Domestic        0
Industrial 1    2 3  Industrial        0
Irrigation    1  3 4  Irrigation    1  2 3
Monitoring     3 9 12  Monitoring      10 10
Municipal    1  3 4  Municipal        0
Other 1      1  Other     1   1
Public      1 1  Public    1  1 2
Recharge      1 1  Recharge        0
Test 3 1   7 11  Test   1     1
Cathodic      4 4  Cathodic        0
Unknown 3   6 1 9 19  Unknown 1 8 18 16 7 50
Total 12 1 9 4 43 69 Total 1 9 20 17 21 68
     


Panel E: Outside Boundaries
  Status 


Table 4. Well use and status for Seaside Basin Subareas 
(panels A‐E). Status nomenclature is as follows: DST = 
destroyed, ABD = abandoned, ACT = active, IA = inactive, UNK 
= status unknown. Well use is derived from well logs. 


Well Use DST ABD ACT IA UNK Total #
Dst/Abd     0
Domestic        0  
Industrial        0  
Irrigation        0  
Monitoring      9 9  
Municipal        0  
Other        0  
Public        0  
Recharge        0  
Test        0  
Cathodic        0  
Unknown         7 7  
Total 0 0 0 0 16 16
	







	


	


    Casing Material


    Unknown  None PVC Steel


W
e
ll 
A
ge
 


2009‐2000  3  0 7 4


1999‐1990  10  0 30 7


1989‐1980  0  0 15 4


1979‐1970  17  0 16 9


1969‐1960  11  0 0 15


1959‐1950  18  2 0 10


1949‐1940    4    0 0 2


Pre‐1939  0  0 0 1


Unknown Age  92  0 1 1


  sub total:  155  2 69 53


  total  279   


Table 5. Number of wells grouped by age (10‐year bins) showing casing construction 
material. Shaded region highlights wells with unknown casing materials that are likely to 
be steel. 


 







	


    Seaside Basin Subarea Well Construction Material 


    N. Coastal  S. Coastal  N. Inland  Laguna Seca  OOB    


     PVC  Steel  Unk  PVC Steel Unk None PVC Steel Unkn  PVC Steel Unk PVC Steel Unk Total


D
at
a 
So
u
rc
e  SBWM  13  20  10  8  5  9     5  2  3  12  3  27  11     4  132 


MPWMD  1  3  1     1  1                 1  20           28 


WMI*  10  5  45  7  12  24  2     1  7  1     4  1        119 


 


Subtotal  24  28  56  15  18  34  2  5  3  10  13  4  51  12  0  4  279 


 


Total  108  69  18  68  16   


  * This Investigation. Data sources: DWR, MPWMD, Fort Ord database.
   


Table 6. Number of wells within Seaside Basin Subareas showing datasource and casing construction material. Unk = unknown 
material. Shaded area highlights two uncased wells – one is abandoned and the status of the other is unknown.  







	


	


    Casing Material  To
tal: 


    PVC  Steel Unknown None


  Well Status:  ACT  IA  ABD  DST UNK ACT IA ABD DST UNK ACT IA  ABD DST UNK ACT IA ABD DST UNK


W
e
ll 
A
ge
 


2009‐2000    1      6 2 1 1     1 2 14


1999‐1990    2      28 4 3 1     8 1 47


1989‐1980  2        13 2 2     19


1979‐1970    1      15 2 7   1  9 7 42


1969‐1960          3 2 10 1   1  4 5 1 1 28


1959‐1950          4 1 2 3     1 17 28


1949‐1940          1 1 2     2 6


Pre‐1939          1     1


Unknown 
Age 


        1          1  30  18  9  14  21            94 


  sub total:  2  4  0  0  63  13  6  1  5  28  34  18  11  37  55  0  0  1  0  1 
27
9 


  total  69  53 155 2


Table 7. Number of wells grouped by well age (10‐year bins), casing material, and well status. Shaded region highlights wells with 
unknown casing materials that are likely to be steel.  







	


NAME  Log #  Aquifers Well is Screened in 
Steel > 40 yrs 


old 


Bougainville  27  Aromas, Paso Robles  no 


CalAm 1961‐B  101376  Aromas, Paso Robles  yes 


Castaldo  13  Aromas, Paso Robles  yes 


CDM MW‐1  14  Aromas, Paso Robles  no 


CDM MW‐2  38  Aromas, Paso Robles  no 


CDM MW‐3  52  Aromas, Paso Robles  no 


CDM MW‐4  45  Aromas, Paso Robles  no 


Chas Brown  81221  Aromas, Paso Robles  no 


City of Sand City Corp. Yard  490449  Aromas, Paso Robles  no 


City of Seaside #4  742178  Paso Robles, Santa Margarita  no 


Coe Ave.  107527  Aromas, Paso Robles  yes 


County Parks No. 1  498010  Aromas, Paso Robles, Santa Margarita  no 


Cypress Pacific  748975  Aromas, Paso Robles  no 
FO Boring GD‐1  26 Aromas, Paso Robles no


FO Boring GS‐1  24  Aromas, Paso Robles  no 


FO Boring GS‐2  25  Aromas, Paso Robles  no 


FO Boring GS‐3  19  Aromas, Paso Robles  no 


FO Boring GS‐4  36  Aromas, Paso Robles  no 


FO Boring GS‐5  32  Aromas, Paso Robles  no 


FO Boring GS‐6  28  Aromas, Paso Robles  no 


FO Boring GS‐7  23  Aromas, Paso Robles  no 


FO Test Hole B  31  Aromas, Paso Robles, Santa Margarita  yes 


FO‐05   107  Aromas, Paso Robles, Santa Margarita  no 


FO‐08   106  Aromas, Paso Robles, Santa Margarita  no 


FO‐11   105  Aromas, Paso Robles, Santa Margarita  no 


FO6  101  Aromas, Paso Robles, Santa Margarita  no 


FORT ORD #7  103  Aromas, Paso Robles, Santa Margarita  no 


FORT ORD #9  104  Paso Robles, Santa Margarita  no 


Granite Const. Co ‐1  121102  Aromas, Paso Robles  yes 


Granite Const. Co ‐2  121103  Aromas, Paso Robles  yes 


Granite Const. Co ‐3  121104  Aromas, Paso Robles  yes 


Granite Const. Co ‐4  72030  Aromas, Paso Robles, Santa Margarita  no 


KMART  46  Aromas, Paso Robles  no 


Love Motors MW‐1  480855  Aromas, Paso Robles  no 


Love Motors MW‐2  480856  Aromas, Paso Robles  no 


Love Motors MW‐3  480857  Aromas, Paso Robles  no 


LS Old #12  461400  Aromas, Paso Robles, Santa Margarita  no 


Luzern Replacement  419426  Aromas, Paso Robles  yes 


MCPD No. 2  788672  Aromas, Paso Robles  no 


Monte No.4  3  Aromas, Paso Robles  no 


MPWMD Plumas‐1  232078  Aromas, Paso Robles  no 


MW‐B‐22‐180  20  Aromas, Paso Robles  no 


MW‐B‐23‐180  16  Aromas, Paso Robles  no 


MW‐BW‐08‐A  76  Aromas, Paso Robles  no 


n/a ‐ Granite Rock  29387  Aromas, Paso Robles  no 


Ord Village No. 2  35  Paso Robles, Santa Margarita  yes 


PCA_EAST_MULT  338402  Paso Robles, Santa Margarita  no 


Table 8. Cross‐screened wells.  







	


 


NAME  Log #  Aquifers Well is Screened in 
Steel > 40 yrs 


old 


Playa4  290011  Paso Robles, Santa Margarita  no 


Plumas #2  10  Aromas, Paso Robles  yes 


Plumas 4  442710  Aromas, Paso Robles  no 


Plumas Production  43635  Aromas, Paso Robles  yes 


PRT1W  520448  Aromas, Paso Robles  no 


Reservoir  701787  Aromas, Paso Robles  no 


Righello  360768  Aromas, Paso Robles  no 


ROBLEY  111  Aromas, Paso Robles, Santa Margarita  no 


Water Pollution Control Plant  114994  Aromas, Paso Robles  yes 


Wells Fargo  411362  Aromas, Paso Robles  no 


YORK_WEST  112  Paso Robles, Santa Margarita  no 


Table 8. (Continued) 
 


 


 







	


 


 


Well Name Location
Method Well Age Casing


Material Well Use Status Subarea Data
Source 


Ranches TRS Centroid 13 PVC Monitoring unk SC WMI 
Chas Brown TRS Centroid 37 Steel Domestic unk SC WMI 
Central Post Test ‐ B TRS Centroid 46 unk Test Well unk NI WMI 
Ca. Water&Phone‐4 TRS Centroid 53 unk Test Well unk NC WMI 
Ca. Water&Phone‐5 TRS Centroid 53 unk Test Well unk NC WMI 
Ca. Water&Phone‐6 TRS Centroid 53 unk Test Well unk NC WMI 
Ca. Water&Phone‐7 TRS Centroid 53 unk Test Well unk NC WMI 
Ca. Water&Phone‐8 TRS Centroid 53 unk Test Well unk NC WMI 
Ca. Water&Phone‐1 TRS Centroid 53 unk Test Well unk NC WMI 
Ca. Water&Phone‐2 TRS Centroid 53 unk Test Well unk NC WMI 
Ca. Water&Phone‐3 TRS Centroid 53 unk Test Well unk NC WMI 
Durksen TRS Centroid unk unk unk unk SC WMI 
FO‐05 Deep TRS Subsection Centroid 19 PVC Monitoring unk OB SBWM 
FO‐05 Shallow TRS Subsection Centroid 19 PVC Monitoring unk OB SBWM 
Del Rey Oaks Test TRS Subsection Centroid 20 PVC Test Well unk SC WMI 
FO‐03 Deep TRS Subsection Centroid 24 PVC Monitoring unk NI SBWM 
City of Mont. Ryan Ranch Test TRS Subsection Centroid 32 nd Test Well ABD LS WMI 
CDM MW‐4 TRS Subsection Centroid 34 PVC Monitoring unk SC SBWM 
Ciry of Seaside Test No. 5 TRS Subsection Centroid 37 unk Test Well unk SC WMI 
Hot Spring Well TRS Subsection Centroid 108 Steel unk DST NC MPWMD 
Blue Larkspur TRS Subsection Centroid unk unk unk unk LS SBWM 
LS Driving Range (SCS Deep) TRS Subsection Centroid unk unk unk unk LS SBWM 
Paddock #4 TRS Subsection Centroid unk unk unk unk LS SBWM 
SBWM MW‐1 TRS Subsection Centroid unk unk unk unk OB SBWM 
SBWM MW‐2 TRS Subsection Centroid unk unk unk unk OB SBWM 
SBWM MW‐5d TRS Subsection Centroid unk unk unk unk OB SBWM 
SBWM MW‐5s TRS Subsection Centroid unk unk unk unk OB SBWM 
City Dump TRS Subsection Centroid unk Steel Industrial unk NC WMI 


Table 9. Wells located using TRS Centroid or TRS Subsection Centroids.		







	


	


Well Name Location
Method 


Casing
Material 


Well
Age 


Data
Source Well Use Subarea 


SUBDIV air photo nd 48 SBWM Unknown LS 
Granite‐CAW air photo nd Unknown SBWM Unknown LS 
LS1959 air photo nd Unknown WMI Unknown LS 
LAGUNASEC air photo PVC 22 SBWM Monitoring LS 
ROBLEYN air photo PVC 22 SBWM Monitoring LS 
ROBLEYS air photo PVC 22 SBWM Monitoring LS 
YORK_WEST air photo PVC 22 SBWM Monitoring LS 
FO4EAST air photo PVC 22 SBWM Monitoring LS 
FO4WEST air photo PVC 22 SBWM Monitoring LS 
MCPD No. 2 air photo Steel 8 SBWM Domestic LS 
ordterracedee air photo nd Unknown SBWM Unknown NC 
ordterracesha air photo nd Unknown SBWM Unknown NC 
Fitch MW‐1 air photo PVC 1 SBWM Monitoring NC 
Fitch MW‐2 air photo PVC 1 SBWM Monitoring NC 
ASR‐MW 1 air photo PVC Unknown SBWM Monitoring NC 
MW‐B‐30‐180 air photo nd 36 WMI Unknown NC 
MW‐B‐32‐180 air photo nd Unknown WMI Unknown NC 
LS Old #12 air photo, Log description PVC 13 WMI Irrigation LS 
FO6DEEP air photo, Log description PVC 19 SBWM Monitoring LS 
FO6SHAL air photo, Log description PVC 19 SBWM Monitoring LS 
SECA_PLAC air photo, Log description PVC 22 SBWM Monitoring LS 
RYAN_RANC air photo, Log description PVC 29 SBWM Monitoring LS 
FORT ORD #9 D air photo, Log description PVC 16 SBWM Monitoring NC 
FORT ORD #9 S air photo, Log description PVC 16 SBWM Monitoring NC 
M. SAND CO. D air photo, Log description PVC 20 SBWM Monitoring NC 
M. SAND CO. S air photo, Log description PVC 20 SBWM Monitoring NC 
PARALTA_TEST_ air photo, Log description PVC 20 SBWM Test Well NC 
PCA W Deep air photo, Log description PVC 20 SBWM Monitoring NC 
PCA W Shallow air photo, Log description PVC 20 SBWM Monitoring NC 
PCA_EAST_MULT air photo, Log description PVC 20 SBWM Monitoring NC 


Table 10.  Wells with unknown status 







	


Well Name Location
Method 


Casing
Material 


Well
Age 


Data
Source Well Use Subarea 


FORT ORD #7 D air photo, Log description PVC 16 SBWM Monitoring NI 
FORT ORD #7 S air photo, Log description PVC 16 SBWM Monitoring NI 
FO1DEEP air photo, Log description PVC 24 SBWM Monitoring NI 
FO1SHAL air photo, Log description PVC 24 SBWM Monitoring NI 
PLUMAS_TEST_9 air photo, Log description PVC 20 SBWM Monitoring SC 
KMART air photo, Log description PVC 34 SBWM Unknown SC 
SBWM MW‐3 Coordinates nd 3 SBWM Monitoring NC 
SBWM MW‐4 Coordinates nd 3 SBWM Monitoring NC 
FO Boring GD‐1 Coordinates PVC 33 WMI Unknown NC 
FO Boring GD‐2 Coordinates PVC 33 WMI Unknown NC 
FO Boring GD‐3 Coordinates PVC 33 WMI Unknown NC 
FO Boring GS‐1 Coordinates PVC 33 WMI Unknown NC 
FO Boring GS‐2 Coordinates PVC 33 WMI Unknown NC 
FO Boring GS‐3 Coordinates PVC 33 WMI Unknown NC 
FO Boring GS‐5 Coordinates PVC 33 WMI Unknown NC 
FO Boring GS‐6 Coordinates PVC 33 WMI Unknown NC 
FO Boring GS‐7 Coordinates PVC 33 WMI Unknown NC 
FO Boring GS‐4 Coordinates PVC 33 WMI Unknown OB 
MW‐B‐22‐180 Coordinates PVC 33 SBWM Unknown OB 
MW‐B‐23‐180 Coordinates PVC 33 SBWM Unknown OB 
City of Seaside Test No. 2 Log desciption, drawing nd 46 WMI Test Well NC 
FO‐11 Shallow Log desciption, drawing PVC 14 SBWM Monitoring OB 
FO‐10 Deep Log desciption, drawing PVC 14 SBWM Monitoring OB 
FO‐10 Shallow Log desciption, drawing PVC 14 SBWM Monitoring OB 
FO‐08 Shallow Log desciption, drawing PVC 16 SBWM Monitoring OB 
FO‐11 Deep Log desciption, drawing PVC 14 SBWM Monitoring OB 
FO‐08 Deep Log desciption, drawing PVC 16 SBWM Monitoring OB 
n/a ‐ Granite Rock Log desciption, drawing Steel 32 SBWM Industrial SC 
Cypress Pacific Log desciption, drawing PVC 9 SBWM Domestic SC 
MCPD No. 1 Log desciption Steel 18 SBWM Public LS 
Paddock #1 Log description Steel 38 SBWM Irrigation LS 
New Cities Land Co. Log description nd Unknown SBWM Unknown LS 


Table 10.  (continued) 







	


Well Name Location
Method 


Casing
Material 


Well
Age 


Data
Source Well Use Subarea 


City of Seaside Test No. 4 Log description nd 37 WMI Test Well NC 
FO Test Hole A Log description nd 46 WMI Test Well NC 
CalAm Test No. 4 Log description nd 53 WMI Test Well NC 
CalAm Test No. 5 Log description nd 53 WMI Test Well NC 
CalAm Test No. 6 Log description nd 53 WMI Test Well NC 
CalAm Test No. 1 Log description nd 53 WMI Test Well NC 
CalAm Test No. 2 Log description nd 53 WMI Test Well NC 
G.J. No. 1 Log description nd 61 WMI Test Well NC 
Metz No. 1 Log description nd 65 WMI Unknown NC 
CDM MW‐2 Log description PVC 7 SBWM Monitoring NC 
Bougainville Log description PVC 36 WMI Monitoring NC 
Luzern Original Log description Steel 44 SBWM Municipal NC 
Playa No. 1 Log description Steel 44 SBWM Municipal NC 
Harding Log description Steel 53 WMI Municipal NC 
Mission Memorial Monitor Log description nd Unknown SBWM Unknown NC 
Playa Well Log description nd Unknown SBWM Unknown NC 
FO Test Hole C Log description nd 46 WMI Test Well NI 
FO Test Hole B Log description Steel 69 WMI Unknown NI 
CDM MW‐1 Log description PVC 7 SBWM Monitoring OB 
Dune Well Log description nd 52 WMI Unknown SC 
CalAm Test No. 3 Log description nd 53 WMI Test Well SC 
CalAm Test No. 7 Log description nd 53 WMI Test Well SC 
CalAm Test No. 8 Log description nd 53 WMI Test Well SC 
James Siino Log description nd Unknown WMI Unknown SC 
Seaside Sanitary District Log description nd Unknown WMI Unknown SC 
CalAm Test No. 6 Log description none 43 WMI Test Well SC 
CDM MW‐3 Log description PVC 7 SBWM Monitoring SC 
MPWMD Plumas‐1 Log description PVC 28 WMI Recharge SC 
MPWMD Plumas‐2 Log description PVC 28 WMI Monitoring SC 
Plumas 4 Log description Steel 14 SBWM Public SC 
Monte No.4 Log Description Steel 37 WMI Unknown SC 
Granite Const. Co ‐4 Log description Steel 37 WMI Industrial SC 


Table 10.  (continued) 







	


Well Name Location
Method 


Casing
Material 


Well
Age 


Data
Source Well Use Subarea 


CalAm‐71 Log description Steel 39 WMI Municipal SC 
CalAm 1961‐B Log description Steel 42 WMI Domestic SC 
Elm Well Log description Steel 42 WMI Municipal SC 
Seaside #1 Log description Steel 44 WMI Municipal SC 
Granite Const. Co ‐1 Log description Steel 44 WMI Irrigation SC 
Granite Const. Co ‐2 Log description Steel 44 WMI Irrigation SC 
Granite Const. Co ‐3 Log description Steel 44 WMI Irrigation SC 
Orange Log description Steel 54 WMI Unknown SC 
Hilby MGT Log description Steel 57 SBWM Unknown SC 
Desal Monitor Log description nd Unknown SBWM Unknown SC 
City of Seaside #2 Log description Steel 45 SBWM Municipal NC 
City of Seaside #1 Log description Steel 45 SBWM Municipal NC 
Chiantelli Log description Steel 33 WMI Test Well SC 
Love Motors MW‐1 Log description, drawing nd 17 WMI Monitoring SC 
PG&E Log description, drawing nd 32 WMI Cathodic Protection SC 
PG&E Log description, drawing nd 32 WMI Cathodic Protection SC 
PG&E Log description, drawing nd 32 WMI Cathodic Protection SC 
PG&E Log description, drawing nd 32 WMI Cathodic Protection SC 
Love Motors MW‐2 Log description, drawing PVC 16 WMI Monitoring SC 
Love Motors MW‐3 Log description, drawing PVC 16 WMI Monitoring SC 
PRT1W APN, Log description Steel 12 SBWM Other NC 
Ord Grove #2 APN, Log description Steel 27 SBWM Unknown NC 
Cunningham Park APN centroid nd Unknown WMI Unknown NC 
Metz Park APN centroid nd Unknown WMI Unknown NC 
CalAm W‐3917 APN centroid Steel 27 WMI Municipal NC 
Wells Fargo APN centroid PVC 17 WMI Monitoring SC 
Righello APN centroid PVC 19 SBWM Domestic SC 
Blue Larkspur TRS Subsection Centroid nd Unknown SBWM Unknown LS 
LS Driving Range (SCS Deep) TRS Subsection Centroid nd Unknown SBWM Unknown LS 
Paddock #4 TRS Subsection Centroid nd Unknown SBWM Unknown LS 
FO‐03 Deep TRS Subsection Centroid PVC 24 SBWM Monitoring NI 
SBWM MW‐1 TRS Subsection Centroid nd Unknown SBWM Unknown OB 


Table 10.  (continued) 







	


Well Name Location
Method 


Casing
Material 


Well
Age 


Data
Source Well Use Subarea 


SBWM MW‐2 TRS Subsection Centroid nd Unknown SBWM Unknown OB 
SBWM MW‐5d TRS Subsection Centroid nd Unknown SBWM Unknown OB 
SBWM MW‐5s TRS Subsection Centroid nd Unknown SBWM Unknown OB 
FO‐05 Deep TRS Subsection Centroid PVC 19 SBWM Monitoring OB 
FO‐05 Shallow TRS Subsection Centroid PVC 19 SBWM Monitoring OB 
City of Seaside Test No. 5 TRS Subsection Centroid nd 37 WMI Test Well SC 
CDM MW‐4 TRS Subsection Centroid PVC 34 SBWM Monitoring SC 
Del Rey Oaks Test TRS Subsection Centroid PVC 20 WMI Test Well SC 
City Dump TRS Subsection Centroid Steel Unknown WMI Industrial NC 
Ca. Water&Phone‐4 TRS Centroid nd 53 WMI Test Well NC 
Ca. Water&Phone‐5 TRS Centroid nd 53 WMI Test Well NC 
Ca. Water&Phone‐6 TRS Centroid nd 53 WMI Test Well NC 
Ca. Water&Phone‐7 TRS Centroid nd 53 WMI Test Well NC 
Ca. Water&Phone‐8 TRS Centroid nd 53 WMI Test Well NC 
Ca. Water&Phone‐1 TRS Centroid nd 53 WMI Test Well NC 
Ca. Water&Phone‐2 TRS Centroid nd 53 WMI Test Well NC 
Ca. Water&Phone‐3 TRS Centroid nd 53 WMI Test Well NC 
Central Post Test ‐ B TRS Centroid nd 46 WMI Test Well NI 
Durksen TRS Centroid nd Unknown WMI Unknown SC 
Ranches TRS Centroid PVC 13 WMI Monitoring SC 
Chas Brown TRS Centroid Steel 37 WMI Domestic SC 


Table 10.  (continued) 
	







	


 


Name  Status  Casing  Casing Type Drill Method Drill Year  Well Age Data Source Well Use Subarea


64 SEASIDE TEST 1  ACT  nd nd nd UNK  UNK WMI Unknown NC


AMADOR  ACT  nd nd nd UNK  UNK WMI Unknown SC


BayRidge  ACT  nd nd nd UNK  UNK SBWM Unknown LS


Behen/Wayland  IA  nd nd nd UNK  UNK MPWMD Unknown LS


Bishop No. 1  ACT  nd nd nd UNK  UNK SBWM Unknown LS


Bishop No. 2  ACT  nd nd nd UNK  UNK SBWM Unknown LS


Blue Larkspur  UNK  nd nd nd UNK  UNK SBWM Unknown LS


Ca. Water&Phone‐1  UNK  nd nd Rotary 1957  53 WMI Test Well NC


Ca. Water&Phone‐2  UNK  nd nd Rotary 1957  53 WMI Test Well NC


Ca. Water&Phone‐3  UNK  nd nd Rotary 1957  53 WMI Test Well NC


Ca. Water&Phone‐4  UNK  nd nd Cable 1957  53 WMI Test Well NC


Ca. Water&Phone‐5  UNK  nd nd Cable 1957  53 WMI Test Well NC


Ca. Water&Phone‐6  UNK  nd nd Cable 1957  53 WMI Test Well NC


Ca. Water&Phone‐7  UNK  nd nd Cable 1957  53 WMI Test Well NC


Ca. Water&Phone‐8  UNK  nd nd Cable 1957  53 WMI Test Well NC


Calabrese  ACT  nd nd nd 1945  65 MPWMD Domestic NC


CalAm 1961‐B  UNK  Steel 12 gage Cable 1968  42 WMI Domestic SC


CalAm Plumas 2  DST  nd na na UNK  UNK SBWM Destroy SC


CalAm Plumas 3  DST  nd na na UNK  UNK SBWM Destroy SC


CalAm Test No. 1  UNK  nd nd Rotary 1957  53 WMI Test Well NC


CalAm Test No. 2  UNK  nd nd Rotary 1957  53 WMI Test Well NC


CalAm Test No. 3  DST  nd nd Rotary 1967  43 WMI Test Well SC


CalAm Test No. 3  UNK  nd nd Rotary 1957  53 WMI Test Well SC


CalAm Test No. 4  UNK  nd nd Cable? 1957  53 WMI Test Well NC


CalAm Test No. 4: Lowell  DST  nd na na UNK  UNK WMI Test Well SC


CalAm Test No. 5  UNK  nd nd Cable? 1957  53 WMI Test Well NC


CalAm Test No. 5: Flores  DST  nd na na UNK  UNK WMI Test Well NC


CalAm Test No. 6  DST  nd nd Rotary 1967  43 WMI Test Well SC


CalAm Test No. 6  UNK  nd nd Cable? 1957  53 WMI Test Well NC


CalAm Test No. 7  UNK  nd nd Rotary 1957  53 WMI Test Well SC


CalAm Test No. 8  UNK  nd nd Rotary 1957  53 WMI Test Well SC


Castaldo  ACT  Steel 12 gage Cable 1952  58 SBWM Domestic SC


Central Post Test ‐ B  UNK  nd nd Rotary 1964  46 WMI Test Well NI


City Dump  UNK  Steel nd Dug UNK  UNK WMI Industrial NC


City of Seaside #1  UNK  Steel 1/4 Rotary, Cable 1965  45 SBWM Municipal NC


Table 11. Wells that are likely to be cased in steel and over 40 years old.







	


 


Name  Status  Casing  Casing Type Drill Method Drill Year  Well Age Data Source Well Use Subarea


City of Seaside #2  UNK  Steel nd Rotary 1965  45 SBWM Municipal NC


City of Seaside Test No. 1  ABD  nd na Rotary 1964  46 WMI Test Well NC


City of Seaside Test No. 2  UNK  nd na Rotary 1964  46 WMI Test Well NC


Coe Ave.  DST  Steel 5/16 Cable 1965  45 SBWM Municipal NC


County Parks No. 4?  ACT  nd nd nd UNK  UNK MPWMD Unknown LS


Cunningham Park  UNK  nd nd nd UNK  UNK WMI Unknown NC


Darwin  ACT  Steel 8 gage Cable 1954  56 SBWM Municipal NC


Desal Monitor  UNK  nd nd nd UNK  UNK SBWM Unknown SC


Dune Well  UNK  nd nd nd 1958  52 WMI Unknown SC


Durksen  UNK  nd nd nd UNK  UNK WMI Unknown SC


E.O. Neuman  DST  nd nd nd UNK  UNK WMI Unknown SC


East Well  IA  nd nd nd UNK  UNK SBWM Unknown LS


Elm Well  UNK  Steel 1/4 Rotary 1968  42 WMI Municipal SC


Ethel Jackson  DST  nd nd nd UNK  UNK WMI Destroy NC


FO Test Hole A  UNK  nd nd nd 1964  46 WMI Test Well NC


FO Test Hole B  UNK  Steel nd nd 1941  69 WMI Unknown NI


FO Test Hole C  UNK  nd nd nd 1964  46 WMI Test Well NI


Fowler_Snyder  ACT  nd nd nd UNK  UNK SBWM Unknown LS


G.C. 1  ACT  nd nd nd 1965  45 WMI Unknown NC


G.J. No. 1  UNK  nd nd nd 1949  61 WMI Test Well NC


Granite  DST  nd na na UNK  UNK WMI Unknown NC


Granite Const. Co ‐1  UNK  Steel 16 gage Rotary Bucket 1966  44 WMI Irrigation SC


Granite Const. Co ‐2  UNK  Steel 16 gage Rotary Bucket 1966  44 WMI Irrigation SC


Granite Const. Co ‐3  UNK  Steel 16 gage Rotary Bucket 1966  44 WMI Irrigation SC


Granite‐CAW  UNK  nd nd nd UNK  UNK SBWM Unknown LS


Harding  UNK  Steel 1/4 Rotary 1957  53 WMI Municipal NC


Hilby MGT  UNK  Steel nd nd 1953  57 SBWM Unknown SC


Hot Spring Well  DST  Steel nd Cable 1902  108 MPWMD Unknown NC


James Siino  UNK  nd nd nd UNK  UNK WMI Unknown SC


Laguna Seca ABD 1  ABD  nd nd nd UNK  UNK MPWMD Unknown LS


Laguna Seca ABD 2  ABD  nd nd nd UNK  UNK MPWMD Unknown LS


LaSalle  ACT  Steel 1/4 Rotary 1955  55 MPWMD Industrial NC


LaSalle No. 2  DST  Steel 8 gage Cable 1959  51 SBWM other NC


LazyJake  IA  nd nd nd UNK  UNK MPWMD Unknown LS


LS Driving Range (SCS Deep)  UNK  nd nd nd UNK  UNK SBWM Unknown LS


LS1959  UNK  nd nd nd UNK  UNK WMI Unknown LS


Table 11.  (continued) 







	


   


Name  Status  Casing  Casing Type Drill Method Drill Year  Well Age Data Source Well Use Subarea


LSS new #12  ACT  nd nd nd UNK  UNK SBWM Unknown LS


Luxton  IA  Steel 8 gage Cable 1959  51 SBWM other NC


Luzern Original  UNK  Steel 1/4 Rotary 1966  44 SBWM Municipal NC


M9  IA  nd nd nd UNK  UNK MPWMD Unknown LS


Main Gate No. 2  ACT  nd nd nd UNK  UNK MPWMD Unknown LS


Manuel Morton  DST  nd nd nd UNK  UNK WMI Unknown SC


MCPD Dest. 1999  DST  nd nd nd UNK  UNK SBWM Unknown NI


MCPD Dest. 2003  DST  nd nd nd UNK  UNK SBWM Unknown NI


MCPD Dest. 2005  DST  nd nd nd UNK  UNK SBWM Unknown NI


Metz No. 1  UNK  nd nd nd 1945  65 WMI Unknown NC


Metz Park  UNK  nd nd nd UNK  UNK WMI Unknown NC


Military  ACT  Steel 8 gage nd 1963  47 SBWM Industrial NC


Mission Memorial Monitor  UNK  nd nd nd UNK  UNK SBWM Unknown NC


Mutual  IA  nd nd nd UNK  UNK SBWM Unknown LS


MW‐B‐32‐180  UNK  nd nd nd UNK  UNK WMI Unknown NC


New Cities Land Co.  UNK  nd nd nd UNK  UNK SBWM Unknown LS


NG1983  ACT  nd nd nd UNK  UNK MPWMD Unknown LS


NG2  IA  nd nd nd UNK  UNK MPWMD Unknown LS


NG3  IA  nd nd nd UNK  UNK MPWMD Unknown LS


NGIA  IA  nd nd nd UNK  UNK MPWMD Unknown LS


Orange  UNK  Steel 10 gage Cable 1956  54 WMI Unknown SC


Ord Grove  ACT  Steel 8 gage Rotary 1968  42 MPWMD Municipal NC


Ord Village No. 2  ABD  Steel 10 gage nd 1941  69 WMI Unknown NC


ORD_GROVE_TES  DST  nd nd Rotary 1967  43 SBWM Test Well NC


ordterracedee  UNK  nd nd nd UNK  UNK SBWM Unknown NC


ordterracesha  UNK  nd nd nd UNK  UNK SBWM Unknown NC


Oscar Veach  DST  nd nd nd UNK  UNK WMI Destroy NC


OV‐1  ACT  nd nd nd 1941  69 WMI Unknown NC


P.C.A.  ACT  nd nd nd UNK  UNK SBWM Unknown NC


Paddock #4  UNK  nd nd nd UNK  UNK SBWM Unknown LS


Palm Well  DST  nd nd nd UNK  UNK WMI Unknown SC


Pasadera Paddock  ACT  nd nd nd UNK  UNK MPWMD Unknown LS


PLAYA #02  ACT  nd nd nd UNK  UNK SBWM Unknown NC


Playa No. 1  UNK  Steel 1/4 Rotary 1966  44 SBWM Municipal NC


Playa Test No. 3  DST  nd nd nd 1966  44 WMI Test Well NC


Playa Well  UNK  nd nd nd UNK  UNK SBWM Unknown NC


Table 11.  (continued) 







	


 


Name  Status  Casing  Casing Type Drill Method Drill Year  Well Age Data Source Well Use Subarea


Playa3  ACT  nd nd nd UNK  UNK SBWM Unknown NC


Plumas #2  DST  Steel 1/4 Cable 1958  52 SBWM Other SC


PLUMAS 03  ACT  nd nd nd UNK  UNK SBWM Unknown SC


PLUMAS M‐02  ACT  nd nd nd UNK  UNK WMI Unknown SC


Plumas Production  ACT  Steel 1/4 Rotary 1958  52 MPWMD Municipal SC


Pratt  IA  nd nd nd UNK  UNK SBWM Unknown LS


Robinette Well  ACT  nd nd nd UNK  UNK SBWM Unknown SC


RR6 ABD  ABD  nd nd nd UNK  UNK MPWMD Unknown LS


Ryan Ranch #2  ABD  nd nd nd UNK  UNK SBWM Unknown LS


RYAN RANCH M7S  ACT  nd nd nd UNK  UNK WMI Unknown LS


RYAN RANCH M8S  ACT  nd nd nd UNK  UNK WMI Unknown LS


Ryan Ranch No. 10  ABD  nd nd nd UNK  UNK SBWM Unknown LS


Ryan Ranch No. 11  ACT  nd nd nd UNK  UNK SBWM Unknown LS


Ryan Ranch No. 4  ABD  nd nd nd UNK  UNK MPWMD Unknown LS


Ryan Ranch No. 5  ABD  nd nd nd UNK  UNK SBWM Unknown LS


Ryan Ranch No. 7  ACT  nd nd nd UNK  UNK SBWM Unknown LS


Ryan Ranch No. 8  IA  nd nd nd UNK  UNK SBWM Unknown LS


Ryan Ranch No. 9  IA  nd nd nd UNK  UNK SBWM Unknown LS


SBWM MW‐1  UNK  nd nd nd UNK  UNK SBWM Unknown OB


SBWM MW‐2  UNK  nd nd nd UNK  UNK SBWM Unknown OB


SBWM MW‐5d  UNK  nd nd nd UNK  UNK SBWM Unknown OB


SBWM MW‐5s  UNK  nd nd nd UNK  UNK SBWM Unknown OB


Schmeltz  ACT  nd nd nd UNK  UNK SBWM Unknown SC


Seaside #1  UNK  Steel 1/4 Rotary 1966  44 WMI Municipal SC


SEASIDE 02  ACT  nd nd nd UNK  UNK WMI Unknown NC


SEASIDE 03  ACT  nd nd nd UNK  UNK WMI Unknown NC


Seaside Rec. Center  ABD  nd nd nd UNK  UNK WMI Destroy SC


Seaside Sanitary District  UNK  nd nd nd UNK  UNK WMI Unknown SC


Shea/Johnen  IA  nd nd nd UNK  UNK SBWM Monitoring SC


Shi Ting Huang  IA  nd nd nd UNK  UNK SBWM Unknown SC


SNG  ACT  Steel 1/4 Rotary 1966  44 SBWM Unknown NC


Souza, Frank and Tina  ACT  nd nd nd UNK  UNK SBWM Unknown SC


SPCA WDS  ACT  nd nd nd UNK  UNK SBWM Unknown LS


Standex  IA  nd nd nd UNK  UNK SBWM Unknown LS


Stolich  ACT  nd nd nd UNK  UNK SBWM Unknown LS


StolichIA  IA  nd nd nd UNK  UNK MPWMD Unknown LS


Table 11.  (continued) 







	


 


Name  Status  Casing  Casing Type Drill Method Drill Year  Well Age Data Source Well Use Subarea


SUBDIV  UNK  nd nd nd 1962  48 SBWM Unknown LS


TAWorthwindmillABD  ABD  nd nd nd UNK  UNK MPWMD Unknown LS


Tom Phillips  DST  nd nd Cable 1959  51 WMI Industrial SC


Wang 02  IA  nd nd nd UNK  UNK MPWMD Unknown LS


Wang 03  ACT  nd nd nd UNK  UNK MPWMD Unknown LS


Wang02072  IA  nd nd nd UNK  UNK MPWMD Unknown LS


WangOldIA  IA  nd nd nd UNK  UNK MPWMD Unknown LS


Water Pollution Control Plant  DST  Steel 10 gage Rotary 1968  42 WMI Destroy NC


Watkins  DST  nd na na UNK  UNK WMI Destroy SC


WisonStreetEnt  ACT  nd nd nd UNK  UNK SBWM Unknown LS


York School  ACT  nd nd nd UNK  UNK SBWM Unknown LS


Table 11.  (continued) 
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1814 Franklin St, Suite 501!
Oakland, CA  94612!!!


TECHNICAL MEMORANDUM	
!
To:	 	 Seaside Groundwater Basin Watermaster	


Technical Advisory Committee	
From: 		 Pascual Benito, Georgina King, and Derrik Williams	
Date:	  	 June 28, 2018	
Subject:	 2018 Seaside Groundwater Model Update	!!
Background and Scope	


The Watermaster’s first Basin Management Action Plan (BMAP) was completed in 
February 2009 (HydroMetrics LLC, 2009a). The BMAP constitutes the basic plan for 
managing the Seaside Groundwater Basin. The BMAP identifies both short-term actions 
and long-term strategies intended to protect the groundwater resource while maximizing 
the beneficial use of groundwater in the basin. It provides the Seaside Basin Watermaster 
(Watermaster) a logical set of actions that can be undertaken to manage the basin to its 
Safe Yield. Over the nine years since the BMAP was completed, the Watermaster has 
collected much groundwater level and quality data, and conducted various studies to 
improve the understanding of the basin. 	!
At the time the 2009 BMAP was prepared, a groundwater model had not yet been 
developed for the basin, and the analysis contained in the BMAP was completed using 
analytical methods. Following the BMAP recommendation that a groundwater model be 
constructed to assist with groundwater management decisions,  a calibrated model was 
completed in November 2009 (HydroMetrics LLC, 2009b). The model simulated 
groundwater conditions in the basin between January 1987 and December 2008. In 2014, 
the model was updated with data through September 2013 (HydroMetrics WRI, 2014) 
but not recalibrated because its accuracy was still acceptable. The 2014 update found that 
the uncalibrated portion of the model (January 2009 – September 2013) tended to 
simulate higher groundwater levels than measured levels. Periodic recalibration of the 
model is necessary to ensure the model simulates groundwater levels within an 
acceptable industry standard accuracy. When simulated groundwater levels are not 
accurate this reduces the accuracy of all output from the model such as groundwater 
storage and water budget. 	!
This technical memorandum documents (1) the update of the Seaside Basin groundwater 
model that extends the model simulation period through 2017, and (2) recalibration of the 
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model using all the groundwater level data that has been added to the model since 2008. 
In extending the model timeframe, new pumping and recharge input data for the extended 
period, and new groundwater level data used to measure model calibration were added to 
the model. 	!
Data Collection and Input to Model	


PUMPING	
Updated monthly records of groundwater pumping from wells in the model area were 
provided by Monterey Peninsula Water Management District (MPWMD), Cal Water 
Service, and Marina Coast Water District (MCWD) for the period between 2014 and 
2017.	!
Figure 1 shows the total monthly pumping for the entire model period of 1987-2017. The 
pumping pattern of the updated period between 2014 and 2017 is similar to the lower 
pumping that was observed in the 1992/93 drought. No new wells were added to the 
model for the updated period as no new municipal production wells were drilled and put 
into production between 2014 and 2017.	!


!
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Figure 1: Total Monthly Pumping	


!!!
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DEEP GROUNDWATER RECHARGE	
The amount of deep groundwater recharge added to the model each month is estimated 
by a soil moisture balance model. The documentation of this model can be found in the 
Seaside Basin Modeling and Protective Groundwater Elevations Report (HydroMetrics, 
2009a). The inputs to the soil moisture balance model include:	!


• Water system deliveries	
• Precipitation	
• Evapotranspiration	
• Land use	
• Soil types	
• Recharge pond and septic information	!


The soil moisture balance model was updated by supplying updated input data to extend 
the model period through the end of 2017. System loss data were obtained from 
MPWMD for Cal-Am water delivered to customers. Precipitation data were downloaded 
from the Utah Climate Center to extend the Monterey (Coop No. 45795)  and Salinas 
(Coop No. 47668) station data. Monthly evapotranspiration data were downloaded for the 
Castroville CIMIS station.	!
As the soil moisture balance model uses average monthly evapotranspiration rates, 
2009-2017 evapotranspiration data for the Castroville CIMIS station was evaluated to 
determine if it varied from average monthly rates used previously in the model. It was 
found that average monthly evapotranspiration for the updated period was similar to 
previous years and thus, average monthly evapotranspiration rates for the updated model 
were assumed to be the same as for the 1987-2008 original model calibration period.	!
The number of septic tanks in use and the land use throughout the model domain were 
assumed to be the same because land use has not changed substantially from the General 
Plan land use used in the original model. The amount of runoff percolation occurring in 
the recharge ponds is estimated in the soil moisture balance model as a proportion of 
precipitation.	!
Figure 2 shows the estimated total monthly deep groundwater recharge that is input into 
the model for every month between 1987 and 2017. The greatest recharge takes place 
during winter months when deep percolation of rainfall occurs. Less recharge takes place 
during the dry portion of the year when recharge is dependent upon system losses and 
irrigation return flow. This seasonal pattern is consistent throughout the entire simulation 
period, including the updated model period. 	!


!
••	
•
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Figure 2: Estimated Monthly Recharge	


!
GROUNDWATER LEVEL OBSERVATIONS	
An updated set of groundwater level observations from wells in the Seaside Basin were 
provided by MPWMD, MCWD, and the Monterey County Water Resources Agency 
(MCWRA). The dataset covers the updated model period of 2014-2017. Observations 
collected from wells that were pumping at the time of measurement (pumping 
temporarily lowers the groundwater level at the well location) and other questionable 
values were removed from the dataset. 	!
The updated groundwater level data were used to assess the performance of the updated 
groundwater model. Performance of the model was evaluated by comparing the model’s 
simulated groundwater elevations to the observed groundwater elevations that were 
provided.  This process is described in greater detail in the Model Recalibration section 
below.	


!
••	
•
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!
MODEL BOUNDARY WITH SALINAS VALLEY	
Groundwater flows freely into and out of the Salinas Valley along the model’s 
northeastern boundary.  The boundary with Salinas Valley was simulated as a specified 
head boundary condition with the MODFLOW Constant Head (CHD) package.  This 
option assigns a set of specified (or known) groundwater elevation heads to each model 
cell along the northwestern boundary. The specified groundwater elevations vary spatially 
along the boundary and can also be made to vary with time according to changing 
conditions. If simulated groundwater elevations in the model are higher than the assigned 
boundary elevations, water will flow out of the model towards the Salinas Valley.  If 
simulated groundwater elevations in the model are lower than the assigned boundary 
elevations, water will flow from the Salinas Valley into the model.	!
For the original model calibration in 2009 (HydroMetrics LLC, 2009b),  the groundwater 
elevations assigned to the model cells along the northeastern boundary were derived from 
results of the Salinas Valley Integrated Groundwater Surface Water Model (SVIGSM) 
(Montgomery Watson, 1997). WRIME Inc., the consultant updating the SVIGSM for 
Monterey County Water Resources Agency, provided estimated groundwater elevations 
from a number of the SVIGSM nodes that were near the regional model boundary and 
these were interpolated onto the regional model boundary cells (“the 1997 SVIGSM 
results”). In 2009, the SVIGSM calibrated results were available only through model year 
1994,  so the SVIGSM groundwater heads from the last month of 1994 were repeated 
through the end of the calibration model period, 2008, for each boundary cell. 	!
In 2010, WRIME, Inc. provided updated SVIGSM results (“2010 SVIGSM Results”) that 
covered a longer time period extending to 2004, and these new results were used to 
update the specified heads along the northeastern boundary as part of a modeling study 
looking at the impacts from the Regional Project as described in the Final Environmental 
Impact Report (EIR) for the Coastal Water Project (HydroMetrics Water Resources Inc., 
2010).  	!
In the Seaside Basin model’s 2014 update, the Seaside Basin model was updated to 
extend through years 2005-2013. SVIGSM model results were not available for these 
years, so to approximate the groundwater elevations along the northeastern boundary for 
this period, the final 12 months of available 2010 SVIGSM results (from year 2004) were 
applied to each of the remaining years from January 2005 through December 2013. This 
is illustrated in graph form on Figure 3 as the higher elevation blue line.	!
At the time of the 2014 Seaside Basin model update, no sensitivity analysis had yet been 
performed for the northeastern boundary condition to evaluate if and how changes to the 
specified heads along this boundary might impact model results. Given that the boundary 
is over four miles away from the nearest Seaside Basin production wells located in the 
central portion of the Northern Coastal subarea, it was thought that impacts from the 
boundary would be greatest in areas adjacent to the boundary, and would have less 
impact on areas further away. 	!


••	
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!
In preparation for the model recalibration described in this Technical Memorandum, a 
limited sensitivity analysis of the northeastern boundary condition was carried out by 
applying consecutive changes in specified groundwater heads along the boundary for 
different durations of time, and assessing how this impacted groundwater levels in 
different areas of the model. It was found that changes in specified boundary heads of 
more than 10-20 feet over multi-year periods resulted in changes to groundwater levels 
and regional gradients in large areas of the model including areas not directly adjacent to 
the boundary, such as the Northern Coastal subarea.  Because of the length and large 
cross-sectional area of the northeastern boundary, large changes in the specified heads 
over sustained periods of time can change the regional groundwater levels and gradients, 
the location of the groundwater divide, and also the spatial and temporal distribution of 
wet and dry cells in the model.	!
With this understanding, the original 1997 SVIGSM model and the newer 2010 SVIGSM 
model head values along the northeastern boundary were compared against one another, 
as shown for an example model boundary cell in Figure 3. For the same time periods, the 
newer updated 2010 SVIGSM head values that were used to update the model in 2014 
were significantly higher than the earlier 1997 SVGISM model head values, by as much 
as 35 feet during some periods.	!


� 	!
Figure 3: Groundwater Elevations at an Example Northeastern Boundary Cell	


!
••	
•
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!
The two SVIGSM model results (1997 and 2010) were compared against measured 
groundwater levels in wells located along and adjacent to the northeastern boundary. 
Historical and current groundwater level data for these wells were compiled from a 
number of sources, including the Fort Ord environmental remediation monitoring wells, 
the California Department of Water Resources CASGEM program, and Marina Coast 
Water District’s production wells. 	!
The comparison of the two SVIGSM model results along the boundary showed that the 
heads from the earlier 1997 SVIGSM model results used for the original 2009 Seaside 
Basin model calibration much more closely match observed groundwater levels along the 
boundary over the extended model period through 2017. Using the 2010 SVIGSM heads 
did not allow for improvement in model calibration and for this reason, the much higher 
2010 SVIGSM heads, used in the groundwater model since 2010, were replaced with the 
original 1997 SVIGSM heads. The head value for the last month of 1994 in the 1997 
SVIGSM model were applied to all subsequent months through December 2017, as 
shown in Figure 3. Even without the annual seasonal variation in the extended period 
from 1994 through 2017, it was found matching the overall average head elevations along 
the boundary was critical to recalibrating the model. 	!
Model Recalibration	


CALIBRATION APPROACH	
Calibrating the groundwater flow model involved successive attempts to match model 
output to measured data from the calibration period. Relatively  uncertain and sensitive 
parameters such as horizontal and vertical hydraulic conductivities, were varied over a 
reasonable range of values. Simulated hydraulic heads were compared against available 
observed groundwater elevations.  The model was considered calibrated when simulated 
groundwater levels matched the measured groundwater levels within an industry standard 
acceptable measure of accuracy, and when successive calibration attempts did not notably 
improve the calibration statistics.  Acceptable measures of model accuracy are described 
on pages 15 and 16.	!
Prior to varying the 2009 calibrated model parameters such as hydraulic conductivity and 
storage coefficients, a limited sensitivity analysis was carried out on two model inputs 
that had not previously undergone calibration, 1) the specified head boundary with the 
Salinas Valley (as described in the previous section), and 2) the deep groundwater 
recharge estimated using a soil moisture balance model. 	!
The sensitivity of the groundwater model to changes in applied recharge was evaluated 
by making incremental changes to the soil properties in the soil moisture balance model. 
Both the rooting depth and the soil runoff curve numbers (CN) are soil parameters that 
influence the percentage of rainfall that runs off or infiltrates to become recharge. Rooting 
depth is the typical depth of the root zone and the soil runoff curve number is a 
coefficient that reduces precipitation to runoff. The soil balance model was run with a !


••	
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range of soil rooting depth (between 12-80 inches) and a range of CN parameter values to 
create different groundwater recharge input data sets for the groundwater model, and the 
sensitivity of the changes on simulated groundwater levels was evaluated. It was found 
that in general the model was much more sensitive to long-term average groundwater 
elevations along the Salinas Valley boundary than to changes in the soil runoff properties, 
and as such, recalibration efforts were focused first on recalibrating the Salinas Valley 
boundary as described in the previous section.	!
CALIBRATION RESULTS	
After updating the Salinas Valley boundary conditions as described above, the updated 
groundwater model was re-run and the calibration results improved to the same level of 
calibration as the original 1987-2008 calibration period. This indicates that the revision of 
the northern boundary condition provides for better simulation of groundwater levels than 
the model was able to achieve with the higher 2010 SVIGSM heads.  Many of the 
simulated groundwater levels that had been diverging from the observed values in the 
2014 model update better matched observed values.  At this stage, a calibration tool 
called Parameter Estimation (PEST)  (Watermark Numerical Computing, 2004) was used 
to determine if further significant improvements could be made by adjusting model 
parameters.  	!
MODEL PARAMETER MODIFICATIONS	
Model hydraulic parameters are adjusted during model calibration to improve the model’s 
ability to simulate known conditions.  Calibration runs of the model with PEST consisted 
of modifying the distribution and magnitude of horizontal hydraulic conductivity, vertical 
hydraulic conductivity, and specific storage values. This process was conducted in the 
2009 model calibration. 	!
For this 2018 recalibration of the model, hydraulic parameter modifications resulted in 
measureable, but not significant, improvements in the calibration statistics. In some cases, 
small improvements were gained in matching groundwater levels of some wells, while 
other wells showed decreases in accuracy. It was determined that the existing calibrated 
parameters should be kept and that the recalibration of groundwater elevations at the 
Salinas Valley boundary was sufficient to return the model to its original performance and 
accuracy, without the need to modify hydraulic parameters. 	!
GROUNDWATER ELEVATION CALIBRATION	
Groundwater flow model calibration is evaluated by comparing simulated groundwater 
elevations with observed groundwater elevations from monitoring and production wells. 
Hydrographs of simulated groundwater elevations should generally match the trends and 
fluctuations observed in measured hydrographs.  Furthermore, the average errors between 
observed and simulated groundwater elevations should be relatively small and unbiased. 
Unbiased means that simulated groundwater levels should not be either all higher or all 
lower than the observed values.  For wells screened over multiple model layers, 


!
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simulated groundwater levels in each of the layers were weighted by layer transmissivity 
and averaged before comparing with measured data.	!!


••	
•
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Example hydrographs showing both observed and simulated groundwater elevations are 
shown in Figure 4 through Figure 7.  These example hydrographs were selected to 
demonstrate the model’s accuracy in various parts of the Seaside Groundwater Basin.  


The hydrographs show that the updated model accurately simulates both the magnitude of 
groundwater fluctuations and trends observed in monitoring well data throughout the 


!
••	
•
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basin.  A complete set of hydrographs showing both observed and simulated groundwater 
elevations are included in Appendix A. 	!
Various graphical and statistical methods can be used to demonstrate the magnitude and 
potential bias of the calibration errors. Figure 8 shows all simulated groundwater 
elevations plotted against observed groundwater elevations for each month in the updated 
calibration period. Results from an unbiased model will scatter around a dashed line with 
a slope of 45° on Figure 8. If the model has a bias such as consistently exaggerating or 
underestimating groundwater level differences, the results will diverge from this line.  
The dashed line drawn on Figure 8 demonstrates that the results suggest that in general 
the model results are not biased towards overestimating or underestimating average 
groundwater level differences.  	!
The four statistical measures used to evaluate calibration are the mean error (ME), the 
mean absolute error (MAE), the standard deviation of the errors (STD), and the root 
mean squared error (RMSE). These statistical measures are included on Figure 8.  These 
statistical measures take into consideration all wells in the model with groundwater level 
data.	
	


Figure 4: Hydrographs – Northern Coastal Subarea	
Right of the dashed line represents the model period added as part of 


this model update	
Figure 5: Hydrographs – Laguna Seca Subarea	


Figure 6: Hydrographs – Southern Coastal Subarea Right 
of the dashed line represents the model period added as part of this 


model update	
Figure 7: Hydrographs – Outside Seaside Groundwater Basin	


Right of the dashed line represents the model period added as part of 
this model update	


Figure 8: Simulated Versus Observed Groundwater 
Elevations - All Data (1987–2017)	


The mean error is the average error between measured and simulated groundwater 
elevations for data on Figure 8 through Error! Reference source not found.. 	!


� 	!
Where hm is the measured groundwater elevation, hs is the simulated groundwater 
elevation, and n is the number of observations.	!
The mean absolute error is the average of the absolute differences between measured and 
simulated groundwater elevations.	!
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� 	!
The standard deviation of the errors is one measure of the spread of the errors around the 
45º line on Figure 8 through Error! Reference source not found.. The population 
standard deviation is used for these calculations.	!


� 	!
The RMSE is similar to the standard deviation of the error.  It also measures the spread of 
the errors around the 45º line on Figure 8 through Error! Reference source not found., 
and is calculated as the square root of the average squared errors.	!


� 	!
As a measure of successful model calibration, Anderson and Woessner (1992) state that 
the ratio of the spread of the errors to the total head range in the system should be small 
to ensure that the errors are only a small part of the overall model response.  As a general 
rule, the RMSE should be less than 10% of the total head range in the model. 	!
The RMSE for the entire simulation period is 9.4 feet. This is approximately 2.4% of the 
total range of observed groundwater elevations of 397.7 feet. Table 1 provides a 
comparison of calibration statistics for both the original 2009 model and the 2018 
recalibrated model. The table shows that overall, the 2018 updated and recalibrated 
model simulates groundwater levels better than the 2009 model. 	!


Table 1: Comparison of 2009 Model Calibration and 2018 Recalibration Statistics	


!


MAE
n


h hm s i
i


n


= −
=
∑
1


1


( ) ( )


2
1


2


1


2


n


hhhhn
STD


n


i i


n


i
smism∑ ∑


= =


⎟
⎠


⎞
⎜
⎝


⎛
−−−


=


( )∑
=


−=
n


i
ism hh


n
RMSE


1


21


Statistical Measure 2009 
Calibration


2018 
Recalibration


Mean Error 2.18 0.65


Mean Absolute Error (MAE) 7.4 5.9


Standard Deviation 12.9 9.4


Root Mean Squared Error (RMSE) 12.9 9.4


Standard Deviation/Range 2.9% 2.4%


!
••	
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A second general rule that is occasionally used is that the absolute value of the mean error 
should be less than 5% of the total head range in the model. The mean error for the entire 
simulation period is 0.65 feet. This is approximately 0.2% of the range of observed 
groundwater elevations. These results indicate that the model is in good calibration after 
the model update and recalibration of the Salinas Valley boundary condition. 	!
A second graph type used to evaluate bias in model results is shown on Figure 9. This 
figure shows observed groundwater elevations versus model residual (observed elevation 
minus simulated elevation) for the entire model period. A residual value of zero would 
indicate the model exactly simulating the observed groundwater elevation.  Residual 
values greater than zero indicate  that the model has underestimated observed 
groundwater levels, and residuals less than zero indicate the model has overestimated the 
observed groundwater level. Results from a non-biased simulation will appear as a cloud 
of residual points evenly distributed both above and below zero model residual line.  
Results that do not cluster around the zero residual line show potential model bias.  
Results that display a trend instead of a random cloud of points may suggest additional 
model bias.	!!


!
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!!
Figure 9: Observed Groundwater Elevations Versus Model Residual - All Data (1987–


2013)	


The residuals plotted on Figure 9 show that overall the calibrated model is not strongly 
biased to either overestimating or underestimating observed groundwater levels. There 
are however, some individual wells that show bias towards overestimation or 
underestimation, as well as some wells that show trends that may indicate other types of 
model bias.  There are a number of individual well hydrographs in Appendix A with 
simulated groundwater levels that do not correspond well with observed levels. 
Generally, these are production wells that are screened in multiple aquifers/model layers, 
e.g., Northern Coastal Subarea wells: Military, Mission Memorial Monitor (former 
production well), and City of Seaside 3. Without field spinner (flow) testing to determine 
how much groundwater each aquifer is contributing to the well, only an estimate of each 
aquifer’s contribution can be simulated by the model. The difference in modeled levels 
and observed levels can be attributed to this estimate not being correct and/or the model 
layers in this area requiring refinement. For example, , some production wells, such as 
City of Seaside 3 and City of Seaside 4, are located in the same model cell, and as such 
because of the model grid resolution, the model cannot accurately resolve the different 
groundwater level behavior at both wells. 	
  	
As there is a mix of well simulated and less well simulated wells in the same area, there 
is confidence that the model is simulating groundwater levels acceptably in those areas, !


••	
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and that there no locational bias. Monitoring wells such as MSC-Shallow, MSC-Deep, 
Ord Grove Test, Del Monte Test, show much better correlation between simulated and 
observed groundwater levels. These wells are screened in a single aquifer/model layer 
which provides much more certainty in assigning it to a model layer. 	!
Appendix A includes hydrographs for all wells so that it is clear that some wells are less 
well calibrated than others.  It is impossible to simulate every well accurately, and thus 
the statistical measures described above have ranges of statistics that are considered 
acceptable. Statistical ranges such as the RMSE should be less than 10% of the total head 
range in the model, and the absolute value of the mean error should be less than 5% of 
the total head range in the model acknowledge that some wells will be less well 
calibrated than others. 	!!


!
••	
•
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!
Conclusions	


1. Simulated groundwater levels are sensitive to the specified heads along the 
northeastern  boundary with the Salinas Valley. The behavior of the boundary was 
found to impact the calibration of areas of the model at some distance from the 
boundary.  It was found that in the absence of the most recent Salinas Valley 
Integrated Hydraulic Model (SVIHM), currently being developed by the USGS, 
assigning boundary head elevations that match the general observed average 
groundwater levels along the boundary is more important than capturing smaller 
scale seasonal fluctuations along the boundary. It is recommended that when the 
SVIHM has been completed, an assessment of how well it simulates historical 
groundwater conditions in the Seaside Basin be conducted. If it is concluded that 
the new data improves simulation of groundwater level in the Seaside Basin, the 
boundary condition can be revised using parts of the SVIHM that improve model 
calibration of the Seaside Basin model. 	!


2. The model recalibration improved calibration statistics over the original 2009 
model calibration. As a result, simulated groundwater levels throughout the 
model, as a whole, better match observed groundwater levels. 	!


3. The groundwater model should be updated in a maximum of five years and its 
calibration reevaluated at that time. However, if groundwater related projects are 
implemented in the basin before that time, the update and calibration reevaluation 
may need to be performed sooner.	!!!


!
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!!! !
!
!
!
!


A. HYDROGRAPHS	!
!!!!!!!!!!!!!!!!! !!!!!


!
••	
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Figure A1: Northern Coastal Subarea Hydrographs	


Figure A2: Northern Coastal Subarea Hydrographs	


Figure A3: Northern Coastal Subarea Hydrographs	


Figure A4: Northern Coastal Subarea Hydrographs	


Figure A5: Northern Coastal Subarea Hydrographs	


Figure A6: Southern Coastal Subarea Hydrographs	


Figure A7: Southern Coastal Subarea Hydrographs	


Figure A8: Laguna Seca Subarea Hydrographs	


HydroMetrics Water Resources Inc. • 1814 Franklin Street, Suite 501 • Oakland, CA  94612	
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Figure A9: Laguna Seca Subarea Hydrographs	


Figure A10: Laguna Seca Subarea Hydrographs	


Figure A11: Laguna Seca Subarea Hydrographs	


Figure A12: Laguna Seca Subarea Hydrographs	


!!!!!!
!
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!!!!!
Figure A13: Hydrographs from Wells Outside of the Seaside Groundwater Basin	


Figure A14: Hydrographs from Wells Outside of the Seaside Groundwater Basin	


Figure A15: Hydrographs from Wells Outside of the Seaside Groundwater Basin	


Figure A16: Hydrographs from Wells Outside of the Seaside Groundwater Basin	


Figure A17: Hydrographs for Sentinel Wells


!
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Seaside Groundwater Basin Board of Directors Meeting
August 7, 2013


A. Compare benefits of injecting water near 
the coast to injecting water at existing ASR 
wells


B. Criteria:
A. Time to reach protective elevations
B. Injection rates
C. Total quantity of injected water
D. Outflow to ocean 


These results provide 
only guidance and 
general direction


Results do not simulate 
any project


Achieving 
protective 
elevations 
eliminates the 
threat of 
seawater 
intrusion


freshwater
saltwater


Protective Elevation Well


ocean


saltwater flow


 Inject at existing 
ASR sites


 Inject approximately 
1,000 AFY


 Leave water in the 
basin


 Protective 
elevations are 
achieved by 2041 
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 Implement Cal-Am’s 25-year replenishment 
repayment schedule


 All other producers subject to triennial 
pumping reductions


 Repeat historical rainfall


Scenario Injection Rate Injection Location Reduce
Injection in 
Late Time?


Injection 
Season


0 1,000 AFY Existing Inland ASR No Dec –May


1 1,000 AFY Seaside ‐ Highlands No Dec –May


2 1,000 AFY Seaside ‐ Highlands No All Year


3 1,000 AFY MRWPCA South No Dec –May


4
Reach protective 
elevations in 2041


Seaside – Highlands No Dec –May


5
Reach protective 
elevations is 5 years


Seaside ‐ Highlands No Dec –May


6 1,000 AFY Seaside ‐ Highlands Yes Dec –May


7
Reach protective 
elevations is 5 years


Seaside ‐ Highlands Yes Dec –May


Inland vs. Coastal Injection


Scenario Injection Rate Injection Location Reduce
Injection in 
Late Time?


Injection 
Season


0 1,000 AFY Existing Inland ASR No Dec – May


1 1,000 AFY Seaside ‐ Highlands No Dec – May


2 1,000 AFY Seaside ‐ Highlands No All Year


3 1,000 AFY MRWPCA South No Dec – May
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Baseline: Cal‐Am 25 yr replenishment repayment


Scenario 0: Inland injection, 1,000 AFY, Dec‐May


Scenario 1: Seaside‐Highlands injection, 1,000 AFY, Dec‐May


Scenario 2: Seaside‐Highlands injection, 1,000 AFY, All year


Scenario 3: MRWPCA South injection, 1,000 AFY, Dec‐May
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How much injection in needed to reach protective elevations 
in 25 years and 5 years?


Scenario Injection Rate Injection Location Reduce
Injection in 
Late Time?


Injection 
Season


4
Reach protective 
elevations in 2041


Seaside – Highlands No Dec – May


5
Reach protective 
elevations is 5 years


Seaside ‐ Highlands No Dec – May
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MSC Deep


Scenario 0: Inland injection, 1,000 AFY, Dec‐May


Scenario 4: Seaside‐Highlands injection, 850 AFY, Dec‐May


Scenario 5: Seaside‐Highlands injection, 1,900 AFY, Dec‐May


Protective Water Level


Scenario 0 (inland injection of 1,000 AFY) and
Scenario 4 (coastal injection of 850 AFY) both 


reach protective elevations in 2041 


150 AFY less injection at coastal location 


To reach protective 
elevations in 5 years, 
1,900 AFY is required 


(Scenarios 5)


How much to reduce injection once protective elevations 
have been reached?


Scenario Injection Rate Injection Location Reduce
Injection in 
Late Time?


Injection 
Season


6 1,000 AFY Seaside ‐ Highlands Yes Dec – May


7
Reach protective 
elevations is 5 years


Seaside ‐ Highlands Yes Dec – May
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MSC Deep


Baseline: Cal‐Am 25 yr replenishment repayment


Scenario 6: Seaside‐Highlands injection, 1,000 AFY for 12 yrs, then reduce, Dec‐May


Scenario 7: Seaside‐Highlands injection, 1,900 AFY for 5 yrs, then reduce, Dec‐May


Protective Water Level


1,000 AFYScenario 6


Scenario 7
1,900 AFY


900 AFY


850 AFY
1,565AFY


1,232 AF 900 AFY


850 AFY


Moving average 
groundwater levels 


always above 
protective elevations


Scenario


Years to Reach 
Protective 
Elevations


Injected Volume 
through 2041
(acre‐feet)


Outflow to 
Ocean


(acre‐feet)


0: Inland, 1,000AFY, Dec‐May 25 25,000 9,310


1 : S‐H, 1,000 AFY, Dec‐May 12 25,000 9,720


2: S‐H, 1,000 AFY, all year 12 25,000 9,730


3: MRWPCA, 1,000 AFY, Dec‐May 12 25,000 9,780


4: S‐H, 850 AFY, Dec‐May 25 21,250 9,140


5: S‐H, 1,900 AFY, Dec‐May 5 47,500 13,830


6: S‐H, 1,000 to 900 AFY, Dec‐
May


12 23,600 9,550


7: S‐H, 1,900 to 850 AFY, Dec‐
May


5 28,850 10,990


1. Seaside‐Highland or MRWPCA South site 
equally suitable as coastal injection location.


2. Average groundwater elevations similar if 
injected seasonally or year round.


3. Coastal injection reaches protective 
elevations 12 years faster than inland 
injection at existing ASR wells.


4. Offshore flow ranges from 100 to 900 AFY.







8/8/2013


4


5. 150 AFY less water is needed for coastal 
injection to achieve protective elevations by 
the end of 2041 compared to injecting in 
existing ASR wells.


6. Protective elevations can be reached in 5 years 
if 1,900 AFY are injected at the coast.


7. 850 AFY is required to maintain groundwater 
levels above protective elevations once they 
have been reached by:


▪ Injecting 1,000 AFY for 12 years, and ramping down


▪ Injecting 1,900 AFY for 5 years, and ramping down
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toddgroundwater.com 


6 April 2015 


MEMOR A ND UM 


To:  Bob Jaques, Seaside Basin Watermaster Technical Program Manager 


From:  Gus Yates, Senior Hydrologist, Todd Groundwater 


Re: Groundwater Management Options and Recommendations for the Laguna 


Seca-El Toro Region 


I recently completed a peer review of groundwater modeling studies of the Seaside Basin. 


During that process I became aware that the Watermaster Board would welcome input on 


groundwater management options for the Laguna Seca Subarea in light of the effect that 


nearby pumping outside the basin appears to have on groundwater levels and yield within 


the basin. The basin boundary assumed for the purpose of adjudication is not actually a 


physical boundary within the groundwater flow system. The Paso Robles and Santa 


Margarita Aquifers continue uninterrupted from the Laguna Seca Subarea into the El Toro 


Subarea. This memorandum describes my thoughts and recommendations regarding 


management of groundwater in the Laguna Seca and El Toro areas. 


Unlike the Coastal Subareas, the Laguna Seca Subarea will not benefit from proposed 


projects that would import water to the Seaside Basin. The Seaside Basin Groundwater 


Replenishment Project (GWR Project) will import highly-treated recycled water from the 


MRWPCA and inject the water into the Seaside Basin near the eastern border of the 


Northern Coastal Subarea. The Monterey Peninsula Water Supply Project (MPWSP) would 


import water from a seawater desalination facility to be constructed near Marina. The water 


would be introduced directly into water distribution systems operated by California 


American Water Company (Cal-Am). Both projects are in active stages of design, permitting 


and environmental compliance. Together, the projects are expected to balance groundwater 


supply and demand in the coastal subbasins, but neither project would supply additional 


water to the eastern half of the Laguna Seca Subarea, where chronically declining water 


levels are a problem. Although Cal-Am plans to discontinue producing groundwater from 


the Laguna Seca Subarea, simulations by HMWRI (2014b) indicate that pumping by the 


remaining users (“alternative producers”) would still exceed the operational yield.  


Possible solutions to groundwater overdraft in the Laguna Seca Subarea are described 


below at a conceptual level, along with potential obstacles to their implementation. 
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MANAGEMENT MEASURES WITHIN LAGUNA SECA 


Management Option: Redistribute Pumping 


Because of head-dependent boundary responses, decreased groundwater pumping by Cal-


Am and/or other users will increase the rates of groundwater outflow to the Southern 


Coastal, Northern Inland and El Toro Subareas. Given that the adjudication and now the 


Watermaster are managing the Seaside Basin on a subarea basis, the Laguna Seca Subarea 


could retain some of its local yield by installing recovery wells near the three outflow 


boundaries to intercept any increases in outflow. Pipelines would need to be installed to 


convey that water back to the locations where pumping was decreased.  


This concept would involve installing new municipal wells in up to three locations and 


constructing pipelines several miles in length from each location back to the east-central 


part of the subarea. It might be possible to use the Ryan Ranch water system to convey 


water from the Southern Coastal outflow boundary part of the way toward the eastern half 


of the Laguna Seca Subarea. 


This approach would not eliminate the problem of water-level declines at the eastern end of 


the Laguna Seca Subarea caused by pumping in the El Toro Subarea. Without recovery wells, 


outflow to El Toro would increase. Outflow would remain the same if the water-level 


gradient across the boundary remained the same. If El Toro water levels decline in the 


future, then Laguna Seca water levels near the boundary would have to decline at the same 


rate to maintain a constant gradient. However, this would require pumping at a recovery 


well on the Laguna Seca side of the boundary, which would increase the total rate of water-


level decline in the eastern part of the Laguna Seca Subarea. 


Management Option: Continue Pumping from Ryan Ranch Wells 


Cal-Am reportedly plans to discontinue pumping from its wells in the Ryan Ranch 


development in the western half of the Laguna Seca Subarea. Groundwater levels are stable 


in that area, and groundwater flow is toward the Southern Coastal Subarea. Eliminating 


production from the Ryan Ranch wells would simply increase the rate of outflow while doing 


little to alleviate overdraft in the eastern half of the Laguna Seca Subarea. Therefore, it 


would be desirable to continue using the Ryan Ranch wells and to convey the produced 


water to the eastern part of the subarea. Depending on how Cal-Am plans to deliver water 


from other sources to Ryan Ranch customers, this management option might require 


additional pipelines from the Ryan Ranch wells to the eastern part of Laguna Seca.  


Management Option: Reduce Water Demand 


Given the high cost of conveying water within Laguna Seca—much less obtaining it from 


external sources—reducing water demand in the eastern part of the subarea is worth a hard 


look. Much of the consumptive use is for golf course irrigation. A treatment plant reportedly 


converts nearly all locally-produced wastewater into recycled water that is used on the golf 


courses. However, the recycled water supply is less than the golf course irrigation demand. 
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Therefore, the principal variable that can easily be managed is the irrigation requirement of 


the golf courses. This might be accomplished by decreasing the total irrigated area or the 


type of irrigated ground cover.  


MANAGEMENT MEASURES BEYOND THE BASIN 


Management Option: Change the Laguna Seca-El Toro Boundary Location 


The problem of trans-boundary pumping effects could be solved by shifting the boundary 


location inward or outward to fully exclude or include the effects of the external pumpers, 


which in this case are primarily the Toro and Corral de Tierra municipal wells. If the 


boundary were moved outward to include those wells, they would fall under the jurisdiction 


of the adjudication and Watermaster and would be subject to the same phased pumping 


reductions as other Seaside Basin users. This would theoretically halt long-term water-level 


declines near the current boundary location.  


From a practical standpoint, there appear to be at least two major issues associated with 


this approach: 


• It would require reopening the adjudication and having El Toro pumpers join the 


Seaside Basin and its management program. This could prove to be a difficult and 


lengthy process. 


• It would not permanently eliminate the fundamental problem of basin boundaries 


defined by flow divides, rather than physical geological boundaries. Future changes 


in pumping near the new basin boundaries could lead to similar problems of trans-


boundary flow. 


Management Option: Import Water to the Laguna Seca Subarea 


Cal-Am reportedly intends to size the combined capacities of the GWR Project and the 


MPWSP such that they provide sufficient additional supply to enable Cal-Am to reduce its 


Seaside Basin pumping to comply with the Seaside Basin Adjudication Decision. The capacity 


of either project could conceivably be increased to obtain a new increment of supply for 


Laguna Seca. Additional pipelines would also be needed to convey the water from the Cal-


Am system to the eastern part of Laguna Seca.  


The GWR Project and the MPWSP are both already at advanced stages of environmental 


analysis. Changing the size of the project could delay the schedule for completion.  


Management Option: Use SGMA as a Means of Managing Areas outside the Basin 


The Sustainable Groundwater Management Act (SGMA) was adopted by the California 


Legislature and Governor in late 2014 and became effective on January 1, 2015. It 


profoundly changes statewide groundwater management and requires that all medium- and 


high-priority groundwater basins be sustainably managed, which means that overdraft is 
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eliminated. SGMA represents a new vehicle for managing groundwater in adjacent parts of 


the Salinas Valley Groundwater Basin (including the El Toro Subarea), or more specifically, to 


prevent external pumpers from adversely affecting groundwater levels within the Seaside 


Basin. Application of the SGMA to the Laguna Seca Subarea groundwater depletion problem 


is complicated by two factors: the existing Seaside Basin Adjudication Decision and basin 


boundaries. 


Adjudication.  Seaside Basin is adjudicated, and SGMA defers to existing management 


programs in basins or parts of basins that have already been adjudicated, including the 


Seaside Basin (Water Code Section 10720.8(a)). The Watermaster is thus equivalent to the 


Sustainable Groundwater Agency that in other basins must be selected from among local 


agencies or created by a group of agencies acting under a memorandum of agreement or as 


a joint powers authority. Collaboration with external agencies to manage groundwater close 


to its borders is obviously desirable for the Watermaster, but it might not be legally feasible 


for the Watermaster to join a regional joint powers authority. That would bring the Seaside 


Basin under the authority of the Sustainable Groundwater Agency, which could conflict with 


current legal authority of the court.  


SGMA does allow parts of basins to be managed by separate Groundwater Sustainability 


Agencies under separate Groundwater Sustainability Plans, but it requires the agencies to 


develop “coordination agreements” that ensure consistency among the plans (Water Code 


Sections 10727(b)(3), 10727.6 and 10723.4). Coordination agreements must demonstrate 


that all of the Groundwater Sustainability Plans within a basin together achieve the 


objective of sustainability throughout the basin. The coordination agreement is a means by 


which the Watermaster could engage in managing adjacent parts of the basin without 


subverting or reopening the adjudication.  The adjudication implementation issues are legal 


in nature and would require legal counsel analysis before conclusions on this could be 


reached. 


Basin Boundaries. SGMA requires that basin and subbasin boundaries be consistent with the 


boundaries in California Department of Water Resources (DWR) Bulletin 118 unless revised 


through a formal process that includes DWR approval. The boundaries of the Seaside Basin 


used by the court for the purpose of adjudication do not conform at all to the Bulletin 118 


boundaries, as shown in Figure 17. The adjudicated area straddles two Bulletin 118 


subbasins of the Salinas Valley Groundwater Basin: the Seaside Area Subbasin and the Corral 


de Tierra Area Subbasin. The boundary between these Bulletin 118 subbasins is the inland 


extent of windblown dune deposits, which are unsaturated and have no bearing on the 


underlying groundwater flow system. However, the adjudication boundaries are equally 


problematic because the northern and eastern boundaries are the approximate locations of 


groundwater flow divides that could easily shift in response to future changes in pumping.  


SGMA includes a provision for requesting changes in basin or subbasin boundaries. By 


January 1, 2016, DWR must adopt regulations stating the procedures for requesting 


boundary revisions. Several general criteria are listed in SGMA (Water Code Section 10722). 


The triennial update of Bulletin 118 is due to be completed by January 1, 2017, and that 


version is to be the basis for creating Groundwater Sustainability Agencies and Plans (Water 
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Code Section 10720.7). This would appear to create a one-year window—calendar year 


2017—to apply for basin boundary adjustments.  


Option A: Do Nothing 


If the Watermaster takes no proactive steps to accelerate management of groundwater in 


adjacent parts of the Salinas Valley Basin, management will still occur pursuant to SGMA. 


Whichever entity becomes the Sustainable Groundwater Agency will need to submit a 


Groundwater Sustainability Plan by January 31, 2022 and to achieve sustainability by 


January 31, 2042.  


The drawbacks to this sub-option are that the Watermaster would have no input into 


strategies and programs developed for managing groundwater in adjoining areas, and 


Seaside Basin interests might not be fully taken into account. Also, it might take 27 years to 


achieve sustainability. 


Option B: Actively Participate in External Groundwater Management 


Monterey County Water Resources Agency (MCWRA) appears to be the logical candidate to 


become the Groundwater Sustainability Agency for areas adjoining the Seaside Basin. At a 


minimum, it could certainly be a member and key player in a multi-party Groundwater 


Sustainability Agency. The Watermaster could approach MCWRA in the near future to 


initiate a collaborative effort to manage the Seaside part of the Salinas Valley Basin under 


SGMA. The problems with conflicts between the Bulletin 118 boundaries and adjudication 


boundaries would impact the external Groundwater Sustainability Agency as much as they 


would impact the Watermaster. A joint petition to DWR for subbasin boundary adjustments 


could be a useful near-term objective. 


RECOMMENDATIONS 


Several of the possible management options listed above seem promising in terms of 


feasibility and cost-effectiveness. Recommended next steps to further explore those options 


are as follows: 


• Quantify the costs and benefits of continued operation of Ryan Ranch wells. The 


groundwater model should be used to simulate Laguna Seca water balances with 


and without Ryan Ranch pumping by Cal-Am, with particular attention paid to 


changes in outflow to the Southern Coastal Subarea. Continued operation of the 


Ryan Ranch wells would presumably require an agreement with Cal-Am and 


probably also construction of pipelines to convey the water toward the eastern part 


of the Laguna Seca Subarea to offset pumping reductions in that area. The feasibility 


and approximate cost of these measures should be estimated. The impacts of any 


changes in outflow from the Laguna Seca subarea to the Southern Coastal Subarea 


should also be evaluated for potential negative impacts. 


• Quantify the costs and benefits of recovery wells to intercept increased subsurface 


outflow from the Laguna Seca Subarea resulting from decreased Laguna Seca 







Laguna Seca Subarea 


Management Options 6 TODD GROUNDWATER 


 


Subarea pumping. The groundwater model should be used to simulate the 


increases in outflow at the Southern Coastal, Northern Inland and El Toro 


boundaries and the ability of hypothetical recovery wells to capture any increases in 


outflow resulting from decreased pumping in the eastern part of the Laguna Seca 


Subarea. The cost of the wells and of pipelines needed to return the captured 


outflow to the central part of the Subarea could be estimated and integrated into a 


feasibility and cost-benefit analysis of outflow recovery wells.  


• Initiate sustainable groundwater management in areas adjacent to the Seaside 


Basin. The Watermaster should meet soon with MCWRA to discuss implementation 


of SGMA in areas adjacent to the Seaside Basin. Issues to be discussed include: 


o whether to petition DWR for subbasin boundary revisions, and if so, what 


the alternative boundaries should be for the purposes of implementing 


SGMA (DWR will publish revision procedures by January 1, 2016); 


o which agency or agencies should become the Sustainable Groundwater 


Agency for the adjacent areas; 


o the elements of a coordination agreement linking water management in the 


Seaside Basin with the Sustainable Groundwater Plan for adjacent areas. 
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1 EXECUTIVE SUMMARY 


1.1    Introduction 


The Seaside Groundwater Basin’s (the Basin) court-appointed Watermaster’s primary 


role is to administer and enforce the provisions of the Decision filed February 9, 2007 by 


the Superior Court in Monterey County under Case No. M66343 - California American 


Water v. City of Seaside et al. (the Decision). One provision of the Decision is the 


requirement to develop a Monitoring and Management Plan (M&MP), which the 


Watermaster developed in May 2006. The M&MP included a recommendation to prepare 


a Basin Management Plan.  The first Basin Management Plan, titled the Seaside 


Groundwater Basin Management Action Plan (BMAP) was completed in February 2009 


(HydroMetrics LLC, 2009a). This current report updates the previous BMAP with the 


benefit of nine additional years’ worth of groundwater data and an enhanced 


understanding of the Basin.  


1.2    Description and State of the Seaside Groundwater Basin 


The Basin as delineated in Exhibit B of the Decision is bounded by the Pacific Ocean on 


the west, faults and bedrock on the south, bedrock on the east, and a groundwater flow 


divide on the northern boundary. The Decision subdivides the subbasins into four 


subareas: Northern Inland, Northern Coastal, Southern Inland, and Southern Coastal.  


The northern and southern subbasins are separated by the Laguna Seca Anticline. This 


feature, including the segment of the Ord Terrace Fault that offsets the anticline, forms a 


subsurface hydraulic barrier to groundwater flow (Figure ES-1). The coastal and inland 


subareas are not separated by any geologic features, and groundwater flow is continuous 


between coastal and inland subareas. 


The Basin comprises three aquifers: a deep aquifer, a shallow aquifer, and surficial 


Aromas Sands. The deep aquifer generally consists of the Purisima Formation and Santa 


Margarita Sandstone. The shallow aquifer refers collectively to numerous discontinuous 


lenses of sand and gravel in the Paso Robles Formation overlying the Santa Margarita 


Sandstone and below the surficial Aromas Sand layer.  
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Figure ES-1. Seaside Basin Well Locations  
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Since the first BMAP, groundwater levels have continued to decline in all parts of the 


Basin except in the Southern Coastal Subarea and in shallow wells near the coast in the 


Northern Coastal Subarea.  In those locations, groundwater levels remain stable.  The 


continued groundwater level declines have not led to any observed seawater intrusion or 


other operational problems, other than the need to replace a monitoring well sampling 


pump so it can operate from a deeper depth.  However, the declining groundwater level 


trend is not sustainable over the long-term. 


The Basin’s Usable Stored Groundwater is the amount of groundwater above protective 


groundwater elevations.  It is estimated that the Usable Stored Groundwater is 


approximately 11,310 acre-feet as of Fall 2017. The unsaturated area above the current 


groundwater table has approximately 104,170 acre-feet of Total Usable Storage space. 


Of the 104,170 acre-feet of total usable storage space, 75,610 acre-feet are in the Coastal 


and Northern Inland Subareas and 28,560 acre-feet are in the Laguna Seca Subarea. 


Using revised protective groundwater elevation surfaces, the sum of Usable Stored 


Groundwater and Total Usable Storage space is approximately 115,480 acre-feet.  


The Basin has lost approximately 1,450 acre-feet per year of groundwater from storage 


since 1988. This equates to 43,500 acre-feet of groundwater lost from storage over 30 


years. These losses are reflected in the lowered groundwater levels observed throughout 


the subareas of the Basin that are pumped.  


A review of the Basin’s Natural Safe Yield was conducted using the Basin’s updated 


groundwater flow model. Using the same approach but different analysis period to that 


used in establishing the Natural Safe Yield in the Decision and in the first BMAP in 


2009, the Natural Safe Yield was estimated to be 2,370 acre-feet per year over the past 30 


years. This is less than the 2,850 acre-feet per year estimated in the 2009 BMAP, which 


was estimated over a six-year period between Water Years 2002 and 2007; and lower 


than the Natural Safe Yield of 3,000 acre-feet per year included in the Decision. Because 


the Natural Safe Yield estimate reflects the theoretical maximum amount of groundwater 


production that would have resulted in no decreases in groundwater in storage, it does not 


account for the uneven pumping distribution in the Basin which will cause localized 


groundwater level declines even at the lower Natural Safe Yield estimate. 


Preventing future seawater intrusion requires raising groundwater levels near the coast to 


protective elevations.  These groundwater elevations can be raised only if replenishment 


water is recharged into the Basin and not recovered, or pumping is reduced to less than 


the Natural Safe Yield.   
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1.3    Supplemental Water Supplies 


Long-term supplemental supplies are needed to reduce pumping in the Basin to at or 


below the Natural Safe Yield; and to provide water which can be used to replenish the 


Basin. Developing these supplemental supplies is the strategy that will have the greatest 


impact on the Basin and allows for its long-term management and use in the future. Since 


the first BMAP, a number of projects have been developed by various project proponents 


and are in various stages of planning, environmental assessment, or construction. Most of 


these supplies are part of other larger programs.  


The largest agency producers of groundwater in the Basin are California American Water 


Company (CAWC) and the City of Seaside. Supplemental water supply projects that 


have progressed the farthest focus on providing supplemental supplies to these two 


producers in order to meet their water rights as established by the Decision.  These 


projects additionally provide water for CAWC to return to the Basin to restore the water 


it has over-pumped since the date of the Decision. A summary of supplemental water 


supply projects that are currently being considered, some of which are in the construction 


phase, is provided in Table 1. Table 2 provides a summary of supplemental supply 


projects that have been implemented since the first BMAP was prepared in 2009. Table 3 


summarizes Basin management actions that have been implemented since 2009. 


All of the projects and management actions, except one, are physical projects with capital 


costs associated with them. The exception is water conservation which does not produce 


additional supply but rather results in a demand reduction. Water conservation is already 


being given high priority by the Seaside Groundwater Basin Watermaster’s 


(Watermaster) and its member agencies.  
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Table 1. Summary of Supplemental Water Supply Projects Currently Being Considered 


Project Project Proponent Project Type and Capacity Benefit to Seaside Basin Status 


Monterey Peninsula Water 


Supply Project (MPWSP) 


California American 


Water Company 


(CAWC) 


 


 


 


 


Desalinate (6.4 mgd plant 


capacity) saltwater extracted by 


slant wells; 7,167 AFY 


desalinated water, plus ASR 


wells for additional storage of 


desalinated water 


Supplemental supply for CAWC 


so they can meet their 


adjudicated right, plus return to 


the Basin by in-lieu recharge, 


over a period of 25 years, the 


volume that they have 


historically over pumped 


 


Modeling predicts an increase in 


Basin groundwater levels 


Draft EIR approved by 


California Public 


Utilities Commission 


(CPUC) in August 2018  


 


CPUC approved project 


in September 2018 


Monterey One 


Water (M1W) 


Inject purified wastewater from 


Pure Water Monterey (PWM) 


Project into the Seaside Basin; 


3,500 AFY 


EIR complete and 


infrastructure currently 


being constructed 


Regional Urban Water 


Augmentation Project 


(RUWAP) 


Marina Coast Water 


District (MCWD) 


Distribute recycled water from 


the M1W Reclamation Plant; 


total of 1,727 AFY of recycled 


water to identified urban areas 


Supplemental supply for two City 


of Seaside golf courses 


(Blackhorse and Bayonet, 450 


AF) and 250 AF for a proposed 


golf course in Del Rey Oaks; total 


of 700 AFY supplemental supply 


to offset over-pumping of the 


Basin 


Phase 1 under 


construction in 2018 


Monterey Bay Regional 


Water Project (MBRWP or 


DeepWater Desal) 


Deepwater Desal 


LLC (DWD) 


Desalinate ocean water from a 


deep open ocean intake within 


the Monterey Canyon; 


25,000 AFY potable water 


Supplemental supply to meet 


water demand and keep 


pumping below the Safe Yield 


Notice of Preparation/ 


Notice of Intent to 


prepare a Draft 


EIR/EIS issued in June 


2015 


People’s Moss Landing 


Water Desalination 


Project (People’s Project) 


Moss Landing 


Green Commercial 


Park, LLC 


Desalinate ocean water from 


an open ocean intake; 


13,400 AFY potable water 


Water to be used to meet needs 


of Monterey Peninsula area 


Notice of Preparation 


for the People’s Project 


issued in June 2015 


Greater Monterey County 


Storm Water Resource 


Plan (SWRP) 


Multiple entities Provide more source water for 


PWM by identifying storm water 


capture opportunities and/or 


direct recharge of storm water 


Water for use in recharging, or 


reducing pumping from the 


Basin 


Planning stage 
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Table 2. Summary of Supplemental Supply Projects Implemented since 2009 


Project Project Proponent Project Type and Capacity Benefit to Seaside Basin Status 


Sand City Water Supply 


Project 


Owner: City of Sand City 


Operator: CAWC 


Desalinate brackish source water; 


up to 300 AFY desalinated water 


Supplemental water supply helps 


reduce pumping from the Basin 


Facilities completed and 


placed into operation in 


2010 


Carmel River Water 


Aquifer Storage and 


Recovery Project (aka 


Seaside ASR) – Phases 


1 & 2 


Monterey Peninsula 


Water Management 


District (MPWMD) 


Divert excess Carmel River winter 


flows during high flow periods, 


treat, and inject into four ASR 


wells for recovery by CAWC during 


dry periods; Phase 1 (2 wells) = up 


to 2,400 AFY stored, with an 


average annual yield of 920 AFY; 


Phase 2 (2 wells) = up to 2,900 


AFY stored, with an average 


annual yield of 1,050 AFY 


Supplemental water supply for 


the Basin 


Phase 1 completed in 


2007 and operational in 


2008; Phase 2 


completed in stages 


with one ASR well 


operational in 2012 and 


the second ASR well 


operational in 2015 


Pacific Grove 


Wastewater Reuse 


Project 


City of Pacific Grove Treat and distribute reclaimed 


waste water for irrigation; 100 – 


125 AFY 


No benefit to Basin Facilities completed and 


placed into operation in 


2017 


 


Table 3. Summary of Management Actions Implemented since 2009 


Action Proponent Project Type and Capacity Benefit to Seaside Basin Status 


Water Conservation All municipal suppliers Public awareness Reduced water demand Ongoing.  


Irrigate the Bayonet 


and Blackhorse Golf 


Courses with Water 


from the Ord 


Community Water 


System 


City of Seaside MCWD temporarily provided 2,160 


AF to City of Seaside over a period 


of six years 


Temporary supplemental water 


supply for the Basin used in-lieu 


of pumping by the City of 


Seaside 


This source was used 


from 2010 – 2015 
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1.4    Groundwater Management Actions 


A number of management actions could be implemented by various water agencies to 


delay the onset of seawater intrusion and maximize the use of groundwater. Any action 


that assists in appropriate management of the Basin should be encouraged and supported 


by the Watermaster. Of the near-term management actions reviewed in this BMAP, the 


following appear to be the most cost-effective, most likely to be implemented, and 


provide the greatest benefit to the Basin: 


• Install Southern Coastal Subarea wells in coordination with the Watermaster to 


determine optimal pumping locations that do not cause groundwater levels to fall 


below protective elevations, 


• Use recycled water in the Laguna Seca Subarea for golf course irrigation, 


• Support water conservation,  


• Coordinate with the Salinas Valley Basin Groundwater Sustainability Agency and 


Marina Coast Water District Groundwater Sustainability Agency to ensure that 


sustainable management criteria included in the neighboring Groundwater 


Sustainability Plans (GSPs) do not limit the Watermaster’s sustainable 


management of the Basin, and 


• Enhance storm water recharge of the City of Seaside’s storm water. 


The recommended near-term actions are not intended to provide long-term solutions for 


restoring groundwater levels in the Basin, although some near-term solutions may have 


long-term benefits. 


1.5    Other Recommendations 


This updated BMAP identifies other recommendations that need to be addressed and 


pursued by the Watermaster.  


• Use the groundwater flow model to evaluate the combination of Basin 


management actions and supplemental water supply projects to determine their 


ability to raise groundwater levels to protective elevations.  


• Re-evaluate the Basin’s natural safe yield given the impacts of various projects 


currently being implemented. 


• Continual annual analyses of groundwater levels and quality. 
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2 BACKGROUND AND PURPOSE 


In 2006, an adjudication process was conducted by the State Water Resources Control 


Board (SWRCB) to determine water rights and establish management procedures for the 


Basin.  This process led to the issuance of the Decision that created the Seaside 


Groundwater Basin Watermaster (Watermaster).  The Watermaster’s role is to administer 


and enforce the provisions of the Decision (California American Water v. City of Seaside 


et al., 2007).  One provision of the Decision was the requirement to develop a Monitoring 


and Management Plan (M&MP).  The Seaside Basin M&MP was prepared in May 2006, 


and included a recommendation to develop a Basin Management Plan.  


The first Basin Management Plan, titled the Seaside Groundwater Basin Management 


Action Plan (BMAP) was completed in February 2009 (HydroMetrics LLC, 2009a). This 


current report updates the 2009 BMAP with nine additional years of groundwater data, an 


enhanced understanding of the Basin, and inclusion of the ongoing planning and 


construction of supplemental water supplies. 


Included in this updated BMAP are: 


• A description of the state of the Basin that has been updated with over nine years of 


groundwater data, annual reports, and other modeling reports. The state of the Basin 


section also covers Basin properties that are required by the Decision, e.g. 


groundwater storage, and which have an impact on basin management. 


• Potential supplemental water supply alternatives that are currently being considered. 


Discussion of some of the alternatives previously considered in the 2009 BMAP is 


included with reasons why those alternatives are no longer feasible. 


• Potential management actions and interim water supplies that could be implemented 


in the short-term, prior to developing supplemental supplies. A discussion of some of 


the alternatives considered in the 2009 BMAP is included with reasons why those 


alternatives are no longer feasible. 


• A discussion of management actions that have been implemented in the Basin since 


the 2009 BMAP and the impacts of those actions. Additional management actions 


and strategies that the Watermaster should support and/or encourage are 


recommended as a means to help meet groundwater pumping reductions required by 


the Decision, and to help prevent seawater intrusion. 
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Also discussed in this updated BMAP are items from the Decision that the Watermaster 


is required to address.  The relevant Decision sections are shown in parenthesis in the 


following bullets, and include: 


• Determining total useable storage space and allocated storage for each producer in the 


Basin (III.H.4); 


• Addressing efficiencies of storage (III.H.5);  


• Adjusting the Natural Safe Yield if further study of the Basin justifies doing so 


(III.A.21); and  


• Monitoring and studying the Basin and all Basin activities (III.L.3.j.xxi). 


The updated BMAP is one of a number of documents and actions necessary for managing 


the Basin.  The updated BMAP functions as a seawater intrusion prevention plan by 


focusing on providing groundwater management options to control groundwater levels 


that, if allowed to decline, would lead to seawater intrusion.  This document is intended 


to be used in coordination with the Watermaster’s ongoing activities and the Seawater 


Intrusion Response Plan (HydroMetrics LLC, 2008).  Implementing the 


recommendations included in this plan will result in a number of actions and strategies 


necessary for effective groundwater management in the Basin. 
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3 STATE OF THE SEASIDE GROUNDWATER BASIN 


This section details pertinent geologic and hydrogeologic aspects of the Basin.  These 


hydrogeologic details are presented as background for the ensuing discussions of 


supplemental supplies and potential groundwater management actions.  Furthermore, 


paragraph III.H.4 of the Decision requires that the Watermaster make a determination of 


the total usable storage space, which in turn can be used to establish the storage allocation 


for each producer.  This section reevaluates the initial estimate of total usable storage 


space developed in 2009, and compares recent natural safe yield values with the Natural 


Safe Yield of the Basin prescribed in the Decision.     


3.1    Jurisdictional Framework 


In addition to the water management framework established by the Decision, two public 


agencies have statutory powers over water resources in the Basin: the Monterey County 


Water Resources Agency (MCWRA) and the Monterey Peninsula Water Management 


District (MPWMD).  MCWRA is organized and exists under the Monterey County Water 


Resources Agency Act, Water Code Appendix, Chapter 52 (Agency Act), and its territory 


consists of "all of the territory of the county lying within the exterior boundaries of the 


county."  (Agency Act, Section 52-4).  Under the Act, MCWRA has broad powers to 


plan, design and implement flood control and water supply projects within its territory, 


including the power to "appropriate and acquire water and water rights, and import water 


into the agency and conserve within or outside the agency, water for any purpose useful 


to the agency."  (Agency Act Section 52-9(d)(3)).  While MCWRA retains its statutory 


powers in the Basin, it does not unilaterally enforce its powers in the Basin.  MCWRA is 


actively participating in Watermaster-directed efforts to address water supply issues in 


the Basin.       


MPWMD is organized and exists under the Monterey Peninsula Water Management 


District Law, Water Code Appendix Chapter 118 (District Law) and its territory covers 


an area within the Monterey Peninsula as more particularly described in Section 118-102 


of the District Law.  MPWMD has the "power as limited in this law to do any and every 


lawful act necessary in order that sufficient water may be available for any present or 


future beneficial use or uses of the lands or inhabitants within the district, including, but 


not limited to, irrigation, domestic, fire protection, municipal, commercial, industrial, 


recreational, and all other beneficial uses and purposes."  (District Law, Section 118-


325).  While MPWMD retains its statutory powers in the Basin, it does not unilaterally 


enforce its powers in the Basin.  MPWMD is actively participating in Watermaster-
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directed efforts to address water supply issues in the Basin.  Historically, MPWMD and 


MCWRA have undertaken water monitoring and management activities within the Basin 


pursuant to a Memorandum of Understanding between the two agencies.      


Figure 1 shows a map depicting MCWRA's Zone 2C and the overlapping territories of 


MCWRA and MPWMD in the Basin.  The lands within Zone 2C are subject to certain 


restrictions, including but not limited to restrictions on water exportation, which may 


limit the nature and scope of supplemental water supply projects or recommended 


groundwater management actions. 


Figure 1 also includes two neighboring Groundwater Sustainability Agencies (GSAs) 


established under the Sustainable Groundwater Management Act (SGMA): 


• The Salinas Valley Basin Groundwater Sustainability Agency (SVBGSA) who is 


responsible for management of the Corral de Tierra subarea of the Monterey 


Subbasin of the Salinas Valley, and  


• The Marina Coast Water District Groundwater Sustainability Agency 


(MCWDGSA) who is responsible for management of the Ord subarea of the 


Monterey Subbasin of the Salinas Valley. 
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Figure 1. Administrative Jurisdictions in the Basin 
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3.2    Geologic Framework  


The Basin is divided into three hydrostratigraphic units: a deep aquifer, a shallow aquifer, 


and surficial Aromas Sands.  A complete geologic description of these aquifers can be 


found in Yates et al. (2005).  The surficial Aromas Sands are unsaturated in many parts of 


the Basin, and are not pumped for municipal use.  The main aquifers that are the subject 


of this updated BMAP are the shallow and deep aquifers. 


The shallow aquifer is part of the Paso Robles Formation.  It consists of a mixture of 


continentally-derived sand, silt and clay sedimentary deposits.  The shallow aquifer is an 


unconfined aquifer that is overlain by unsaturated surficial Aromas Sand. 


The deep aquifer is part of the Santa Margarita Sandstone.  It consists primarily of a pale, 


marine-derived, sedimentary sandstone.  Due to overlying low conductivity sediments, 


the deep aquifer is confined.  Based on observed groundwater level behavior in the deep 


aquifer, there appears to be limited groundwater flowing into the deep aquifer from the 


shallow aquifer.   


Geologic data from the Sentinel Wells, shown as SBWM-1 through SBWM-4 on the well 


location map (Figure 2), reveal that the Santa Margarita Sandstone does not extend north 


to the basin boundary as previously assumed.  The Santa Margarita Sandston was only 


encountered in the southernmost of the four Sentinel Wells (SBWM-4).  Therefore, the 


lower two-thirds of the Tertiary continental deposits have been reclassified as Purisima 


Formation and the deep aquifer near the northern Basin boundary is assigned to the 


Purisima Formation.   


Exhibit B of the Decision demarcates the legal boundaries of the Basin, as shown on 


Figure 2.  The Basin’s southern boundary is defined by the Chupines fault (Figure 2).  


The Basin’s northern boundary runs roughly parallel to a groundwater flow divide that 


acts as a groundwater ridge, separating groundwater flowing north into the Salinas Valley 


from groundwater flowing south into the Basin.   







 2018 Basin Management Action Plan 
 


  PAGE 18 


Figure 2. Seaside Basin Well Locations 
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The Laguna Seca Anticline separates the northern and southern subbasins of the Basin 


(Figure 2).  This feature, including the segment of the Ord Terrace Fault that offsets the 


anticline, forms a subsurface partial hydraulic barrier to groundwater flow.  The northern 


and southern subbasins are further subdivided into coastal and inland subareas.  The 


division between northern and southern subbasins is based on land use and has no 


hydrogeologic justification.  As such, groundwater flow is continuous between inland and 


coastal subareas as discussed in Section 3.3.1 and 3.3.3. 


The Basin’s northern boundary as delineated in the Decision is not a structural boundary.  


The northern boundary is a flow divide that slightly changes position over time in 


response to changes in recharge and pumping.  Pumping centers in the Seaside area, City 


of Marina, Salinas Valley and lower El Toro Creek area control the local movement of 


groundwater, and thus the resultant groundwater flow divide location.  The groundwater 


flow divide in the shallow aquifer  (Figure 3) is farther south than the flow divide in the 


deep aquifer (Figure 4) due to differing groundwater levels and hydraulic gradients in 


each of the aquifers.  However, it is also possible to influence the location of the northern 


boundary through the use of management strategies such as deliberate placement of 


extraction wells to form a barrier that would prevent groundwater from flowing out of the 


Basin. 


3.3    Groundwater Levels 


3.3.1   Basinwide Groundwater Contour Maps 


Basinwide contours of 2nd quarter (seasonal high) and 4th quarter (seasonal low) 


groundwater levels have been prepared annually since 2007 for the Watermaster’s 


Seawater Intrusion Analysis Reports (SIAR).  The most recent contour maps were 


produced for Water Year 2017 (HydroMetrics WRI, 2017). Consistent with previous 


studies, contour maps were produced for both the shallow and deep aquifers. These maps 


were contoured by hand from measured groundwater levels in wells.   


Groundwater levels from the Basin’s shallow aquifer and from the 180-Foot Aquifer and 


400-foot Aquifer in the former Fort Ord and Salinas Valley areas are grouped together to 


represent shallow aquifer conditions.  Groundwater levels from the Basin’s deep aquifer 


are grouped with groundwater levels from the Watermaster’s Sentinel Wells and the deep 


aquifer zone in the Marina area.   Figure 3 and Figure 4 show the groundwater level 


contour maps for the 4th quarter of Water Year 2017, for the shallow and deep aquifers, 


respectively.  
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Figure 3. Shallow Zone Water Elevation Map – 4th Quarter WY 2017 (August-September 2017) 
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Figure 4. Deep Zone Water Elevation Map – 4th Quarter WY 2017 (August-September 2017) 
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Groundwater contour maps indicate groundwater levels in the deep aquifer are generally 


lower than groundwater levels in the shallow aquifer.  This is because the shallow aquifer 


receives direct recharge rainfall; and less groundwater is pumped from it.  The deeper 


aquifer is confined and thus compared to the shallow aquifer relatively little water 


infiltrates into it from above. Additionally, more water is pumped from the deeper aquifer 


than the shallow aquifer.    


The recharge mechanism for the deep Santa Margarita Sandstone is poorly understood. 


There are limited surface outcrops of the Santa Margarita Sandstone along the Laguna 


Seca anticline, just north of the Laguna Seca Golf Ranch and just east of the Basin 


boundary. These limited outcrops provide for very little direct recharge to the aquifer. 


Additionally, it is unknown whether there is any Santa Margarita Formation occurring 


immediately beneath the dune sands within Fort Ord that could be recharged by rainfall 


infiltrating through the dune sands. It is likely that subsurface inflow from outside of the 


Basin and leakage from the overlying Paso Robles (shallow) aquifer is how the majority 


of recharge to this aquifer occurs. 


Contour maps included in past SIARs show that Basin groundwater contours for the 


shallow and deep aquifers have retained their general shape.  The contour shape reflects 


the movement of groundwater, which flows from high to low elevations at right angles to 


the contours. In the Northern Coastal Subarea, groundwater contours are strongly 


influenced by the pumping depression caused by production wells in both the shallow 


and deep aquifers. In the shallow aquifer, groundwater elevations in the center of the 


pumping depression in late summer are about 25 feet below sea level, (Figure 3). In the 


deep aquifer, the center of the pumping depression in late summer is up to 75 feet below 


sea level, with the pumping depression extending across most of the subarea and causing 


elevations of most of the subarea’s groundwater to be below sea level (Figure 4). The 


deep aquifer’s northern flow divide is just over a mile north of the Basin boundary, as 


indicated by the dashed black line on Figure 4. 


There are limited wells in the Northern Inland Subarea from which to contour 


groundwater levels. The data that are available indicate that groundwater flows from 


southeast to northwest. The Northern Coastal Subarea pumping depression, with 


groundwater levels below sea level, extends into the adjacent Northern Inland Subarea 


(Figure 4). 


The Southern Coastal Subarea has limited groundwater pumping to influence 


groundwater levels and therefore groundwater flows from the inland areas to the coast 


without any major deviations (Figure 3 and Figure 4). The direction of groundwater flow 
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is similar throughout the year, although there are small seasonal fluctuations that cause 


groundwater levels to fluctuate up to a maximum of 1.5 feet. 


Groundwater flow in the Laguna Seca Subarea is generally from east to west, but there 


are several pumping wells within the subarea that influence local groundwater levels. The 


primary pumping center, with an approximately 80-foot-deep cone of depression, is 


around golf course irrigation wells at the Nicklaus Golf Course (formerly Pasadera Golf 


Course). This cone of depression is most evident in the shallow aquifer (Figure 3). In the 


deep aquifer, a smaller pumping depression occurs around golf course irrigation wells at 


the Laguna Seca Golf Ranch (Figure 4).   


3.3.2   Northern Subarea Hydrographs 


Northern Coastal Subarea - Shallow Aquifer 


Figure 5 includes hydrographs from multiple wells in the Northern Coastal subarea.  


Shallow aquifer groundwater levels in the Northern Coastal subarea are represented as 


dashed-line hydrographs on Figure 5. Groundwater levels in the shallow aquifer nearest 


the coast have risen slightly, while levels farther inland show slight lowering. 


Northern Coastal Subarea - Deep Aquifer 


Deep aquifer groundwater levels in the Northern Coastal Subarea are represented by the 


solid-line hydrographs on Figure 5.  Groundwater levels in the deep aquifer experienced 


an average net decline of about 1 foot per year between 1997 and 2009.   


Notable groundwater level increases are observed in 2010, 2011, and 2017 in the 


Northern Coastal Subarea hydrographs.  These increases correlate with periods when 


MPWMD injected Carmel River water into the deep aquifer using Aquifer Storage and 


Recovery (ASR) wells along General Jim Moore Boulevard (Table 4).  The purpose of 


the ASR project is to store excess Carmel River water in the basin and to recover it from 


the same aquifer when it is needed. More information on the project is provided in 


Section 4.3.3.   
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Table 4. Summary of ASR Injection and Recovery by Water Year 


Water 


Year 


Volume Injected (acre-feet) Volume 


Recovered 


(acre-feet) ASR-1 ASR-2 ASR-3 ASR-4 
Total 


Injected 


2010 808.3 297.6 - - 1,105.9 0 


2011 560.1 554.3 - - 1,114.4 1,110.5 


2012 0 104.7 20.6 - 125.3 1,224.3 


2013 0 188.7 102.5 0 291.2 643.6 


2014 0 0 0 0 0 0 


2015 38.6 130.9 45.2 0.5 215.2 0 


2016 163.8 367.0 164.0 4.4 699.2 609.5 


2017 542.8 981.7 577.9 242.9 2,345.3 1,501.3 


Figure 6 shows groundwater levels in all four of the Watermaster’s Sentinel Wells have 


declined between 8 and 18 feet since the wells were constructed in 2007. The wells also 


all show groundwater level fluctuations that are similar seasonally to other monitoring 


wells in the Northern Coastal Subarea (Figure 5). This includes the larger fluctuations 


when MPWMD injects Carmel River water into the deep aquifer.  Superimposed on the 


seasonal trend are daily fluctuations driven by ocean tides and variations in response to 


groundwater pumping at major production wells.  The response to ocean tides observed 


in these hydrographs does not imply a direct hydraulic connection between the ocean and 


the Sentinel Wells. It is likely a pressure response from cyclic loading from tidal changes 


in the overlying shallow Paso Robles aquifer (Feeney and Rosenberg, 2003). In general, 


groundwater level responses are nearly simultaneous among the four wells, suggesting 


that the pressure change propagates rapidly from the injection wells.  Previous review of 


pumping data from MCWD’s Wells 10 and 11 showed a lack of correlation between 


pumping responses from those wells in the Ord subarea of the Monterey Subbasin of the 


Salinas Valley with groundwater levels in the Sentinel Wells. This supports the finding 


that seasonal fluctuations observed in the Sentinel Wells are due to pumping in the Basin 


and not from wells in the Ord subarea of the Monterey Subbasin of the Salinas Valley 


(HydroMetrics LLC, 2009a).    
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Figure 5. Northern Coastal Subarea Hydrographs 
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Figure 6. Sentinel Well Hydrographs 
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Both the deep monitoring wells (Figure 5) and Sentinel Wells (Figure 6) demonstrate that 


there are ongoing, persistent declines in groundwater levels in the deep aquifer. These 


declines have continued despite triennial reductions in groundwater pumping. However, 


there is evidence that injection of over 1,000 acre-feet per year of Carmel River during 


wet years provides a temporary increase in groundwater levels. Declining groundwater 


levels continue in years when there is less than 1,000 acre-feet of injection.  


Northern Inland Subarea 


Groundwater elevation data from the Northern Inland Subarea are shown on Figure 7.  


Groundwater level data is limited in the Northern Inland Subarea due to a lack of 


monitored wells. Groundwater levels in monitoring well Fort Ord 3 (FO-3), near the 


most-inland corner of the subarea, experienced declining groundwater levels at a rate of 


approximately 0.5 - 1 feet per year until 2010.  Thereafter, groundwater levels have 


remained fairly constant.  


Fort Ord 7 (FO-7) located near the western boundary of the Northern Inland Subarea 


(Figure 2) is about 3,500 feet from the closest ASR wells. It experienced declining 


groundwater levels to below sea level until about 2010. After injection started in 2010, 


the well’s hydrograph shows increases in times of substantial injection including Water 


Years 2010, 2011, and 2017 (Figure 7) of over 10 feet. It is important to note that even 


though injection of Carmel River water increases winter groundwater levels, summer/fall 


levels in 2016 were lower than they were before injection started in 2010. Shallow 


aquifer groundwater levels at well FO-7 do not appear to respond to injection, and have 


declined since 2015 (Figure 7). 


3.3.3   Southern Subarea Hydrographs 


Southern Coastal Subarea 


Hydrographs for selected wells in both the shallow and deep aquifers in the Southern 


Coastal subarea are shown on Figure 8.  Groundwater levels in the Southern Coastal 


subarea have been stable in recent years, with flat to slightly rising hydrographs. 
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Figure 7. Northern Inland Subarea Hydrographs 
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Figure 8. Southern Coastal Subarea Hydrographs 
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Laguna Seca Subarea 


Hydrographs for selected wells in the Laguna Seca subarea are shown on Figure 9. 


Groundwater levels in both the shallow and deep aquifers in the central and eastern 


portions of the subarea, including the FO-5, FO-6 and York Road wells have declined at 


rates averaging as high as 4 feet per year, from 1999 through 2014 (Figure 9). Since 


2014, declines in FO-5 and FO-6 are less and appear close to stabilizing.   


To better understand ongoing declining groundwater levels in the Laguna Sea Subarea, 


the Watermaster evaluated the subarea’s Natural Safe Yield (HydroMetrics WRI, 2013) 


and the location of groundwater flow divides within the subarea (HydroMetrics WRI, 


2016). The Seaside Basin groundwater model was used in these studies.  The studies’ 


conclusions included: 


• The modeled water budget estimated an average annual Natural Safe Yield of 240 


acre-feet per year. This is considerably lower that the Decision’s Natural Safe Yield 


of 608 acre-feet per year. Even if pumping is reduced to the Natural Safe Yield of 240 


acre-feet per year, stable groundwater levels are not achieved in all Laguna Seca 


Subarea wells because of the uneven distribution of pumping. Furthermore, model 


simulations suggest that even eliminating all pumping from the subarea will not 


completely halt the predicted decline in groundwater elevations in the easternmost 


monitoring wells: FO-6-Shallow and FO-6 Deep. These declining groundwater 


elevations appear to result from the presence of nearby pumping wells east of the 


subarea. Because no level of pumping will stabilize all groundwater levels, it is not 


possible to determine an operational Safe Yield for the Laguna Seca Subarea.   


• Two prominent groundwater flow divides influence flow within the subarea. The flow 


divides are shown with purple lines on Figure 10.  One of the flow divides begins at 


the Laguna Seca Anticline, which forms the boundary between the Laguna Seca and 


Northern Inland Subareas east of Ord Terrace Fault. The flow divide runs southeast to 


just outside of the Seaside Basin.  The northwestern portion of this divide appears to 


be relatively well defined, but the southern portion of the divide is weakly defined.  It 


is likely that the southern portion has less of an influence on flow directions. 


Groundwater on the southwestern side of the divide flows into the Laguna Seca 


Subarea and groundwater on the northeastern side of the divide flows into the 


Northern Inland Subarea.  This flow divide terminates at a second flow divide that 


surrounds a pumping depression outside the Basin. 
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Figure 9. Laguna Seca Subarea 


Hydrographs 
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Figure 10. General Location of Groundwater Flow Divides in the Laguna Seca Subarea
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3.3.4   Protective Groundwater Elevations 


Protective groundwater elevations for selected coastal monitoring wells were established 


in 2009 using the Basin groundwater flow model and cross-sectional modeling 


(HydroMetrics LLC, 2009b). These protective elevations are designed to avoid and 


control seawater intrusion.  Maintaining groundwater elevations at protective elevations 


will provide adequate pressure to prevent seawater intrusion. The 2009 protective 


elevations for both deep and shallow aquifers are summarized in Table 5. A subsequent 


study in 2013 to revisit and update the protective groundwater elevations concluded that 


protective elevations should not be lowered (HydroMetrics LLC, 2013). 


Table 5. Summary of Protective Elevations for Coastal Monitoring Wells 


Subarea Well Completion 
Protective Elevation, 


feet above sea level 


Northern 


Coastal 


MSC 
Deep 17 


Shallow 11 


PCA-W 
Deep 17 


Shallow 2 


Sentinel Well 3 Deep 4 


Southern 


Coastal 
CDM-MW4 Shallow 2 


 


Hydrographs for shallow monitoring wells for which protective elevations were 


established are shown on Figure 11 through Figure 13. The only shallow protective 


elevation monitoring well with groundwater elevations below protective elevations is 


MSC shallow, which has levels 7 feet below protective elevations. 


Hydrographs for deep monitoring wells for which protective elevations were established 


are shown on Figure 14 through Figure 16. None of these deep monitoring wells have 


achieved protective groundwater level elevations.   
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Figure 11. PCA West Shallow 


Groundwater and Protective Elevations 
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Figure 12. MSC Shallow Groundwater 


and Protective Elevations 
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Figure 13. CDM-MW-4 Shallow 


Groundwater and Protective Elevations 
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Figure 14. PCA West Deep Groundwater 


and Protective Elevations 
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Figure 15. MSC Deep Groundwater and 


Protective Elevations 
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Figure 16. Sentinel Well 4 Groundwater 


and Protective Elevations 
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3.4    Groundwater Level Conclusion 


A number of observations and conclusions relevant to the storage analysis can be drawn 


from the groundwater level data:  


• The deep Santa Margarita aquifer is highly confined. High confinement means 


there is very little leakage into the aquifer from above.  It is apparent that vertical 


leakage within the aquifer system is low near the coast, which retards the 


downward movement of seawater.  Supporting this statement are: 


o Drawdown of groundwater levels in the Sentinel Wells correlates closely 


with pumping cycles in the Ord Grove and Paralta production wells and 


injection at the ASR wells, despite being relatively distant from these 


wells.  Responses to pumping at long distances is indicative of confined 


conditions. 


o The prominent tidal fluctuations observed in Sentinel Well groundwater 


levels is a common occurrence in confined aquifers even if they are not 


directly connected to the ocean. 


• There is still a flow divide between the Basin and the Salinas Valley, with the 


flow divide occurring below sea level.  The deep aquifer groundwater contours in 


the Northern Coastal Subarea reveal a relatively flat groundwater surface 


extending northwards along the coast, at an elevation of about 20 feet below sea 


level.     


• The persistence of groundwater levels below most coastal protective groundwater 


elevations implies that seawater will likely eventually intrude into the Basin.  


Although intrusion may take many years or decades to occur, groundwater levels 


need to rise above protective elevations to ensure protection of the aquifers. 


• Groundwater levels have continued to decline in all parts of the Basin, except in 


the Southern Coastal Subarea and in shallow wells near the coast in the Northern 


Coastal Subarea.  In those locations, groundwater levels remain stable.   


• Modeling to re-evaluate the Laguna Seca Subarea Natural Safe Yield and to 


examine groundwater elevations under anticipated future pumping conditions 


indicates that groundwater levels will continue to decline even when all pumping 


in the subarea is stopped (HydroMetrics WRI, 2013). The eastern portion of the 


Laguna Seca subarea suffers the greatest and most persistent declines.  These 
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declining groundwater elevations appear to result from the presence of nearby 


pumping wells east of the subarea. 


• The rate of decline in some deep wells in the Northern Coastal Subarea has 


slowed substantially since 2004, such as at PCA West Deep and MSC Deep. 


These declines could be a response to pumping reductions implemented since 


2004. Deep groundwater levels also rise in response to ASR injection. Thus, it 


appears that expanded implementation of those management actions could 


eliminate further declines. 


3.5    Groundwater Storage 


This updated BMAP uses the same storage concepts and conceptual framework for 


implementing the provisions of the Decision that were used in the first BMAP 


(HydroMetrics LLC, 2009a).  The concepts were applied to obtain quantitative estimates 


of groundwater storage under current and historical conditions.  Estimates of storage 


changes between 2013 and 2017 were used to refine the groundwater budget and review 


the Natural Safe Yield of the Basin. 


3.5.1   Storage Concepts 


Three key storage terms used in this section are total stored groundwater, usable stored 


groundwater, and Total Usable Storage Space.   


• Total Stored Groundwater in a basin is the total volume of groundwater below the 


water table and above the impermeable geologic materials that forms the bottom 


of the basin.   


• Usable Stored Groundwater is a portion of the total stored groundwater that 


reflects limitations imposed by well depths, well locations, seawater intrusion 


threats, aquifer layering, etc.  Some of these limitations are fixed characteristics of 


the natural system that are difficult to change.  Others are man-made 


characteristics such as well locations and land use that could be changed to 


optimize the amount of usable storage space.   


• Total Usable Storage Space refers to the usable portion of the aquifer above the 


water table that is currently unsaturated and could be used for artificial recharge 


and groundwater storage. It can be thought of as the volume of storage that is 


currently unused, and therefore available for storage of replenishment water.  It is 


defined in the Decision (Section III.A.41) as: 
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“Total Useable Storage Space means the maximum amount of space available 


in the Seaside Groundwater Basin that can prudently be used for Storage as 


shall be determined and modified by Watermaster… less Storage space which 


may be reserved by the Watermaster for its use in recharging the Basin.” 


In practice, the majority of Total Useable Storage Space is in the shallowest portion of 


the Basin. This is because the shallowest aquifer is an unconfined aquifer that has 


drainable pore space for storage.  Pumping a confined aquifer depressurizes it and 


groundwater in storage is released by changes in the pressure, not dewatering pore 


spaces. This translates to confined aquifers having less storage capacity than unconfined 


aquifers.   


Additionally, the majority of the Usable Stored Groundwater is in the shallowest portions 


of most basins.  Groundwater deep within a basin cannot be completely withdrawn 


without risking seawater intrusion, lowering groundwater levels at nearby wells, inducing 


subsidence, or causing other undesirable results.   


The simplest approach is to consider all groundwater and all storage space below sea 


level as unusable regardless of distance from the coast.  A more realistic approach 


considers the difference in density between seawater and freshwater. Because protective 


elevations along the Basin’s coastline have been calculated that reflect these density 


differences, it is assumed Usable Stored Groundwater is all groundwater occurring above 


protective elevations at the coast and continuing inland as a groundwater surface that 


results from protective elevations being met at the coast.  A description of the protective 


elevation surface is provided after Figure 17. 


The ability to use storage space is further limited by the locations of wells.  The 


distribution of wells in the Basin is very uneven, with the majority of groundwater 


production taking place in one subarea (Northern Coastal Subarea).  Moving production 


wells inland could even out and redistribute the coastal cone of depression, resulting in 


less associated risk of seawater intrusion and allow more efficient access to usable stored 


groundwater in the Northern Inland Subarea.   


3.5.2   Quantitative Estimates of Groundwater Storage  


Total Stored Groundwater 


The total stored groundwater in the Basin has been estimated in several previous 


technical studies and by MPWMD as part of their basin monitoring program.  These 


estimates relied on various assumptions and covered different areas, so the values are not 
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strictly comparable to each other.  However, the method employed by all storage 


estimates is similar: storage is calculated as the product of a geographic area, a vertical 


distance between two groundwater level surfaces, and a storage coefficient. 


Previous estimates of total stored groundwater were summarized in the 2009 BMAP 


(HydroMetrics LLC, 2009a).  Those estimates that included the whole Basin resulted in a 


range of groundwater in storage of between 439,000 and 730,200 acre-feet.  The greatest 


source of discrepancy among previous estimates stems from the use of different 


geographic areas for the analysis. 


Neither the BMAP nor the SGMA requirement for annual reporting of change in storage 


for adjudicated basins require an estimate of total stored groundwater. Thus, the estimate 


is not updated from that included in the 2009 BMAP.  


 Usable Stored Groundwater 


Current estimates of usable stored groundwater were developed for this report using an 


approach similar to those used in previous investigations.  As mentioned previously, 


storage is calculated as the product of a geographic area, a vertical distance between two 


groundwater surfaces, and a storage coefficient.  Two types of storage coefficients were 


used: specific yields and storativities.  Specific yield, or drainable porosity, is the volume 


of water an unconfined aquifer will yield when water is allowed to drain out of it under 


the forces of gravity.  Storativity is a measure of the volume of water a confined aquifer 


releases per unit surface area of the aquifer per unit change in head.  Both specific yields 


and storativities are measured as percentages of the total aquifer volume.  Storativities are 


smaller than specific yields, usually by a few orders of magnitude.  


A specific yield of 0.12 from model layer 2 representing the shallow aquifer and a variable 


specific storage ranging from less than 0.0001 to 0.0039 per unit decline in head (1/feet) 


for model layer 5 representing the deep aquifer (Figure 17) are used in the storage 


calculations.  In this context specific storage means the volume of water that an aquifer 


releases from storage, per volume of aquifer, per unit decline in hydraulic head.  The 


specific storage is multiplied by layer thickness to derive storativity.  These specific 


storage values were obtained by calibrating the Seaside Basin groundwater model to 


long-term groundwater level changes (HydroMetrics LLC, 2009b).   


Specific storage values were used to calculate useable stored groundwater for the 


confined deep aquifer; and a specific yield is used to calculate useable stored 


groundwater for the shallow unconfined aquifer. The storage coefficients are the same 


coefficients used to estimate annual changes in groundwater in storage for annual 
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reporting to the California Department of Water Resources (DWR) since Water Year 


2015, under the Sustainable Groundwater Management Act (SGMA).   


Figure 17. Model Calibrated Storage Coefficient for Model Layer 5 (Deep Aquifer) 


Several elevation surfaces were used to calculate the different components of storage: 


• Protective groundwater elevations.  The 2009 BMAP used the Ghyben-Herzberg 


surface as the protective elevations (HydroMetrics LLC, 2009a). Since that report, 


groundwater elevations at several coastal monitoring wells have been developed 


with the aid of the groundwater model. The protective groundwater elevations at 


these wells range from 2 to 11 feet above mean sea level for the shallow aquifer 


and from 4 to 17 feet above mean sea level for the deep aquifer. Because 


protective groundwater elevations are available at the coast, improved protective 


level surfaces were developed for this report (Figure 18 and Figure 19). Surfaces 


for both shallow and deep aquifers were generated using the groundwater model 


Specific Storage, 1/feet 
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that was updated in early 2018 to determine what the groundwater elevations 


would look like if groundwater pumping was reduced to the point that protective 


groundwater elevations were met. CAWC’s Ord Grove 2 and Paralta production 


wells, which are screened mostly in the deep aquifer, were used to reduce 


pumping. Their adjusted annual pumping was reduced by 50% and 83% of 


projected pumping, respectively, which resulted in an average annual reduction of 


1,800 acre-feet per year. The predictive runs also used projected injections and 


extractions simulated for the Pure Water Monterey project (described in Section 


4.2.1) EIR.  This surface would look very different if the Pure Water Monterey 


Project changed how it would be operated or if other projects were included. Note 


that this revised contour surface is less of a hypothetical surface than the Ghyben-


Herzberg surface because it represents a surface that can actually be achieved and 


results from predicted pumping and injection, whereas the previous protective 


level surface did not. If new production wells are constructed and pumped, they 


may impact coastal groundwater elevations and require redistribution or reduction 


in pumping so that protective groundwater elevations can be met.  The purpose of 


the contours is to produce a groundwater surface that could be used to estimate 


useable stored groundwater. 


• Pre-development groundwater elevations.  This groundwater surface is intended 


to represent the highest groundwater levels that would occur under conditions of 


natural recharge and no groundwater pumping.  This surface was estimated by 


constructing a simple groundwater model (HydroMetrics LLC, 2009a).  Contours 


of the resulting simulated groundwater surface are shown on Figure 20. It is 


assumed that both shallow and deep aquifers have the same elevations. 


• Fall 2017 groundwater elevations.  These are contours of the Fall 2017 


groundwater elevations described in Section 3.3.1, and depicted in Figure 3 and 


Figure 4. These groundwater elevations approximate current conditions. 


A graphical representation of the relationship between the various surfaces is shown on 


Figure 21. For illustration purposes, Figure 21 shows the current groundwater level above 


the protective groundwater level in all areas except near the pumping well.  This is not 


actually the case in some areas of the Basin.   


Useable Stored Groundwater is calculated for both pre-development and current 


conditions by subtracting each of those two surfaces from the protective elevations 


surface, and multiplying the resulting gross volumes by the relevant storage coefficients.  


Table 6 lists the amount of Usable Stored Groundwater under pre-development and Fall 


2017 conditions, subtotaled by aquifer and grouped subareas.   
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Figure 18. Shallow Protective Groundwater Elevations 
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Figure 19. Deep Protective Groundwater Elevations 
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Figure 20. Pre-Development Groundwater Elevations 
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Figure 21. Definition of Total Usable Storage Space  







 2018 Basin Management Action Plan 
 


`  PAGE 50 


Table 6. Useable Stored Groundwater under Pre-Development and Fall 2017 Conditions 


 


 


Groundwater 


Surface 


Coastal and Northern Inland Subareas Laguna Seca Subarea Total 


Storage 


above 


Protective 


Level 


Deficit below 


Protective 


Level 


Net Useable 


Stored 


Groundwater 


Storage 


above 


Protective 


Level 


Deficit below 


Protective 


Level 


Net Useable 


Stored 


Groundwater 


Storage 


above 


Protective 


Level 


Deficit 


below 


Protective 


Level 


Net Useable 


Stored 


Groundwater 


(acre-feet)  


Shallow Aquifer             


Pre-development  80,694 3 80,691 34,635 0 34,635 115,329 3 115,326 


Fall 2017 5,198 5,042 156 6,107 3,521 2,586 11,305 8,563 2,742 


Deep Aquifer          


Pre-development  119 0 119 33 0 33 152 0 152 


Fall 2017 4 23 -19 5 1 4 9 24 -15 


Total          


Pre-development  80,813 3 80,810 34,668 0 34,668 115,481 3 115,478 


Fall 2017 5,202 5,065 137 6,112 3,522 2,590 11,314 8,587 2,727 
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The significant conclusions drawn from these data are: 


• The shallow aquifer has greater storage potential because the specific yield value for 


an unconfined aquifer is many times larger than the confined storativity estimated 


for the deep aquifer.  


• The amount of Usable Stored Groundwater in Fall 2017 is much less than the Fall 


2007 volumes estimated in the 2009 BMAP. There are two reasons for this: 


1. Protective groundwater elevations for the entire Basin developed for this report 


are higher than those that were used in the 2009 BMAP. The amounts of Usable 


Stored Groundwater estimated in this report are more realistic because they are 


based on simulated groundwater levels that take into account Carmel River 


water ASR and the Pure Water Monterey replenishment project, which helps 


increase groundwater levels through replenishment of the Basin with 700 acre-


feet per year to compensate for its over-pumping of the Basin since the 


Decision. 


2. Groundwater elevations in most parts of the Basin are lower than they were in 


2009. 


• The current deficit (2017 groundwater elevations below protective elevations) in the 


coastal and northern inland subareas is greater than the amount of stored 


groundwater above protective elevations in those subareas. Therefore, the net usable 


stored groundwater for these subareas is negative. 


• The Laguna Seca Subarea currently has a storage deficit in some areas, but overall 


there is more groundwater in storage above protective groundwater elevations than 


below. 


• The large deficit below protective groundwater elevations in the coastal and northern 


inland subareas results in an overall Basin net deficit of usable stored groundwater 


under current conditions.
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Total Usable Storage Space 


Similar to usable stored groundwater calculated above, the Total Usable Storage Space is 


calculated as the product of a geographic area, a vertical distance between two 


groundwater level surfaces, and a storage coefficient.  The lower surface for calculating 


the Total Usable Storage Space is the 2017 groundwater level above protective 


elevations.  The upper surface for calculating the Total Usable Storage Space is the 


estimated pre-development surface. Figure 21 shows the Total Usable Storage Space in 


blue diagonal lines. 


Based on the concepts presented above and illustrated in Figure 21, both groundwater 


storage space above and below protective groundwater elevations were estimated from 


the data in Table 6.  The resultant volumes are presented in Table 7. Storage volumes are 


those above protective elevations and deficit volumes below protective elevations are in 


red. 


Table 7. Total Usable Storage Space Estimates Using Protective Groundwater Elevations 


 Pre-


development 


Conditions [1] 


Fall 2017 


Conditions [2] 


Total Useable Storage 


Space 


[1] – [2] 


Acre-feet 


Coastal and Northern 


Inland Subareas 
Storage 80,810 5,200 75,610 


Deficit 0 5,060 --5,060 


Laguna Seca Subarea Storage 34,670 6,110 28,560 


Deficit 0 3,520 -3,520 


Total Basin Storage 115,480 11,310 104,170 


Deficit 0 8,580 -8,580 


Values obtained from Table 6 are rounded to the nearest 10 


 


In the 2009 BMAP, Total Usable Storage Space was estimated by combining the storage 


and deficit numbers. However, in re-evaluating this approach, deficit storage space below 


protective groundwater elevations should not be allocated.  Only the storage space 


between pre-development levels and 2017 groundwater levels above protective 


groundwater elevations should be allocated. Applying this approach results in a Total 


Usable Storage Space for the Coastal and Northern Inland Subareas of 75,610 acre-feet, 


Laguna Seca Subarea has 28,560 acre-feet, with a Basin total of 104,170 acre-feet.  


The Basin’s current Total Usable Storage Space is greater than the estimate of 52,030 


acre-feet provided in the 2009 BMAP (HydroMetrics WRI, 2009a). This is partly because 


there was an error in the 2009 estimate as the deficit volume was subtracted, thereby 
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resulting in a lower combined volume than it should have been; and partly because a 


different protective elevation contour map was used in this updated estimation. 


For the purpose of allocating Total Usable Storage Space, the Watermaster has combined 


the Total Usable Storage Space of the Northern Inland Subarea with the Total Usable 


Storage Space of the Coastal Subareas, and allocated all of this space to the Coastal 


Subarea producers.  This approach mirrors the way Natural Safe Yield is allocated in the 


Decision, which implicitly combines the Natural Safe Yield of the Northern Inland 


Subarea with the Natural Safe Yield estimate of the Northern and Southern Coastal 


Subareas. 


Each producer’s storage allocation is based on the amount of Total Usable Storage Space 


available in the subarea of the Basin in which the producer’s well is located.  An initial 


estimate of storage allocations is provided in Table 8.  The first two columns on Table 8 


allocate groundwater production and Total Usable Storage Space in accordance with 


Sections III.B.2 and III.B.3 of the Decision.  This means that the producers listed in Table 


2 of the Decision that have elected to participate in an Alternative Production Allocation 


do not have storage rights in the Basin as per the Decision (Section III.B.3.b).  Those 


producers are removed from the current allocation of storage space, and the remaining 


producers’ allocation percentages are increased from the Standard Production Allocations 


(Table 1 of the Decision) on a pro-rata basis to equal 100%.  The last two columns in 


Table 8 allocate groundwater production and total usable storage space under the 


assumption that Alternative Producers exercise their option, subject to the provisions of 


the Decision, to convert to Standard Producers and thereby acquire storage rights.  


Total Usable Storage Space is a dynamic volume that changes with changing 


groundwater levels in the Basin.  The Watermaster is required under the Decision to 


recalculate Total Usable Storage Space and adjust the allocation as needed.  In particular, 


the estimates should be revised as improved tools for estimating storage space become 


available, such as the recently updated Seaside Basin groundwater model that is now used 


for simulating groundwater conditions in the Basin. 
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Table 8. Allocation of Usable Storage Space 


Producer 


Current Allocation 


(Using Table 1 of the Decision and the 


Total Usable Storage Volumes developed 


in this report) 


Allocation if all Alternative Production 


Allocations are Converted to Standard 


Production Allocations 


(Using Table 1 of the Decision and the 


updated Total Usable Storage Volumes 


developed in this report) 


Allocation 


Percentage 


Useable Storage 


Allocation 


(acre-feet) 


Allocation 


Percentage 


Useable Storage 


Allocation 


(acre-feet) 


Coastal and Northern Inland Subareas 


California American Water 90.60% 68,503 77.55% 58,636 


City of Seaside (Municipal) 7.43% 5,618 6.36% 4,809 


City of Seaside (Golf Courses)* 0% 0 10.47% 7,916 


City of Sand City* 0% 0 0.17% 129 


Granite Rock Company 0.70% 529 0.60% 454 


SNG* 0% 0 2.89% 2,185 


DBO Development No. 27 1.27% 960 1.09% 824 


Calabrese* 0% 0 0.27% 204 


Mission Memorial Park* 0% 0 0.60% 454 


TOTAL 100% 75,610 100% 75,610 


Laguna Seca Subarea 


California American Water 100.00% 28,560 45.13% 12,889 


Nicklaus Golf Course* 0% 0 22.65% 6,469 


Bishop* 0% 0 28.88% 8,248 


York School* 0% 0 2.89% 825 


Laguna Seca County Park* 0% 0 0.45% 129 


TOTAL 100% 28,560 100% 28,560 


 


* Designates producer that is currently an Alternative Producer and therefore has no current storage allocation. 
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3.5.3   Recent Changes in Groundwater in Storage 


The change in total stored groundwater from Fall 2013 to Fall 2017 was estimated in 


order to compare it with the groundwater budget presented in the next subsection.  


Storage change was estimated by subtracting the hand-contoured Fall (4th quarter) 


groundwater level contours developed for the annual SIARs, from the preceding water 


year’s contours for both the shallow and deep aquifers; and multiplying the resulting 


volumes by their respective storage coefficients.  Table 9 summarizes the annual changes 


in total stored groundwater. Estimates since Water Year 2015 have been reported to the 


DWR, per SGMA requirements. 


Table 9. Changes in Total Stored Groundwater Estimates from Groundwater Elevations 


Water Year 


Coastal Subareas & 


Northern Inland 


Subarea 


Laguna Seca 


Subarea Basin Total 


acre-feet per year 


2012-2013 -1,030 -1,430 -2,460 


2013-2014 320 220 540 


2014-2015 -650 -930 -1,580 


2015-2016 -560 50 -510 


2016-2017 90 200 290 


Average -370 -380 -750 


Values are rounded to the nearest 10 


 


Average change in storage in the Laguna Seca subarea is similar to the average change in 


storage in the much larger Northern subarea over the past five years, despite the subareas’ 


size differences. Declining groundwater elevations in the Laguna Seca Subarea 


corroborate this finding. 


3.5.4   Storage Efficiency 


Storage efficiency refers to the percentage of usable stored groundwater in the Basin that 


can be recovered at a later date, often a number of years after the water was stored.  The 


Decision notes that storage may result from recharge of non-native water, a producer’s 


carryover (i.e., allocated production that is not extracted during a particular water year), 


and in-lieu storage from non-native water purchased by the Watermaster and used to 


reduce over-production.  Inefficiency arises when stored groundwater flows out of the 


Basin to adjacent basins, creeks or the ocean, or when groundwater is consumed by 


vegetation.     
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Presently, the outflows that reduce storage efficiency are along the ocean boundary and 


from the Northern Coastal and Inland Subareas to the Ord subarea of the Monterey 


Subbasin of the Salina Valley Basin.   Based on the current hydrogeologic understanding, 


flows out to the ocean are relatively small.  Outflow from the Southern Coastal Subarea is 


through alluvial deposits that are relatively thin at the coastline.  Outflow from the 


Northern Coastal Subarea is only from a narrow coastal strip of the shallow aquifer. 


Modeling work associated with this BMAP indicates that in years when Carmel River 


water ASR takes place, there is outflow from the two northern subareas to the Ord 


subarea. 


The storage efficiency of Usable Stored Groundwater in the Basin depends on location, 


method of storage, groundwater levels and flow direction, nearby pumping, and the 


amount of time before extraction of the stored water.  For example, the updated Seaside 


Basin groundwater model has been used to understand storage efficiencies for the Pure 


Water Monterey groundwater replenishment project based on storage location and 


recharge mechanism (Denise Duffy & Associates, Inc., 2016).  However, if hydraulic 


conditions such as pumping rates and locations change, stored water may flow towards 


the Salinas Valley Basin thereby reducing storage efficiency.  Another example of 


storage efficiency change is when recharge is carried out by surface percolation.  Some of 


the recharged water may remain unavailable to wells for several years as it slowly passes 


through the unsaturated zone, and some may leave the Basin as outflow through the 


shallow Aromas Sands.   


The Decision states that due to the hydrogeologic characteristics of the Basin, naturally 


occurring losses of stored water may require the Watermaster to discount the percentage 


of stored water that may be extracted. The Watermaster is tasked to study the efficiencies 


of storage in the Seaside Basin and set a uniform percentage for withdrawals of stored 


water. For each project that stores water in the Basin, it is recommended that the 


Watermaster evaluate the project specific storage efficiencies and include these in the 


producer’s Storage and Recovery Agreement. 


3.6    Groundwater Budget 


A groundwater budget is an accounting of all the inflows and outflows to a groundwater 


basin.  The 2009 BMAP included a water budget for Water Years 2003-2007. For this 


updated BMAP, the updated Seaside Basin groundwater model was used to estimate the 


long-term water budget components for Water Years 1988 through 2017.  These long-


term water budget components are shown in Table 10. For Water Years 1988 - 2017, 


average rainfall at the Monterey Cooperative climate station was 19.69 inches per year, 
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which is almost the same as the long-term annual average of 19.73 inches that has been 


calculated for Water Year 1907 through 2017. This indicates that the modeled water 


budget is representative of long-term average hydrologic conditions. The model update 


report (HydroMetrics WRI, 2018) and the original 2009 model document (HydroMetrics 


WRI, 2009b) provide detail on the sources of model input data. 


Table 10. Modeled Water Budget, Average over Water Years 1988 - 2017 


Recharge Source 


Northern 


Coastal 


Subarea 


Northern 


Inland 


Subarea 


Southern 


Coastal 


Subarea 


Laguna 


Seca 


Subarea Total 


Acre-feet per Year 


Basin Inflows      


Percolation from streams 0 0 0 0 0 


Deep Percolation      


Rainfall 510 1,670 130 900 3,210 


Irrigation & System Losses 150 20 100 10 280 


Injection wells 260 0 0 0 260 


Groundwater inflow      


    From adjacent subareas 2,900 1,520 520 360 5,300 


    From adjacent basins 130 400 50 770 1,350 


    From offshore area 490 0 10 0 500 


Total inflows 4,440 3,610 810 2,040 10,900 


       


Basin Outflows      


Wells 3,660 70 170 680 4,580 


Groundwater outflow      


    To adjacent subareas of the Basin 290 2,710 550 1,750 5,300 


    To adjacent basins 280 1,310 70 490 2,150 


    To offshore area 260 0 60 0 320 


Total outflows 4,490 4,090 850 2,920 12,350 


       


Storage Change      


Based on Inflows-Outflows -50 -480 -40 -880 -1,450 


Note: values are rounded to nearest 10. 
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3.6.1   Groundwater Inflows 


Average groundwater recharge from precipitation is 3,210 acre-feet per year. Secondary 


recharge sources include irrigation return flows, losses from water pipes and sewer pipes. 


Estimated groundwater recharge from these secondary sources averages 280 acre-feet per 


year. The Seaside Basin model report (HydroMetrics WRI, 2009) provides details on how 


these groundwater inflows are determined. Inflow assumptions are briefly bulleted 


below: 


• Irrigation return flows are estimated as a percentage of delivered water based 


on the distribution of land use type; and 


• Losses from water pipes and sewer pipes are estimated at 8.5% of delivered 


water. 


Injection of Carmel River water by MPWMD is an additional source of inflow to the 


Basin. Average groundwater injection between Water Year 1988 and 2017 was 260 acre-


feet per year.   


There are substantial groundwater flows between subareas of the Basin (Table 11). The 


largest net inflows between Basin subareas are from the Northern Inland Subarea to the 


Northern Coastal Subarea (2,130 acre-feet per year) and from the Laguna Seca Subarea 


into the Northern Inland Subarea (940 acre-feet per year). Net Basin inflows from 


neighboring groundwater basins only occur at the eastern boundary of the Laguna Seca 


Subarea where it is adjacent to the Corral de Tierra Subarea of the Monterey Basin. At 


this location flows are both into and out of the Laguna Seca Subarea, however, net 


inflows across the Basin’s eastern boundary are 280 acre-feet per year.  


There is both an average inflow of 500 acre-feet per year and an average outflow of 320 


acre-feet per year from the ocean. The net flow from or to the ocean depends on 


hydrologic conditions; however over the 30 years of the water budget, there was an 


average net flow from the ocean into the Basin of 180 acre-feet per year (Table 10). 


Onshore flow within the deep aquifer does not necessarily represent seawater intrusion. 


This is because fresh water may be stored offshore in the deep aquifer, and onshore flow 


is pulling this stored fresh water into the Basin.  If the deep aquifer is truly not connected 


to the ocean, this fresh water will not be replaced by saline water, although unsustainably 


extracting this groundwater may induce vertical leakage from overlying sediments that 


are in contact with the ocean. If there is some connection to the ocean, the fresh water 


stored offshore will be replaced offshore by saline water, and continued onshore flows 


will eventually lead to saltwater intrusion.  The Northern Coastal Subarea has net onshore 
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flow and the Southern Coastal Subarea has net offshore flow (Table 11). This is a result 


of groundwater elevations which are well below sea level in the Northern Coastal 


Subarea and above sea level in the Southern Coastal Subarea. 


Table 11. Modeled Net Flows between Subareas, Adjacent Basins and the Ocean, Average over 


Water Years 1988 - 2017 


Net Flows From 


Net Flows To 


Northern 


Coastal 


Subarea 


Northern 


Inland 


Subarea 


Southern 


Coastal 


Subarea 


Laguna 


Seca 


Subarea 


Adjacent 


Basins Ocean 


acre-feet per year 


Northern Coastal Subarea  -2,130 -480 0 150 -230 


Northern Inland Subarea 2,130  0 -940 910 0 


Southern Coastal Subarea 480 0  -450 20 50 


Laguna Seca Subarea 0 940 450  -280 0 


Adjacent Basins -150 -910 -20 280  0 


Ocean 230 0 -50 0 0  


Notes: values are rounded to nearest 10; a negative number reflects net outflow and a positive 


number reflects net inflow. 


3.6.2   Groundwater Outflows 


Groundwater pumping constitutes the largest outflow of groundwater from the Basin; on 


average 5,480 acre-feet per year were pumped from the Basin between Water Year 1988 


and Water Year 2017 (Table 10). Over the past five years, groundwater pumping is less 


because of Decision-mandated reductions in pumping and averaged 3,840 acre-feet per 


year. Annual pumping volumes for Water Year 2006 through 2017 are shown on Figure 


22.  This chart also compares annual pumping (blue bars) with the Decision-mandated 


Operating Yield (black line), and estimated Natural Safe Yield values included in the 


Decision (dashed black line). The green bars indicate groundwater pumping to recover 


stored Carmel River water in the Basin which is not counted against the pumping of the 


Natural Safe Yield. 


The Decision-established Operating Yield started at 5,600 acre-feet per year, with the 


Decision calling for the Operating Yield to be reduced to 5,180 acre-feet per year on 


January 1 2009, to 5,040 acre-feet per year on October 1 2009 and by 10 percent every 


October 1 triennially thereafter until the Operating Yield reaches the Decision-established 


Natural Safe Yield of 3,000 acre-feet per year (Figure 22).   
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Figure 22. Annual Reported Groundwater Production and Operating Yield for Watermaster Producers 


The Decision allowed the triennial pumping reductions to cease under certain conditions.  


Thus far, none of the four actions listed below from the Decision have occurred which 


would allow the triennial reduction in pumping to cease for the duration of the described 


action: 


• The Watermaster has secured and is adding an equivalent amount of non-native 


water to the Basin on an annual basis; or 


• The Watermaster has secured reclaimed water in an equivalent amount and has 


contracted with one or more of the Producers to utilize said water in-lieu of their 


Production Allocation, with the Producer agreeing to forego their right to claim a 


Stored Water Credit for such forbearance; or 


• Any combination of these which results in the decrease in production of Native 


Water required by the Decision; or 


• The Watermaster has determined that groundwater levels within the Santa 


Margarita (deep) and Paso Robles (shallow) aquifers are at sufficient levels to 


ensure a positive offshore gradient to prevent seawater intrusion. 
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Although there are some subsurface inflows into the Basin from adjacent basins, overall 


there is more subsurface flows out of the Basin than into the Basin. The largest 


subsurface outflow from the Basin to an adjacent basin are from the Northern Inland 


Subarea to the Ord subarea of the Monterey subbasin of the Salinas Valley Basin. This 


outflow averages 910 acre-feet per year (Table 11). On average, 150 acre-feet per year 


flows from the Northern Coastal Subarea to the Ord Subarea of the Monterey Subbasin of 


the Salinas Valley Basin. Examination of modeled groundwater flow directions, reveals 


that in months when ASR recharge occurs, there are more outflows to the Ord subarea 


from the Coastal and Northern Inland Subareas. 


3.6.3   Change in Groundwater in Storage 


From Table 10, the estimated annual groundwater inflows into the Basin between Water 


Years 1988 and 2017 averaged 5,600 acre-feet per year (10,900 acre-feet less 5,300 acre-


feet of internal flows between subareas); and total Basin outflows averaged 7,050 acre-


feet per year (12,350 acre-feet less 5,300 acre-feet of internal outflows between 


subareas).  The net change in total stored groundwater basin-wide, calculated by adding 


all inflows and outflows, is an annual average net loss of 1,450 acre-feet per year for the 


30 years between Water Years 1988 and 2017. As noted earlier, the Basin’s change in 


groundwater storage is not equal to the over-production in the Basin. 


As an independent check on the change in storage estimated from water budget inflows 


and outflows, the 2009 BMAP included estimates of storage changes calculated using 


mapped groundwater elevations and storage coefficients. As contour maps are not 


available for the entire model period, groundwater in storage changes for just the past 


five years are compared to the model estimated storage changes. For Water Years 2013 to 


2017, a loss of groundwater in storage of 750 acre-feet per year was calculated using the 


groundwater elevations and storage coefficients approach used for annual reporting to the 


California Department of Water Resources.  This value compares well with the water 


budget inflow less outflow estimate of 770 acre-feet per year lost for Water Years 2013 


through 2017.  


Table 10 shows that the subarea with the greatest loss in groundwater storage is the 


Laguna Sea Subarea. Its reduced groundwater in storage is due to groundwater pumping, 


and flows into the Corral de Tierra subarea of the Monterey subbasin of the Salinas 


Valley Basin.  
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3.7    Review of Natural Safe Yield 


The Decision established the initial Natural Safe Yield for the Basin at 3,000 acre-feet 


per year.  As shown in Table 12, the estimated Natural Safe Yield using data from Water 


Year 1988 through 2017 is 2,570 acre-feet per year for the Coastal and Northern Inland 


Subareas, and -200 acre-feet for the Laguna Seca Subarea, with an estimated 2,370 acre-


feet per year for the entire Basin. In 2013, a Natural Safe Yield study of the Laguna Seca 


Subarea (HydroMetrics WRI, 2013) using hydrologic data from before the recent 


drought, determined the Laguna Seca Subarea Natural Safe Yield to be 240 acre-feet per 


year. However, predictive simulations with pumping limited to 240 acre-feet per year still 


result in declining groundwater levels, suggesting that pumping outside of the Basin was 


causing these declines. The negative Natural Safe Yield for the Laguna Seca Subarea in 


Table 12 indicates that there is no pumping rate using existing wells that stabilize all 


groundwater elevations in the Laguna Seca subarea.  Predictive modeling done in the 


2013 study by HydroMetrics WRI indicates that continued pumping at current rates from 


the neighboring Corral de Tierra subarea of the Monterey subbasin will eventually induce 


outflow from the Laguna Seca Subarea to the Corral de Tierra subarea. 


Table 12. Estimated Water Year 1988-2017 Natural Safe Yield of the Seaside Groundwater 


Basin 


Yield Components and Adjustments1 Coastal & Inland 


Subareas 


Laguna Seca 


Subarea 


Total 


acre-feet per year 


Pumping (prescribed pumping plus 


recovery of injected water) 
3,900 680 4,580 


Storage change2 -570 -880 -1,450 


Ocean boundary inflow 500 0 320 


Injected water -260 0 -260 


Yield (assuming no outflow to the ocean) 3,570 -200 3,370 


Ocean boundary outflow needed to 


prevent seawater intrusion3 
1,000 0 1,000 


Natural Safe Yield 2,570 -200 2,370 
    


Table Notes: values are rounded to nearest 10. 
1 The values for pumping, storage change and ocean boundary flows are from the subarea 


groundwater budgets in Table 10. 
2 The estimate of storage change equals the difference between inflows and outflows. 
3 Yates et al. (2005). 


The total Basin Natural Safe Yield in Table 12 is 2,370 acre-feet per year estimated over 


30 years (Water Years 1988 – 2017). This estimate is less than the 2,850 acre-feet per 


year estimated in the 2009 BMAP, which was estimated over a six-year period between 
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Water Years 2002 and 2007. The Natural Safe Yield estimate reflects the theoretical 


maximum amount of groundwater production that would have resulted in no decreases in 


groundwater in storage and no declining groundwater levels between Water Years 1988 


to 2017. However, as noted earlier, pumping is unevenly distributed across the Basin.  


This results in areas of significant drawdown and other areas with limited or no 


drawdown.  Therefore, the amount of pumping that can be sustained without ongoing 


localized groundwater level declines is likely lower than the Natural Safe Yield estimated 


here.   


Climate change is expected to further impact groundwater recharge and thus the Natural 


Safe Yield in the future as there will be more extremes in rainfall, a shift in when the 


majority of rainfall occurs, longer drought periods, and hotter temperatures that increase 


evapotranspiration. The result of these changes is that there may be less water available 


for natural groundwater recharge than has been historically available and estimates used 


here based on historical rainfall may not be correct in the upcoming decades.  


3.8    State of the Basin and Material Injury 


Over the last five years, groundwater levels in the Basin continued the downward trends 


documented in previous studies and the 2009 BMAP, although at substantially smaller 


rates. This is reflected in the estimated average loss of Total Stored Groundwater of 770 


acre-feet per year during 2013-2017.  While no operational problems have been reported 


to the Watermaster as a result of these lowering groundwater levels, this trend is not 


sustainable. 


Lower groundwater levels do not by themselves define material injury.  Section III.A.15 


of the Decision states: 


“Material Injury means a substantial adverse physical impact to the Seaside 


Groundwater Basin or any particular Producer(s), including but not limited to: 


seawater intrusion, land subsidence, excessive pump lifts, and water quality 


degradation.  Pursuant to a request by any Producer, or on its own initiative, 


Watermaster shall determine whether a Material Injury has occurred, subject to a 


review by the Court as provided for in Section III.N.” 


No seawater intrusion has been detected in any monitoring or production wells completed 


in the shallow or deep aquifers in the Basin.  Furthermore, land subsidence has not been 


observed.  Therefore, it could be concluded that the Basin has not suffered Material 


Injury. 
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However, individual producers may suffer Material Injury based on impacts to individual 


wells.  The following conditions are examples of potential Material Injury to an 


individual well: 


• Seawater intrusion. 


• Pumping groundwater levels falling below the top of a well screen that was 


previously submerged during pumping.  Note, this should be shown to result 


from a general lowering of the piezometric head, not loss of well efficiency. 


• Pumping groundwater levels falling below the pump intake.  Note, this should 


be shown to result from a general lowering of the piezometric head, not loss 


of well efficiency.  Furthermore, it should be shown that the pump intake is at 


a reasonable depth, and lowering the pump intake is infeasible. 


There are no reports that any of the above situations have occurred in the Basin.  


Therefore, it can be concluded that Material Injury to individual wells has not occurred. 


A predictive modeling study conducted on declining groundwater levels in the Laguna 


Seca Subarea indicated that even if CAWC were to discontinue pumping in the Laguna 


Seca Subarea as they are projected to do, groundwater levels would continue to decline 


(HydroMetrics WRI, 2013).  This is apparently largely due to pumping east of the Basin.  


The study predicted that groundwater elevations could fall below the top of well screens 


in the Bishop #3 and Ryan Ranch #7 production wells.  These wells, however, are 


expected to be taken out of service by CAWC once the MPWSP is implemented. 
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4 SUPPLEMENTAL SUPPLIES 


This section updates the corresponding section in the 2009 BMAP and summarizes the 


water supply projects currently being considered to meet long-term water needs in the 


Basin. These supplemental supply projects could help achieve the goals of the Decision 


by reducing pumping in the Basin to the Natural Safe Yield and providing additional 


water that could be used to help replenish the Basin. It also provides a historical listing of 


projects that were described in the 2009 BMAP, but which have since been deemed to be 


either overly costly or infeasible, and are therefore no longer being considered. 


The supplemental supplies described below have utility beyond offsetting pumping or 


providing supplemental recharge in the Basin. Many of the supplemental supplies provide 


water to satisfy SWRCB Order No. 95-10, which requires CAWC to reduce its 


withdrawal from the Carmel Valley aquifer and diversions from the Carmel River by 


approximately 8,500 acre-feet per year (AFY) (MPWMD, 2006). Three of these 


supplemental supplies were used to calculate the Watermaster’s WY 2018 Replenishment 


Assessment Unit Cost including: 


• Monterey Peninsula Water Supply Project   


• Seaside Basin ASR Expansion, and  


• Regional Urban Water Augmentation Project. 


4.1    Regional Context 


Carmel River requirements and the Decision are driving the need to bring in 


supplemental supplies to reduce pumping to the Natural Safe Yield. The protective 


elevations are not enforceable and there is no management action specifically designed to 


increase coastal groundwater levels to above protective elevations. 


A number of supplemental supply projects are described below. They fall into four 


categories: (1) Projects or actions that are currently being actively pursued and which 


have the potential to directly benefit the Basin and, (2) Projects or actions that are 


currently in the early planning stage and which would have the potential to indirectly 


benefit the Basin, (3) Projects or actions that have already been implemented, and (4) 


Projects or actions that were considered in the past and were found to be infeasible or 


were too costly and are no longer being considered.  
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The first category of projects or actions were included in this updated BMAP to inform 


the Watermaster of the range and type of projects or actions that may provide 


supplemental water supplies. The second category of projects or actions is presented to 


identify potential additional sources of water that may be able to directly recharge the 


Basin. The third and fourth categories of projects or actions are presented to provide a 


historical record of projects or actions that have already been implemented, or which 


were previously considered and were ruled out. 


The estimated costs, volumes of water available to the Basin, implementation schedules, 


and organizational implementation descriptions for each project or action presented were 


obtained from direct contact with the project sponsors, news reports, and/or websites.  


4.2    Alternatives Currently Being Considered 


Various long-term water supply alternatives are currently being considered by several 


project proponents and/or are in the process of being constructed. Brief descriptions of 


the projects are presented below. 


4.2.1   Monterey Peninsula Water Supply Project (MPWSP) 


Cease-and-Desist Order No. 95-10 from the State Water Resources Control Board 


(SWRCB) mandates that CAWC drastically cut back pumping of the Carmel River, 


which constitutes nearly 70 percent of Monterey Peninsula’s historic water supply. The 


MPWSP is CAWC’s proposed project to develop an alternative water supply that will 


replace the Carmel River water. 


In March 2018, the California Public Utilities Commission (CPUC) issued the Final 


EIR/EIS for the MPWSP proposed by CAWC to satisfy its obligations under SWRCB 


Order No. 95-10 and its obligations under the Seaside Basin Decision. The EIR/EIS 


evaluated a number of projects, including the originally-proposed 9.6 million gallons per 


day (mgd) desalination plant and several alternative projects.  The EIR/EIS concluded 


that the environmentally superior/environmentally preferred project would be a 


combination of a 6.4 mgd desalination plant with ASR wells for storage of some of the 


desalinated water in the Basin, combined with at 3,500 AFY groundwater replenishment 


project referred to as the Pure Water Monterey [PWM] project. These project 


components are further described below. 


The MPWSP would enable CAWC to reduce its pumping from the Basin down to its 


Decision-allowed 1,474 AFY, and also to return to the Basin the volume of water that it 


has annually pumped over this amount since the date of the Decision through in-lieu 
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recharge. This would be done over a period of approximately 25 years, at a rate of 700 


AFY, until the full volume of its over-pumping has been returned to the Basin. The 


project is projected to become fully operational by the end of 2021.  


When it prepared its Replenishment Assessment Unit Cost calculations in 2017, the 


Watermaster estimated the cost of water from this project as follows: 


• Desalination Water - $6,147/AF 


• Pure Water Monterey Project Water - $1,811/AF 


• Combined Cost of Water from the Project (desalinated and reclaimed water 


combined) = $4,591/AF 


These unit costs are likely out-of-date and too low. M1W’s current website contains a 


report on its proposed PWM expansion project and that report cites a projected unit cost 


for the reclaimed water from the expanded project to be $2,472/AF. This is considerably 


higher than the $1,811/AF cited above, which was the projected cost in 2017 when the 


Watermaster last prepared its Unit Cost calculations. 


Desalination Plant 


The 6.4 mgd desalination plant and its associated facilities would consist of the 


following:  


1. A source water intake system consisting of seven subsurface slant wells (up 


to five active and two on standby) extending into submerged lands of the 


Monterey Bay National Marine Sanctuary (MBNMS) offshore of the 


180/400 ft Aquifer Subbasin of the Salinas Valley Groundwater Basin, and a 


Source Water Pipeline.  


2. A 6.4 mgd desalination plant and related facilities, including pretreatment, 


reverse osmosis (RO), and post-treatment systems; backwash supply and 


filtered water equalization tanks; treated water storage tanks; chemical feed 


and storage facilities; brine storage and conveyance facilities; and other 


associated non-process facilities. 


3. Desalinated water conveyance facilities including pipelines and a stand-


alone pump station. The Castroville Pipeline would convey desalinated 


Salinas Valley return flows from the MPWSP Desalination Plant to the 


Castroville Seawater Intrusion Project distribution system and the 
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Castroville Community Services District’s Well #3.  If the Castroville 


Pipeline is not built, CAWC would pump the Salinas Valley return water 


from the MPWSP Desalination Plant through a pipeline to the existing 


Castroville Seawater Intrusion Project pond at the southern end of M1W’s 


Regional Wastewater Treatment Plant. From the Castroville Seawater 


Intrusion Project pond, water would be delivered to agricultural users in the 


Salinas Valley through existing infrastructure. Additionally, this component 


of the project would include improvements to the interconnections between 


CAWC’s main system and its Ryan Ranch and Bishop systems. 


4. An expanded ASR system, including two additional injection/extraction 


wells and associated ASR facilities to store desalinated water when needed. 


No groundwater modeling using the updated 2018 Seaside Basin groundwater 


model has been conducted on this portion of the MPWSP. 


Pure Water Monterey Project 


The PWM project is jointly sponsored by M1W and MPWMD. The City of 


Salinas, MCWD, and MCWRA are also participating. This project would provide 


up to 3,500 AFY of high quality purified water to recharge the Basin through a 


series of vadose zone wells and groundwater injection wells. As a result of this 


recharge, CAWC would be able to extract and distribute up to 3,500 AFY of 


additional water from the Basin and still be in compliance with its water rights as 


established by the Decision. M1W will sell purified water from the project to the 


MPWMD, which in turn will sell it to CAWC for extraction and distribution to 


customers in its Monterey District service area.  


Portions of the PWM project are currently under construction, including the 


Advanced Water Purification Facility (AWPF), the transmission pipeline, and 


some of the injection wells. 


Original Pure Water Monterey Project: 


The PWM project and its associated facilities, as originally proposed in 


2015, would consist of the following: 


• A 4.0 mgd capacity AWPF for treatment and production of purified 


recycled water. This water would be conveyed to the Basin via a 
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transmission pipeline for injection into the Basin using a series of 


shallow and deep injection wells.  


• Once injected, the purified recycled water would augment existing 


groundwater supplies and provide 3,500 AFY of water for extraction 


via existing CAWC wells. The extracted water would be delivered to 


CAWC customers to offset use of water from the Carmel River 


system.  


• The project would also provide additional recycled water for crop 


irrigation via the existing Castroville Seawater Intrusion Project. 


Expanded Pure Water Monterey Project: 


In October 2017, M1W approved modifications to the PWM project to 


increase the operational capacity of the approved AWPF from 4.0 mgd to 


5.0 mgd. This expanded capacity would be achieved by using 


redundancies in the AWPF design. The purpose of the expansion would be 


to enable delivery of 600 AFY of purified recycled water to MCWD for 


urban landscape irrigation by MCWD customers. This additional recycled 


water delivery is a component of the Regional Urban Water Augmentation 


Project (RUWAP) which is described below. The source water for the 


expansion of the PWM project would be entirely from MCWD’s rights to 


the return of its municipal wastewater. 


The currently proposed schedule for the expansion calls for it to become 


operational in the first Quarter of 2021, if approvals and permits are 


received expeditiously. 


The Seaside Basin model was used to estimate impacts from the PWM 


project (HydroMetrics WRI, 2017).  Model results show that the PWM 


project increases groundwater elevations in the Basin. Simulated 


groundwater elevations under Project conditions are higher than those 


under No-Project conditions at several observation points, including in the 


pumping depression in the Northern Coastal Subarea where Project 


conditions indicate that long-term groundwater levels may increase above 


sea level.  Long-term coastal groundwater elevations under Project 


conditions are also higher than those under No-Project conditions resulting 


in protective groundwater elevations being met or being close to being met 


in some of the protective elevation monitoring wells, but not in all.  These 
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coastal groundwater level increases indicate the Project is likely to help 


avoid the potential for seawater intrusion.  


4.2.2   Regional Urban Water Augmentation Project (RUWAP) 


The RUWAP includes a recycled water distribution system that will provide recycled 


water from the existing M1W Reclamation Plant to urban users within the Cities of 


Marina, Seaside, Monterey, Del Rey Oaks, and the County of Monterey. Additional 


recycled water could be provided to the Monterey Peninsula under a joint cooperative 


effort with MCWD, M1W, and CAWC.  


A project-level EIR was certified for the RUWAP in 2015 to provide up to 1,727 AFY of 


recycled water to the identified urban areas: 1,427 AFY within the former Fort Ord and 


300 AFY to the Monterey Peninsula. Of the 1,427 AFY available to the former Fort Ord, 


approximately 450 AF would be available to two City of Seaside golf courses and 


approximately 250 AF would be available to a proposed golf course in Del Rey Oaks. 


Therefore, the amount of water benefiting the Basin could be on the order of 700 AFY. 


When combined with other projects, the RUWAP would both help provide water to offset 


over pumping of the Basin and to help satisfy Order No. 95-10.  


MCWD received a Proposition 1 low-interest loan and grant for the RUWAP. The 


RUWAP will serve both MCWD’s Water Augmentation Program and the PWM project, 


as the MCWD and M1W combine their projects for the construction of one transmission 


pipeline that will serve both of these projects. 


MCWD has completed the engineering and design for the RUWAP and has started 


construction on several sections of the transmission pipeline. Along with building the 


pipeline, MCWD has approved plans to construct a storage reservoir and distribution 


pipes to deliver advanced treated water to existing and planned urban irrigation facilities.  


Phase 1 of the RUWAP was under construction in 2018. Phase 2 will include an 


additional 827 AFY of recycled water for a total of 1,427 AFY. Phase 2 is planned for a 


future date after construction of recycled water lateral pipelines to the other irrigation 


sites that would use this additional recycled water has been completed. 


4.2.3   Monterey Bay Regional Water Project (MBRWP or Deepwater Desal Project)  


The Monterey Bay Regional Water Project (MBRWP or DeepWater Desal), is being 


proposed by DeepWater Desal, LLC (DWD). The MBRWP is to be evaluated in a 







2018 Basin Management Action Plan 


  PAGE 71 


separate EIR/EIS to be prepared by the California State Lands Commission as the CEQA 


Lead Agency, and by MBNMS as the NEPA Lead Agency.  


In June 2015, the California State Lands Commission and MBNMS issued a joint Notice 


of Preparation/Notice of Intent to prepare a Draft EIR/EIS for the MBRWP. The project 


would be developed to meet a regional need for water, and MPWMD would be one of 


several customers, or off-takers, of the supply. CAWC would purchase water from 


MPWMD to serve the needs of their customers in CAWC’s Monterey District.  


The MBRWP would be located adjacent to the existing Moss Landing Power Plant, and 


would consist of a seawater reverse osmosis (SWRO) desalination facility, a co-located 


data center, power substation, intake and outfall facilities, and a hydroacoustic 


monitoring system.  


In the context of desalination projects, a subsurface intake is any type of intake that lies 


below the sea floor such as slant wells, beach wells or infiltration galleries. With a 


subsurface intake, surface water is pulled through the sand, trapping impurities and other 


material, with the sand basically acting as a filter. A surface water intake is one that 


directly intakes water from the sea without that water first passing through the sand. 


This project is proposing to use a deep screened surface water intake. Project proponents 


have said that while the Ocean Plan states a preference for subsurface intakes of 


seawater, their studies of the hydrogeology of local sites have found no sites able to 


provide the total source water needed using the subsurface intake method. They have also 


commented that the sites they found that will allow some withdrawal of seawater using 


the subsurface intake method will also pull groundwater from the critically overdrafted 


Salinas Valley groundwater basin. They have voiced the opinion that this is in conflict 


with the Sustainable Groundwater Management Act. DWD submitted their subsurface 


intake study with their request for a Section 13142.5(b) Determination to the Central 


Coast RWQCB in June 2018. 


The project would be capable of producing up to 25,000 AF of high quality potable water 


annually, and is intended to make a new supply of potable water available north to Santa 


Cruz, east to Salinas, and south to the Monterey Peninsula. The MPWMD has helped 


fund some of the work on the MBWRP and holds an option to assume control of the 


desalination operation.  


Construction of the project is planned to begin after receipt of a California coastal permit 


and is expected to take approximately 18 months. The project’s proponents said they 
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hope to apply for a coastal permit in mid to late 2019, but as of the date of preparation of 


this updated BMAP their application had not been submitted.  


The project’s proponents have stated that the cost of water produced by the project is 


expected to be between $1,700 and $2,200 per acre foot at the project’s fence line in 


Moss Landing. The full cost per acre foot to buyers of the water will include the cost of 


distributing the water from the desalination plant site to the buyer’s location. Final costs 


had been expected to be determined in 2017, but those figures are still being developed. 


In 2017, DWD estimated the cost of water to be in the range of $2,000 - $2,500/AF. They 


are using $1,700 – $2,200 for the final price range, assuming some income from the data 


center for the use of the cooling water. DWD stated that the specific cost that will be used 


in offtake agreements expected to be negotiated in 2019 will fall within this range but be 


dialed in according to the construction and O&M contract costs at the time of signing. 


4.2.4   People’s Moss Landing Water Desalination Project (People’s Project) 


The People’s Moss Landing Water Desalination Project (People’s Project) is being 


proposed by Moss Landing Green Commercial Park, LLC.  


The People’s Project is to be evaluated in a separate EIR that is being prepared for the 


Moss Landing Harbor District as the CEQA Lead Agency. The Moss Landing Harbor 


District issued a Notice of Preparation for the People’s Project in June 2015. The project 


proponent submitted permit application materials to MBNMS in October 2015 and that 


application was deemed incomplete. As of the date of preparation of this updated BMAP, 


a revised application had not been submitted. It is possible that a joint EIR/EIS will be 


prepared for the project, with MBNMS as lead federal agency, if a complete application 


is submitted to MBNMS. The Moss Landing Harbor District recently reported that the 


project is still moving forward and that the environmental analysis/preparation is 


ongoing, but there was no specific timeline provided for completion of that work.  


According to a 2016 news report in the Monterey Herald, the project proponents said 


they expected to release their draft environmental documents that year and hoped to have 


them certified by the end of that year or early 2017. They also said they expected to be 


able to deliver water by some time in 2019. However, the environmental process has 


taken longer than expected, so this delivery time frame is no longer accurate. As of the 


date of preparation of this updated BMAP, the website for this project was not active. 


The $230 million People’s Project would include the construction and operation of an 


open ocean intake system, a 12 mgd desalination plant, brine discharge through an 







2018 Basin Management Action Plan 


  PAGE 73 


existing/rehabilitated outfall pipeline and associated components to provide 13,400 AFY 


of water supply to meet the current and future needs of the Monterey Peninsula area.  


The desalinated product water would be delivered from the desalination plant site to the 


Monterey Peninsula via a new 36-inch diameter pipeline. The components of this project 


would be located in the Moss Landing area of unincorporated Monterey County and 


offshore in the Monterey Bay. No per-acre foot cost data were available for this project as 


of the time this BMAP was written. 


4.2.5   Projects in the Planning Stage having the Potential to Increase Source Water to 


the M1W Advanced Wastewater Purification Facility  


M1W was the lead entity in the development of a Greater Monterey County Storm Water 


Resource Plan (SWRP) for the Monterey Peninsula, Carmel Bay, and South Monterey 


Bay Integrated Regional Water Management (IRWM) Planning Area.  


The purpose of the SWRP is to identify storm water capture project opportunities that 


could be used as new water supply sources for the Monterey Peninsula and to provide 


additional water quality and environmental benefits. The purpose of the Monterey 


Peninsula Water Recovery Study, which was conducted as part of the development of the 


SWRP, was to examine the feasibility of establishing a Peninsula-wide water recovery 


and reclamation system, including identifying and evaluating potential projects that could 


capture sources of wet and dry weather runoff within the Monterey Peninsula IRWM 


Planning Area. The water recovery projects were specifically identified based on their 


potential to reduce the Peninsula’s dependence on the Carmel River, Carmel Valley 


Alluvial Aquifer, and adjudicated Basin. The study considered how to store, treat, and 


transport potential sources of runoff prior to entering existing water and wastewater 


infrastructure for use, but did not identify projects that expand existing water distribution 


and wastewater storage, treatment, and conveyance system capacities, or determine if this 


will be needed. 


Seven projects were selected for conceptual design in the SWRP. Four of these have the 


potential to augment wastewater flows to the M1W reclamation facilities, and could thus 


help the PWM project produce more water for use in recharging, or reducing pumping 


from the Basin. These four projects are described below: 


1. Hartnell Gulch Restoration and Stormwater Diversion 


This project consists of a proposed diversion of stormwater to the sanitary sewer 


and creek restoration project located in the City of Monterey. The tributary 


drainage area for this project is approximately 1,100-acres. The project could 
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augment the influent flow to the PWM project by an estimated 20 to 100 AFY.  


The projected cost of water from this project is $1,800 to $2,100 per AF. 


2. Lake El Estero Diversion to Sanitary Sewer 


The project would augment water supply by diverting stormwater to the sanitary 


sewer in the City of Monterey. The project could augment influent flow to the 


PWM project by an estimated 100 AFY from an approximately 3,670-acre 


tributary drainage area. The projected cost of water from this project is $620 to 


$750 per AF. 


3. Monterey Tunnel Stormwater Diversion 


The project would divert flows from the City of Monterey’s downtown Tunnel 


and Oliver Street storm drain gravity pipe to the sanitary sewer instead of 


discharging it into Monterey Bay. This project could augment the influent flow to 


the PWM project by an estimated 10 to 20 AFY from an approximately 150-acre 


tributary drainage area. The projected cost of water from this project is $20,000 to 


$44,000 per AF. 


4. Pacific Grove-Monterey ASBS Watershed – David Avenue Stormwater 


Storage and Diversion 


The project, located in the City of Pacific Grove, would store wet weather and dry 


weather flows for diversion to the Pacific Grove sanitary sewer instead of 


discharging runoff into Monterey Bay and the Pacific Grove Area of Special 


Biological Significance (ASBS) region. This project could augment the influent 


flow to the PWM project by an estimated 10 to 20 AFY from its approximately 


100-acre tributary drainage area. The projected cost of water from this project is 


$20,000 to $44,000 per AF. 


Two of the projects in the SWRP propose to directly recharge the Basin by infiltrating 


urban runoff. These two projects are described in more detail below. 


5. Del Monte Manor Park Infiltration 


Part of a regional infiltration project, this project includes open space park 


improvements and flood management to infiltrate runoff from the surrounding 


area. In the City of Seaside, it could provide indirect benefits of infiltrating 5 to 


10 AFY of urban runoff above a potable water supply aquifer from its 


approximately 25-acre tributary drainage area. The projected cost of water from 


this project is $3,300 to $3,500 per AF. 
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6. Drywell Aquifer Recharge Program 


A recharge project in the City of Seaside would use drywells to recharge urban 


runoff into a primary water supply aquifer. The program would divert flows from 


surface ditches or within the storm drain network to a water quality pretreatment 


system that would discharge to a drywell above the domestic supply aquifers in 


the Basin. The project could provide indirect benefits of infiltrating between 20 to 


100 AFY. The projected cost of water from this project is $4,600 to $6,200 per 


AF. 


All of the projects described above are in the early planning stages and are not currently 


funded.  Therefore, they are only considered to be potential sources of water that M1W 


could use to increase the capacity of its PWM project, or that could help directly recharge 


the Basin. Thus, no specific quantities of water that could be used for the benefit of the 


Basin can be identified for these projects. 


4.3    2009 BMAP Implemented Supplemental Supplies  


In the time that has elapsed since the 2009 BMAP was prepared, a few of the alternatives 


described therein have been implemented by their sponsors. These alternatives are briefly 


described below. 


4.3.1   Sand City Water Supply Project  


The Sand City Water Supply Project is owned by the City of Sand City, and is operated 


by CAWC through a contractual agreement. It consists of a desalination facility and a 


potable water system that serves City of Sand City customers. Brackish source water for 


the desalination plant is obtained from four intake wells in the shallow groundwater 


aquifer near Monterey Bay. Byproduct water is disposed of through a horizontal injection 


well beneath the Sand City beach.  


The Sand City Desalination Plant is designed to provide approximately 300 AFY of 


desalinated water. The water produced by this project is not required to offset Order No. 


95-10. It can therefore be used to help offset production in the Basin, subject to the best 


management practices of CAWC, but only on an interim basis until Sand City customers 


use the water for their own purposes. The facilities were completed and placed into 


operation in 2010.  
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4.3.2   Pacific Grove Wastewater Reuse Project 


In 2017, the City of Pacific Grove completed construction of a $7.7 million Wastewater 


Reuse Project designed to produce and distribute 100 to 125 AFY of reclaimed water to 


irrigate the Pacific Grove Golf Links and the city’s El Carmelo Cemetery. The treatment 


facilities for this project are located at the site of the City’s former wastewater treatment 


plant off of Ocean View Boulevard. These facilities divert and treat raw wastewater and 


are expected to provide up to 125 AFY of non-potable water for irrigation of the City’s 


golf course and the cemetery, and to provide toilet flushing at the City’s Crespi Pond 


public restrooms. 


One objective of this project is to provide an additional potable water allocation to the 


City in the form of water credits from the MPWMD in order for selected land use 


projects to be implemented.   There is some uncertainty about how the water credits 


resulting from the potable water savings that will be achieved by this project will be 


applied. The SWRCB, which provided grant funding and low-interest loan financing for 


the project, required that the potable water saved by this project must first be used to help 


reduce CAWC’s water deliveries from the Carmel River Basin in order to help satisfy 


Cease and Desist Order No. 95-10, until that Board agrees to allow its use elsewhere. The 


City expects that once Order No. 95-10 has been satisfied, the City will receive some 


water credits resulting from the water savings from this project. 


The stormwater capture and reuse aspects of this project have been updated and are now 


incorporated into the Pacific Grove-Monterey ASBS Watershed – David Avenue 


Stormwater Storage and Diversion project that is described in Section 4.2.5. 


4.3.3   Carmel River Water Aquifer Storage and Recovery Project – Phases 1 and 2 


In 1996, MPWMD began investigating the feasibility of ASR and constructed a proof-of-


concept demonstration project in 1997, followed by a pilot test well in 1998 in the 


shallower aquifer of the Seaside Basin. After several years of successful pilot-well 


testing, MPWMD acquired property and approvals to construct a full-scale, 700-foot 


deep test well in 2001 in the deeper aquifer  


Based on the success of a feasibility testing program, MPWMD developed a permanent 


project at the site of the full-scale test well located east of General Jim Moore Boulevard 


near Eucalyptus Road on the former Fort Ord Military Base, also known as the Santa 


Margarita site. A second full-scale well was completed at this site in 2007, and MPWMD 


received the needed approvals to transition the site from a testing program to a permanent 


project in 2008.  
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The Phase 1 ASR project entailed MPWMD diverting excess winter flows from the 


Carmel River Basin during high flow periods using existing CAWC wells. The diverted 


water is treated to potable drinking water standards and pumped through the CAWC 


distribution system to the Basin, where the water is injected into MPWMD’s ASR wells 


for recovery during dry periods.   


Although the water supply available for this project depends on the availability of excess 


winter flows in the Carmel River, Phase 1 of the Seaside ASR project can potentially 


divert up to 2,400 AFY from the Carmel River, with an average yield of about 920 AFY. 


MPWMD began Phase 2 ASR expansion planning in 2008 in cooperation with CAWC at 


a site that is adjacent to the Phase 1 site in the Seaside Basin. The Phase 2 ASR Project 


consists of two ASR wells, completed in 2011 and 2013.  The two wells are designed to 


inject up to 2,900 AFY of excess Carmel River flows. The average yield of the Phase 2 


ASR project is estimated at approximately 1,050 AFY. 


There is limited benefit to the Basin as there is an agreement between the active parties 


that water needs to be recovered the following year if a minimum injection threshold is 


met. 


4.4    Alternatives No Longer Being Pursued 


In the time that has elapsed since the 2009 BMAP was prepared, a number of the 


alternatives described therein have either been found to be infeasible, too costly, too 


difficult to implement, or for other reasons are no longer being pursued by their sponsors. 


These alternatives are briefly described below. 


4.4.1   MPWMD 95-10 Desalination Project 


A desalination plant was proposed by MPWMD in 1995 in response to SWRCB Order 


No. 95-10. The MPWMD 95-10 Desalination Project would have provided up to 8,400 


acre-feet of water per year. This water would have only offset the requirements of 


SWRCB Order No. 95-10, and therefore would not have offset over-pumping in the 


Basin. The proposal was not implemented. It was reevaluated by MPWMD in 2008, was 


again not selected for further study, and is no longer being pursued.   


4.4.2   Seawater Conversion Vessel 


Water Standard Company proposed a Seawater Conversion Vessel project, consisting of 


a seawater desalination vessel anchored in Monterey Bay with a pipeline to deliver the 
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desalinated water ashore. Although this alternative was never fully defined, it is assumed 


that, if developed, it would both provide sufficient water to offset the over-pumping in 


the Basin and to satisfy Order No. 95-10. This type of alternative has not been proven in 


any other applications. The ability of this project to receive the necessary regulatory 


permits or to reliably deliver water at an affordable cost compared to other alternatives 


were deemed to be very unlikely and this alternative is no longer being pursued. 


4.4.3   Coastal Water Project (Moss Landing Desalination – Local Alternative) 


The Coastal Water Project (also called the Moss Landing Desalination Project – Local 


Alternative) would have had a desalination plant located near the Moss Landing Power 


Plant (MLPP) similar to the DeepWater Desal project. The feedwater supply for the 


desalination plant would have been MLPP’s existing seawater intake. Brine would have 


been disposed through the plant’s existing outfall. This desalination plant would likely 


have been owned and operated by CAWC. It would have been sized to only supply 


existing water demands, with no supplemental supply to accommodate future growth. 


Because other more politically acceptable desalination alternatives were developed, this 


local desalination alternative was dropped from further consideration. 


4.4.4   North Marina Desalination – Local Alternative  


The North Marina seawater desalination facility would have been owned and operated by 


CAWC in the City of Marina’s sphere of influence on Armstrong Ranch. This plant 


would either have included a pipeline to the MLPP to discharge the brine, or a pipeline to 


use M1W’s existing outfall. The feedwater intake for this plant would have been a set of 


coastal slant wells extending under the sea floor. These slant wells and the desalination 


plant would have been constructed in North Marina. 


Because other more politically acceptable desalination alternatives were developed, this 


local desalination alternative was dropped from further consideration. 


4.4.5   Regional Alternative (Moss Landing Desalination – Regional Alternative) 


A larger version of the Moss Landing Desalination Plant – Local Alternative was 


developed and was referred to as the Regional Project. This larger desalination plant was 


intended to serve many communities in Monterey County including Moss Landing, North 


Monterey County, and Castroville. The Regional Project would have been implemented 


jointly by CAWC, Marina Coast Water District (MCWD) and Monterey County Water 


Resources Agency (MCWRA). The desalination plant would likely have been located in 


North Marina (Armstrong Ranch) and owned and operated by CAWC.   
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The Regional Project was envisioned as being implemented in phases and would have 


included vertical seawater intake wells on coastal dunes located south of the Salinas 


River and north of Reservation Road. CAWC withdrew its support for the Regional 


Project because of potential conflicts among the regional partners, and subsequently 


submitted an application to the CPUC for the MPWSP. Therefore, this project was 


dropped from further consideration. 
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5 BASIN MANAGEMENT ACTIONS 


Supplemental water supplies from the long-term water supply alternatives identified in 


Section 4 are not immediately available.  Furthermore, after implementing the long-term 


water supply solutions, an additional amount of time will pass before a rise in 


groundwater levels will be observed in the Basin.  To address this time lag, this section 


presents management actions that could be implemented before the supplemental supplies 


begin to restore groundwater levels.  Although many of the actions discussed in this 


section are not under Watermaster’s direct control, the Watermaster should consider 


providing support where needed.  


The purpose of these management actions is threefold: 


1. Raise groundwater levels in the Basin before supplemental supplies become 


available. 


2. Optimize existing natural recharge and basin storage capacity. 


3. Manage and reduce the near-term threat of seawater intrusion. 


These actions are not intended to provide long-term solutions to restoring groundwater 


levels in the Basin.  Rather, they assist with groundwater management and are intended to 


reduce the risk of seawater intrusion before long-term solutions raise groundwater levels 


to protective elevations. Some of the actions were also considered in the 2009 BMAP but 


with increased understanding of the Basin, they may not have the benefit initially 


thought.  


Three types of actions are presented: increase groundwater recharge, decrease 


groundwater demand, and operational management options. 


5.1    Increase Groundwater Recharge 


5.1.1   Enhanced Storm Water Recharge within the City of Seaside 


Although there are existing storm water percolation facilities within the City of Seaside, 


mostly associated with new developments, most of the storm water from the City of 


Seaside is collected and discharged to the ocean through outfalls to Monterey Bay.  A 


portion of this storm water could potentially be captured and recharged into the Basin to 


supplement natural groundwater recharge.  Examples of two similar projects in the 
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planning stages are included in Section 4.2.5: Del Monte Manor Park infiltration and the 


Drywell Aquifer Recharge Program.  


Advantages: 


• No water right is needed 


• A storm water recharge system will likely not be abandoned as other 


supplemental supplies are developed, so the up-front investment would not 


become obsolete if other supplemental supplies come on-line. 


Disadvantages: 


• There is an unknown capital cost involved in designing, constructing, and 


managing storm water recharge facilities. 


• Depending on recharge location and method, recharged water may not be 


available in the immediate future.  The benefits of such projects might not be 


immediate. 


• Depending on recharge location and method, recharged water may flow out to 


ocean. 


• Urban runoff includes street runoff that contains contaminants.  Depending on 


how such water is recharged, it may need to be treated before it is recharged. 


• Land is needed for recharge facilities. 


• It may be difficult to quantify the volume of recharge enhancement due to the 


project. 


5.1.2   Groundwater Injection Preferable to In-Lieu Recharge for Raising Coastal 


Groundwater Levels 


The original model report (HydroMetrics LLC, 2009b) simulated five different future 


Basin management scenarios. Those scenarios which included significant direct injection 


into the deep aquifer as a recharge mechanism, as opposed to passive in-lieu recharge, are 


the most successful in raising groundwater levels to protective elevations. This is because 


the deep aquifer is highly confined beneath thick clay layers near the ocean which limits 


its natural recharge. It takes a long time for wells in the deep aquifer to reach protective 


elevations without direct injection into the aquifer.  


To recover the Basin to protective elevations within a reasonable period of time, recharge 


by direct injection of water into the deep aquifer is the most effective. In this option, 
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injected water is not used for storage and recovery as a supplemental supply, but rather to 


stay in the Basin as a management measure to protect against seawater intrusion. 


5.2    Decrease Groundwater Demand 


5.2.1   Water Conservation 


Water savings from conservation are not a new supply source, however, they reduce 


overall demand and the need for potable water. The MPWMD has partnered with both 


the City of Seaside and CAWC to develop conservation plan aimed, in part, in meeting 


requirements of the Decision. 


Seaside Municipal Water System Water Conservation Plan  


In 2009, the City of Seaside and MPWMD adopted the Seaside Municipal Water System 


Water Conservation Plan (City of Seaside, 2009). The conservation plan applies to areas 


served by the City of Seaside within the Northern Coastal and Southern Coastal Subareas. 


The purpose of this plan is to help reduce water demand so that the City of Seaside can 


meet its allocated annual water production per the Decision. Water conservation plan 


goals are to achieve a 5% reduction in water use through public outreach and support of 


new water efficient technologies through rebate incentives and give-away programs. No 


rationing measures like those described in the next paragraph are included in the Seaside 


Municipal Water System Water Conservation Plan. 


Monterey Peninsula Water Conservation and Rationing Plan  


In 2016, CAWC and MPWMD adopted the Monterey Peninsula Water Conservation and 


Rationing Plan (MPWMD, 2016). Water savings from conservation contribute to 


satisfying both SWRCB Order No. 95-10 and the Decision. The overall conservation 


measures are administered by CAWC and MPWMD within the MPWMD service area, 


including the Northern Coastal and Laguna Seca Subareas.  


The measures are implemented in four stages to respond to (1) a physical shortage or 


water resource system storage, (2) regulatory or missed production targets, (3) a 


regulatory order, and (4) an emergency. Table 13 provides a summary the stages.  A full 


version of the rules is available on MPWMD’s website at http://www.mpwmd.net/wp-


content/uploads/2016-Conservation-and-Rationing-Plan-1.pdf. The provisions of each 


preceding stage are continued when the additional measures of a succeeding stage are 


implemented. The amount of water that is saved and the long-term reliability of 
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conservation measures is linked to the success of the local authority and the public’s 


participation in conservation measures.  


Table 13. Summary of Monterey Peninsula Water Conservation and Rationing Plan Stages 


 Stage 1  


Physical 


Shortage 


Stage 2 


Regulatory 


Stage 3 


Regulatory Order 


Stage 4 


Emergency 


Measure Prohibition on 


water waste 


Voluntary 


conservation 


Conservation 


rates 


Rationing 


Effect Contains 


definition of 


water waste, 


enforcement 


process, and 


water waste fines 


Call for action 


and increased 


water waste 


enforcement and 


outreach 


25% Level 1 


surcharge  


Residential and 


non-essential 


commercial 


rationing first 


  40% Level 2 


surcharge 


Moratorium 


Through water conservation measures, water demand in CAWC systems within the 


Seaside Basin was reduced by approximately 19% from the start of the recent drought in 


2012 to the end of the drought in 2016. However, there typically tends to be bounce-back 


in water use after a drought, so usage may not remain below the 2012 level. 


5.2.2   Recycled Water for Laguna Seca Golf Courses 


Currently, the Nicklaus Golf Course is the only golf course in the Laguna Seca Subarea 


that uses recycled water. The source of recycled water is from the Pasadera development 


and its use only covers a very small portion of the golf course’s total demand.  


There are no other known plans to use recycled water in the Laguna Seca Subarea. 


However, golf course irrigation is the largest user of groundwater in the Laguna Seca 


Subarea and increased use of recycled water would alleviate declining groundwater levels 


in the subarea.  West of the Nicklaus Golf Course is the Laguna Seca Golf Resort which 


does not have access to recycled water. There may be a possibility in the future to receive 


recycled water from an extension of the RUWAP (see Section 4.2.2). Approximately 2.7 


miles of pipeline would need to be constructed. There would also be land transfer issues 


with FORA to contend with. 
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5.3    Operational Management 


5.3.1   Redistribute Pumping Among Existing Wells 


Groundwater extractions from the Northern Coastal Subarea are concentrated at two 


wells:  CAWC’s Ord Grove and Paralta wells.  Between Water Years 2011 and 2017, an 


average of close to 2,500 acre-feet was pumped from these two wells.  Since Water Year 


2011, pumping from these two wells constituted 50 – 60% of the total basin pumping and 


65 – 83% of Northern Coastal Subarea pumping.  Spreading the pumping among multiple 


wells in the subarea could result in a broader, shallower cone of depression.  The 


shallower cone of depression would slow the potential rate of advance of seawater 


intrusion.  


Advantages: 


• This action potentially reduces the rate of potential seawater intrusion. 


• Because redistribution would be amongst existing wells, this action is easily 


reversible. 


Disadvantages: 


• Most of the underused wells are in the shallower Paso Robles Formation. 


Additional pumping in the Paso Robles Formation may be more likely to induce 


seawater intrusion because that aquifer appears to have a better connection to the 


ocean than the Santa Margarita Sandstone.  


• CAWC has few wells in the Paso Robles Formation, and the wells they do have, 


have limited production capacity. 


• Additional distribution piping would likely be required to get water to existing 


infrastructure. 


5.3.2   Install New Southern Coastal Subarea Wells 


As noted in Section 5.3.1, extraction in the Northern Coastal Subarea is concentrated at 


two CAWC production wells.  Pumping could be distributed more evenly across the 


Coastal Subareas by installing new production wells in the Southern Coastal Subareas.  


The Southern Coastal Subarea would be particularly advantageous, because it appears to 


have more water stored above sea level than the Northern Coastal Subarea.  Installing 


new wells in this subarea could result in a broader, shallower cone of depression across 
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the coastal portion of the Basin.  The shallower cone of depression would slow the 


potential rate of advance of seawater intrusion. 


Advantages: 


• This action potentially reduces the rate of potential seawater intrusion if the wells 


are located in optimal locations. 


• There is an opportunity to transfer pumping to the Paso Robles aquifer if it does 


not result in an increase in the overall drawdown near the coast. 


Disadvantages: 


• Potential well sites would likely be located in urban areas with limited available 


land, leading to possibly difficult well installations. 


• Land acquisition costs will be substantial. 


• Well construction and permitting costs are considerable compared to some other 


management actions, such as water conservation or stormwater recharge.  


• Increased pumping in the Southern Coastal Subarea may increase the risk of 


seawater intrusion in this subarea if it led to lowering groundwater levels to below 


protective levels. 


• These actions may require funding approval from the CPUC. 


• Additional distribution piping would likely be required to get water to existing 


infrastructure. 


5.3.3   Install New Inland Wells 


The original model report (HydroMetrics LLC, 2009b) simulated Basin effects of moving 


the largest capacity production wells, Ord Grove and Paralta wells, from the Northern 


Coastal Subarea to the Northern Inland Subarea in an effort to reduce stress on coastal 


groundwater levels. Model results showed that moving pumping inland would have 


limited benefit to groundwater levels, and that it is doubtful the cost of moving wells is 


justified.  
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5.3.4   Coordination with Neighboring Sustainability Management Planning Agencies 


Salinas Valley Basin Groundwater Sustainability Agency (SVBGSA) 


Groundwater modeling work carried out by the Watermaster in 2016 to identify 


groundwater flow divides within and to the east of the Laguna Seca Subarea, 


demonstrated that the eastern portion of the subarea is hydraulically linked to the Corral 


de Tierra subarea of the Monterey Basin (Figure 1).  Although groundwater flow is 


currently east to west across the Basin boundary in this area, predictive modeling shows 


that this flow direction may switch by 2030 (HydroMetrics WRI, 2015). Groundwater 


pumping and any potential projects or management actions implemented as part of the 


Salinas Valley Groundwater Sustainability Plan (GSP) that are near the Seaside Basin 


may impact groundwater levels within the Basin. DWR will evaluate whether GSPs 


adversely affect the ability of an adjacent basin to implement their groundwater 


sustainability plan or impede achievement of sustainability goals in an adjacent basin. 


This would also apply to Adjudicated basins. 


Seaside Basin Watermaster staff have been involved in lead up work to GSP 


development by attending meetings on the development of the Salinas Valley Integrated 


Hydrologic Model (SVIHM) and on development of the GSP. 


Marina Coast Water District Groundwater Sustainability Agency (MCWDGSA) 


The Seaside Basin’s northern boundary is shared with the Ord subarea of the Monterey 


subbasin, which falls under the Marina Coast Water District Groundwater Sustainability 


Agency’s (MCWDGSA) for GSP development (Figure 1). 


Groundwater levels on either side of the Seaside Basin’s northern boundary control the 


location of the Basin’s northern flow divide, which is not exactly at the Basin’s northern 


boundary as shown in the Decision. Similar to GSP development by the SVBGSA, the 


Watermaster will need to be involved and coordinate with the MCWDGSA during their 


GSP development. Coordination is needed to ensure Ord subarea GSP projects and 


management actions do not adversely affect Seaside Basin projects and management 


actions that reduce native groundwater pumping and raise coastal groundwater levels to 


protect against seawater intrusion. 
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6 RECOMMENDED MANAGEMENT STRATEGIES 


Many of the recommendations made in the 2009 BMAP have been implemented and 


have successfully contributed to producers adhering to triennial pumping reductions. 


Producers in the Basin have already demonstrated that they have the means to reduce 


pumping to close to 3,000 acre-feet per year. With the supplemental water supply 


projects currently under construction, basin producers are on track to achieving the 


Basin’s Operating Yield at the Decision-Established Natural Safe Yield of 3,000 acre-feet 


per year by October 2020.  


The modeling that developed the protective elevation groundwater surfaces for this report 


indicate that the MPWSP, in its current configuration, will not raise groundwater levels to 


protective groundwater elevations in all parts of the Basin. A further reduction of 


pumping in production wells screened in the deep aquifer of the Northern Coastal 


Subarea of approximately 1,800 acre-feet per year is needed for all protective 


groundwater elevations to be reached by the end of the predictive model period (2041).  


This will ensure that seawater intrusion will not impact the Basin and its production 


wells. 


Recommendation 1: Encourage Implementation of Selected 


Management Actions 


From the basin management actions outlined in Section 5, the following five are the most 


likely to be implemented cost-effectively and provide the greatest benefit to the Basin in 


the short-term. These recommended management strategies are focused on increasing 


recharge in the Basin and decreasing groundwater demand in the key areas of the Basin 


that are under stress: Northern Coastal and Laguna Seca Subareas. Any action that would 


assist in appropriate management of the Basin should be encouraged and supported by 


the Watermaster. 


1. Install New Southern Coastal Subarea Wells 


This strategy further spreads pumping across the Basin.  It could be implemented 


more quickly than the inland wells strategy if land is available to CAWC in the 


Southern Coastal Subarea. The Southern Coastal Subarea would be particularly 


advantageous, because it has more groundwater stored above sea level than the 


Northern Coastal Subarea.  New well locations should be sited in coordination 


with the Watermaster to determine optimal locations that do not cause 


groundwater levels to fall below protective elevations. 
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2. Recycled Water for Laguna Seca Golf Courses 


The use of recycled water in the Laguna Seca Subarea for irrigation purposes 


should be encouraged by the Watermaster provided that no detrimental water 


quality impacts occur. 


3. Water Conservation 


This is a management action without capital costs that results in a demand 


reduction. Water conservation should be given high priority with respect to the 


Watermaster’s support of projects that reduce the amount of groundwater pumped 


from the Basin.  Opportunities for additional water conservation, however, may 


be limited and therefore the benefit may be small.    


4. Coordination with the Salinas Valley Basin Groundwater Sustainability 


Agencies 


Over the next few years, the Salinas Valley Basin and MCWD Groundwater 


Sustainability Agencies will be developing sections of their GSPs related to 


sustainable management criteria and the projects and management actions that 


will be implemented to achieve their sustainability goals for the Corral de Tierra 


and Ord subareas of the Monterey Subbasin by 2042. Their GSPs are required to 


be submitted by January 31, 2022. Since pumping in the Corral de Tierra subarea 


east of the Laguna Seca Subarea influences groundwater levels in Laguna Seca 


Subarea, and pumping in the Ord subarea can influence groundwater levels in the 


Seaside Basin’s Northern Coastal Subarea, it is vital that the Watermaster have 


technical representation at GSP coordination meetings required under SGMA 


with neighboring basins. Due to the extended timeline for GSP implementation, 


this management action is likely to have a longer-term impact on the Basin than 


the other recommendations.  


5. Enhanced Storm Water Recharge within the City of Seaside 


Recharge project opportunities using storm water similar to the Del Monte Manor 


Park infiltration and the Drywell Aquifer Recharge Program should be supported 


by the Watermaster. The shallow aquifer will benefit from this type of recharge of 


stormwater that normally discharges to the ocean through outfalls to Monterey 


Bay. 
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Recommendation 2: Groundwater Modeling to Determine a 


Combination of Management Actions and Supplemental Supply 


Projects that Achieve Protective Groundwater Elevations 


A calibrated groundwater flow model was developed for the Basin based on 


recommendations in the 2009 BMAP. The groundwater model has been used regularly to 


evaluate Basin conditions that result from various management actions and supplemental 


water supply projects.  The model was updated in early 2018 prior to the preparation of 


this updated BMAP. 


Although individual projects have been modeled and compared against protective 


groundwater elevations, the combination of basin management actions and supplemental 


water supply projects that are able to raise groundwater levels to protective elevations has 


not been studied.  This is understandable, since the focus over the past nine years has 


been on meeting triennial pumping reductions. Since it is only two years until the last 


triennial reduction takes effect, the Watermaster should focus on establishing a path 


forward to meet coastal protective elevations. 


Recommendation 3: Continue Ongoing Groundwater 


Monitoring 


Groundwater level and groundwater quality monitoring is currently being conducted in 


accordance with the Seaside Basin M&MP and Seawater Intrusion Response Plan 


(SIRP).  The M&MP is a key component of basin management that is already being 


implemented by the Watermaster.  Continued monitoring in accordance with the M&MP 


and SIRP will provide data necessary for making future management decisions. 


Water quality and groundwater level data from monitoring wells associated with new 


supplemental projects should be reported to the Watermaster.  


Recommendation 4: Develop Long-Term Financing Plan for 


Replenishment Water 


The Decision identifies three separate budgets that the Watermaster oversees: (1) the 


Monitoring and Management Plan budget, (2) an annual Administrative budget, and (3) a 


Replenishment budget.  These budgets are set every year by the Watermaster.    
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The replenishment assessments are only intended to offset overproduction that has 


occurred after the Decision was issued.  The current replenishment assessments are not 


sufficient to buy water that offsets over-pumping that occurred prior to the Decision.  The 


over-pumping prior to the Decision added to the Basin’s deficit.  Offsetting only the 


over-production that occurred after the Decision may not be sufficient to raise 


groundwater levels in the Basin sufficiently to prevent seawater intrusion. The 


Watermaster should develop a plan to address this issue. 
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8 ACRONYMS & ABBREVIATIONS 


AF ..................acre-foot 


AFY................acre-foot per year 


ASBS..............Area of Special Biological Significance 


ASR ................aquifer storage and recovery 


AWPF ............Advanced Water Purification Facility 


Basin ..............Seaside Groundwater Basin 


BMAP ............Basin Management Action Plan 


CAWC............California American Water Company 


CDPH .............California Department of Public Health 


CEQA .............California Environmental Quality Act 


CPUC .............California Public Utilities Commission 


CSIP ...............Castroville Seawater Intrusion Project  


CWP ...............Coastal Water Project 


Decision .........Monterey County Superior Court Decision filed February 9, 2007 under Case No. 


M66343 - California American Water v. City of Seaside et al. 


DWD ..............DeepWater Desal, LLC 


DWR ..............California Department of Water Resources 


EIR .................Environmental Impact Report  


EIS..................Environmental Impact Statement 


FORA .............Fort Ord Reuse Authority 


IRWM ............Integrated Regional Water Management 


MBNMS .........Monterey Bay National Marine Sanctuary 


MBRWP .........Monterey Bay Regional Water Project 


MCWD ...........Marina Coast Water District 


MCWDGSA ...Marina Coast Water District Groundwater Sustainability Agency 


MCWRA ........Monterey County Water Resources Agency 


mgd ................million gallons per day 


MLPP .............Moss Landing Power Plant 


M&MP ...........Seaside Basin Monitoring and Management Plan 


MPWMD........Monterey Peninsula Water Management District 


MPWSP..........Monterey Peninsula Water Supply Project 


MRWPCA ......Monterey Regional Water Pollution Control Agency 


msl ..................mean sea level 


NAVD 88 .......North American Vertical Datum of 1988 


NEPA .............National Environmental Policy Act 


O&M ..............operation and maintenance 
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PWM ..............Pure Water Monterey 


RO ..................reverse osmosis 


RUWAP .........Regional Urban Water Augmentation Project 


RWQCB .........Regional Water Control Board 


SBWM ...........Seaside Basin Watermaster 


SGMA ............Sustainable Groundwater Management Act 


SIAR ..............Seawater Intrusion Analysis Report 


SIRP ...............Seawater Intrusion Response Plan 


SVBGSA ........Salinas Valley Basin Groundwater Sustainability Agency  


SVIGSM ........Salinas Valley Integrated Ground and Surface Water Model 


SVRP..............Salinas Valley Reclamation Plant 


SWRCB..........State Water Resources Control Board 


SWRO ............seawater reverse osmosis 


SWRP .............Storm Water Resource Plan 


TAC................Technical Advisory Committee 
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RUSSELL MCGLOTHLIN (State Bar No. 208826) 
BROWNSTEIN HYATT FARBER SCHRECK, LLP 
1020 State Street 
Santa Barbara, CA 931 O 1 
Tel.: 805-963-7000 
Fax.: 805-965-4333 


Attorneys for Seaside Groundwater Basin Watermaster 


SUPERIOR COURT OF THE STATE OF CALIFORNIA 


FOR THE COUNTY OF MONTEREY 


CALIFORNIA AMERICAN WATER, 


Plaintiff, 


v. 


CITY OF SEASIDE, et al., 


Defendants. 


Case No. M66343 


Assigned for All Purposes to the 
Jable Leslie C. Nichols 


'~ OP@8EB] ORDER AMENDING 
JUDGMENT 


MONTEREY PENINSULA WATER 
MANAGEMENT DISTRICT, 


Intervenor. 


MONTEREY COUNTY WATER 
RESOURCES AGENCY, 


Intervenor. 


AND RELATED CROSS-ACTIONS. 


Action filed: August 14, 2003 
Trial Date: December 13, 2005 


Post-Judgment Case Management Conference: 
March 23, 2018 


(:P,op,uJed) ORDER 


Pursuant to the Court's continuing jurisdiction set forth in Section III(O)(l)(a) of the 


Amended Decision entered in this action, having reviewed and considered the request made by 


16642427 1 
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Seaside Groundwater Basin Watermaster ("Watermaster") in its March 23, 2018 Case 


Management Statement, and good cause appearing therefore: 


IT IS ORDERED, ADJUDGED Ai~D DECREED that the amended decision in 


California American Water v. City of Seaside et al. (Monterey County Superior Court Case No. 


Case No. M66343 (Decision) shall be amended as follows: 


1. Watermaster' s annual report shall hereafter be due on or before January 15th of 


each year. Therefore, the first sentence of Section III.L.3 .j .x of the Decision shall 


be amended to read: 


The Watermaster will prepare, file with the Court and mail to each 
of the Parties on or before the 15th day of January, an annual report 
for the preceding Water Y ear, the scope of which shall include but 
not be limited to the following ... 


2. In lieu of a separate case status conference statement filed in advance of the 


annual case status conference, W atermaster shall include within the annual report 


all information that it would otherwise include within a case status conference 


statement, including a summary of basin conditions and important developments 


concerning the management of the Seaside Groundwater Basin ("Basin"), planned 


near- and long-term actions of Watermaster, and information concerning the status 


of regional water supply issues and management activities that may bear on the 


Basin's wellbeing. 


IT IS SO ORDERED. 


Dated: /vVM .. LH -,z._ 1 2 C9 I B 
( 
~e~ 
Honorable Leslie C. Nichols 
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PROOF OF SERVICE 


STA TE OF CALIFORNIA ) 
) 


COUNTY OF SANTA BARBARA ) 


I am employed by Brownstein Hyatt Farber Schreck in the County of Santa Barbara, 
State of California. I am over the age of 18 and not a party to the within action; my business 
address is: 1020 State Street, Santa Barbara, California 93101. On April 9, 2018, I served the 
within document: 


• ORDER AMENDING JUDGMENT 


D 
D 
D 
ŒJ 


BY OVERNIGHT DELIVERY. By placing with an overnight mail company for 
delivery a true copy thereof, enclosed in a sealed package, delivery fees prepaid 
addressed as shown on the Service List below. 


BY MAIL. By placing each envelope (with postage affixed thereto) in the U.S. 
Mail addressed as shown below. 


By personally sending a true copy via e-mail to the parties at the e-mail addresses 
listed on the attached Service List, on the date below. 


By posting the above document(s) above to the Monterey County Superior Court via 
Odyssey e-FileCA, for e-service on all parties associated with this matter. All 
appearing parties have agreed to be served electronically by the Court. 


SEE ATTACHED SERVICE LIST 


I declare under penalty of perjury under the laws of the State of California that the above 
is true and correct. Executed on April 9, 2018, at Santa Barbara, California. 


CAtx~~Q. 
CAfTLIN MALONE'-- 
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California American Water v. City of Seaside 
Monterey County Superior Court Case No. M66343 


SERVICE LIST 


Anthony Cerasuolo, Esq. 
California-American Water Co. 
1033 B Avenue, Suite 200 
Coronado, CA 92118 
Tel.: (619) 522-6370 
acerasuolo@amwater.com 


Attorneys for California-American 
Water Company 


Robert Donlan, Esq. 
Ellison Schneider & Harris LLP 
2600 Capitol A ve Ste 400 
Sacramento, CA 95816-5905 
Tel.: (916) 447-2166 
Fax: (916) 447-3512 
red@eslawfirm.com 


Attorneys for California-American 
Water Company 


Christine Davi, Esq. 
Monterey City Attorney's Office 
512 Pierce Street 
Monterey, CA 93940 
Tel.: (831) 646-3915 
Fax: (831) 373-1634 
davi@monterey.org 


Attorneys for City of Monterey 


Donald G. Freeman, Esq. 
Perry & Freeman 
P.O. Box 805 
Carmel, CA 93921-0805 
Tel.: (831) 624-5339 
Fax: (831) 624-5839 
klglegal@hotmail.com 


Attorneys for City of Seaside 


Lori Girard, Esq. 
California-American Water Co. 
511 Forest Lodge Road, Suite 100 
Pacific Grove, CA 93950 
Tel.: (831) 646-3240 
Fax: (831) 375-4367 
Lori. Girard@amwater.com 


Attorneys for California-American 
Water Company 


Deano Pick 
City of Del Rey Oaks 
650 Canyon Del Rey Rd 
Del Rey Oaks, CA 93940 
Tel.: (831)394-8511 
citymanager@delreyoaks.org 


City Manager of City of Del Rey Oaks 


James G. Heisinger, Jr., Esq. 
Heisinger, Buck & Morris 
P.O. Box 5427 
Carmel, CA 93921-5427 
Tel.: (831) 624-3891 
Fax: (831) 625-0145 
hbm@carmellaw.com 


Attorneys for City of Sand City 


Charles J. McKee, Esq. 
lrven L. Grant, Esq. 
Office of County Counsel 
168 W. Alisal Street, 3rd Floor 
Salinas, CA 93901 
Tel.: (831) 755-5045 
Fax: (831) 755-5283 
mckeecj@co.monterey.ca.us 
granti@co.monterey.ca.us 


Attorneys for County of Monterey 
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Kevin M. O'Brien, Esq. 
Steven P. Saxton, Esq. 
Downey Brand LLP 
621 Capitol Mall, 18th Floor 
Sacramento, CA 95814 
Tel.: (916) 444-1000 
Fax: (916) 444-2100 
kobrien@downeybrand.com 
ssaxton@downeybrand.com 


Attorneys for County of Monterey 


Paul Bruno, Member 
Cypress Pacific Investors, LLC 
P.O. Box400 
Marina, CA 93933 
Tel.: (831) 384-4081 
paul@mpe2000.com 


For Cypress Pacific Investors, LLC, 
Successor in Interest to Muriel 
Calabrese 1987 Trust 


Lisa A. Cole 
Granite Rock Company 
350 Technology Drive 
Watsonville, CA 95076 
Tel.: (831) 786-2107 
Legal@graniterock.com 


Attorneys for Granite Rock Company 


Anthony Lombardo, Esq. 
Anthony Lombardo & Associates 
144 W. Gabilan Street 
Salinas, CA 93901 
Tel.: (831) 751-2330 
Fax: (831) 751-2331 
tony@alombardolaw.com 


Charles J. McKee, Esq. 
Jesse J. A vil a, Esq. 
Office of County Counsel 
168 W. Alisal Street, 3rd Floor 
Salinas, CA 93901 
Tel.: (831) 755-5045 
Fax: (831) 755-5283 
mckeecj@co.monterey.ca.us; 
avilajj@co.monterey.ca.us 


Attorneys for Monterey County Water 
Resources Agency 


David C. Sweigert, Esq. 
Fen ton & Keller 
2801 Monterey Salinas Highway 
P.O. Box 791 
Monterey, CA 93942-0791 
Tel.: (831) 373-1241 
dsweigert@fentonkeller.com 


Attorneys for D.B.O. Development 
Company No. 30 


Eric Robinson, Esq. 
Kronick, Moskovitz, Tiedemann & Girard 
400 Capitol Mall, 27th Floor 
Sacramento, CA 95814 
Tel.: (916) 321-4500 
Fax: (916) 321-4555 
erobinson@kmtg.com 


Attorneys for Bishop, McIntosh & 
McIntosh 


John M. Garrick, Esq. 
Larson Garrick & Lightfoot 
801 S. Figueroa St., Suite 1750 
Los Angeles, CA 90017 
Tel.: (213) 404-4106 
Fax: (213) 404-4123 
jgarrick@lgl-law.com 


Attorneys for Pasadera International, Inc. Attorneys for Alderwood Group, Inc. 
and Laguna Seca Resort, Inc. d/b/a Mission Memorial Park 
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Chris Campbell 
Heisinger, Buck & Morris 
PO Box 5427 
Carmel, CA 93921-5427 
chris@carmellaw.com 
Tel.: (831) 624-3891 
Fax: (831) 625-0145 


Attorney for York School, Inc. 


Sheri L. Damon, Esq. 
Damon Law Offices 
618 Swanton Road 
Davenport, CA 95017 
Tel.: (831) 345-3610 
Fax: (831) 337-5212 
sheri damon@comcast.net 


Of Counsel for Security National 
Guaranty, Inc. 


Russell McGlothlin, Esq. 
Brownstein Hyatt Farber Schreck, LLP 
1020 State Street 
Santa Barbara, CA 93101-2711 
Tel.: (805) 963- 7000 
Fax: (805) 965-4333 
Rmcglothlin@bhfs.com 


Attorneys for Seaside Groundwater Basin 
Watermaster 


David Laredo, Esq. 
DeLay & Laredo 
606 Forest A venue 
Pacific Grove, CA 93950 
Tel.: (831) 646-1502 
Fax: (831) 646-0377 
dave@laredolaw.net 


Attorneys for Monterey Peninsula Water 
Management District 


Ed Ghandour 
Security National Guaranty, Inc. 
505 Montgomery Street, 11th Floor 
San Francisco, CA 94111 
Tel.: (415) 874-3121 
Fax: (415) 874-3001 
edg. sng@equus-capi tal. com 


For Security National Guaranty, Inc. 


LauraDadiw 
Watermaster Executive Officer 
P.O. Box 51502 
Pacific Grove, CA 93950 
Tel.: (831) 641-0113 
watermasterseaside@sbcglobal.net 


Seaside Groundwater Basin Watermaster 
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TECHNICAL MEMORANDUM 


DATE: January 28, 2022 PROJECT #: 9150.0504 


TO:  Bob Jaques, Technical Program Manager, Seaside Basin Watermaster 


FROM: Pascual Benito, Ph.D. and Georgina King, P.G, C.Hg.  


PROJECT: Seaside Basin Watermaster 


SUBJECT: Updated Modeling of Seaside Basin Replenishment Options 


INTRODUCTION 


Background 


In April 2013, HydroMetrics Water Resources Inc. (now acquired by Montgomery & Associates) 
completed a groundwater modeling study that evaluated 3 potential future scenarios: 


 Scenario 1: A 25-year groundwater overpumping replenishment program proposed by 
California American Water (Cal-Am) which replenishes their overpumping by in-lieu 
recharge through reducing pumping from their Seaside Basin wells production wells 


 Scenario 2: A set of pumping reductions by Standard and Alternative Producers to 
achieve protective groundwater levels over a 25-year period 


 Scenario 3: Cal-Am’s replenishment plan coupled with additional injection into the 
Santa Margarita aquifer to achieve protective elevations in 25 years 


Scenario 1 did not achieve protective elevations as 700 acre-feet per year (AFY) is not enough 
replenishment to raise groundwater levels to protective elevations at coastal wells, therefore this 
option was not included as part of this updated modeling of replenishment options. 


Under Scenario 2, a pumping reduction by Standard and Alternative Producers of just over 
2,000 AFY (including Cal Am’s 700 AFY reduction) was needed to achieve protective 
groundwater levels at the coast. Since Scenario 2 is not a practical solution because Standard and 
Alternative producers do not have access to supplemental sources of water, it was not included as 
part of this updated modeling of replenishment options. 


The results of Scenario 3 showed that when combined with Cal-Am’s 25-year repayment 
schedule of 700 AFY, protective groundwater elevations can be achieved by injecting an 
additional 1,000 AFY of water into existing Aquifer Storage & Recovery (ASR) wells. 
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Recharged water is left in the basin to replenish the over drafted aquifers and is not pumped by 
Standard or Alternative producers. This approach requires less supplemental water to implement 
than the pumping reduction approach for Scenario 2.  


The predictive simulation for the 2013 scenarios only considered historical Carmel River ASR 
by Monterey Peninsula Water Management District (MPWMD) and not Pure Water Monterey 
(PWM), since in early 2013 PWM was only in the beginning planning stages.  


UPDATED BASELINE MODEL 


Baseline Project 


In this Technical Memorandum the term “baseline simulation” refers to the simulation of future 
conditions assuming only operation of currently planned projects with no additional 
replenishment added. The baseline simulation includes: 


 Using the new hydrology described in the section below 


 ASR injection - tied to the new hydrology 


 Cal-Am's 25 year 700 AFY in-lieu replenishment 


 PWM Expansion project (tied to the new hydrology) 


 All the other planned projects described in the section below titled “Existing and Planned 
Projects” (e.g., Seaside Golf Courses shift to recycled water, Security National Guaranty 
(SNG) and Campus Town developments, etc.) 


 No other sources of replenishment water 


In other words, the baseline represents the "do nothing" scenario without the addition of any 
replenishment water. 


Extend and Update Baseline Period and Hydrology 


Previous predictive model simulations have been based on repeating the historical hydrology 
from the original 22-year model calibration period of 1987–2008 (referred to hereafter as 
“the historical model”). Previous predictive simulations run from 2009 through 2042. While 
maintaining this approach allows for direct comparison between new and previous simulations, it 
does not take advantage of the additional 9 years of hydrologic and climatic data that have been 
incorporated into the historical model. The historical model was updated in 2014 and 2018, and 
now includes a continuous 31-year hydrologic record from January 1987 through December 
2017 (HydroMetrics WRI, 2014, 2018). Significantly, this 31-year hydrologic record includes 
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both the 1987–1991 drought and the recent 2012–2015 drought. Climate change models predict 
increasing variability in temperature and precipitation, and using this extended historical 
hydrology and climate dataset as the basis for all predictive modeling incorporates a broader 
range of potential climate variability into the simulations. While previous predictive groundwater 
models used a calendar year basis, the updated predictive model is now based on water year 
(WY). 


The updated baseline model simulates a 33-year period from October 2017 through the end of 
September 2050 (WY 2018–2050). The hydrology (rainfall, recharge, and streamflow) for 
WY 2018–2021 is based on measured values, while the hydrology for WY 2022–2050 is 
simulated by repeating the hydrology record from WY 1988–2016, as illustrated on Figure 1 and 
detailed in Table 3.  


 
Figure 1: Repetition of Hydrology for Predictive Model 


The 2013 replenishment modeling effort assumed protective groundwater elevations must be 
reached within 25 years from the time supplemental water is available to offset pumping 
(assumed at that time to begin in 2016) thereby resulting in protective elevations being reached 
in 2041. Per the TAC’s direction for this model update of replenishment options, the model is 
used to determine how much replenishment water is needed to achieve protective coastal 
groundwater elevations in 20 years. Extending the hydrology to WY 2050 covers the 20-year 
target to be used for evaluating replenishment volumes that achieve protective elevations and 
also covers the entire 25-year Cal-Am repayment period. 


Actual hydrology and measured pumping and injection rates are used for WY 2018–2021, with 
the following WY 2022–2050 period using projected production and injection rates as described 
in the sections below. 


The update of hydrology also included an update of the estimated shallow groundwater recharge 
from percolation of precipitation based on the new updated hydrology cycle, while the irrigation 
return flow, ponds, system losses, and septic systems are based on the previously modeled 
estimates. 


WY 1988 WY 2017 / 2018    WY 2021 / 2022 WY 2050 


Calibrated Model Predictive Model 


Actual  
WY 2018–2021 


 Hydrology (4 years) 


Repeat  
WY 1988–2016 


 Hydrology (29 years) 


Actual 
WY 1988–2017 


Hydrology (30 water years) 
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Incorporating of Sea Level Rise at Ocean Boundaries 


Estimates of projected sea level rise (SLR) through WY 2050 are incorporated into the predictive 
model simulation by adjusting the freshwater equivalent head boundary conditions specified 
along the ocean boundary. The mean sea level rise (MSLR) estimate is based on one of the 
scenarios of the projected MSLR for Monterey Bay from the 2018 update of the State of 
California Sea-Level Rise Guidance document recently released by the California Ocean 
Protection Council (OPC, 2018), shown on Figure 2. The State of California considers the SLR 
projections in the OPC guidance document to represent the current best available science. The 
OPC guidance presents projections for 2 different possible future greenhouse gas emissions 
scenarios: a low emissions scenario, RCP 6.2, which would result in lower future MSLR, and a 
high emissions scenario, RCP 8.5, which would generally result in higher future SLR. The term 
“RCP” is short for Representative Concentration Pathway, and in combination with the number, 
6.2 or 8.5, refers to a specific carbon emissions scenario included in the Intergovernmental Panel 
on Climate Change 5th Assessment Report (IPCC, 2014). RCP 8.5 is considered the high-end 
“business-as-usual” fossil fuel intensive scenario and is chosen for incorporation in the updated 
baseline groundwater model simulation to represent a conservative emissions scenario that will 
maximize potential future SLR. 


The SLR projections from the OPC guidance document are developed by running many 
simulations (an ensemble) of global climate models based on a specific assumption on the global 
response to climate change (e.g., how quickly we cut emissions). Each individual simulation 
results in a specific SLR prediction, and when the results from this ensemble of predictions are 
looked at statistically, a probability of SLR exceeding a certain level can be defined. For a given 
emissions scenario, the probability value, p, shown in the legend entries of Figure 2 represents 
the likelihood that SLR will meet or exceed the sea level value shown on the chart. So for 
example, looking at the curve for the medium risk ( p=5%) projection this can be understood as 
saying that for the RCP 8.5 emissions scenario there is a 1-in-20 chance that SLR will be equal 
to or greater than the values shown on the chart each year. In contrast, the p = 0.5% curve 
represents that there is a 1-in-500 chance that seal level rise will meet or exceed the values on 
that curve. In consultation with the TAC, the High Emissions, Medium Risk [PB1][PB2]Aversion 
scenario (blue trianlges on Figure 2) was selected, which projects a mean SLR of at least 1.3 feet 
by 2050. As the protective head elevations are tied to mean sea level, a simple equivalent 
adjustment to the protective head elevations is made by increasing the protective elevations by 
the projected SLR over time. For WY 2018–2021 measured values of actual MSLR for the 
Monterey Bay (NOAA, 2021) are used, while projected MSLR is used for WY 2022–2050. 
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[PB3]  


Figure 2. Projections of Rise in Mean Sea Level[PB4][PB5][PB6] 
 


Projected Groundwater Pumping 


The assumptions used for projected groundwater pumping are: 


1. Actual reported pumping within the Seaside basin is used for WY 2017–2021. Projected 
Standard and Alternative Producer pumping are set at the 5-year average of measured 
WY 2017–2021 pumping shown in Table 1 from WY 2022 and onward, with a few specific 
exceptions described in the next section. This assumption means that some of the producers 
are assumed to pump less than their allocations. Projected pumping for all Standard Producer 
and Alternative Producers stays within their safe yield allocations of native Seaside basin 
groundwater from WY 2022 onward, except for City of Seaside, whose 5-year WY 2017–
2021 average of 182 AFY exceeds their current municipal allocation of 120 AFY.  







 


Page 6 


Table 1. Five-Year Average (WY 2017-2021) Standard and Alternative Producer Pumping [PB7][PB8][PB9] 


Sub-Area and Producer 
WY2017-2021 Average 


(AFY) 
Natural Safe Yield 
Allocation (AFY) 


Coastal and Northern Inland 2,741* 2,367 


Calabrese 0 12 


Cal-Am 2,048* 1,474 


Mission Memorial Park 22 31 


City of Seaside (golf course) 487 540 


City of Seaside (municipal) 182 120 


SNG 1 149 


Sand City 1 9 


Granite Rock Company 0 11 


DBO Development No. 30 0 21 


Laguna Seca 575 644 


Cal-Am** 153 0 


LS County Park 19 41 


LS Golf Resort (Bishop) 206 320 


The Club at Pasadera 181 251 


York School 16 32 
*Includes non-native PWM & ASR recovery 
** Set to 0 AFY in WY2022 and onward 


2. Cal-Am ceases pumping from the Ryan Ranch and Bishop Units in the Laguna Seca subarea 
starting in WY 2021. Pumping continues from the Hidden Hills Unit which is located just 
outside the Laguna Seca subarea. 


3. Cal-Am’s projected demand and pumping schedule for WY 2022–2050 is based on an 
updated version of the spreadsheet supply-demand forecast model originally developed by 
MPWMD for use in the 2019 PWM Expansion Supplemental Environmental Impact Report 
(SEIR) modeling (MPWMD, 2019). This is described in more detail below.  


4. Private pumping within the Seaside Basin was based on repeating the estimated WY2017 
rates for private produces from the calibrated Seaside historical model. [PB10][PB11][PB12][PB13] 


5. Pumping rates for adjacent subbasins remain as they currently are and do not assume 
that[BG14][PB15][PB16] any projects included in their respective GSPs are implemented. 


6. Pumping outside the Seaside basin in the Corral de Tierra and Toro Creek areas of the 
Monterey Subbasin is based on repeating the most recently estimated pumping rates from the 
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calibrated Seaside historical model period, with the exception of Cal-Am Hidden Hills 
pumping which is based on the 5-year average of reported pumping for WY 2017–2021 of 
128 AFY[PB17][PB18]. 


7. Pumping by the Marina Coast Water District (MCWD) is not explicitly simulated in the 
model but is represented by proxy via the prescribed constant head boundary along the model 
boundary in the Marina/Ord area. These are assumed to remain the same as in the calibrated 
historical model, and do not reflect any impacts from GSP projects.  


8. Golf course irrigation pumping both within and outside the Seaside basin matches the 
historical pumping aligned with the cycled historical hydrology. In a few cases where the 
historical pumping record was not consistent or complete, an average rate is used. Another 
exception is the change in the City of Seaside golf course water supply described in the next 
section. 


Existing and Planned Projects 


Assumptions regarding existing and planned projects are: 


1. Carmel River ASR injection quantities are assumed to be the same as current operations 
based on cycled historical Carmel River hydrology. Projected Carmel River diversion and 
ASR injection schedule is described in more detail in a subsequent section. 


2. The Pure Water Monterey (PWM) base injection averages 3,500 AFY beginning in WY 
2020 with the PWM Expansion project increasing to an annual average of 5,750 AFY 
assumed to start in WY 2024. Actual measured monthly injection rates for WY 2020–2021 
are used followed by a projected injection schedule for the remainder of the simulation, using 
the injection delivery spreadsheet previously developed for the PWM project modeling and 
updated for the simulated future hydrology. The PWM recharge assumptions are described in 
more detail in a subsequent section of this technical memorandum. 


3. Cal-Am’s 700 AFY reduction in pumping of native groundwater as part of its 25-year 
groundwater over-pumping replenishment program is assumed to start in WY 2024, 
following completion of the PWM Expansion Project. The repayment period stops at the end 
of WY 2048. Note that Cal Am’s agreement with the Watermaster requires it to repay all of 
its overpumping since the date of issuance of the Adjudication Decision. The amount that 
must be repaid may require the pumping reduction to extend beyond 25 years. 


4. The SNG development is supplied water from Cal-Am wells under an agreement with Cal-
Am. As part of the agreement, Cal-Am uses SNG’s native groundwater water right of 
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149.7 AFY to meet the project demand. The SNG development is assumed to be completed 
in 2025 with usage starting at 25 AFY in 2025 and ramping up to 30 AFY in 2026, 50 AFY 
in 2027, and 70 AFY from 2028 onward. Annual usage is allocated monthly based on the 
historical monthly demand percentages the Cal-Am Monterey District used in the MPWMD 
Cal-Am Demand-Supply model developed for the PWM Expansion SEIR. 


5. The City of Seaside replaces its golf course irrigation with PWM recycled water starting in 
WY 2023 and through its agreement with the Watermaster uses its 540 AFY golf course 
irrigation allocation to augment their municipal water system’s allocation to meet demand of 
the Campus Town development project. The groundwater model assumes that this pumping 
will be produced by their municipal Well #4. This results in a decrease in pumping of 
approximately 480 AFY from the 2 irrigation wells screened in the shallow Paso Robles 
aquifer but will result in an increase in pumping in the deeper Santa Margarita aquifer1. 
Based on information provided by the City of Seaside on projected total water use and 
construction timeline, the Campus Town project is assumed to begin in WY 2023 with usage 
starting at 100 AFY in 2023, 130 AFY in 2024, 215 AFY in 2025, and reaching a maximum 
of 301.1 AFY in 2026. The annual usage was allocated monthly based on the historical 
monthly demand percentages for the Cal-Am Monterey District used in the MPWMD Cal-
Am Demand-Supply model developed for the PWM Expansion SEIR and was added to the 
projected existing City of Seaside municipal pumping demand projections. 


Predicted Carmel River Flow Diversions and ASR Injection Assumptions 


The amount of Carmel River water available for diversion for ASR injection and for Cal-Am’s 
Table 132 diversions [PB19][PB20]used to meet Cal-Am system demand for the predictive simulation 
period is based on historical streamflow records. Because the future simulated hydrology is 
based on the historical hydrology of WY 1988–2016, the projected streamflow is taken as being 
the same as the historical streamflow and used as the basis for determining when and if 
diversions can occur. As part of the PWM Expansion SEIR modeling (MPWMD, 2019a), 
MPWMD staff compared historical daily streamflow between WY 1987 and WY 2008 with 
daily minimum streamflow requirements. This allowed MPWMD to identify how many days in 
each month ASR water could be diverted from the Carmel River. Using an assumed daily 


 


1 In the Seaside model, the Muni #4 is represented as being screened in both the Paso Robles and the Santa 
Margarita formations, although there is some uncertainty as to whether Seaside Muni #4 is in fact screened in both 
aquifers, or only one of them (J. Lear, personal communication., September 2021). 
2 Table 13 diversions refers to a streamflow-dependent water right that Cal-Am can use in its Carmel River well 
fields as identified in Table 13 of SWRCB Decision 1632 (1995). It is in addition to Cal-Am’s entitled 3,376 AFY 
water right from the Carmel Valley basin with no streamflow restrictions. 
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diversion rate of 20 AF per day3, MPWMD estimated the volume of Carmel River water that 
could be injected into the ASR system each month. The analysis has been updated as part of this 
study and extended to include Carmel River streamflow data through WY 2021 and used to 
develop a revised projected monthly Carmel River diversion schedule for the baseline model. 
The Carmel River water available for injection was divided between the ASR 1&2 Well Site and 
the ASR 3&4 Well Site according to the historic division of injection. The projected annual ASR 
injection and Cal Am Table 13 diversions are shown below on Figure 3. The projected period 
starts off during a multi-year drought4, such that there are almost no diversions in the first 4 
projected water years, followed by a period that includes multiple years of Above Normal and 
Extremely Wet conditions which allow for very high amounts of diversion. Table 1 lists the 
average number of projected annual diversion days, total ASR diversions, and Table 13 
diversions for each Carmel River water year type, based on the analysis of historical daily stream 
flows from WY 1987–2021. Note that the allowable diversion for ASR injection can easily drop 
by half even in just in going from a Normal water year to a Below Normal water year. 


Note that the approach of tying the ASR injection volumes directly to the cycled hydrology 
period differs from the previous 2013 replenishment modeling where a constant average annual 
ASR injection volume of 1,445 AFY, characteristic of Normal water year conditions was 
assumed.  


 


3 Historically, the diversion rate has been between 10–15 AF per day. The 20 AF diversion capacity assumes that 
planned improvements to increase the capacity of the Cal-Am Carmel River well field are implemented (Jon Lear, 
personal communication, January 21, 2022). 
4 Corresponding to the historical 1987–1991 drought 
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Figure 3. Projected Annual Carmel River Diversion for ASR Injection and Cal-Am Table 13 Diversions  
(CR = Carmel River) 


Table 2. Projected Average Annual Carmel River Diversions by Water Year Type 


Carmel River 
Water Year Type 


Average Number 
Diversion Days 


Average ASR Diversions 
(AFY) 


Average Table 13 
Diversions (AFY) 


Average Total 
Diversions (AFY) 


Extremely Wet 142 2,847 463 3,309 


Wet 125 2,500 406 2,906 


Above Normal 105 2,108 343 2,451 


Normal 64 1,274 207 1,481 


Below Normal 33 655 106 761 


Dry 19 380 62 442 


Critically Dry 3 51 8 60 
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Table 3. Annual Summary of Updated Baseline Simulation Water Year Types, Data Sources, and Major Project Events 


Water 
Year 


Carmel River 
Water Year Type 


Hydrology 
Source 


Water Year 


Pumping & 
Injection 


Cal-Am 
Repayment 


Year 
Project Timelines 


2018 Below Normal Actual Actual     
2019 Extremely Wet Actual Actual     
2020 Normal Actual Actual   PWM Base Project Begins (3,500 AFY) 
2021 Critically Dry Actual Actual   Cal-Am ceases pumping in Laguna Seca subbarea 
2022 Critically Dry 1988 Projected   PWM ramps up to 4,100 AFY 
2023 Critically Dry 1989 Projected   Seaside GC's shift to PWM water, Campus Town begins (100 AFY) 
2024 Critically Dry 1990 Projected 1 PWM Expansion Begins (5,750 AFY), Campus Town ramp up (130 AFY) 
2025 Dry 1991 Projected 2 SNG begins (25 AFY), Campus Town ramp up (215 AFY) 
2026 Normal 1992 Projected 3 SNG ramp up (30 AFY), Campus Town full capacity (301 AFY) 
2027 Wet 1993 Projected 4 SNG ramp up (50 AFY) 
2028 Critically Dry 1994 Projected 5 SNG full Capacity (70 AFY) 
2029 Extremely Wet 1995 Projected 6   
2030 Above Normal 1996 Projected 7   
2031 Above Normal 1997 Projected 8   
2032 Extremely Wet 1998 Projected 9   
2033 Normal 1999 Projected 10   
2034 Above Normal 2000 Projected 11   
2035 Normal 2001 Projected 12   
2036 Below Normal 2002 Projected 13   
2037 Normal 2003 Projected 14   
2038 Below Normal 2004 Projected 15   
2039 Wet 2005 Projected 16   
2040 Wet 2006 Projected 17   
2041 Critically Dry 2007 Projected 18   
2042 Normal 2008 Projected 19   
2043 Normal 2009 Projected 20   
2044 Above Normal 2010 Projected 21   
2045 Above Normal 2011 Projected 22   
2046 Dry 2012 Projected 23   
2047 Dry 2013 Projected 24   
2048 Critically Dry 2014 Projected 25 Final Year of Cal-Am Repayment Period 
2049 Dry 2015 Projected     
2050 Below Normal 2016 Projected     
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Pure Water Monterey Project Recharge Assumptions 


Pure Water Monterey Base Project WY 2020–2023 


The PWM project is a recycled water supply project that became operational in March 2020. It 
injects and stores purified recycled water in the Seaside basin temporarily for use as source of 
municipal water supply. Once injected into the Seaside Basin, the purified water mixes with 
native groundwater in the aquifers and is stored for future extraction and use. PWM currently 
provides 3,500 AFY of supply for Cal-Am to deliver to its customers in the Monterey Service 
district, allowing Cal-Am to reduce its diversions from the Carmel River system by that same 
amount. 


The PWM Project also includes a drought reserve component to support the use of recycled 
water for agricultural irrigation during dry years. The project provides an additional 200 AFY of 
purified water that will be injected in the Seaside Basin in wet and normal years for up to 5 
consecutive years. This will result in a banked drought reserve totaling up to 1,000 AF. During 
dry years, the project will inject less than 3,500 AF of water in the Basin; however Cal-Am will 
be able to extract the banked water to make up the difference in supply. Recycled water that 
would have otherwise been purified and injected during these dry years when the drought reserve 
is in use will be sent to augment the Castroville Seawater Intrusion Project’s (CSIP) agricultural 
irrigation supply in the Salinas Valley. Because the drought reserve component has not yet been 
agreed to by the CSIP growers, it is not currently active. However, it is assumed in the model to 
start in WY 2024 when the Expansion Project is projected to come online. 


PWM purified water is recharged through 4 deep injection wells (DIW) screened in the Santa 
Margarita Formation (deep aquifer), and 2 vadose zone wells (VZW) screened in the Aromas 
Sands that recharge the Paso Robles Formation (shallow aquifer). PWM water from back-
flushing of the DIW wells as part of weekly maintenance operations is discharged to percolation 
ponds also recharging the shallow aquifer. In the model, recharge to the shallow aquifer from the 
VZW wells and the percolation ponds is simulated by applying it as additional percolation at the 
water table beneath the recharge locations. 


The PWM base project is simulated from WY 2020 through WY 2023. For WY 2020–2021 the 
simulation uses the actual monthly recharge volumes to the 4 currently operational recharge 
wells, DIW-1; DIW-2; VZW-1; and VZW-2, and to the percolation ponds used for discharging 
backflush water. It should be noted that as originally planned, 70% of the recharged water 
(~2,450 AFY) would recharge the Santa Margarita Formation and 30% (~1,050 AFY) would 
recharge the Paso Robles Formation. However, once injection operations began in spring of 2020 
it was found that the VZW wells had a much lower capacity than originally planned for, and the 
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recharge distribution is currently closer to 95% to the Santa Margarita aquifer and only 5% to the 
Paso Robles aquifer. The updated model takes this new distribution into account. 


For WY 2022–2023, the model uses projected recharge rates developed for recent modeling of 
the PWM project included in the recently submitted Addendum to the PWM Title 22 
Engineering Report (M&A, 2021). This period includes a planned ramp up from an annual 
recharge rate of 3,500 AFY to include an additional 600 AFY of recharge for total of 4,100 
AFY[PB21][PB22] 5. The modeling also includes bringing online the 2 additional recently 
constructed deep injection  wells, DIW-3 and DIW-4, assumed to become operational in WY 
2022. The actual and projected injection rates to the DIW wells and to the VZW wells backflush 
percolation ponds are shown below on   Figure 4. Recharge at the VZW wells is assumed to 
remain at the same monthly rates as in WY 2021. Additional backflush water for each additional 
DIW well is also added to percolation pond recharge volumes in the simulation. 


 


5 A brief description of the proposed ramp up is found in the recent request to Water Board to amend the PWM 
operating permit: “Submittal of Report of Waste Discharge, Amendment of Pure Water Monterey WDRs–WRRs,” 
October 2021: 
https://documents.geotracker.waterboards.ca.gov/regulators/deliverable_documents/2069074332/M1W%20PWM%
20cover%20letter%20ROWD%2029Oct2021_.pdf 
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  Figure 4. Actual and Projected Annual PWM Recharge to the Deep Aquifer (DIW wells) and the Shallow Aquifer (VZW & Percolation Ponds) 
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Pure Water Monterey Expansion Project (WY 2024-2050) 


The proposed PWM Expansion project is assumed to come online in WY 2024 and includes an 
expanded capacity of the advanced water purification facility and an increase of recharge to the 
Seaside Basin by an additional 2,250 AFY for a total average yield of 5,750 AFY. Up to 
3 additional deep injection wells and an additional backflush basin are proposed for the 
expansion project.  


For Cal-Am to extract additional injected groundwater, deliver it to meet its system demands at 
all times, and also provide system redundancy, 4 new extraction wells and associated 
infrastructure would be constructed. These include 2 new extraction wells located at Seaside 
Middle School (EW-1 and EW-2), and 2 new extraction wells located off General Jim Moore 
Boulevard (EW-3 and EW-4). The location of these additional wells and pond are shown on 
Figure 5. 


 


Figure 5. Pure Water Monterey Expansion Injection Facilities (source: M1W, 2021) 
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The PWM Expansion project recharges varying volumes of water each year, with an average of 
5,750 AF recharged per year. The amount of water recharged annually depends on whether the 
projected hydrology is in a drought or non-drought year, and on the rules for banking and 
delivering water to the CSIP for irrigation use in the Salinas Valley. The drought year 
classification is based on percent deviation from long term average total annual precipitation data 
in the CSIP area. A monthly recharge schedule that includes an accounting and description of the 
CSIP banking and delivery program is shown in Table 10. The recharge schedule and the water 
year classification are updated and extended to align with the new baseline model hydrology 
period, and so for this reason, it differs from the delivery schedule used for the PWM Expansion 
SEIR modeling (M&A, 2019b). Locations of the planned wells have also been changed since the 
2019 SEIR modeling so the expansion DIW well locations in the baseline model were updated to 
align with the latest planned locations (M1W, 2021). Injection well DIW-7 is assumed to not be 
constructed. Additionally, it was found during the 2019 PWM Expansion SEIR modeling that 
injected water was being lost to the neighboring Monterey Subbasin, and that M1W is planning 
on allocating less injection volumes to the northernmost DIW wells to try to minimize how much 
injected water is lost out of the basin. Because this could impact the evaluation of the protective 
elevations, this revised plan is incorporated in the updated baseline model by adjusting the 
percentage of recharge water that each well receives. The recharge at the VZW wells was kept at 
WY 2021 rates. Of the total recharge water injected, 98.5% is injected into the Santa Margarita 
aquifer through the deep injection wells, and the remaining 1.5% is injected into the Paso Robles 
aquifer through the vadose zone wells6. Monthly recharge via backflush basins was also 
simulated based on estimated backflush rates reported in the recent addendum to the PWM 
Expansion Project SEIR (M1W, 2021). 


The assumed PWM Expansion Project Scenario allocation of recharge between different well 
sites is shown below in Table 4, and the annual injection volumes for the WY 2024–2050 period 
are shown on  Figure 4. Significant reductions in recharge of up to 1,000 AFY occur during 
drought years when recycled water is delivered to CSIP (e.g., WY 2027; 2036; 2042; and 2047). 


  


 


6 Note that this differs substantially from the assumptions used in the PWM Expansion SEIR modeling, where the 
split was 90% (~5,1750 AFY) Santa Margarita and 10% Paso Robles (~575 AFY).  
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Table 4. Allocation of Recharge to Deep Injection Wells and Vadose Zone Wells for Expanded PWM Expansion 
Project  


Percent of 
Total 
Recharge 


Deep Injection Wells Vadose Zone Wells 


98.5% 1.5% 


Well Site DIW-1 DIW-2 DIW-3 DIW-4 DIW-5 DIW-6 VZW-1 VZW-2 
Percent of 
Deep 
Recharge 


30% 20% 20% 5% 10% 15% - - 


Percent of 
Vadose Zone 
Recharge 


- - - - - - 63% 37% 


Percent of 
Total 
Recharge 


29.6% 19.7% 19.7% 4.9% 9.9% 14.8% 0.9% 0.6% 


 


Cal-Am Supply and Demand Projections 


Projected Cal-Am pumping in the Seaside basin for WY 2022–2050 is estimated using an 
updated version of the supply-demand forecast spreadsheet model developed by MPWMD for 
the 2019 PWM Expansion SEIR modeling (MPWMD, 2019a). The demand model was updated 
for the revised and expanded hydrologic period, and to incorporate the Cal-Am wells supplying 
the water demand of the SNG project when it is completed. The demand forecast has a uniform 
increase in demand over time, is tied to the hydrology cycle, and accounts for all of Cal-Am’s 
water rights and allocations and demand/supply sources (Carmel River Table 13 diversion, Sand 
City Desal, native groundwater, ASR, and PWM) to determine the projected monthly Seaside 
Basin pumping demand which is then distributed to Cal-Am extraction wells. The demand model 
also accounts for the reduction of Cal-Am’s wellfield pumping capacity that occurs during the 
2 months following ASR injection operations when ASR wells cannot be used for extraction, and 
during which extraction shifts to other wells. The demand model incorporates Cal-Am’s 700 AF 
replenishment payment and the Cease-and-Desist Order (CDO) restricting Cal-Am’s diversion of 
Carmel River water. It is assumed that the 25-year 700 AFY replenishment begins in WY 2024 
and finishes at the end of WY 2048, unless it needs to be extended as mentioned earlier. 


Cal-Am’s projected total annual water demand in WY 2022 is assumed to be 9,300 AF and to 
increase linearly to 11,700 AF through the end of WY 2050. The assumed starting volume is 
based on the 5-year average of Cal-Am’s historical demand for WY 2016–2020 as reported in 
Cal-Am’s 2020 Urban Water Management Plan (WSC, 2021). The 2050 demand is based on the 
upper demand projection from Figure 4 of the 2019 MPWMD supply and demand memo 
(MPMWD, 2019b). The monthly distribution of Cal-Am’s annual deliveries, provided by 
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MPWMD, is used to estimate future monthly demand, and is based on monthly averages of Cal-
Am deliveries from 2007 to 2017. The demand model estimates that roughly two-thirds of the 
total Cal-Am demand can be satisfied by extraction of native groundwater, injected Carmel River 
water, and injected PWM water from the Seaside Basin. Extraction from Carmel Valley7, Cal-
Am’s Carmel River Table 13 diversion[PB23][PB24], and the Sand City Desalination plant. The 
demand model assumes that Cal-Am will first exhaust available water from its native 
groundwater right  (which drops from 1,474 AFY to 774 AFY during the repayment period), 
followed by recovery of Pure Water Monterey water, and then finally recovery of ASR water 
from storage.  


Total projected Cal-Am annual demand is shown on Figure 6, broken out by water source. It 
includes the very small additional 70 AFY to supply SNG. Projected total annual Cal-Am 
Seaside Basin groundwater extracted is shown in Figure 7. Most of the pumping demand is 
supplied by recovery of PWM water (red), while ASR recovery (green) is primarily used during 
drought years. Cal-Am’s 25-year 700 AFY over-production repayment is visible in the drop in 
Native groundwater right (blue) from WY 2024 to 2048.  


 


7 Cal-Am has a total entitled right of 3,376 AFY from the Carmel River Aquifer that is not reliant on seasonal 
diversion minimum flow requirements as is the case with the Table 13 water rights diversions. 
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Figure 6. Total Cal-Am Annual Demand and Source to Meet Demand (CV = Carmel Valley) 


 


Figure 7. Projected Cal-Am Seaside Basin Pumping by Water Right 
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Updated Aquifer Parameters in the Vicinity of PWM Project Wells 


The updated baseline model incorporates modifications made in 2019 to the model’s 
hydrogeologic parameters in the region of the PWM project wells to incorporate data from 
aquifer tests conducted in the 2 existing deep injection wells DIW-1 and DIW-2, 4 MPMWD 
ASR wells, and the Paralta well. Data from those tests were used to adjust horizontal hydraulic 
conductivity, aquifer storativity, and aquifer thickness (M&A, 2019a). These updates are also 
now incorporated into the historical model. 


Initial Conditions 


Simulated groundwater levels for September 2017 from the historical model are used as the 
initial conditions for groundwater levels in the baseline model.  
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REPLENISHMENT SCENARIOS 


In addition to the baseline scenario detailed above, which includes the 25-year Cal-Am 700 AFY 
in-lieu replenishment and the PWM Expansion project both starting in WY 2024, 4 additional 
scenarios were run to evaluate the impact on achieving protective elevations: 


1. Providing 500 acre-feet of replenishment water per year starting in WY 2024 


2. Providing 1,000 acre-feet of replenishment water per year starting in WY 2024 


3. Providing 1,500 acre-feet of replenishment water per year starting in WY 2024 


4. Providing 1,500 acre-feet of replenishment water per year starting in WY 2024 while 
also reducing pumping in the shallow Paso Robles aquifer starting that same year by 
assuming that Mission Memorial Park switches to irrigating with recycled water instead 
of groundwater, and that the City of Seaside shifts all municipal pumping from Muni #4 
to a new deeper well screened only in the Santa Margarita Formation 


For the additional replenishment scenarios, the water is assumed to be injected into the Santa 
Margarita Formation at the 6 PWM DIW wells. The total annual additional replenishment 
volume is assumed to be distributed throughout the year in the same monthly proportions as the 
PWM injection rates at each DIW well. The additional replenishment injections do not affect the 
projected recovery of PWM water by Cal-Am.  


MODEL RESULTS 


Model assumptions for the scenarios discussed above are integrated into the Seaside Basin 
groundwater flow model and the model is run separately for each scenario. Results of the model 
runs are presented in the subsections below. The first subsection discusses the ability of each 
simulated scenario to reach protective elevations at coastal monitoring wells. The second 
subsection discusses changes in simulated net inflow of water to the basin from offshore. 


Groundwater Levels at Coastal Monitoring Wells 


 The simulated groundwater elevations for the updated baseline and for each scenario are 
evaluated in the 6 monitoring wells used for establishing protective elevations against 
seawater intrusion (HydroMetrics LLC, 2009). These monitoring wells are: MSC Deep, 
MSC Shallow, PCA-West Deep, PCA-West Shallow, Sentinel Well 3 (also referred to as 
SBMW-3), and CDM MW-4 (Figure 11).  







 


Page 22 


 Simulated water levels for the updated baseline simulation in the 3 monitoring wells 
screened in the deep aquifer (Santa Margarita or Purisima Formation), along with the 
simulated change in mean sea level are shown in Figure 8, and the same data for the 3 
monitoring wells screened in the shallow aquifer (Paso Robles Formation) are shown in 
Figure 9. 


The groundwater levels in both the deep and shallow wells rise and fall seasonally with changes 
in seasonal demand and climatic conditions. These seasonal fluctuations are superimposed on the 
longer-term water level trends related both to dry and wet cycles and to changes in pumping and 
aquifer recharge. The protective water level elevations were established based on modeling that 
assumes steady-state conditions that have no time component to them. This steady-state 
assumption can be thought of as considering long-term averages of water levels, rather than 
considering shorter-term seasonal fluctuations. For this reason, for the purposes of comparing the 
changes in simulated groundwater levels to the protective elevations and to compare between 
scenarios more easily, annually averaged simulated groundwater levels are used in the following 
figures and analysis rather than the highest or lowest groundwater level within a given year. 


 Hydrographs of the annually averaged simulated groundwater levels at the 6 monitoring 
wells where protective elevations are established are shown on Figure 12 through Figure 
17 for the updated baseline simulation and replenishment scenarios 1 through 3, along with 
the protective elevation adjusted for SLR for each well. For comparison with actual current 
conditions the hydrographs also show the most recent groundwater levels measured at each 
well from WY 2018–2021. 


For all 3 replenishment scenarios, and at all the protective elevation monitoring wells, except for 
CDM MW-48,  the annual average groundwater levels rise steadily starting in WY 2024 (when 
both the PWM Expansion and the Cal-AM replenishment repayment period begin) through 
WY 2033. After WY 2033 mean annual groundwater levels begin to either level off and/or drop 
to varying degrees in response to periods of drought. During years when the Carmel River water 
year is classified as Below Normal, Dry, or Critically Dry, the volumes of both ASR injection 
and Table 13 Carmel River diversions to meet Cal-Am Monterey District demand are greatly 
reduced, as previously shown on Figure 3. Similarly, drought conditions in the CSIP service area 
result in a marked reduction in injected PWM water (shown on   Figure 4), as source water is 
diverted to augment the CSIP irrigation supply and also as Cal-Am recovers credited water from 
the “banked” drought reserve. In all the scenarios, groundwater levels drop markedly in the last 
several years of the simulation period (WY 2046–2050) because of the impacts of a simulated 


 


8 As has been observed in previous modeling, because of its very shallow depth and position in the basin, the 
groundwater levels at CDM MW-4 are largely insensitive to injection in the Santa Margarita Formation. 
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multi-year drought period9 during which both ASR and PWM injection are greatly reduced, 
Table 13 diversions are reduced and Cal-Am begins recovering banked ASR water credits to 
meet their system demand. The last 2 years of this period also coincides with the end of Cal-
Am’s repayment period, such that Cal-Am can exercise their full native groundwater rights 
during WY 2049–2050. 


The direct correlation of decreased Carmel River diversions for ASR and decreased PWM 
injection during these dry years and the sharp drops in groundwater level can be clearly seen in 
Figure 10 which shows the annually averaged groundwater levels in each of the wells, overlain 
with the total replenishment from ASR injection and PWM injection during the baseline 
scenario, as well as the periods and annual volumes when Cal-Am is projected to recover stored 
ASR water. 


 


9 The WY 2046–2050 drought is based on the repeated hydrology of the recent 2012–2015 drought 
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Figure 8. Simulated Groundwater Elevation in Deep Monitoring Wells for Updated Baseline Simulation  
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Figure 9. Simulated Groundwater Elevation in Shallow Protective Elevation Monitoring Wells for Updated Baseline Simulation 
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Figure 10. Annually Averaged Groundwater Elevations in Protective Elevation Wells Compared to PWM and ASR Injection and ASR Recovery (right axis) 
for the Baseline Scenario 
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Table 5 through Table 9 present summary values for a range of metrics for comparing the 
success of different replenishment amounts in achieving protective elevations at each of the 
monitoring wells. The metrics are calculated for the 25-year Cal-Am repayment period from 
WY 2024–2048. For each scenario, the tables identify:  


 during which water year the protective elevation is first reached at the well 


 the number of years it takes to reach the protective elevation 


 the number of water years during which the annually averaged groundwater level is at or 
above the protective elevation (within ± 3/4 foot) 


 the percentage of years during the 25-year period that the protective elevation is achieved 
or exceeded 


 the maximum head difference between the initial average groundwater level at the start of 
the 25-year period and the groundwater levels during the replenishment period 


 the increase in the maximum head difference for the scenario relative to the head 
difference during the baseline simulation 


 the incremental change in max head difference per each additional 500 AF increase in the 
annual replenishment amount 


The sections below will focus primarily on the results of the first 3 replenishment scenarios. The 
results of Scenario 4, which expands Scenario 3 by also including some redistribution of 
pumping away from the Paso Robles aquifer, will be addressed primarily in the context of 
evaluating if water levels at MSC Shallow, screened in the Paso Robles, could be further or more 
efficiently raised without additional injection in the Santa Margarita. 


Sentinel 3 (Deep aquifer) 


Groundwater levels in Sentinel 3 start off below its protective elevation but quickly rise above it 
in all the scenarios, as well as the baseline. The protective elevation is reached within 7 years 
from the start the PWM Expansion project for the baseline scenario, and incrementally sooner 
with each additional increase in annual replenishment volume, to as short as within 3 years for 
the 1,500 AFY replenishment scenario. As described above, however, the average annual 
groundwater levels plateau and then start fluctuating in response to periodic drought conditions 
and the protective elevation is not maintained for the entire 25-year period. However, even in the 
baseline scenario, the protective elevation is achieved during 52% (13 years) of the 25-year 
period, and 88% of the time for both the 1,000 AFY and 1,500 AFY replenishment scenarios. 
The biggest incremental increase in groundwater levels occurs between the 500 AFY scenario 
and the 1,000 AFY scenario.  
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PCA-West (Deep) and MSC (Deep) 


The groundwater level response in PCA-West (Deep) and MSC (Deep) is very similar to that of 
Sentinel 3, with similar ranges of average groundwater level increases of between 26 and 48 feet 
relative to the initial levels at start of the repayment period. However, because of the higher 
protective elevations designated for these wells, the protective elevation is never reached in the 
baseline scenario, though the protective elevation is achieved in all the replenishment scenarios, 
albeit less frequently than in Sentinel 3. Protective elevations in both wells are achieved within 
9 years for the 500 AFY scenario but are only achieved for 8%-12% of the 25-year period. 
Protective elevations are achieved at both wells 52%-56% of the years during the 1,000 AFY 
scenario, and between 68%-72% of the years for the 1,500 AFY scenario. As in the case of 
Sentinel 3, the biggest incremental increase in groundwater levels and in frequency of 
maintaining protective elevations occurs in the 1,000 AFY replenishment scenario. 


PCA-West (Shallow) 


The general pattern of the groundwater level response in PCA-West (Shallow) is similar to that 
in the deep wells, but at a lesser scale. Maximum annual average head differences are only on the 
order of 5–6 feet. The groundwater levels start off already above the protective elevation and 
remain so for the entire 25-year period, for all the scenarios including the baseline. 


MSC (Shallow) 


MSC Shallow also follows the same general pattern as the other wells, though with slightly 
greater increases in groundwater levels of between 6 and 8.5 feet. However, because of the 
higher protective elevation for this well, the average annual groundwater level never reaches the 
protective elevation for either the baseline or the 500 AFY scenario. During the 1,000 AFY 
scenario, the protective elevations are achieved in WY 2035 after 11 years of replenishment, but 
the protective elevation is only maintained for 1 year. With the 1,500 AFY scenario, the 
protective elevation is reached within 10 years and is achieved for 5 of the 25 years (20% of the 
simulation period). Scenario 4 was developed primarily to evaluate if water levels at MSC 
Shallow could be further raised without the need for injecting additional replenishment water 
into the Santa Margarita. Like Scenario 3 it consists of 1,500 AFY of replenishment to the Santa 
Margarita but also includes a reduction in pumping in the Paso Robles by means of assuming the 
conversion of landscape irrigation water at Mission Memorial Park from the current shallow 
groundwater source (22 AFY) to recycled water and moving City of Seaside municipal pumping 
(~580 AFY) from well Muni #4, which is screened across both the Lower Paso Robles and the 
Santa Margarita, to a new well screened only in the deeper Santa Margarita. The results of 
Scenario 4 show that the in-lieu replenishment resulting from reducing pumping in the Paso 
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Robles was able to increase the percent of years that protective elevations are achieved in MSC 
Shallow to 40% as compared to only 20% for Scenario 3.  


CDM MW-4 (Shallow Aquifer) 


The groundwater level response in CDM MW-4 is very different from all the other wells. As 
described in previous modeling studies the sharp spikes in groundwater level in the well are 
responses to shallow recharge events at the land surface. The large spike in 2032 for example, 
corresponds to response to a very wet year. Because of its very shallow depth and position in the 
Southern Coastal subarea of the basin the groundwater levels are insensitive to changes in 
recharge activities in the Northern Inland and Northern Coastal Santa Margarita aquifer. The 
groundwater levels in the well also appear to be heavily influenced by SLR, as the base 
groundwater level follows the SLR trend visible in the adjusted protective elevation curve. 
Although the simulated groundwater levels at CDM MW-4 are slightly below the protective 
elevation, comparison with measured groundwater levels in the well indicates that the model 
generally underpredicts the groundwater levels at the well by about a foot, and that the simulated 
groundwater levels in the well would be at or above the protective elevation for the entire 25-
year period.  
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Figure 11. Location of Protective Elevation Monitoring Wells 
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Figure 12. Simulated Groundwater Elevations and Protective Elevation at Sentinel Well #3 







 


Page 32 


 


Figure 13. Annualy Averaged Simulated Groundwater Elevations and Protective Elevation at PCA-West Deep 
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Figure 14. Annualy Averaged Simulated Groundwater Elevations and Protective Elevation at MSC Deep 
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Figure 15. Annualy Averaged Simulated Groundwater Elevations and Protective Elevation at PCA-West Shallow 
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Figure 16. Annualy Averaged Simulated Groundwater Elevations and Protective Elevation at MSC Shallow 
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Figure 17. Annualy Averaged Simulated Groundwater Elevations and Protective Elevation at CDM MW-4
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Table 5. Number of Years from WY2024 for Average Groundwater Level to Reach Protective Elevation and Year 
Reached 


Scenario Sentinel 3 
(Deep) 


PCA-W (Deep) MSC (Deep) PCA-W 
(Shallow) 


MSC (Shallow) CDM MW-4 
(Shallow) 


Baseline 7 (2031) not reached not reached already reached not reached already reached 


1)  500 AFY 6 (2030) 9 (2033) 9 (2033) already reached not reached already reached 


2) 1,000 AFY 5 (2029) 7 (2031) 8 (2032) already reached 11* (2035) already reached 


3) 1,500 AFY 3 (2027) 6 (2030) 6 (2030) already reached 10 (2034) already reached 


4) 1,500 AFY + Q Redist. 3 (2027) 7 (2031) 7 (2031) already reached 9 (2033) already reached 


*within 0.75 foot 


Table 6. Percent and Number of Years from WY2024-2048 that Average Groundwater Level Achieves Protective 
Elevation 


Scenario 
Sentinel 3 


(Deep) PCA-W (Deep) MSC (Deep) 
PCA-W 


(Shallow) MSC (Shallow) 
CDM MW-4 
(Shallow) 


Baseline 52% (13) not reached not reached 100% (25) not reached 100% (25) 


1)     500 AFY 72% (18) 12% (3) 8% (2) 100% (25) not reached 100% (25) 


2) 1,000 AFY 88% (22) 56% (14) 52% (13) 100% (25) 4%* (1) 100% (25) 


3) 1,500 AFY 88% (22) 72% (18) 68% (17) 100% (25) 20% (5) 100% (25) 


4) 1,500 AFY + Q Redist. 84% (21) 64% (16) 64% (16) 100% (25) 40% (10) 100% (25) 


*within 0.75 foot 
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Table 7. Maximum Average Groundwater Level Increase from WY2024 to WY2048 in Feet 


Scenario 


Sentinel 3 
(Deep) 


PCA-W (Deep) MSC (Deep) PCA-W 
(Shallow) 


MSC (Shallow) CDM MW-4 
(Shallow) 


Maximum Average Groundwater Elevation Increase, Feet 


Baseline 28 30 26 4.8 6.3 2.4 


1)     500 AFY 33 35 30 5.2 7.1 2.4 


2) 1,000 AFY 42 44 38 5.8 8.0 2.4 


3) 1,500 AFY 46 48 41 6.0 8.5 2.4 


4) 1,500 AFY + Q Redist. 44 46 40 6.3 8.7 2.5 


 


Table 8. Maximum Average Groundwater Level Increase over Baseline Scenario 


Scenario 


Sentinel 3 
(Deep) PCA-W (Deep) MSC (Deep) 


PCA-W 
(Shallow) MSC (Shallow) 


CDM MW-4 
(Shallow) 


Maximum Average Groundwater Elevation Increase, Feet 


Baseline - - - - - - 


1)     500 AFY 5 6 5 0.4 0.8 0 


2) 1,000 AFY 14 15 13 1.0 1.7 0 


3) 1,500 AFY 18 18 16 1.2 2.2 0 


4) 1,500 AFY + Q Redist. 16 16 14 1.5 2.4 0.1 
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Table 9. Increase in Average Groundwater Level per Each Additional 500 AFY of Replenishment 


Scenario 


Sentinel 3 
(Deep) 


PCA-W (Deep) MSC (Deep) PCA-W 
(Shallow) 


MSC (Shallow) CDM MW-4 
(Shallow) 


Average Groundwater Elevation Increase, Feet 


Baseline - - - - - - 


1)     500 AFY 5 6 5 0.4 0.8 0 


2) 1,000 AFY 9 9 8 0.6 0.9 0 


3) 1,500 AFY 4 4 3 0.2 0.5 0 


4) 1,500 AFY + Q Redist.* 2 2 2 0.5 0.7 0.1 


*For Scenario 4, values are compared to Scenario 2 


Change in Net Inflow to the Basin from Offshore  


In addition to evaluating how the replenishment scenarios succeed in raising groundwater levels 
to protective elevations, the water budget analysis of the model results in Figure 18 shows the net 
annual inflow of groundwater into the Seaside Basin from the offshore portions of the aquifer for 
the updated baseline simulation and Scenario 2 (1,000 AFY replenishment). Positive values 
represent net inflow of groundwater moving from offshore across the coastline into the basin. 
Negative values represent net outflow of water from the onshore aquifers into the offshore 
region. The solid dark blue line represents the net inflow into the Northern Coastal subarea of the 
basin for the baseline scenario, and it shows that prior to the start of the repayment period in 
WY2024 there is a net inflow of water from the offshore areas into the basin along the coastal 
boundary associated with the multi-year drought period. While not necessarily implying seawater 
intrusion, because there may be freshwater stored offshore in the aquifer, this represents a 
condition that would increase the potential for sea water intrusion. In WY2024 when both the 
PWM Expansion and the Cal-Am repayment period begins, groundwater levels in the basin 
begin to rise and simulated flows change to reflect a net outflow of groundwater from the basin 
in the offshore direction. The net outflow reaches a peak in WY2033 following a series of wet 
and extremely wet years (identified by dates with blue shading), and then begins to decrease in 
magnitude and hovers around a constant level before starting to move back in the direction 
decreased flow to the offshore areas as the simulation passes through the final multi-year 
drought. This trend is maintained in Scenario 2 as shown by the dashed blue line, but with the 
injection of the additional 1,000 AFY of replenishment water creates an additional buffer of 
offshore outflow. Increased offshore groundwater flow minimizes the potential for seawater 
intrusion. The orange line represents the Southern Coastal subarea, which as would be expected 
appears to be largely insensitive to the replenishment projects in the Northern subareas. This 
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analysis suggests that even if protective elevations are not maintained 100% of the time because 
of periods of drought, the basin would still maintain a net outflow to the ocean during the 
1,000 AFY replenishment scenario. This analysis considers the total net flow over the entire 
coastal boundary of each coastal subarea and for all the layers combined, however, and so may 
not show differences in trends that could be spatially localized along the coast or at different 
depths.  The model results could be further broken out in the future to look at potential variability 
by depth and location along the coastline.
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Figure 18. Net Groundwater Inflow to the Seaside Basin from Offshore for the Baseline and 1,000 AFY of Replenishment Water Scenario) 







 


Page 42 


Conclusions & Considerations 


1. Under the 1,000 AFY replenishment scenario, protective groundwater elevations are 
reached, at least initially, in all protective elevation wells within 11 years. Average annual 
groundwater levels remain above protective elevations for over 50% of the water years 
during the 25-year replenishment period, except at MSC Shallow, at which the protective 
elevation is reached only once, in WY 2035. After this year, groundwater levels stop 
increasing and slowly decline due to the drought years in the projected hydrologic cycles 
that reduces the availability of water for ASR and PWM injection and increases recovery of 
ASR and PWM water in storage. [PB25][PB26] 


2. A water budget analysis of the net inflow of water from offshore areas into the basin 
indicates the 1,000 AFY scenario maintains and enhances the reversal of flow from a net 
inflow of water from offshore to a net outflow of water to offshore, even when protective 
elevations are not being met at all the wells. The additional replenishment water adds an 
additional buffer to maintain strong net offshore outflows even in drought years. 


3. Increasing replenishment to 1,500 AFY results in only slight improvement at MSC Shallow, 
and only marginal increases in protective elevation metrics at the other protective elevation 
wells. Because both the other shallow aquifer protective elevation monitoring wells, (PCA-
W Shallow and CDM MW-4), start off already meeting protective elevations, this suggests 
that there is limited benefit in trying to continue to raise the groundwater levels at 
MSC Shallow by increasing injection in the deeper Santa Margarita Formation. Rather, as 
illustrated by the results of Scenario 4, other alternatives could be considered and evaluated 
such as redistributing pumping from wells screened completely or partially in the Paso 
Robles, increased use of recycled water for irrigation purposes, such as at Mission Memorial 
Park, and simulating additional recharge directly to the Paso Robles aquifer. 


4. The original 2013 replenishment modeling (Hydrometrics WRI, 2013) did not explicitly 
account for impacts of drought on the availability of Carmel River water for ASR injection 
and other Cal-Am use. Instead, it used a constant average injection and recovery rate each 
year rather having it fluctuate with hydrologic cycles. The results of the updated model 
scenarios that couple ASR and PWM operations to the hydrology illustrate the significant 
impact that multi-year droughts, and even just below normal periods, can have on the 
availability of water for ASR and PWM recharge and on the timing of reaching and 
maintaining protective elevations.  


5. Simulated groundwater levels rose quickly in response to replenishment during periods of 
Normal and Above Normal water years following the prolonged drought at the start of the 
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simulated replenishment period, suggesting that levels would rebound again after the 
drought at the end of the simulation period. However, this rapid rebound is also a function 
of the assumption that Cal-Am will extract ASR water as its last source of supply, after 
exhausting available water from their native groundwater rights and PWM water. This 
assumption has the consequence that a very large portion of the injected ASR water is left 
in storage in the Basin. 


6. The 2009 modeling that established the protective elevations assumed steady-state 
conditions that have no time component to them, and essentially assumes that sufficient time 
has passed that conditions have equilibrated to fixed state. That modeling did not directly 
consider and does not inform or suggest for how long a period groundwater levels can stay 
below protective elevations without greatly increasing the risk of sea water intrusion. This is 
something that could be evaluated with additional modeling. 


7. In addition to the constant 1,000 AFY replenishment, additional “booster” injections could 
be considered following protracted drought periods to make up the lost water. 


8. The modeling simulation period ends just as Cal-Am’s 25-year repayment period ends. It is 
not clear what impact the end of the repayment period will have on water levels.  


9.  It is also not clear how climate change and the potential increased frequency and duration 
of extreme weather events will impact the ability to maintain protective elevations. 
Additional modeling of projected future climate scenarios could be used to evaluate this. 
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Table 10. Projected PWM Expansion Project Water Injection Schedule and CSIP Storage and Delivery Operation 


Water     
Year 


Simulated 
Historical 
Climate 


Water Year 


Salinas 
Station 


Precipitation           
(% of Average) 


Drought 
Year 


Criteria 
(<75% of 
Average) 


Injection 
Delivery 


Schedule 


Injection 
Volume 


(acre-feet) 


Annual 
Recycled 
Water to 


CSIP         
(acre-feet) 


Drought 
Reserve 
Change 


(acre-feet) 


Cumulative 
Drought 
Reserve              


(acre-feet) 


Injection Delivery Schedule (acre-feet) 


Oct Nov Dec Jan Feb Mar Apr May June July Aug Sep Total 


2023 1989 69% Drought  4,100 - - 0              


2024 1990 64% Drought G 5,750 200 - 0 607 610 641 625 569 621 348 349 337 348 353 343 5,750 
2025 1991 73% Drought G 5,750 200 - 0 607 610 641 625 569 621 348 349 337 348 353 343 5,750 
2026 1992 83%  A 5,950 - 200 200 607 610 641 625 569 621 381 383 369 382 387 376 5,950 
2027 1993 125%  A 5,950 - 200 400 607 610 641 625 569 621 381 383 369 382 387 376 5,950 
2028 1994 66% Drought E 5,350 600 (400) 0 607 610 641 625 569 621 282 281 271 280 285 278 5,350 
2029 1995 130%  A 5,950 - 200 200 607 610 641 625 569 621 381 383 369 382 387 376 5,950 
2030 1996 103%  A 5,950 - 200 400 607 610 641 625 569 621 381 383 369 382 387 376 5,950 
2031 1997 131%  A 5,950 - 200 600 607 610 641 625 569 621 381 383 369 382 387 376 5,950 
2032 1998 247%  A 5,950 - 200 800 607 610 641 625 569 621 381 383 369 382 387 376 5,950 
2033 1999 104%  A 5,950 - 200 1000 607 610 641 625 569 621 381 383 369 382 387 376 5,950 
2034 2000 116%  B 5,750 - - 1000 573 577 607 591 538 587 381 383 369 382 387 376 5,750 
2035 2001 102%  B 5,750 - - 1000 573 577 607 591 538 587 381 383 369 382 387 376 5,750 
2036 2002 55% Drought H 4,750 1,000 (1,000) 0 573 577 607 591 538 587 217 214 205 213 218 212 4,750 
2037 2003 80%  A 5,950 - 200 200 607 610 641 625 569 621 381 383 369 382 387 376 5,950 
2038 2004 84%  A 5,950 - 200 400 607 610 641 625 569 621 381 383 369 382 387 376 5,950 
2039 2005 159%  A 5,950 - 200 600 607 610 641 625 569 621 381 383 369 382 387 376 5,950 
2040 2006 125%  A 5,950 - 200 800 607 610 641 625 569 621 381 383 369 382 387 376 5,950 
2041 2007 74% Drought C 4,950 1,000 (800) 0 607 610 641 625 569 621 217 214 205 213 218 212 4,950 
2042 2008 79%  A 5,950 - 200 200 607 610 641 625 569 621 381 383 369 382 387 376 5,950 
2043 2009 89%  A 5,950 - 200 400 607 610 641 625 569 621 381 383 369 382 387 376 5,950 
2044 2010 141%  A 5,950 - 200 600 607 610 641 625 569 621 381 383 369 382 387 376 5,950 
2045 2011 125%  A 5,950 - 200 800 607 610 641 625 569 621 381 383 369 382 387 376 5,950 
2046 2012 81%  A 5,950 - 200 1000 607 610 641 625 569 621 381 383 369 382 387 376 5,950 
2047 2013 74% Drought H 4,750 1,000 (1,000) 0 573 577 607 591 538 587 217 214 205 213 218 212 4,750 
2048 2014 54% Drought G 5,750 200 - 0 607 610 641 625 569 621 348 349 337 348 353 343 5,750 
2049 2015 89%  A 5,950 - 200 200 607 610 641 625 569 621 381 383 369 382 387 376 5,950 
2050 2016 117%  A 5,950 - 200 400 607 610 641 625 569 621 381 383 369 382 387 376 5,950 


 


Prior Water Year 
Drought Reserve 


(acre-feet) 
Purified Water Delivery Schedule for Injection (acre-feet[AF]) Oct Nov Dec Jan Feb Mar Apr May June July Aug Sep Total 


NA Normal/Wet Building Reserve wet/normal year A 607 610 641 625 569 621 381 383 369 382 387 376 5,950 


1000 Normal/Wet Full Reserve wet/normal year B 573 577 607 591 538 587 381 383 369 382 387 376 5,750 


800 before drought reserve complete drought year (1,000 AF to CSIP) C 607 610 641 625 569 621 217 214 205 213 218 212 4,950 


600 before drought reserve complete drought year (800 AF to CSIP) D 607 610 641 625 569 621 250 248 238 247 251 245 5,150 


400 before drought reserve complete drought year (600 AF to CSIP) E 607 610 641 625 569 621 282 281 271 280 285 278 5,350 


200 before drought reserve complete drought year (400 AF to CSIP) F 607 610 641 625 569 621 315 315 304 314 319 310 5,550 


0 before drought reserve complete drought year (200 AF to CSIP) G 607 610 641 625 569 621 348 349 337 348 353 343 5,750 


1000 Drought Full Reserve drought year (1,000 AF to CSIP) H 573 577 607 591 538 587 217 214 205 213 218 212 4,750 
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RUSSELL MCGLOTHLIN (State Bar No. 208826)
BROWNSTEIN HYATT FARBER SCHRECK, LLP 
1021 Anacapa Street, 2nd Floor 
Santa Barbara, CA 93101 
Telephone:  805.963.7000 
Facsimile:  805.965.4333 
rmcglothlin@bhfs.com


Attorney for Seaside Groundwater Basin Watermaster 


SUPERIOR COURT OF THE STATE OF CALIFORNIA 


FOR THE COUNTY OF MONTEREY 


California American Water,


Plaintiff, 


v. 


City of Seaside, et. al., 


Defendants. 


Case No.  M66343


STIPULATION TO ASSIGNMENT OF 
JUDGE ROBERT O’FARRELL 


The parties to the above-captioned case hereby stipulate to the assignment of Judge Robert 


O’Farrell (retired) for all purposes1.  


1 Watermaster counsel has been unable to obtain a stipulation for Mission Memorial Park due to 
change of counsel, but will continue to seek their stipulation. Mission Memorial Park has not 
objected to the assignment of Judge O’Farrell. 
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Dated: January _11__, 2019 CALIFORNIA-AMERICAN WATER COMPANY


By: _/s/ Lori W. Girard  _________________ 
 Lori W. Girard 
 Anthony J. Cerasuolo 
 Attorneys for CALIFORNIA-AMERICAN 


WATER COMPANY 


Dated: January _____, 2019 DELAY & LAREDO


By: __________________________________ 
David Laredo 
Attorneys for MONTEREY PENINSULA 
WATER MANAGEMENT DISTRICT 


Dated: January _____, 2019 PERRY & FREEMAN 


By: __________________________________ 
 Donald Gary Freeman 
 Attorneys for CITY OF SEASIDE 


Dated: January _11__, 2019 MONTEREY CITY ATTORNEY’S OFFICE


By: _/s/ Christine Davi________________ 
Christine Davi 
Attorneys for CITY OF MONTEREY 


Dated: January _____, 2019 LAW OFFICE OF VIBEKE NORGAARD


By: __________________________________ 
Vibeke Norgaard 
Attorneys for CITY OF SAND CITY 


Dated: January _____, 2019 CITY OF DEL REY OAKS 


By: __________________________________ 
Dino Pick  
City Manager of  CITY OF DEL REY OAKS 


Dated: January _11  _, 2019 SECURITY NATIONAL GUARANTY, INC.


By: _/s/ Sheri Damon_________________ 
Sheri Damon 
SECURITY NATIONAL GUARANTY, INC. 
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Dated: January __ , 2019 


Dated: January __!Q_, 2019 


1778167. 1 11279-002 


OFFICE OF THE COUNTY COUNSEL 
COUNTY OF MONTEREY 


By: -C~h-ar-1-es_J ___ M_c_k_e_e ______ _ _ 


Jesse J. Avila 
Attorneys for MONTEREY COUNTY WATER 
RESOURCES AGENCY 
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STIPULATION TO ASSIGNMENT OF .nJDGE ROBERT O'FARRELL 







PROOF OF SERVICE 


STATE OF CALIFORNIA ) 
) 


COUNTY OF SANTA BARBARA ) 


I, Caitlin Malone, am employed by Brownstein Hyatt Farber Schreck in the County of 
Santa Barbara, State of California. I am over the age of 18 and not a party to the within action. 
My business address is: 1021 Anacapa Street, 2nd Floor, Santa Barbara, California 931 O l. On 
January 15, 2019, I served the within documents: 


• STIPULATION TO ASSIGNMENT OF JUDGE ROBERT O'FARRELL 


D 


D 
D 
ŒJ 


BY OVERNIGHT DELIVERY. By placing with an overnight mail company for 
delivery a true copy thereof, enclosed in a sealed package, delivery fees prepaid 
addressed as shown on the Service List below. 


BY MAIL. By placing each envelope (with postage affixed thereto) in the U.S. 
Mail addressed as shown below. 


By personally sending a true copy via e-mail to the parties at the e-mail addresses 
listed on the attached Service List, on the date below. 


By posting the document listed above to the Odyssey e-FileCA website for e-service 
on all parties listed on the Court's website for this matter. 


SEE ATTACHED SERVICE LIST 


I am readily familiar with the firm's practice of collection and processing 
correspondence for mailing. Under that practice it would be deposited with the U.S. Postal 
Service on that same day with postage thereon fully prepaid in the ordinary course of business. 
I am aware that on motion of the party served, service is presumed invalid if postal cancellation 
date or postage meter date is more than one day after the date of deposit for mailing in affidavit. 


I declare under penalty of perjury under the laws of the State of California that the above 
is true and correct. Executed on January 15, 2019, at Santa Barbara, California. 


CAITLIN MALONE 


15141584 
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TECHNICAL MEMORANDUM 


DATE: February 25, 2022  


PROJECT #:     9150.0503 


TO:  Bob Jaques, Technical Program Manager, Seaside Basin Watermaster 


FROM: Pascual Benito, Ph.D. and Georgina King, P.G, C.Hg.  


PROJECT: Seaside Basin Watermaster 


SUBJECT: Assessment of Potential Seawater Intrusion Travel Rates 


INTRODUCTION 


The objective of this analysis is to estimate the velocities, time scales, and travel distances 
associated with potential seawater intrusion inland from locations along the coastline in the 
Northern Coastal Subarea of the Seaside basin. The analysis considers both current conditions 
and projected potential future conditions.  


The modeling analyzes particles released along the entire extent of the coastline of the Seaside 
Subbasin and the portions of the neighboring Monterey Subbasin in the top 4 layers1 of the 
Seaside Basin Watermaster’s groundwater Model (the Model) and tracked inland throughout the 
simulation to look at how inland flow velocities vary spatially along the coastline of the basin 
and under different basin conditions. Groundwater travel velocity is very sensitive to the 
effective porosity of the aquifer; and since the effective porosity of the Paso Robles is not a 
calibrated parameter2 from the Model, upper and lower bound estimates on the travel times are 
developed based on considering a reasonable range of aquifer effective porosities to provide a 
range of possible inland travel velocities. The maximum inland travel velocity is then used to 
provide estimates of travel times from the coastline to varying distances inland.  


 


1 Layer 1 = Aromas Sands & Older Dune Deposits; Layer 2 = Upper Paso Robles, Layer 3 = Middle Paso Robles; 
Layer 4 = Lower Paso Robles 
2 During the Model calibration process (Hydrometrics LLC, 2009), aquifer parameters including hydraulic 
conductivity and storage coefficients, were adjusted iteratively to minimize the differences between observed 
historical water levels and simulated water levels. The effective porosity was not one of the parameters adjusted or 
used in the calibration of the Model to water levels. 
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This particle tracking analysis cannot tell us where the interface between fresh groundwater and 
saline groundwater, also referred to as the seawater interface, is located currently, or where it 
will be in the future. In un-intruded aquifers the seawater interface can be located at some 
distance offshore depending on the geometry of the aquifer and the magnitude of freshwater flux 
in the offshore direction, while the interface will be located at some distance inland for an 
intruded aquifer. The analysis can provide a range of potential groundwater travel rates from the 
coastline under different potential basin conditions, and as such can provide insights into the 
time scales and distances at which further inland intrusion could occur if early signs of seawater 
intrusion are detected in coastal monitoring wells. 


ASSUMPTIONS FOR UPDATED BASELINE SIMULATION 


In this Technical Memorandum the term “baseline simulation” refers to the simulation of future 
conditions assuming only operation of currently planned projects with no additional 
replenishment added. The updated baseline simulation represents recent conditions from water 
year (WY) 2018 through 2021 based on actual measured pumping, injection, and hydrology; and 
projected potential future conditions from WY 2022 through WY 2050 based on projected 
pumping, currently planned projects, and a repeated historical hydrology record.  


The baseline simulation includes: 


 A new extended hydrology period with 2 multi-year drought periods 


 Projected mean sea level rise of up to 1.3 feet by 2050 


 Seaside Aquifer Storage and Recovery (ASR) injection of Carmel River water, which is 
tied to the cycled hydrology and the assumption that planned upgrades to the Cal-AM 
Carmel Valley wellfield are completed by WY 2024 


 Cal-Am's 25 year 700 AFY in-lieu replenishment begins in WY 2024 


 Pure Water Monterey (PWM) Expansion project (tied to the new hydrology) begins in 
WY 2024 


 Other planned projects including the City of Seaside’s replacement of groundwater with 
recycled water for golf course irrigation in WY 2024 and the construction of the Security 
National Guaranty (SNG) and Campus Town developments in the City of Seaside occur 


 No other sources of replenishment water are provided to the basin 


 The assumption that no proposed Groundwater Sustainability Plan (GSP) projects are 
implemented in the neighboring coastal Monterey and 180/400 Foot Subbasins, such that 
groundwater levels along the northern boundary of the Model (located close to the 
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boundary between those two subbasins) remain unchanged as currently represented in the 
Model boundary conditions. 


The updated baseline model simulates a 33-year period from October 2017 through the end of 
September 2050 (WY 2018–2050). The hydrology (rainfall, recharge, and streamflow) for 
WY 2018–2021 is based on measured values, while the hydrology for WY 2022 through 2050 is 
simulated by repeating the hydrology record from WY 1988 through 2016, as illustrated on 
Figure 1. Table 1 provides a listing of the simulated WY types, data sources, and major project 
events. A complete description of the baseline simulation assumptions and output is provided in 
the recent technical memorandum (M&A, 2022). 


 
Figure 1: Repetition of Hydrology for Predictive Model 


WY 1988 WY 2017 / 2018    WY 2021 / 2022 WY 2050 


Calibrated Model Predictive Model 


Actual  
WY 2018–2021 


 Hydrology (4 years) 


Repeat  
WY 1988–2016 


 Hydrology (29 years) 


Actual 
WY 1988–2017 


Hydrology (30 water years) 
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Table 1. Annual Summary of Updated Baseline Simulation Water Year Types, Data Sources, and Major Project Events  


Sim 
Year 


Water 
Year 


Carmel River 
WY Type 


Hydrology 
Source 


WY 


Pumping 
& 


Injection 


Cal-Am 
Repayment 


Period 
Projects Timeline 


1 2018 Below Normal Actual Actual     
2 2019 Extremely Wet Actual Actual     
3 2020 Normal Actual Actual   PWM Base Project Begins (3,500 AF&) 
4 2021 Critically Dry Actual Actual   Cal-Am ceases pumping in Laguna Seca  
5 2022 Critically Dry 1988 Projected   PWM ramps up to 4,100 AFY 
6 2023 Critically Dry 1989 Projected   Seaside Golf Courses shift to PWM water, Campus Town starts up (100 AFY) 
7 2024 Critically Dry 1990 Projected 1 PWM Expansion Begins (5,750 AFY), Campus Town ramp up (130 AFY) 
8 2025 Dry 1991 Projected 2 SNG starts up (25 AFY), Campus Town ramps up (215 AFY) 
9 2026 Normal 1992 Projected 3 SNG ramps up (30 AFY), Campus Town full capacity (301 AFY) 


10 2027 Wet 1993 Projected 4 SNG ramps up (50 AFY) 
11 2028 Critically Dry 1994 Projected 5 SNG full Capacity (70 AFY) 
12 2029 Extremely Wet 1995 Projected 6   
13 2030 Above Normal 1996 Projected 7   
14 2031 Above Normal 1997 Projected 8   
15 2032 Extremely Wet 1998 Projected 9   
16 2033 Normal 1999 Projected 10   
17 2034 Above Normal 2000 Projected 11   
18 2035 Normal 2001 Projected 12   
19 2036 Below Normal 2002 Projected 13   
20 2037 Normal 2003 Projected 14   
21 2038 Below Normal 2004 Projected 15   
22 2039 Wet 2005 Projected 16   
23 2040 Wet 2006 Projected 17   
24 2041 Critically Dry 2007 Projected 18   
25 2042 Normal 2008 Projected 19   
26 2043 Normal 2009 Projected 20   
27 2044 Above Normal 2010 Projected 21   
28 2045 Above Normal 2011 Projected 22   
29 2046 Dry 2012 Projected 23   
30 2047 Dry 2013 Projected 24   
31 2048 Critically Dry 2014 Projected 25 Potential Final Year of Cal-Am Repayment Period (see footnote on page 6) 
32 2049 Dry 2015 Projected     
33 2050 Below Normal 2016 Projected     
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SUMMARY OF SIMULATED BASELINE CONDITIONS  


To provide context for the simulated basin conditions used for particle tracking analysis, a 
summary of the results of the baseline simulation are provided below, starting with an overview 
of simulated groundwater levels at coastal monitoring wells and following with a summary of 
simulated inland fluxes from the offshore portions of the aquifers.  


Groundwater Levels at Coastal Monitoring Wells 


Six monitoring wells have been used for establishing protective elevations against seawater 
intrusion in the basin (HydroMetrics LLC, 2009). These monitoring wells are: MSC Deep, 
MSC Shallow, PCA-West Deep, PCA-West Shallow, Sentinel Well 3 (also referred to as 
SBMW-3), and CDM MW-4 and are shown on Figure 2. Annually averaged hydrographs of 
groundwater levels in these coastal monitoring wells for the updated baseline simulation along 
with the simulated change in mean sea level are shown on Figure 3. Also overlain on the figure 
are the total annual replenishment volumes from ASR injection and PWM injection during the 
baseline simulation, as well as the periods and annual volumes when Cal-Am is projected to 
recover stored (“banked”) ASR water. The right-hand vertical axis represents the groundwater 
level elevation and the left-hand vertical axis the annual recharge volumes. 


At all the protective elevation monitoring wells, except for CDM MW-43, the annual average 
groundwater levels rise steadily starting in WY 2024 (when both the PWM Expansion and the 
Cal-AM replenishment repayment period begin) through WY 2033. After WY 2033 mean annual 
groundwater levels begin to either level off and/or drop to varying degrees in response to wetter 
and drier periods. During years when the Carmel River WY is classified as Below Normal, Dry, 
or Critically Dry (identified by dates with orange shading), the volumes of both ASR injection 
and Table 13 Carmel River diversions4 to meet Cal-Am Monterey District demand are greatly 
reduced. Similarly, drought conditions in the Salinas Valley Castroville Seawater Intrusion 
Project (CSIP) service area result in a marked reduction in injected PWM water, as PWM source 
water is diverted to augment the CSIP agricultural irrigation supply and as Cal-Am recovers 
credited water from the banked drought reserve. Groundwater levels drop markedly in the last 
several years of the simulation period (WY 2046 through 2050) due to the impacts of a simulated 


 


3 As has been observed in previous modeling, because of its very shallow depth and position in the Southern Coastal 
subarea of the basin, the groundwater levels at CDM MW-4 are largely insensitive changes in operations in the 
Northern subareas of the basin. 
4 Table 13 diversions refers to a streamflow-dependent water right that Cal-Am can use in its Carmel River well 
fields as identified in Table 13 of SWRCB Decision 1632 (1995). It is in addition to Cal-Am’s entitled 3,376 AFY 
water right from the Carmel Valley basin with no streamflow restrictions. 
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multi-year drought period5 during which both ASR and PWM injection are greatly reduced, and 
Cal-Am begins recovering banked ASR water credits to meet their system demand. The last 
2 years of this period also coincides with the end of Cal-Am’s repayment period5, such that Cal-
Am can exercise their full native groundwater rights from WY 2049 through 2050. 


The direct correlation between drops in groundwater level and the Carmel River hydrology in 
terms of decreased Carmel River diversions for ASR and decreased PWM injection during these 
dry years and the sharp drops in groundwater level can be clearly seen in the overlay on Figure 3 
of the total replenishment from ASR injection and PWM injection during the baseline 
simulation, as well as the periods and annual volumes when Cal-Am is projected to recover 
stored ASR water.  


Change in Net Inflow to the Basin from Offshore  


Figure 4 shows the results of a water budget analysis of the model and provides an estimate of 
the net annual inflow of groundwater into the Seaside Basin from the offshore portions of the 
aquifer for the updated baseline simulation. Positive values represent net inflow of groundwater 
moving from offshore across the coastline into the basin. Negative values represent net outflow 
of water from the onshore aquifers into the offshore region. The solid dark blue line represents 
the net inflow into the Northern Coastal subarea of the basin for the baseline simulation, and it 
shows that prior to the start of the repayment period in WY 2024 there is a net inflow of water 
from the offshore areas into the basin along the coastal boundary associated with the multi-year 
drought period and for conditions before future projects commence. While not necessarily 
implying seawater intrusion, because there may be freshwater stored offshore in the aquifer, this 
represents a condition that would increase the potential for seawater intrusion. In WY 2024 when 
both the PWM Expansion and the Cal-Am repayment period begins, groundwater levels in the 
basin begin to rise and simulated flows change to reflect a net outflow of groundwater from the 
basin in the offshore direction. The net outflow reaches a peak in WY 2033 following a series of 
above normal and extremely wet years (identified by dates with blue shading), and then begins to 
decrease in magnitude and remains relatively constant through WY 2045 before flow to the 
offshore areas decreases further during the final multi-year drought. Increased offshore 
groundwater flow minimizes the potential for seawater intrusion. The orange line represents the 
Southern Coastal subarea, which as would be expected appears to be insensitive to projects in the 
Northern subareas. This analysis considers the total net flow over the entire coastal boundary of 
each coastal subarea and for all the layers combined, however, and does not show differences in 


 


5 The WY 2046–2050 drought is based on the repeated hydrology of the recent 2012–2015 drought 
5 Cal-Am’s repayment period may extend to more than 25 years depending on the amount of water that needs to be 
repaid. 
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trends that could be spatially localized along the coast or within different model layers that could 
indicate risk for localized seawater intrusion. The layer-by-layer particle tracking results in the 
next section will provide a sense of the variability in offshore inflows by depth and location 
along the coastline. 
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Figure 2. Location of Protective Elevation Monitoring Wells
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Figure 3. Annually Averaged Groundwater Elevations in Protective Elevation Wells Compared to PWM and ASR Injection and ASR Recovery (Right Axis) 
for the Baseline Simulation







 


 Page 10 


 


Figure 4. Net Groundwater Inflow to the Seaside Basin from Offshore for the Baseline and 1,000 AFY of Replenishment Water Scenario) 
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PARTICLE TRACKING OF INLAND FLOW ALONG COASTLINE 


Particles are released every 500 feet along the entire coastline (as shown on Figure 5) at the mid-
depth of model layers 1 through 4 (Aromas Sands & Older Dune Deposits, Upper, Middle, and 
Lower Paso Robles) at the start of the baseline simulation (October 2017) and their individual 
flow paths are tracked through the end of the 33-year baseline simulation (September 2050). 
Particles move with the groundwater and stop when they arrive at either a model boundary or a 
production well, or when the simulation ends. 


Effective Porosity Parameter 


The groundwater flow rate represented in Darcy’s Law, which forms the basis for the 
groundwater flow equations used in the model, represents the groundwater velocity averaged 
over the total cross-sectional area of aquifer material. The actual travel velocity of a particle of 
water—or solute moving with the water—is greater, as the water flows through only the fraction 
of the cross-sectional area that represents the pore spaces between the solid grains. For this 
reason, the actual groundwater travel velocity is inversely dependent on the effective porosity of 
the aquifer material. The effective porosity represents the fraction of the total aquifer volume 
(both pore space and solid grains) through which water actually flows (i.e., only the connected 
pore space). For the same volumetric flux, a higher effective porosity produces a slower particle 
travel velocity, and a smaller effective porosity produces faster travel velocity, because the same 
amount of flow is concentrated through a smaller cross-sectional area. 


For a regional scale model, like the Seaside Model, where aquifers may be represented by a 
single model layer, the effective porosity parameter can also take on a surrogate role of 
accounting for depth intervals within an aquifer that are thinner than the total vertical layer 
thickness represented in the model, which are more permeable and through which a greater 
portion of the flow is concentrated In this case, in order to represent faster flow through this 
depth interval in the model, it may be necessary to use values of effective porosity that are lower 
than the effective porosity value that could be measured in the laboratory for the bulk aquifer 
material, or than would be needed if using multiple thinner model layers to represent the same 
single aquifer. For example, this has been found to be the case in recent and ongoing work 
analyzing and calibrating the Model to match the results of tracer studies recently conducted in 
the Santa Margarita formation for the Pure Water Monterey project (M&A, 2021). Spinner log 
vertical flow profiling in the ASR wells indicates that 70% of the flow in the well is occurring 
through only the lower 20% of the Santa Margarita formation (Padre, 2002; Pueblo, 2008). The 
result of this is that to match the faster observed tracer travel times resulting from preferential 
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flow through only a portion of the total formation thickness, effective porosities as low as 7-8% 
have been needed to calibrate the particle tracking models (M&A, 2021)6.  


The Seaside model has been calibrated to groundwater levels but not to solute transport travel 
times, and as such the effective porosity of each aquifer is not currently a calibrated value in the 
model. For this reason, the particle tracking analysis evaluates a range of effective porosities to 
provide an upper and lower range estimate for potential inland travel times. A spatially uniform 
effective porosity of 8% is chosen to represent the higher range of potential travel velocities and 
an effective porosity of 16% to represent a lower velocity range. For comparison, previous 
estimates of average coastal influx rates used a higher effective porosity of 20% (Hydrometrics 
WRI, 2013). 


It needs to be emphasized that particle tracking is not a substitute for full seawater intrusion 
modeling. Particle tracking represents the advective7 transport of freshwater and does not 
account for the gradients due to density differences between saltwater and freshwater, or 
hydrodynamic dispersion and mixing, such as would be represented by using a density-
dependent flow and transport model such as SEAWAT. The basin model has been spatially 
discretized8 and calibrated specifically to evaluate changes in water levels and water fluxes at a 
basin subarea scale, and not specifically to evaluate solute transport travel times. As such, 
particle tracking based on the basin model will have limitations based on the vertical and 
horizontal model grid cell size. Particle tracking also does not tell us where the interface between 
freshwater and seawater is located currently or where it will be in the future. What particle 
tracking can provide is a range of potential groundwater travel rates from the coastline under 
different potential basin conditions, and as such can provide insights into the time scales and 
distances at which further inland intrusion could occur if early signs of seawater intrusion are 
detected in coastal monitoring wells.  


 


6 Ongoing analysis of preliminary results from a more sensitive fluorescent dye tracer study suggest effective 
porosities as low as 5% may be needed. 
7 Advection refers to a solute being carried along with the bulk or average movement of groundwater, at the average 
local groundwater velocity, and does not include the additional spreading of solutes due to hydrodynamic dispersion 
that would lead to a lower concentration leading edge traveling faster than the average groundwater flow.   
8 Spatial discretization refers to the horizontal model grid cell size and model layer thicknesses selected to represent 
the groundwater basin by means of a numerical model. The finer the spatial discretization (e.g. smaller grid cells, 
thinner layers) that is chosen, the more detailed and refined the numerical representation can become, but at a 
tradeoff of increased computational complexity and data requirements. The degree of spatial resolution needed for 
accurately modeling solute transport is often greater than the spatial resolution needed to model average water levels 
and fluxes.  
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Particle Tracking Results 


The results of the particle tracking simulations for model layers 1 (Aromas Sands & Older Dune 
Deposits) and layers 2 through 4 (Upper, Middle, and Lower Paso Robles) are presented on 
Figure 6 through Figure 9, focused on the Northern Coastal Subarea of the Seaside Subbasin. For 
each model layer, the figures show the path taken by each particle, after it is released at the 
coastline, over the entire 33-year baseline simulation period. The left-hand panel of each figure 
shows the results particle paths with an assumed layer effective porosity of 8%, while the right-
hand panel shows the results for an assumed effective porosity of 16%. The particle paths are 
color-coded by travel time, with each color band representing a 5-year increment of time traveled 
since the particle was first released at the coastline at the start of the simulation. For example, the 
red color represents the position(s) of the particle in the first 5 years, orange represents the 
position in years 5 through 10, etc.  


Note that only model layers 1 and 2 have active coastal grid cells across the entire shoreline in 
the Southern Coastal Subarea. Layers 3 through 5 pinch out just south of the boundary between 
the Southern and Northern Coastal Subareas where the Monterey Formation occurs at very 
shallow depths on the south side of the Seaside Fault. So, particles cannot be tracked from the 
Southern Coastal Subarea coastline in the deeper layers. In the 2 shallower layers, the flow is 
always in the offshore direction, consistent with the observations that water levels in the 
Southern Coastal Subarea are already at or above protective elevations. The particles tracks for 
Layer 1 and Layer 2 for the Southern Coastal Subarea are shown in Figure 10 and Figure 11. 


Some general observations can be made by comparing the results for each layer 


 For all model layers, the particles under the 8% effective porosity assumption travel 
significantly faster and further than under the 16% effective porosity assumption, as 
would be expected.  


 As shown on Figure 6, for Layer 1 (Aromas Sands & Older Dune Deposits), the 
movement of particles (and the flow of water) in the basin is almost entirely in the 
offshore direction for the entire simulation except in the vicinity of Sentinel Well #3 
along the subbasin boundary with the Monterey Subbasin. In the first 10 years of the 
simulation there is some movement of particles from the Monterey Subbasin into this 
area, but these appear to then move back toward the coast or toward the Monterey 
Subbasin as water levels in the Seaside Subbasin rise relative to the water levels in the 
Monterey Subbasin, reversing the flow gradients. Particles released along the coastline in 
the neighboring Monterey Subbasin appear to travel quickly large distances inland due to 
a combination of higher modeled hydraulic conductivities in this area and the inland 
gradients generated by the hydraulic heads assigned along the northern boundary of the 
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model. The portions of the Seaside Subbasin groundwater Model that represent areas 
outside of the boundaries of the Seaside Subbasin itself have not been the primary focus 
of model development and calibration, so the results in those areas have a greater degree 
of uncertainty than areas within the Seaside Subbasin itself. 


 In Layer 2 (Upper Paso Robles), as shown on Figure 7, the movement of particles (and 
the flow of water) in the basin starts off in the first 5 years initially as moving very slowly 
in an inland direction in the northern half of the Northern Coastal Subarea, and moving 
offshore in the southern half, and then switches to almost entirely moving in the offshore 
direction as water levels rise. As in Layer 1, there is some inland crossflow at the 
boundary in the vicinity of Sentinel Well #3 along the subbasin boundary with the 
Monterey Subbasin. And similarly, particles released along the coastline in the 
neighboring Monterey Subbasin appear to travel quickly large distances inland due to a 
combination of higher modeled hydraulic conductivities in this area and the inland 
gradients generated by the hydraulic heads assigned along the northern boundary of the 
model.  


 In Layer 3 (Middle Paso Robles), as shown on Figure 8, the movement of particles is 
initially inland at very slow rates, and then reverses to the offshore direction. The 
offshore flow is at very low rates in the northern and southern portions of the Northern 
Coastal Subarea, while in the central portion of the coastline, this offshore flow appears 
to be much faster, reflective of both higher hydraulic conductivities in this portion of the 
model, and because this area is directly downgradient from the PWM recharge areas. 
There is consistent inland flow in the vicinity of Sentinel #3 and the bordering areas of 
the Monterey Subbasin but at much smaller rates than simulated in Layers 1 and 2. 


 As shown on Figure 9, the inland movement of particles in Layer 4 (Lower Paso Robles), 
is much greater than in the other layers. The movement of particles is initially inland at 
relatively high rates, penetrating almost half a mile in the first decade in the area around 
PCA-W and PCA-E before the flow gradients reverse to be in the offshore direction for 
some time. There is also significant and consistent inland flow in the vicinity of Sentinel 
#3 and the bordering areas of the Monterey Subbasin, though as simulated this flow 
appears to be directed further in the direction of the Marina area rather than further into 
the Seaside Subbasin. The greater inland flow rates and distances in Layer 4 as compared 
to Layers 1 through Layer 3 are a function both of the Model having higher calibrated 
hydraulic conductivities for the layer and of greater inland gradients. The area of fastest 
and greatest inland travel in the region of PCA-W lines up with the regional cone of 
depression resulting from several larger production wells that are partially screened 
across the Lower Paso Robles, such as Luzern, Ord Grove, Paralta, and Seaside Muni 
4, and is also a zone where calibration of the model suggests higher hydraulic 
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conductivities than the areas on either side. The modeling identifies this area of the 
Lower Paso Robles as having the highest risk of seawater intrusion. 


The sequence of projected hydrologic conditions in the baseline simulation is based on the 
repetition of historical hydrologic data. A different sequence of wet and dry years, for example a 
greater number of dry years early on, would change the picture and could show much further 
inland penetration. 
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Figure 5. Particle Release Points Along the Coastline 
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Figure 6. Particle Tracks in Layer 1 (Aromas Sands & Older Dune Deposits) for 8% and 16% Assumed Effective Porosity  
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Figure 7. Particle Tracks in Layer 2 (Upper Paso Robles) for Assumed 8% Effective Porosity  
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Figure 8. Particle Tracks in Layer 3 (Middle Paso Robles) for Assumed 8% Effective Porosity  







 


 Page 20 


 


Figure 9. Particle Tracks in Layer 4 (Lower Paso Robles) for Assumed 8% Effective Porosity  
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Figure 10. Particle Tracks in Southern Coastal Subarea Layer 1 (Lower Paso Robles) for Assumed 8% Effective Porosity 
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Figure 11. Particle Tracks in Southern Coastal Subarea Layer 1 (Lower Paso Robles) for Assumed 8% Effective Porosity 
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Inland flow velocities 


A zoomed in view of the area of fastest inland penetration in Layer 4 is shown on the inset map 
of Figure 12. The graph on the left of the figure shows the annually average inland velocity (in 
feet per year) of the fastest particle track trace outlined by the blue rectangle in the inset map, 
over the simulation period for the 8% effective porosity scenario. Values greater than zero 
represent the inland velocity when the particle is traveling inland from the coastline, and 
negative values represent velocity of travel toward the coastline. The numbered bullet points on 
the map and the graph represent simulated periods with different operational and hydrologic 
conditions in the basin as follows: 


1. This first period represents current conditions in the basin under current operations before the 
simulated planned projects begin in WY 2024 and reflective of prolonged multi-year drought 
conditions that limit natural recharge and ASR recharge. Inland groundwater levels are at 
their lowest, creating conditions of maximum seawater intrusion potential with the highest 
inland flow velocity (as high as 250 feet inland per year). On the inset map this period is 
shown as the red color-coded portion of the particle paths. 


2. This period represents when the projects come online in WY 2024 and after the multi-year 
drought period ends. The particles are still moving inland from the coast, but at increasingly 
slower velocity as groundwater levels in the basin rise reducing the inland hydraulic 
gradients. This is shown as the orange and yellow segments on the particle path map. 


3. This period represents the transition period when the gradient reverses from a condition of 
inflow from the offshore area to one of outflow toward the ocean, with the groundwater 
levels reaching their highest simulated point, buoyed by 5 back-to-back extremely wet and 
above-normal wet years that allow for large amounts of net-ASR recharge. The particles no 
longer move any further inland and begin moving back toward the ocean.  


4. This period represents conditions when flow gradients are still in the offshore direction, and 
the particles move back toward the ocean at a generally steady rate that fluctuates with 
changes in WY type and begins to decrease after a critically dry year in WY 2041 (shown in 
the green, cyan, and light blue particle colors on the map). 


5. This final period represents the effects of a new multi-year drought that significantly reduces 
ASR and PWM recharge and allows groundwater levels to drop to the point that the flow 
gradient reverses again. The particles begin to move inland again, though at a much slower 
rate than during the earlier inland flow period, ending at rate of 50 feet of inland travel per 
year in the simulated WY 2050. 
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Potential Inland Travel Times of Seawater Interface Along a Preferential Flow Path 


The analysis in the previous section allows us to develop a range of inland flow rates along the 
coastline that can be associated with different hydrologic and operational conditions in the basin. 
From the perspective of the threat posed by potential seawater intrusion, the temporal and spatial 
distribution of seawater intrusion in the Salinas Valley suggests that seawater intrusion occurs 
not as a uniform front moving inland across the entire coastline at one rate, but rather occurs and 
advances largely as localized fingers or lobes where the combination of both inland gradients and 
aquifer properties create preferential pathways for inland intrusion. In this context it makes sense 
to focus the next step of our analysis on evaluating how quickly and how far could the seawater 
interface move inland from the coastline along one such fast pathway, such as the one that 
formed around the area of PCA-W, under conservative worst-case conditions. 


The seawater interface moves not as a sharp interface, but rather as a diffuse transition zone 
between freshwater and full-strength seawater, as depicted conceptually on Figure 13. The 
seawater interface transition zone can be characterized by the distance between the leading edge 
at some threshold salinity level that is much lower than full strength seawater, but above the 
native groundwater salinity, and a midpoint between the leading edge and full-strength seawater. 
The midpoint would usually already represent a very high salinity concentration that is much 
greater than groundwater quality objectives for the basin.  


For our analysis we assumed that the basin conditions that resulted in the fastest simulated pre-
WY 2024 travel rates are held constant and that the seawater interface moves inland from the 
coast at that same maximum rate of 250 feet per year for the 8% effective porosity scenario. 
Additionally, we do not account for the fact that the travel velocity will accelerate closer to an 
active production well because of the exponential steepening of the gradients around the cone of 
depression that forms around a pumping well. For these assumed conditions, Figure 14 shows a 
graph of distance traveled inland from the coastline versus travel time. For a given distance 
inland on the vertical axis, one can read off the estimated travel time from the coastline on the 
horizontal axis. For reference, the names of several production and monitoring wells in the area 
are shown, placed vertically at their respective distances inland from the coastline. For this 
scenario for example, it could take as little as 1 year between when the leading edge of seawater 
interface is observed at a coastal monitoring well such as PCA-W and when the seawater 
interface would reach smaller wells located close to the coast, such as the small SNG or 
Calabrese/Cypress wells located only 1,000 feet from the coastline. For a well a bit further 
inland, such as Playa 3 at a distance of 3,800 feet from the coastline, it could take on the order of 
9 years of travel time to arrive after detection of the leading edge at a coastal monitoring well. If 
we were to hypothetically assume a seawater interface transition zone width of 2,000 feet and 
assume that the midpoint of the seawater interface moves at the same rate as the leading edge, it 
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would take as little as 4 years between when the leading edge of the seawater interface is 
observed at a monitoring location and when the very high concentration of the midpoint arrives 
at that well.  


It should be emphasized that there are a lot of assumptions and unknowns at play here, so these 
estimates should be taken only as order of magnitude values to provide a sense of the possible 
scale of travel times and distances. There are no data currently available on the position of the 
seawater interface offshore, or the width of the transition zone. Similarly, there are no data sets 
that allow us to identify where potential preferential paths may be located and to improve the 
estimates of the effective porosity. Analysis of the ongoing PWM added tracer study indicates 
that effective porosity parameter values as low as 5% may be needed to represent travel times 
between PWM injection wells and downgradient production wells in the Santa Margarita 
formation. So, while the assumed 8% effective porosity scenario may be representative of fast 
travel times, it may not necessarily represent the fastest possible travel rates that could occur. 
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Figure 12. Particle Flow Paths and Inland Velocity Along Fastest Pathway for 8% Effective Porosity Scenario 
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Figure 13. Schematic Representation of Inland Movement of Seawater Interface (Modified from Barlow, 2003) 
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Figure 14. Potential Maximum Inland Travel Times and Distances Along a Preferential Flow Path 
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Conclusions & Considerations 


1. In Layers 1 (Aromas Sands & Older Dune Deposits) and Layers 2-3 (Upper and Middle 
Paso Robles) flow in the basin is predominantly in the offshore direction during the 
simulation period.  


2. Offshore flow rates increase and accelerate as recharge operations in the basin increase 
post WY 2024 because of planned project operations and periods of wetter simulated 
hydrologic conditions that allow for increased net recharge.  


3. The most significant inland flows (in terms of both rates and distance) occur in Layer 4 
(Lower Paso Robles) in the Northern Coastal Subarea. The fastest travel times are 
concentrated in line with the main pumping depression where production wells are 
screened in the Lower Paso Robles and where model calibration also has resulted in 
higher hydraulic conductivity values. 


4. Maximum inland flow velocities of up to 250 feet per year are simulated under current and 
near-term basin conditions (e.g., pre-WY 2024), and are shown to decrease as basin 
groundwater levels rise and can reverse direction as gradients change from an inland to an 
offshore direction due to rising water levels in the basin. Faster travel rates are possible 
depending on the nature of preferential flow paths. 


5. The inland velocities and travel distances are sensitive to changes in hydrologic conditions 
that impact the amount of water available for net ASR recharge in the basin. Periods of 
prolonged drought will increase potential inland travel rates and increase the seawater 
intrusion risk. The sequence of projected hydrologic conditions in the baseline simulation 
represents only a single realization of many possible future hydrology scenarios. If 
desired, other future climatic conditions could be considered for future modeling.  


6. Inland flow in the Monterey Subbasin and cross-boundary flows between the Seaside and 
Monterey Subbasins may be dependent on assumptions on the groundwater levels 
assigned to the model in the Marina/Ord area and the assumptions that these remain 
unchanged should be reviewed and the impact evaluated. 


7. More work and data would be needed to develop an understanding of where the seawater 
interface is currently located offshore of the basin, and to better characterize potential 
preferential flow paths along which seawater intrusion could move quickly inland. 
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BOARD DRAFT TECHNICAL MEMORANDUM 


DATE: September 1, 2022 PROJECT #: 9150.0507 


TO:  Bob Jaques, Technical Program Manager, Seaside Basin Watermaster 


FROM: Pascual Benito, Ph.D.  


PROJECT: Seaside Basin Watermaster 


SUBJECT: Executive Summary of Replenishment Modeling & Analysis of Alternate Supply & Demand 
Assumptions 


INTRODUCTION 


Background 


In April 2013, HydroMetrics Water Resources Inc. (now acquired by Montgomery & Associates) 


completed a groundwater modeling study that evaluated 3 potential future scenarios: 


• Scenario 1: A 25-year groundwater overpumping replenishment program proposed by 


California American Water (Cal-Am) which replenishes their overpumping by in-lieu 


recharge through reducing pumping from their Seaside Basin wells production wells 


• Scenario 2: A set of pumping reductions by Standard and Alternative Producers to 


achieve protective groundwater levels over a 25-year period 


• Scenario 3: Cal-Am’s replenishment plan coupled with additional injection into the 


Santa Margarita aquifer to achieve protective elevations in 25 years 


Scenario 1 did not achieve protective elevations as 700 acre-feet per year (AFY) is not enough 


replenishment to raise groundwater levels to protective elevations at coastal wells, therefore this 


option was not included as part of this updated modeling of replenishment options. 


Under Scenario 2, a pumping reduction by Standard and Alternative Producers of just over 


2,000 AFY (including Cal Am’s 700 AFY reduction) was needed to achieve protective 


groundwater levels at the coast. Since Scenario 2 is not a practical solution because Standard and 


Alternative producers do not have access to supplemental sources of water, it was not included as 


part of this updated modeling of replenishment options. 
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The results of Scenario 3 showed that when combined with Cal-Am’s 25-year repayment 


schedule of 700 AFY, protective groundwater elevations can be achieved by injecting an 


additional 1,000 AFY of water into existing Aquifer Storage & Recovery (ASR) wells. 


Recharged water is left in the basin to replenish the over drafted aquifers and is not pumped by 


Standard or Alternative producers. This approach requires less supplemental water to implement 


than the pumping reduction approach for Scenario 2.  


The predictive simulation for the 2013 scenarios only considered historical Carmel River ASR 


by Monterey Peninsula Water Management District (MPWMD) and not Pure Water Monterey 


(PWM), since in early 2013 PWM was only in the beginning planning stages.  


Updated Analysis 


This executive summary provides an overview of the findings of groundwater modeling and 


water budget analysis of replenishment options documented in two technical memorandums 


(TM’s) prepared this year: 


1. Replenishment modeling documented in the Technical Memorandum titled “Updated 


Modeling of Seaside Basin Replenishment Options”, dated January 28, 2022 (M&A, 


2022a).  This study used the Seaside Watermaster groundwater model to estimate how 


much replenishment water would be needed to achieve protective elevations in the 


Watermaster’s coastal protective elevation wells. Modeling included a revised and 


updated baseline simulation of future conditions with no additional replenishment, future 


projections of pumping and incorporating currently planned projects in the basin and 


projected sea level rise. 


2. The second TM, titled “Hybrid Water Budget Analyses of Basin Replenishment Options 


& Alternate Assumptions”, dated August 5, 2022 (M&A 2022b), extends the work done 


in the January TM by adding: 


a. A detailed water budget analysis of the January 2022 Baseline and 1,000- AFY 


Replenishment scenario simulations. 


b. Development of an alternative set of baseline supply and demand assumptions 


based primarily on Cal-Am’s Urban Water Management Plan (UWMP), with 


some additional assumptions provided by Cal-Am and the City of Seaside. This 


alternate baseline is referred to Alternative Scenario 1. 


c. Development and results of a hybrid water-budget approach to evaluate the 


impact the alternate set of future supply and demand assumptions has on the 







   


 


Page 3 
 


volume of replenishment water that would be needed to reach protective 


elevations in the coastal monitoring wells.   


The two TM’s are included as attachments to this document. 


BASELINE SIMULATION ASSUMPTIONS  


In this TM the term “Baseline simulation” refers to the simulation of future conditions assuming 


only operation of currently planned projects with no additional replenishment added. Baseline 


simulation represents recent conditions from water year (WY) 2018 through 2021 based on 


actual measured pumping, injection, and hydrology; and projected potential future conditions 


from WY 2022 through WY 2050 based on MPWMD’s projected pumping, currently planned 


projects, and a repeated historical hydrology record. The Baseline simulation hydrology (rainfall, 


recharge, and streamflow) is illustrated on Figure 1. 


Figure 1: Repetition of Hydrology for Predictive Model 


The Baseline simulation includes: 


• A new extended hydrology period with 2 multi-year drought periods 


• Projected mean sea level rise of up to 1.3 feet by 2050 


• Seaside Aquifer Storage and Recovery (ASR) injection of Carmel River water with 


monthly volumes based on the cycled hydrology and a 20 acre-feet per day (AFD) 


diversion rate that assumes the proposed upgrades to the Cal-Am Carmel Valley 


wellfield1,  are completed by WY 2024 


 


 


1A 20 AFD diversion rate is based on assumption that needed improvements to the Carmel Valley well field are 


made (J. Lear, personal communication 1/21/2022).  Else it would be somewhere between 12-15 AFD based on 


historical diversion data.  Plans to improve and expand the Carmel Valley well field, including a new well on the 


former Rancho Canada Golf Course are outlined the California American Water 2021, 2022, and 2023 General Rate 


Case submitted to CPUC: https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M425/K808/425808218.PDF 


WY 1988 WY 2017 / 2018    WY 2021 / 2022 WY 2050 


Calibrated Model Predictive Model 


Actual  


WY 2018–2021 


 Hydrology (4 years) 


Repeat  


WY 1988–2016 


 Hydrology (29 years) 


Actual 


WY 1988–2017 


Hydrology (30 water years) 



https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M425/K808/425808218.PDF
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• Cal-Am's 25 year 700 AFY overpumping payback replenishment program begins in WY 


2024 


• Pure Water Monterey (PWM) Expansion project (tied to the new hydrology) begins 


deliveries in WY 2024 and delivers an annual average of 5,750 AFY 


• Other planned projects including the City of Seaside’s replacement of groundwater with 


recycled water for golf course irrigation and the construction of the Security National 


Guaranty (SNG) and Campus Town developments in the City of Seaside 


• No other sources of replenishment water are provided to the basin 


• The assumption that no proposed Groundwater Sustainability Plan (GSP) projects are 


implemented in the neighboring Monterey and 180/400 Foot Subbasins, and that 


groundwater levels along the northern boundary of the Model (located close to the 


boundary between those two subbasins) remain unchanged as currently represented in the 


Model boundary conditions 


ALTERNATIVE SCENARIO 1 BASED ON CAL-AM URBAN WATER 
MANAGEMENT PLAN SUPPLY & DEMAND ASSUMPTIONS AND UPDATED 
CITY OF SEASIDE ASSUMPTIONS 


Alternative Scenario 1 evaluates the impact of an alternate set of future supply and demand 


assumptions on the volume of replenishment water needed to achieve protective groundwater 


levels at the coastal monitoring wells. The alternate demand and supply assumptions are based 


primarily on Cal-Am’s 2020 Urban Water Management Plan (UWMP)  (WSC, 2021), and 


additional assumptions provided by Cal-Am and the City of Seaside. The set of assumptions is 


referred to as Alternative Scenario 1 in this Technical Memorandum. 
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Updated Assumptions for City of Seaside Golf Course use of Recycled Water & New 
Well Location  


The City of Seaside requested that the following revised assumptions be used: 


1. Assume City of Seaside golf courses use 491.4 AFY of recycled water. 


2. Assume City pumps an in-lieu amount of 491.4 AFY from the deep aquifer from a new well 


located at Latitude =  36.615304,  Longitude = 121.826278  (Which is generally in the 


location of the Lincoln-Cunningham Park in Seaside). 


3. Convert 26 AFY of golf course allocation from Alternate Producers (APA) to Standard 


Producers (SPA).  New golf course APA allocation = 540 – 26 = 514 AFY. 


4. The remaining unused balance of 514 – 491.4 = 22.6 AFY would be held as a reserve and/or 


for flushing of greens and tee boxes. 


The current Baseline simulation already incorporates the assumptions that the City of Seaside 


golf courses switch to using recycled water in WY 2023 and stops pumping from their two Paso 


Robles (Shallow Aquifer) irrigation wells at that time. However, the Baseline simulation 


accounted only for 301.1 AFY of the 514 AFY golf course allocation to be re-allocated to supply 


the planned Campus Town Development project, in addition to the existing City of Seaside’s 


municipal pumping SPA allocation currently supplied by pumping of Seaside Muni Well #4.  So 


conservatively if the full 514 AFY of APA allocation is pumped from the new well, this leaves 


514-301.1 = 212 AFY of additional pumping that is not currently included in the Baseline 


simulation and will need to be accounted for in the Alternative Scenario 1  water budget analysis. 


Assumptions Requested by Cal-Am 


Cal-Am requested that the following assumptions be used: 


1. 15 AFD will be used as the average daily amount of ASR diversion, not the 20 AFD that was 


used in the January 2022 modeling.  [In keeping the current cycled Carmel River hydrology 


record this assumption results in a 25 percent reduction in the projected annual ASR 


diversion volumes but does not alter the temporal pattern of when ASR injection occurs 


during the simulation.]  


2. Cal Am’s Urban Water Management Plan (UWMP) demand figures rather than MPWMD’s 


demand figures will be used for Cal Am’s projected water demands. 


3. The MPWSP Desalination Plant will begin operation in 2030 in accordance with the 


UWMP. [The UWMP assumes the Desal plant will produce 6,252 AFY for the Monterey 


Peninsula].  
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4. Cal Am’s in-lieu repayment of 700 AFY will not begin until its desalination plant begins 


operation in 2030, in accordance with the UWMP.  [For comparison, the original baseline 


assumes the repayment period starts in 2024, concurrent with the PWM Expansion project.] 


5. The Pure Water Monterey Expansion Project will begin operation in 2024, the same as 


previously simulated in the January 2022 replenishment modeling. 


6. To provide a factor of safety, the amount of water that the Pure Water Monterey Expansion 


Project will deliver will be reduced from 5,700 acre-feet to the “Minimum Allotment” of 


4,600 acre-feet per year as set forth in the “Amended and Restated Water Purchase 


Agreement” executed between Cal Am, MPWMD, and M1W in late 2021.  


7. Cal-Am will make-up any shortfall between supply and demand by over pumping its Seaside 


Basin allocation of 1,474 AFY.  [If the Desal Plant is built in 2030, even though PWM 


Expansion is assumed to have reduced deliveries per Cal Am assumption 6 above, there will 


be no supply shortfall after 2030 because the UWMP indicates that the expected capacity of 


the Desal plant is sufficient to make up for the reduced PWM Expansion deliveries.] 


 


Alternative Scenario 1 assumptions were incorporated into the monthly supply-demand 


spreadsheet model developed by MPWMD that is used to assign and distribute simulated 


monthly Cal-Am pumping and ASR injection in the groundwater model. The supply-demand 


model incorporates the cycled Carmel River historical hydrology used for the determination of 


the monthly ASR diversions. Projected ASR injection and Seaside pumping data was then 


aggregated on a water year basis for comparison and integration with the water budget analysis 


from the existing Baseline replenishment model run. 







 


  
 Page 7 


CONCLUSIONS 


Baseline and 1,000 AFY Replenishment Scenarios: 


1. Under the 1,000 AFY replenishment scenario, protective groundwater elevations are 


reached, at least initially, in all protective elevation wells within 11 years. Average annual 


groundwater levels remain above protective elevations for over 50% of the water years 


during the 25-year replenishment period, except at monitoring well MSC Shallow, at which 


the protective elevation is reached only once, in WY 2035. After this year, groundwater 


levels stop increasing and slowly decline due to the drought years in the projected 


hydrologic cycles that reduces the availability of water for ASR and PWM injection and 


increases recovery of ASR and PWM water in storage.  


2. A water budget analysis of the net inflow of water from offshore areas into the basin 


indicates the 1,000 AFY scenario maintains and enhances the reversal of flow from a net 


inflow of water from offshore to a net outflow of water to offshore, even when protective 


elevations are not being met at all protective elevation wells. The additional replenishment 


water adds an additional buffer to maintain strong net offshore outflows even in drought 


years. 


3. Increasing replenishment to 1,500 AFY results in only slight improvement at MSC Shallow, 


and only marginal increases in protective elevation metrics at the other protective elevation 


wells. Because both the other shallow aquifer protective elevation monitoring wells, (PCA-


W Shallow and CDM MW-4), start off already meeting protective elevations, suggesting 


that there is limited benefit in continuing to raise groundwater levels at MSC Shallow by 


increasing injection in the deeper Santa Margarita Formation. Rather, as illustrated by the 


results of Scenario 4, other alternatives could be considered and evaluated such as 


redistributing pumping from wells screened completely or partially in the Paso Robles 


aquifer, increased use of recycled water for irrigation purposes, such as at Mission 


Memorial Park, and simulating additional recharge directly to the Paso Robles aquifer. 


4. The original 2013 replenishment modeling (Hydrometrics WRI, 2013) did not explicitly 


account for impacts of drought on the availability of Carmel River water for ASR injection 


and other Cal-Am use. Instead, it used a constant average injection and recovery rate each 


year rather having it fluctuate with hydrologic cycles. The results of the updated model 


scenarios that couple ASR and PWM operations to the hydrology illustrate the significant 


impact that multi-year droughts, and even just below normal periods, can have on the 


availability of water for ASR and PWM recharge and on the timing of reaching and 


maintaining protective elevations.  
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5. Simulated groundwater levels rise quickly in response to replenishment during periods of 


Normal and Above Normal water years following the prolonged drought at the start of the 


simulated replenishment period, suggesting that levels would rebound again after the 


drought at the end of the simulation period. However, the rapid rebound is also a function of 


the assumption that Cal-Am will extract ASR water as its last source of supply, after 


exhausting available water from its native groundwater rights and PWM water. This 


assumption has the consequence that a very large portion of the injected ASR water is left 


in storage in the Basin. 


6. The 2009 modeling that established the protective elevations assumed steady-state 


conditions that have no time component to them, and essentially assumes that sufficient time 


has passed that conditions have equilibrated to fixed state. The modeling did not directly 


consider and does not inform or suggest for how long a period groundwater levels can stay 


below protective elevations without greatly increasing the risk of sea water intrusion. This is 


something that could be evaluated with additional modeling. 


7. In addition to the constant 1,000 AFY replenishment, additional “booster” injections could 


be considered following protracted drought periods to make up the lost water. 


8. The modeling simulation period ends just as Cal-Am’s 25-year repayment period ends. It is 


likely that additional replenishment water would be needed to offset the resumption of 


extraction at Cal-Am’s full native groundwater allocation. 


9. The increased frequency and duration of extreme weather events associated with climate 


change will have an impact on the ability to maintain protective elevations. Additional 


modeling of projected future climate scenarios could be used to evaluate this.  


Water Budget Analysis 


1. An important finding from the water budget analysis of the Baseline Scenario on an aquifer-


by-aquifer basis is that Shallow Aquifer recharge from percolation of rainfall and irrigation 


return flows during periods of higher-than-normal rainfall plays a large role in driving the 


large steady increases in groundwater levels simulated in the Shallow Aquifer in the first 15 


years of the simulation period. The temporal pattern and magnitudes of inflow from deep 


percolation in the Shallow Aquifer is highly correlated with the temporal pattern of total 


annual rainfall in the basin. Recharge from percolation in the Shallow Aquifer thus plays a 


role analogous to that of ASR injection in the Deep Aquifer because the simulated Carmel 


River hydrology record drives the rapid increase in water levels in the Deep Aquifer during 


this period.  
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2. Net injection of ASR and PWM water to the Deep Aquifer itself does not appear to be a 


significant driver for simulated increases in groundwater levels in the Shallow Aquifer 


observed during the Baseline Scenario. Rather the increase appears to be driven by the 


following. 


• The reduction by more than half of pumping from wells screened in the Paso Robles 


aquifer (Shallow Aquifer), due to the City of Seaside’s switch to recycled water for 


golf course irrigation in WY 2023 and Cal-Am’s switch to new higher capacity, Deep 


Aquifer production wells as part of the PWM Expansion project, in combination with: 


o a multi-year period of normal or higher than normal annual rainfall, and 


o the ongoing recharge of PWM water through the shallow vadose zone wells 


and backflush percolation ponds. 


3. A net annual volume of between 200 to 500 AFY flows out from the Shallow Aquifer to the 


Monterey Subbasin once water levels in the Shallow Aquifers begin to rise, driven by the 


increasing relative gradients between the groundwater levels in the Northern Coastal Subarea 


and the lower groundwater levels in the Monterey Subbasin.  A similar magnitude of net 


outflow occurs to the offshore portions of the Shallow Aquifer.   


4. The water budget analysis of the Deep Aquifer shows a larger magnitude of net outflows to 


the Monterey Subbasin (600-1,700 AFY) as groundwater levels rise, and surprisingly, even a 


small amount of net out flow to the overlying Shallow Aquifer as Deep Aquifer during peak 


periods when Deep Aquifer groundwater levels rise above the levels in the Shallow Aquifer. 


The contribution of flow from the Deep Aquifer to the Shallow Aquifer increases in the 


1,000-AFY Replenishment Scenario, though is still relatively small contribution compared 


with the inflows to the Shallow Aquifer from percolation of rainfall during wet years. 


5. Under the assumption that groundwater levels in the Monterey Subbasin do not rise, the 


analysis shows that outflows to the Monterey Subbasin will increase in all aquifers as 


groundwater levels in the Seaside Subbasin rise.  An initial net inflow of water from the 


offshore region into the Seaside subbasin reverses to a net outflow in all aquifers as 


groundwater levels increase, with the largest net outflows occurring in the Aromas Sands and 


Older Dune Deposits, and the next largest net outflows to offshore region being in the 


Shallow Aquifer. Projected sea level rise is not a significant driver of inland flows relative to 


the larger changes in water levels associated with changes in injection and extraction in the 


subbasin. 
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6. The implications of the strong dependence on recharge from percolation of rainfall for 


raising the Shallow Aquifer levels are two-fold: 


a. First it may be advisable to consider and evaluate options for direct recharge of the 


Shallow Aquifer, rather than relying only on replenishment to the Deep Aquifer via 


injection wells in the Santa Margarita Formation, in addition to considering other 


reductions to pumping in the Shallow Aquifer, such as constructing replacement wells 


only in the Deep Aquifer and switching other irrigation operations to use recycled water 


(e.g., Mission Memorial).   


b. Secondly, this strong dependence on direct percolation from rainfall for increasing 


Shallow Aquifer water levels suggests that simply assuming a lower Carmel River ASR 


diversion rate while maintaining the same cycled hydrology record is not a substitute for 


more a comprehensive evaluation on the impact of climate change on hydrologic inputs 


to the subbasin. The complex interplay and alternating cross-flows seen through the water 


budget analysis suggests that there are limits to the type of alternate scenarios that could 


be evaluated using the hybrid water budget approach and that this approach is better 


suited to evaluating changes in net supply and demand, rather than on evaluating alternate 


climate conditions. 


7. The results of the water budget analysis highlight that assumptions regarding groundwater 


conditions in the adjacent Monterey Subbasin have a big effect on the amount of 


replenishment water needed. For the simulated conditions, outflow to the Monterey Subbasin 


is the single largest net outflow from the Seaside Subbasin in most years. The boundary 


conditions for the Baseline Scenario assumed water levels along the boundary between the 


Monterey Subbasin and the 180-400 Foot Aquifer subbasin stay fixed at recent levels and 


does not assume any management actions are taken to increase groundwater levels in these 


neighboring subbasins during the simulation period. As groundwater levels in the Seaside 


subbasin begin to rise in response to increased recharge, steeper gradients develop towards 


the Monterey Subbasin, producing increased outflows to the Monterey Subbasin. A fraction 


of the injected water that would otherwise go towards raising groundwater levels and 


increasing outflows to the Offshore region, instead flows out to increase groundwater levels 


along the boundary the Monterey Subbasin.  This reduces the effectiveness of replenishment 


activities and necessitates greater volumes of injection to reach protective elevations than 


would be needed if water levels in the Monterey Subbasin were also increasing over time.  In 


this regard, the estimated volumes of needed replenishment water are therefore conservative 


if future water levels in the Monterey Subbasin do not continue to drop. 
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8. The results of the water budget analysis also indicate that there is likely a spatial and 


temporal component to maximizing the efficiency of injection for the purpose of achieving 


protective elevations.  As groundwater levels rise, the increased water levels drive flow out 


laterally towards surrounding areas with lower groundwater levels. The water that flows out 


does not disappear however, rather it begins to raise the groundwater levels in the portion of 


the Monterey Subbasin adjacent to the Seaside recharge wells, as part of a growing 


groundwater mound around centered on the recharge facilities. Continuing to grow this 


groundwater mound is analogous to the process of building up a mound of dry sand by 


pouring sand onto the tip of the mound. Not all the sand we pour at the tip goes to increasing 


the height of the mound, rather a portion flows down along the slopes of the mound to build 


up the base and sides of the mound. In our analogy, the pile of sand is sitting on an inclined 


platform with some flows towards the downgradient production wells and the offshore region 


and some flows towards the Monterey Subbasin. Increasing the replenishment rate while 


keeping the recharge focused in a narrow strip of the Seaside subbasin likely results in very 


steep localized mound that quickly starts spilling over, so to speak, into the Monterey 


Subbasin.  It may be that spreading the increased replenishment volume out spatially over a 


broader area further from the subbasin boundary could deliver the same volume of water 


while reducing the rate of loss. 


Hybrid Water Budget Analysis of Alternative Scenario 1 


1. The hybrid water budget analysis suggests that the large and rapid increases in Deep Aquifer 


groundwater levels simulated from WY 2024 to WY 2035 under the Baseline Simulation 


assumptions would not occur under the supply and demand assumptions of Alternative 


Scenario 1 without very large quantities of additional replenishment water injected to the 


basin during this period of the simulation (ranging between 1,200 and 3,700 AFY).  Despite 


using the same hydrology, the reduced ASR diversion rate and lower PWM Expansion yield 


coupled with higher demand assumptions requires an average annual injection of 2,600 AFY 


of additional replenishment injection to have the equivalent net recharge as in the Baseline 


scenario.  


2. It is unclear exactly what would happen to groundwater levels in the Shallow Aquifer under 


the Alternative Scenario 1 with no additional replenishment water injected given the new 


understanding that the initial rapid increases in Shallow Aquifer groundwater levels observed 


in the Baseline Simulation are largely driven by percolation of rainfall during wet years, 


rather than exclusively because of injection to the Deep Aquifer. On the one hand, simulated 


recharge from rainfall would stay the same, which could result in similar Shallow Aquifer 


groundwater level increases, but on the other hand, there would likely be net leakage 


downward to the Deep Aquifer because deep groundwater levels would stay below the 
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Shallow Aquifer levels, potentially offsetting inflows from percolation.  This would require 


additional analysis and/or modeling to confirm.  The results, however, do emphasize the 


large role that the assumptions on future climate conditions have on predicting how quickly 


groundwater levels can be raised, and how much additional replenishment water would be 


needed.  


3. The amounts of replenishment water needed to achieve protective elevations under the 


Alternative Scenario 1 assumptions is significantly greater than under the Baseline Scenario 


assumptions. An annual average replenishment rate of 3,700 AFY, ranging from 2,200 to 


4,700 AFY is needed, compared to the 1,000 AFY of replenishment needed under the 


Baseline assumptions.  This highlights the sensitivity of predicted groundwater conditions in 


the Seaside basin to the assumptions that are made about future water demands, future 


rainfall patterns, and the availability of water supplied from outside the subbasin, including 


Carmel River ASR diversion, the expanded Pure Water Monterey Project, and the MPWSP 


Desalination Plant.  


4. The effects of climate change are already visible in the changing frequency of hydrologic 


flows in the region. The last 100 years of Carmel River stream flow data show a marked shift 


in the last 50 years towards more frequent occurrence of Critically Dry and Extremely Wet 


water years, and fewer Normal water years, as compared to the previous 50 years.  This shift 


will see a greater volume of water become available for ASR diversion during extreme high 


flow events as opposed to spread out over longer periods. The impact of a reduced ASR 


diversion rate in the Alternative Scenario 1 analysis makes it clear that the necessary 


infrastructure in terms of facilities for increased diversion capacity in the Carmel River and 


ideally for increased recharge capacity in the Seaside Subbasin would need to be in place to 


be able to capture and store these high flows when they occur.   
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DRAFT TECHNICAL MEMORANDUM 


DATE: January 28, 2022 PROJECT #: 9150.0504 


TO:  Bob Jaques, Technical Program Manager, Seaside Basin Watermaster 


FROM: Pascual Benito, Ph.D. and Georgina King, P.G, C.Hg.  


PROJECT: Seaside Basin Watermaster 


SUBJECT: Updated Modeling of Seaside Basin Replenishment Options 


INTRODUCTION 


Background 


In April 2013, HydroMetrics Water Resources Inc. (now acquired by Montgomery & Associates) 


completed a groundwater modeling study that evaluated 3 potential future scenarios: 


• Scenario 1: A 25-year groundwater overpumping replenishment program proposed by 


California American Water (Cal-Am) which replenishes their overpumping by in-lieu 


recharge through reducing pumping from their Seaside Basin wells production wells 


• Scenario 2: A set of pumping reductions by Standard and Alternative Producers to 


achieve protective groundwater levels over a 25-year period 


• Scenario 3: Cal-Am’s replenishment plan coupled with additional injection into the 


Santa Margarita aquifer to achieve protective elevations in 25 years 


Scenario 1 did not achieve protective elevations as 700 acre-feet per year (AFY) is not enough 


replenishment to raise groundwater levels to protective elevations at coastal wells, therefore this 


option was not included as part of this updated modeling of replenishment options. 


Under Scenario 2, a pumping reduction by Standard and Alternative Producers of just over 


2,000 AFY (including Cal Am’s 700 AFY reduction) was needed to achieve protective 


groundwater levels at the coast. Since Scenario 2 is not a practical solution because Standard and 


Alternative producers do not have access to supplemental sources of water, it was not included as 


part of this updated modeling of replenishment options. 


The results of Scenario 3 showed that when combined with Cal-Am’s 25-year repayment 


schedule of 700 AFY, protective groundwater elevations can be achieved by injecting an 


additional 1,000 AFY of water into existing Aquifer Storage & Recovery (ASR) wells. 
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Recharged water is left in the basin to replenish the over drafted aquifers and is not pumped by 


Standard or Alternative producers. This approach requires less supplemental water to implement 


than the pumping reduction approach for Scenario 2.  


The predictive simulation for the 2013 scenarios only considered historical Carmel River ASR 


by Monterey Peninsula Water Management District (MPWMD) and not Pure Water Monterey 


(PWM), since in early 2013 PWM was only in the beginning planning stages.  


UPDATED BASELINE MODEL 


Baseline Project 


In this Technical Memorandum the term “baseline simulation” refers to the simulation of future 


conditions assuming only operation of currently planned projects with no additional 


replenishment added. The baseline simulation includes: 


• Using the new hydrology described in the section below 


• ASR injection - tied to the new hydrology 


• Cal-Am's 25 year 700 AFY in-lieu replenishment 


• PWM Expansion project (tied to the new hydrology) 


• All the other planned projects described in the section below titled “Existing and Planned 


Projects” (e.g., Seaside Golf Courses shift to recycled water, Security National Guaranty 


(SNG) and Campus Town developments, etc.) 


• No other sources of replenishment water 


In other words, the baseline represents the "do nothing" scenario without the addition of any 


replenishment water. 


Extend and Update Baseline Period and Hydrology 


Previous predictive model simulations have been based on repeating the historical hydrology 


from the original 22-year model calibration period of 1987–2008 (referred to hereafter as 


“the historical model”). Previous predictive simulations run from 2009 through 2042. While 


maintaining this approach allows for direct comparison between new and previous simulations, it 


does not take advantage of the additional 9 years of hydrologic and climatic data that have been 


incorporated into the historical model. The historical model was updated in 2014 and 2018, and 


now includes a continuous 31-year hydrologic record from January 1987 through December 


2017 (HydroMetrics WRI, 2014, 2018). Significantly, this 31-year hydrologic record includes 
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both the 1987–1991 drought and the recent 2012–2015 drought. Climate change models predict 


increasing variability in temperature and precipitation, and using this extended historical 


hydrology and climate dataset as the basis for all predictive modeling incorporates a broader 


range of potential climate variability into the simulations. While previous predictive groundwater 


models used a calendar year basis, the updated predictive model is now based on water year 


(WY). 


The updated baseline model simulates a 33-year period from October 2017 through the end of 


September 2050 (WY 2018–2050). The hydrology (rainfall, recharge, and streamflow) for 


WY 2018–2021 is based on measured values, while the hydrology for WY 2022–2050 is 


simulated by repeating the hydrology record from WY 1988–2016, as illustrated on Figure 1 and 


detailed in Table 3.  


 


Figure 1: Repetition of Hydrology for Predictive Model 


The 2013 replenishment modeling effort assumed protective groundwater elevations must be 


reached within 25 years from the time supplemental water is available to offset pumping 


(assumed at that time to begin in 2016) thereby resulting in protective elevations being reached 


in 2041. Per the TAC’s direction for this model update of replenishment options, the model is 


used to determine how much replenishment water is needed to achieve protective coastal 


groundwater elevations in 20 years. Extending the hydrology to WY 2050 covers the 20-year 


target to be used for evaluating replenishment volumes that achieve protective elevations and 


also covers the entire 25-year Cal-Am repayment period. 


Actual hydrology and measured pumping and injection rates are used for WY 2018–2021, with 


the following WY 2022–2050 period using projected production and injection rates as described 


in the sections below. 


The update of hydrology also included an update of the estimated shallow groundwater recharge 


from percolation of precipitation based on the new updated hydrology cycle, while the irrigation 


return flow, ponds, system losses, and septic systems are based on the previously modeled 


estimates. 


WY 1988 WY 2017 / 2018    WY 2021 / 2022 WY 2050 


Calibrated Model Predictive Model 


Actual  


WY 2018–2021 


 Hydrology (4 years) 


Repeat  


WY 1988–2016 


 Hydrology (29 years) 


Actual 


WY 1988–2017 


Hydrology (30 water years) 
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Incorporating of Sea Level Rise at Ocean Boundaries 


Estimates of projected sea level rise (SLR) through WY 2050 are incorporated into the predictive 


model simulation by adjusting the freshwater equivalent head boundary conditions specified 


along the ocean boundary. The mean sea level rise (MSLR) estimate is based on one of the 


scenarios of the projected MSLR for Monterey Bay from the 2018 update of the State of 


California Sea-Level Rise Guidance document recently released by the California Ocean 


Protection Council (OPC, 2018), shown on Figure 2. The State of California considers the SLR 


projections in the OPC guidance document to represent the current best available science. The 


OPC guidance presents projections for 2 different possible future greenhouse gas emissions 


scenarios: a low emissions scenario, RCP 6.2, which would result in lower future MSLR, and a 


high emissions scenario, RCP 8.5, which would generally result in higher future SLR. The term 


“RCP” is short for Representative Concentration Pathway, and in combination with the number, 


6.2 or 8.5, refers to a specific carbon emissions scenario included in the Intergovernmental Panel 


on Climate Change 5th Assessment Report (IPCC, 2014). RCP 8.5 is considered the high-end 


“business-as-usual” fossil fuel intensive scenario and is chosen for incorporation in the updated 


baseline groundwater model simulation to represent a conservative emissions scenario that will 


maximize potential future SLR. 


The SLR projections from the OPC guidance document are developed by running many 


simulations (an ensemble) of global climate models based on a specific assumption on the global 


response to climate change (e.g., how quickly we cut emissions). Each individual simulation 


results in a specific SLR prediction, and when the results from this ensemble of predictions are 


looked at statistically, a probability of SLR exceeding a certain level can be defined. For a given 


emissions scenario, the probability value, p, shown in the legend entries of Figure 2 represents 


the likelihood that SLR will meet or exceed the sea level value shown on the chart. So for 


example, looking at the curve for the medium risk ( p=5%) projection this can be understood as 


saying that for the RCP 8.5 emissions scenario there is a 1-in-20 chance that SLR will be equal 


to or greater than the values shown on the chart each year. In contrast, the p = 0.5% curve 


represents that there is a 1-in-500 chance that seal level rise will meet or exceed the values on 


that curve. In consultation with the TAC, the High Emissions, Medium Risk Aversion scenario 


(blue trianlges on Figure 2) was selected, which projects a mean SLR of at least 1.3 feet by 2050. 


As the protective head elevations are tied to mean sea level, a simple equivalent adjustment to 


the protective head elevations is made by increasing the protective elevations by the projected 


SLR over time. For WY 2018–2021 measured values of actual MSLR for the Monterey Bay 


(NOAA, 2021) are used, while projected MSLR is used for WY 2022–2050. 







 


Page 5 


  


Figure 2. Projections of Rise in Mean Sea Level 


 


Projected Groundwater Pumping 


The assumptions used for projected groundwater pumping are: 


1. Actual reported pumping within the Seaside basin is used for WY 2017–2021. Projected 


Standard and Alternative Producer pumping are set at the 5-year average of measured 


WY 2017–2021 pumping shown in Table 1 from WY 2022 and onward, with a few specific 


exceptions described in the next section. This assumption means that some of the producers 


are assumed to pump less than their allocations. Projected pumping for all Standard Producer 


and Alternative Producers stays within their safe yield allocations of native Seaside basin 


groundwater from WY 2022 onward, except for City of Seaside, whose 5-year WY 2017–


2021 average of 182 AFY exceeds their current municipal allocation of 120 AFY.  
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Table 1. Five-Year Average (WY 2017-2021) Standard and Alternative Producer Pumping  


Sub-Area and Producer 
WY2017-2021 Average 


(AFY) 
Natural Safe Yield 
Allocation (AFY) 


Coastal and Northern Inland 2,741* 2,367 


Calabrese 0 9 


Cal-Am 2,048* 1,474 


Mission Memorial Park 22 31 


City of Seaside (golf course) 487 540 


City of Seaside (municipal) 182 120 


SNG 1 149 


Sand City 1 9 


Granite Rock Company 0 11 


DBO Development No. 30 0 21 


Laguna Seca 575 644 


Cal-Am** 153 0 


LS County Park 19 41 


LS Golf Resort (Bishop) 206 320 


The Club at Pasadera 181 251 


York School 16 32 
*Includes non-native PWM & ASR recovery 
** Set to 0 AFY in WY2022 and onward 


2. Cal-Am ceases pumping from the Ryan Ranch and Bishop Units in the Laguna Seca subarea 


starting in WY 2021. Pumping continues from the Hidden Hills Unit which is located just 


outside the Laguna Seca subarea. 


3. Cal-Am’s projected demand and pumping schedule for WY 2022–2050 is based on an 


updated version of the spreadsheet supply-demand forecast model originally developed by 


MPWMD for use in the 2019 PWM Expansion Supplemental Environmental Impact Report 


(SEIR) modeling (MPWMD, 2019). This is described in more detail below.  


4. Private pumping within the Seaside Basin was based on repeating the estimated WY2017 


rates for private produces from the calibrated Seaside historical model.  


5. Pumping rates for adjacent subbasins remain as they currently are and do not assume that any 


projects included in their respective GSPs are implemented. 


6. Pumping outside the Seaside basin in the Corral de Tierra and Toro Creek areas of the 


Monterey Subbasin is based on repeating the most recently estimated pumping rates from the 
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calibrated Seaside historical model period, with the exception of Cal-Am Hidden Hills 


pumping which is based on the 5-year average of reported pumping for WY 2017–2021 of 


128 AFY. 


7. Pumping by the Marina Coast Water District (MCWD) is not explicitly simulated in the 


model but is represented by proxy via the prescribed constant head boundary along the model 


boundary in the Marina/Ord area. These are assumed to remain the same as in the calibrated 


historical model, and do not reflect any impacts from GSP projects.  


8. Golf course irrigation pumping both within and outside the Seaside basin matches the 


historical pumping aligned with the cycled historical hydrology. In a few cases where the 


historical pumping record was not consistent or complete, an average rate is used. Another 


exception is the change in the City of Seaside golf course water supply described in the next 


section. 


Existing and Planned Projects 


Assumptions regarding existing and planned projects are: 


1. Carmel River ASR injection quantities are assumed to be the same as current operations 


based on cycled historical Carmel River hydrology. Projected Carmel River diversion and 


ASR injection schedule is described in more detail in a subsequent section. 


2. The Pure Water Monterey (PWM) base injection averages 3,500 AFY beginning in WY 


2020 with the PWM Expansion project increasing to an annual average of 5,750 AFY 


assumed to start in WY 2024. Actual measured monthly injection rates for WY 2020–2021 


are used followed by a projected injection schedule for the remainder of the simulation, using 


the injection delivery spreadsheet previously developed for the PWM project modeling and 


updated for the simulated future hydrology. The PWM recharge assumptions are described in 


more detail in a subsequent section of this technical memorandum. 


3. Cal-Am’s 700 AFY reduction in pumping of native groundwater as part of its 25-year 


groundwater over-pumping replenishment program is assumed to start in WY 2024, 


following completion of the PWM Expansion Project. The repayment period stops at the end 


of WY 2048. Note that Cal Am’s agreement with the Watermaster requires it to repay all of 


its overpumping since the date of issuance of the Adjudication Decision. The amount that 


must be repaid may require the pumping reduction to extend beyond 25 years. 


4. The SNG development is supplied water from Cal-Am wells under an agreement with Cal-


Am. As part of the agreement, Cal-Am uses SNG’s native groundwater water right of 
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149.7 AFY to meet the project demand. The SNG development is assumed to be completed 


in 2025 with usage starting at 25 AFY in 2025 and ramping up to 30 AFY in 2026, 50 AFY 


in 2027, and 70 AFY from 2028 onward. Annual usage is allocated monthly based on the 


historical monthly demand percentages the Cal-Am Monterey District used in the MPWMD 


Cal-Am Demand-Supply model developed for the PWM Expansion SEIR. 


5. The City of Seaside replaces its golf course irrigation with PWM recycled water starting in 


WY 2023 and through its agreement with the Watermaster uses its 540 AFY golf course 


irrigation allocation to augment their municipal water system’s allocation to meet demand of 


the Campus Town development project. The groundwater model assumes that this pumping 


will be produced by their municipal Well #4. This results in a decrease in pumping of 


approximately 480 AFY from the 2 irrigation wells screened in the shallow Paso Robles 


aquifer but will result in an increase in pumping in the deeper Santa Margarita aquifer1. 


Based on information provided by the City of Seaside on projected total water use and 


construction timeline, the Campus Town project is assumed to begin in WY 2023 with usage 


starting at 100 AFY in 2023, 130 AFY in 2024, 215 AFY in 2025, and reaching a maximum 


of 301.1 AFY in 2026. The annual usage was allocated monthly based on the historical 


monthly demand percentages for the Cal-Am Monterey District used in the MPWMD Cal-


Am Demand-Supply model developed for the PWM Expansion SEIR and was added to the 


projected existing City of Seaside municipal pumping demand projections. 


Predicted Carmel River Flow Diversions and ASR Injection Assumptions 


The amount of Carmel River water available for diversion for ASR injection and for Cal-Am’s 


Table 132 diversions used to meet Cal-Am system demand for the predictive simulation period is 


based on historical streamflow records. Because the future simulated hydrology is based on the 


historical hydrology of WY 1988–2016, the projected streamflow is taken as being the same as 


the historical streamflow and used as the basis for determining when and if diversions can occur. 


As part of the PWM Expansion SEIR modeling (MPWMD, 2019a), MPWMD staff compared 


historical daily streamflow between WY 1987 and WY 2008 with daily minimum streamflow 


requirements. This allowed MPWMD to identify how many days in each month ASR water 


could be diverted from the Carmel River. Using an assumed daily diversion rate of 20 AF per 


 


1 In the Seaside model, the Muni #4 is represented as being screened in both the Paso Robles and the Santa 


Margarita formations, although there is some uncertainty as to whether Seaside Muni #4 is in fact screened in both 


aquifers, or only one of them (J. Lear, personal communication., September 2021). 
2 Table 13 diversions refers to a streamflow-dependent water right that Cal-Am can use in its Carmel River well 


fields as identified in Table 13 of SWRCB Decision 1632 (1995). It is in addition to Cal-Am’s entitled 3,376 AFY 


water right from the Carmel Valley basin with no streamflow restrictions. 
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day3, MPWMD estimated the volume of Carmel River water that could be injected into the 


ASR system each month. The analysis has been updated as part of this study and extended to 


include Carmel River streamflow data through WY 2021 and used to develop a revised projected 


monthly Carmel River diversion schedule for the baseline model. The Carmel River water 


available for injection was divided between the ASR 1&2 Well Site and the ASR 3&4 Well Site 


according to the historic division of injection. The projected annual ASR injection and Cal Am 


Table 13 diversions are shown below on Figure 3. The projected period starts off during a multi-


year drought4, such that there are almost no diversions in the first 4 projected water years, 


followed by a period that includes multiple years of Above Normal and Extremely Wet 


conditions which allow for very high amounts of diversion. Table 1 lists the average number of 


projected annual diversion days, total ASR diversions, and Table 13 diversions for each Carmel 


River water year type, based on the analysis of historical daily stream flows from WY 1987–


2021. Note that the allowable diversion for ASR injection can easily drop by half even in just in 


going from a Normal water year to a Below Normal water year. 


Note that the approach of tying the ASR injection volumes directly to the cycled hydrology 


period differs from the previous 2013 replenishment modeling where a constant average annual 


ASR injection volume of 1,445 AFY, characteristic of Normal water year conditions was 


assumed.  


 


3 Historically, the diversion rate has been between 10–15 AF per day. The 20 AF diversion capacity assumes that 


planned improvements to increase the capacity of the Cal-Am Carmel River well field are implemented (Jon Lear, 


personal communication, January 21, 2022). 
4 Corresponding to the historical 1987–1991 drought 
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Figure 3. Projected Annual Carmel River Diversion for ASR Injection and Cal-Am Table 13 Diversions  
(CR = Carmel River) 


Table 2. Projected Average Annual Carmel River Diversions by Water Year Type 


Carmel River 
Water Year Type 


Average Number 
Diversion Days 


Average ASR Diversions 
(AFY) 


Average Table 13 
Diversions (AFY) 


Average Total 
Diversions (AFY) 


Extremely Wet 142 2,847 463 3,309 


Wet 125 2,500 406 2,906 


Above Normal 105 2,108 343 2,451 


Normal 64 1,274 207 1,481 


Below Normal 33 655 106 761 


Dry 19 380 62 442 


Critically Dry 3 51 8 60 
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Table 3. Annual Summary of Updated Baseline Simulation Water Year Types, Data Sources, and Major Project Events 


Sim 
Year 


Water 
Year 


Carmel River 
WY Type 


Hydrology 
Source 


WY 


Pumping 
& 


Injection 


Cal-Am 
Repayment 


Period 
Projects Timeline 


1 2018 Below Normal Actual Actual     


2 2019 Extremely Wet Actual Actual     


3 2020 Normal Actual Actual   PWM Base Project Begins (3,500 AFY) 


4 2021 Critically Dry Actual Actual   Cal-Am ceases pumping in Laguna Seca  


5 2022 Critically Dry 1988 Projected   PWM ramps up to 4,100 AFY  


6 2023 Critically Dry 1989 Projected   Seaside Golf Courses shift to PWM water, Campus Town starts up (100 AFY) 


7 2024 Critically Dry 1990 Projected 1 PWM Expansion Begins (5,750 AFY), Campus Town ramp up (130 AFY) 


8 2025 Dry 1991 Projected 2 SNG starts up (25 AFY), Campus Town ramps up (215 AFY) 


9 2026 Normal 1992 Projected 3 SNG ramps up (30 AFY), Campus Town full capacity (301 AFY) 


10 2027 Wet 1993 Projected 4 SNG ramps up (50 AFY) 


11 2028 Critically Dry 1994 Projected 5 SNG full Capacity (70 AFY) 


12 2029 Extremely Wet 1995 Projected 6   


13 2030 Above Normal 1996 Projected 7   


14 2031 Above Normal 1997 Projected 8   


15 2032 Extremely Wet 1998 Projected 9   


16 2033 Normal 1999 Projected 10   


17 2034 Above Normal 2000 Projected 11   


18 2035 Normal 2001 Projected 12   


19 2036 Below Normal 2002 Projected 13   


20 2037 Normal 2003 Projected 14   


21 2038 Below Normal 2004 Projected 15   


22 2039 Wet 2005 Projected 16   


23 2040 Wet 2006 Projected 17   


24 2041 Critically Dry 2007 Projected 18   


25 2042 Normal 2008 Projected 19   


26 2043 Normal 2009 Projected 20   


27 2044 Above Normal 2010 Projected 21   


28 2045 Above Normal 2011 Projected 22   


29 2046 Dry 2012 Projected 23   


30 2047 Dry 2013 Projected 24   


31 2048 Critically Dry 2014 Projected 25 Potential Final Year of Cal-Am Repayment Period  


32 2049 Dry 2015 Projected     


33 2050 Below Normal 2016 Projected     
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Pure Water Monterey Project Recharge Assumptions 


Pure Water Monterey Base Project WY 2020–2023 


The PWM project is a recycled water supply project that became operational in March 2020. It 


injects and stores purified recycled water in the Seaside basin temporarily for use as source of 


municipal water supply. Once injected into the Seaside Basin, the purified water mixes with 


native groundwater in the aquifers and is stored for future extraction and use. PWM currently 


provides 3,500 AFY of supply for Cal-Am to deliver to its customers in the Monterey Service 


district, allowing Cal-Am to reduce its diversions from the Carmel River system by that same 


amount. 


The PWM Project also includes a drought reserve component to support the use of recycled 


water for agricultural irrigation during dry years. The project provides an additional 200 AFY of 


purified water that will be injected in the Seaside Basin in wet and normal years for up to 5 


consecutive years. This will result in a banked drought reserve totaling up to 1,000 AF. During 


dry years, the project will inject less than 3,500 AF of water in the Basin; however, Cal-Am will 


be able to extract the banked water to make up the difference in supply. Recycled water that 


would have otherwise been purified and injected during these dry years when the drought reserve 


is in use will be sent to augment the Castroville Seawater Intrusion Project’s (CSIP) agricultural 


irrigation supply in the Salinas Valley. Because the drought reserve component has not yet been 


agreed to by the CSIP growers, it is not currently active. However, it is assumed in the model to 


start in WY 2024 when the Expansion Project is projected to come online. 


PWM purified water is recharged through 4 deep injection wells (DIW) screened in the Santa 


Margarita Formation (deep aquifer), and 2 vadose zone wells (VZW) screened in the Aromas 


Sands that recharge the Paso Robles Formation (shallow aquifer). PWM water from back-


flushing of the DIW wells as part of weekly maintenance operations is discharged to percolation 


ponds also recharging the shallow aquifer. In the model, recharge to the shallow aquifer from the 


VZW wells and the percolation ponds is simulated by applying it as additional percolation at the 


water table beneath the recharge locations. 


The PWM base project is simulated from WY 2020 through WY 2023. For WY 2020–2021 the 


simulation uses the actual monthly recharge volumes to the 4 currently operational recharge 


wells, DIW-1; DIW-2; VZW-1; and VZW-2, and to the percolation ponds used for discharging 


backflush water. It should be noted that as originally planned, 70% of the recharged water 


(~2,450 AFY) would recharge the Santa Margarita Formation and 30% (~1,050 AFY) would 


recharge the Paso Robles Formation. However, once injection operations began in spring of 2020 


it was found that the VZW wells had a much lower capacity than originally planned for, and the 
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recharge distribution is currently closer to 95% to the Santa Margarita aquifer and only 5% to the 


Paso Robles aquifer. The updated model takes this new distribution into account. 


For WY 2022–2023, the model uses projected recharge rates developed for recent modeling of 


the PWM project included in the recently submitted Addendum to the PWM Title 22 


Engineering Report (M&A, 2021). This period includes a planned ramp up from an annual 


recharge rate of 3,500 AFY to include an additional 600 AFY of recharge for total of 4,100 


AFY 5. The modeling also includes bringing online the 2 additional recently constructed deep 


injection wells, DIW-3 and DIW-4, assumed to become operational in WY 2022. The actual and 


projected injection rates to the DIW wells and to the VZW wells backflush percolation ponds are 


shown below on   Figure 4. Recharge at the VZW wells is assumed to remain at the same 


monthly rates as in WY 2021. Additional backflush water for each additional DIW well is also 


added to percolation pond recharge volumes in the simulation. 


 


5 A brief description of the proposed ramp up is found in the recent request to Water Board to amend the PWM 


operating permit: “Submittal of Report of Waste Discharge, Amendment of Pure Water Monterey WDRs–WRRs,” 


October 2021: 


https://documents.geotracker.waterboards.ca.gov/regulators/deliverable_documents/2069074332/M1W%20PWM%


20cover%20letter%20ROWD%2029Oct2021_.pdf 
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•  


  Figure 4. Actual and Projected Annual PWM Recharge to the Deep Aquifer (DIW wells) and the Shallow Aquifer (VZW & Percolation Ponds) 
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Pure Water Monterey Expansion Project (WY 2024-2050) 


The proposed PWM Expansion project is assumed to come online in WY 2024 and includes an 


expanded capacity of the advanced water purification facility and an increase of recharge to the 


Seaside Basin by an additional 2,250 AFY for a total average yield of 5,750 AFY. Up to 


3 additional deep injection wells and an additional backflush basin are proposed for the 


expansion project.  


For Cal-Am to extract additional injected groundwater, deliver it to meet its system demands at 


all times, and also provide system redundancy, 4 new extraction wells and associated 


infrastructure would be constructed. These include 2 new extraction wells located at Seaside 


Middle School (EW-1 and EW-2), and 2 new extraction wells located off General Jim Moore 


Boulevard (EW-3 and EW-4). The location of these additional wells and pond are shown on 


Figure 5. 


 


Figure 5. Pure Water Monterey Expansion Injection Facilities (source: M1W, 2021) 
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The PWM Expansion project recharges varying volumes of water each year, with an average of 


5,750 AF recharged per year. The amount of water recharged annually depends on whether the 


projected hydrology is in a drought or non-drought year, and on the rules for banking and 


delivering water to the CSIP for irrigation use in the Salinas Valley. The drought year 


classification is based on percent deviation from long term average total annual precipitation data 


in the CSIP area. A monthly recharge schedule that includes an accounting and description of the 


CSIP banking and delivery program is shown in Table 10. The recharge schedule and the water 


year classification are updated and extended to align with the new baseline model hydrology 


period, and so for this reason, it differs from the delivery schedule used for the PWM Expansion 


SEIR modeling (M&A, 2019b). Locations of the planned wells have also been changed since the 


2019 SEIR modeling so the expansion DIW well locations in the baseline model were updated to 


align with the latest planned locations (M1W, 2021). Injection well DIW-7 is assumed to not be 


constructed. Additionally, it was found during the 2019 PWM Expansion SEIR modeling that 


injected water was being lost to the neighboring Monterey Subbasin, and that M1W is planning 


on allocating less injection volumes to the northernmost DIW wells to try to minimize how much 


injected water is lost out of the basin. Because this could impact the evaluation of the protective 


elevations, this revised plan is incorporated in the updated baseline model by adjusting the 


percentage of recharge water that each well receives. The recharge at the VZW wells was kept at 


WY 2021 rates. Of the total recharge water injected, 98.5% is injected into the Santa Margarita 


aquifer through the deep injection wells, and the remaining 1.5% is injected into the Paso Robles 


aquifer through the vadose zone wells6. Monthly recharge via backflush basins was also 


simulated based on estimated backflush rates reported in the recent addendum to the PWM 


Expansion Project SEIR (M1W, 2021). 


The assumed PWM Expansion Project Scenario allocation of recharge between different well 


sites is shown below in Table 4, and the annual injection volumes for the WY 2024–2050 period 


are shown on  Figure 4. Significant reductions in recharge of up to 1,000 AFY occur during 


drought years when recycled water is delivered to CSIP (e.g., WY 2027; 2036; 2042; and 2047). 


  


 


6 Note that this differs substantially from the assumptions used in the PWM Expansion SEIR modeling, where the 


split was 90% (~5,1750 AFY) Santa Margarita and 10% Paso Robles (~575 AFY).  
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Table 4. Allocation of Recharge to Deep Injection Wells and Vadose Zone Wells for Expanded PWM Expansion 
Project  


Percent of 
Total 
Recharge 


Deep Injection Wells Vadose Zone Wells 


98.5% 1.5% 


Well Site DIW-1 DIW-2 DIW-3 DIW-4 DIW-5 DIW-6 VZW-1 VZW-2 


Percent of 
Deep 
Recharge 


30% 20% 20% 5% 10% 15% - - 


Percent of 
Vadose Zone 
Recharge 


- - - - - - 63% 37% 


Percent of 
Total 
Recharge 


29.6% 19.7% 19.7% 4.9% 9.9% 14.8% 0.9% 0.6% 


 


Cal-Am Supply and Demand Projections 


Projected Cal-Am pumping in the Seaside basin for WY 2022–2050 is estimated using an 


updated version of the supply-demand forecast spreadsheet model developed by MPWMD for 


the 2019 PWM Expansion SEIR modeling (MPWMD, 2019a). The demand model was updated 


for the revised and expanded hydrologic period, and to incorporate the Cal-Am wells supplying 


the water demand of the SNG project when it is completed. The demand forecast has a uniform 


increase in demand over time, is tied to the hydrology cycle, and accounts for all of Cal-Am’s 


water rights and allocations and demand/supply sources (Carmel River Table 13 diversion, Sand 


City Desal, native groundwater, ASR, and PWM) to determine the projected monthly Seaside 


Basin pumping demand which is then distributed to Cal-Am extraction wells. The demand model 


also accounts for the reduction of Cal-Am’s wellfield pumping capacity that occurs during the 


2 months following ASR injection operations when ASR wells cannot be used for extraction, and 


during which extraction shifts to other wells. The demand model incorporates Cal-Am’s 700 AF 


replenishment payment and the Cease-and-Desist Order (CDO) restricting Cal-Am’s diversion of 


Carmel River water. It is assumed that the 25-year 700 AFY replenishment begins in WY 2024 


and finishes at the end of WY 2048, unless it needs to be extended as mentioned earlier. 


Cal-Am’s projected total annual water demand in WY 2022 is assumed to be 9,300 AF and to 


increase linearly to 11,700 AF through the end of WY 2050. The assumed starting volume is 


based on the 5-year average of Cal-Am’s historical demand for WY 2016–2020 as reported in 


Cal-Am’s 2020 Urban Water Management Plan (WSC, 2021). The 2050 demand is based on the 


upper demand projection from Figure 4 of the 2019 MPWMD supply and demand memo 


(MPMWD, 2019b). The monthly distribution of Cal-Am’s annual deliveries, provided by 
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MPWMD, is used to estimate future monthly demand, and is based on monthly averages of Cal-


Am deliveries from 2007 to 2017. The demand model estimates that roughly two-thirds of the 


total Cal-Am demand can be satisfied by extraction of native groundwater, injected Carmel River 


water, and injected PWM water from the Seaside Basin. Extraction from Carmel Valley7, Cal-


Am’s Carmel River Table 13 diversion, and the Sand City Desalination plant. The demand 


model assumes that Cal-Am will first exhaust available water from its native groundwater right 


(which drops from 1,474 AFY to 774 AFY during the repayment period), followed by recovery 


of Pure Water Monterey water, and then finally recovery of ASR water from storage.  


Total projected Cal-Am annual demand is shown on Figure 6, broken out by water source. It 


includes the very small additional 70 AFY to supply SNG. Projected total annual Cal-Am 


Seaside Basin groundwater extracted is shown in Figure 7. Most of the pumping demand is 


supplied by recovery of PWM water (red), while ASR recovery (green) is primarily used during 


drought years. Cal-Am’s 25-year 700 AFY over-production repayment is visible in the drop in 


Native groundwater right (blue) from WY 2024 to 2048.  


 


7 Cal-Am has a total entitled right of 3,376 AFY from the Carmel River Aquifer that is not reliant on seasonal 


diversion minimum flow requirements as is the case with the Table 13 water rights diversions. 
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Figure 6. Total Cal-Am Annual Demand and Source to Meet Demand (CV = Carmel Valley) 


 


Figure 7. Projected Cal-Am Seaside Basin Pumping by Water Right 
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Updated Aquifer Parameters in the Vicinity of PWM Project Wells 


The updated baseline model incorporates modifications made in 2019 to the model’s 


hydrogeologic parameters in the region of the PWM project wells to incorporate data from 


aquifer tests conducted in the 2 existing deep injection wells DIW-1 and DIW-2, 4 MPMWD 


ASR wells, and the Paralta well. Data from those tests were used to adjust horizontal hydraulic 


conductivity, aquifer storativity, and aquifer thickness (M&A, 2019a). These updates are also 


now incorporated into the historical model. 


Initial Conditions 


Simulated groundwater levels for September 2017 from the historical model are used as the 


initial conditions for groundwater levels in the baseline model.  
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REPLENISHMENT SCENARIOS 


In addition to the baseline scenario detailed above, which includes the 25-year Cal-Am 700 AFY 


in-lieu replenishment and the PWM Expansion project both starting in WY 2024, 4 additional 


scenarios were run to evaluate the impact on achieving protective elevations: 


1. Providing 500 acre-feet of replenishment water per year starting in WY 2024 


2. Providing 1,000 acre-feet of replenishment water per year starting in WY 2024 


3. Providing 1,500 acre-feet of replenishment water per year starting in WY 2024 


4. Providing 1,500 acre-feet of replenishment water per year starting in WY 2024 while 


also reducing pumping in the shallow Paso Robles aquifer starting that same year by 


assuming that Mission Memorial Park switches to irrigating with recycled water instead 


of groundwater, and that the City of Seaside shifts all municipal pumping from Muni #4 


to a new deeper well screened only in the Santa Margarita Formation 


For the additional replenishment scenarios, the water is assumed to be injected into the Santa 


Margarita Formation at the 6 PWM DIW wells. The total annual additional replenishment 


volume is assumed to be distributed throughout the year in the same monthly proportions as the 


PWM injection rates at each DIW well. The additional replenishment injections do not affect the 


projected recovery of PWM water by Cal-Am.  


MODEL RESULTS 


Model assumptions for the scenarios discussed above are integrated into the Seaside Basin 


groundwater flow model and the model is run separately for each scenario. Results of the model 


runs are presented in the subsections below. The first subsection discusses the ability of each 


simulated scenario to reach protective elevations at coastal monitoring wells. The second 


subsection discusses changes in simulated net inflow of water to the basin from offshore. 


Groundwater Levels at Coastal Monitoring Wells 


• The simulated groundwater elevations for the updated baseline and for each scenario are 


evaluated in the 6 monitoring wells used for establishing protective elevations against 


seawater intrusion (HydroMetrics LLC, 2009). These monitoring wells are: MSC Deep, 


MSC Shallow, PCA-West Deep, PCA-West Shallow, Sentinel Well 3 (also referred to as 


SBMW-3), and CDM MW-4 (Figure 11).  
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• Simulated water levels for the updated baseline simulation in the 3 monitoring wells 


screened in the deep aquifer (Santa Margarita or Purisima Formation), along with the 


simulated change in mean sea level are shown in Figure 8, and the same data for the 3 


monitoring wells screened in the shallow aquifer (Paso Robles Formation) are shown in 


Figure 9. 


The groundwater levels in both the deep and shallow wells rise and fall seasonally with changes 


in seasonal demand and climatic conditions. These seasonal fluctuations are superimposed on the 


longer-term water level trends related both to dry and wet cycles and to changes in pumping and 


aquifer recharge. The protective water level elevations were established based on modeling that 


assumes steady-state conditions that have no time component to them. This steady-state 


assumption can be thought of as considering long-term averages of water levels, rather than 


considering shorter-term seasonal fluctuations. For this reason, for the purposes of comparing the 


changes in simulated groundwater levels to the protective elevations and to compare between 


scenarios more easily, annually averaged simulated groundwater levels are used in the following 


figures and analysis rather than the highest or lowest groundwater level within a given year. 


• Hydrographs of the annually averaged simulated groundwater levels at the 6 monitoring 


wells where protective elevations are established are shown on Figure 12 through Figure 


17 for the updated baseline simulation and replenishment scenarios 1 through 3, along with 


the protective elevation adjusted for SLR for each well. For comparison with actual current 


conditions the hydrographs also show the most recent groundwater levels measured at each 


well from WY 2018–2021. 


For all 3 replenishment scenarios, and at all the protective elevation monitoring wells, except for 


CDM MW-48,  the annual average groundwater levels rise steadily starting in WY 2024 (when 


both the PWM Expansion and the Cal-AM replenishment repayment period begin) through 


WY 2033. After WY 2033 mean annual groundwater levels begin to either level off and/or drop 


to varying degrees in response to periods of drought. During years when the Carmel River water 


year is classified as Below Normal, Dry, or Critically Dry, the volumes of both ASR injection 


and Table 13 Carmel River diversions to meet Cal-Am Monterey District demand are greatly 


reduced, as previously shown on Figure 3. Similarly, drought conditions in the CSIP service area 


result in a marked reduction in injected PWM water (shown on   Figure 4), as source water is 


diverted to augment the CSIP irrigation supply and also as Cal-Am recovers credited water from 


the “banked” drought reserve. In all the scenarios, groundwater levels drop markedly in the last 


several years of the simulation period (WY 2046–2050) because of the impacts of a simulated 


 


8 As has been observed in previous modeling, because of its very shallow depth and position in the basin, the 


groundwater levels at CDM MW-4 are largely insensitive to injection in the Santa Margarita Formation. 
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multi-year drought period9 during which both ASR and PWM injection are greatly reduced, 


Table 13 diversions are reduced and Cal-Am begins recovering banked ASR water credits to 


meet their system demand. The last 2 years of this period also coincides with the end of Cal-


Am’s repayment period, such that Cal-Am can exercise their full native groundwater rights 


during WY 2049–2050. 


The direct correlation of decreased Carmel River diversions for ASR and decreased PWM 


injection during these dry years and the sharp drops in groundwater level can be clearly seen in 


Figure 10 which shows the annually averaged groundwater levels in each of the wells, overlain 


with the total replenishment from ASR injection and PWM injection during the baseline 


scenario, as well as the periods and annual volumes when Cal-Am is projected to recover stored 


ASR water. 


 


9 The WY 2046–2050 drought is based on the repeated hydrology of the recent 2012–2015 drought 
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Figure 8. Simulated Groundwater Elevation in Deep Monitoring Wells for Updated Baseline Simulation  
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Figure 9. Simulated Groundwater Elevation in Shallow Protective Elevation Monitoring Wells for Updated Baseline Simulation 
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Figure 10. Annually Averaged Groundwater Elevations in Protective Elevation Wells (Left Axis) and Annual PWM and ASR Injection and ASR Recovery 
Volumes (Right Axis) for the Baseline Scenario 
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Table 5 through Table 9 present summary values for a range of metrics for comparing the 


success of different replenishment amounts in achieving protective elevations at each of the 


monitoring wells. The metrics are calculated for the 25-year Cal-Am repayment period from 


WY 2024–2048. For each scenario, the tables identify:  


• during which water year the protective elevation is first reached at the well 


• the number of years it takes to reach the protective elevation 


• the number of water years during which the annually averaged groundwater level is at or 


above the protective elevation (within ± 3/4 foot) 


• the percentage of years during the 25-year period that the protective elevation is achieved 


or exceeded 


• the maximum head difference between the initial average groundwater level at the start of 


the 25-year period and the groundwater levels during the replenishment period 


• the increase in the maximum head difference for the scenario relative to the head 


difference during the baseline simulation 


• the incremental change in max head difference per each additional 500 AF increase in the 


annual replenishment amount 


The sections below will focus primarily on the results of the first 3 replenishment scenarios. The 


results of Scenario 4, which expands Scenario 3 by also including some redistribution of 


pumping away from the Paso Robles aquifer, will be addressed primarily in the context of 


evaluating if water levels at MSC Shallow, screened in the Paso Robles, could be further or more 


efficiently raised without additional injection in the Santa Margarita. 


Sentinel 3 (Deep aquifer) 


Groundwater levels in Sentinel 3 start off below its protective elevation but quickly rise above it 


in all the scenarios, as well as the baseline. The protective elevation is reached within 7 years 


from the start the PWM Expansion project for the baseline scenario, and incrementally sooner 


with each additional increase in annual replenishment volume, to as short as within 3 years for 


the 1,500 AFY replenishment scenario. As described above, however, the average annual 


groundwater levels plateau and then start fluctuating in response to periodic drought conditions 


and the protective elevation is not maintained for the entire 25-year period. However, even in the 


baseline scenario, the protective elevation is achieved during 52% (13 years) of the 25-year 


period, and 88% of the time for both the 1,000 AFY and 1,500 AFY replenishment scenarios. 


The biggest incremental increase in groundwater levels occurs between the 500 AFY scenario 


and the 1,000 AFY scenario.  
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PCA-West (Deep) and MSC (Deep) 


The groundwater level response in PCA-West (Deep) and MSC (Deep) is very similar to that of 


Sentinel 3, with similar ranges of average groundwater level increases of between 26 and 48 feet 


relative to the initial levels at start of the repayment period. However, because of the higher 


protective elevations designated for these wells, the protective elevation is never reached in the 


baseline scenario, though the protective elevation is achieved in all the replenishment scenarios, 


albeit less frequently than in Sentinel 3. Protective elevations in both wells are achieved within 


9 years for the 500 AFY scenario but are only achieved for 8%-12% of the 25-year period. 


Protective elevations are achieved at both wells 52%-56% of the years during the 1,000 AFY 


scenario, and between 68%-72% of the years for the 1,500 AFY scenario. As in the case of 


Sentinel 3, the biggest incremental increase in groundwater levels and in frequency of 


maintaining protective elevations occurs in the 1,000 AFY replenishment scenario. 


PCA-West (Shallow) 


The general pattern of the groundwater level response in PCA-West (Shallow) is similar to that 


in the deep wells, but at a lesser scale. Maximum annual average head differences are only on the 


order of 5–6 feet. The groundwater levels start off already above the protective elevation and 


remain so for the entire 25-year period, for all the scenarios including the baseline. 


MSC (Shallow) 


MSC Shallow also follows the same general pattern as the other wells, though with slightly 


greater increases in groundwater levels of between 6 and 8.5 feet. However, because of the 


higher protective elevation for this well, the average annual groundwater level never reaches the 


protective elevation for either the baseline or the 500 AFY scenario. During the 1,000 AFY 


scenario, the protective elevations are achieved in WY 2035 after 11 years of replenishment, but 


the protective elevation is only maintained for 1 year. With the 1,500 AFY scenario, the 


protective elevation is reached within 10 years and is achieved for 5 of the 25 years (20% of the 


simulation period). Scenario 4 was developed primarily to evaluate if water levels at MSC 


Shallow could be further raised without the need for injecting additional replenishment water 


into the Santa Margarita. Like Scenario 3 it consists of 1,500 AFY of replenishment to the Santa 


Margarita but also includes a reduction in pumping in the Paso Robles by means of assuming the 


conversion of landscape irrigation water at Mission Memorial Park from the current shallow 


groundwater source (22 AFY) to recycled water and moving City of Seaside municipal pumping 


(~580 AFY) from well Muni #4, which is screened across both the Lower Paso Robles and the 


Santa Margarita, to a new well screened only in the deeper Santa Margarita. The results of 


Scenario 4 show that the in-lieu replenishment resulting from reducing pumping in the Paso 
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Robles was able to increase the percent of years that protective elevations are achieved in MSC 


Shallow to 40% as compared to only 20% for Scenario 3.  


CDM MW-4 (Shallow Aquifer) 


The groundwater level response in CDM MW-4 is very different from all the other wells. As 


described in previous modeling studies the sharp spikes in groundwater level in the well are 


responses to shallow recharge events at the land surface. The large spike in 2032 for example, 


corresponds to response to a very wet year. Because of its very shallow depth and position in the 


Southern Coastal subarea of the basin the groundwater levels are insensitive to changes in 


recharge activities in the Northern Inland and Northern Coastal Santa Margarita aquifer. The 


groundwater levels in the well also appear to be heavily influenced by SLR, as the base 


groundwater level follows the SLR trend visible in the adjusted protective elevation curve. 


Although the simulated groundwater levels at CDM MW-4 are slightly below the protective 


elevation, comparison with measured groundwater levels in the well indicates that the model 


generally underpredicts the groundwater levels at the well by about a foot, and that the simulated 


groundwater levels in the well would be at or above the protective elevation for the entire 25-


year period.  
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Figure 11. Location of Protective Elevation Monitoring Wells 
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Figure 12. Simulated Groundwater Elevations and Protective Elevation at Sentinel Well #3 
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Figure 13. Annualy Averaged Simulated Groundwater Elevations and Protective Elevation at PCA-West Deep 
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Figure 14. Annualy Averaged Simulated Groundwater Elevations and Protective Elevation at MSC Deep 
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Figure 15. Annualy Averaged Simulated Groundwater Elevations and Protective Elevation at PCA-West Shallow 
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Figure 16. Annualy Averaged Simulated Groundwater Elevations and Protective Elevation at MSC Shallow 







 


Page 36 


 


Figure 17. Annualy Averaged Simulated Groundwater Elevations and Protective Elevation at CDM MW-4
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Table 5. Number of Years from WY2024 for Average Groundwater Level to Reach Protective Elevation and Year 
Reached 


Scenario 
Sentinel 3 


(Deep) 
PCA-W (Deep) MSC (Deep) 


PCA-W 
(Shallow) 


MSC (Shallow) 
CDM MW-4 
(Shallow) 


Baseline 7 (2031) not reached not reached already reached not reached already reached 


1)  500 AFY 6 (2030) 9 (2033) 9 (2033) already reached not reached already reached 


2) 1,000 AFY 5 (2029) 7 (2031) 8 (2032) already reached 11* (2035) already reached 


3) 1,500 AFY 3 (2027) 6 (2030) 6 (2030) already reached 10 (2034) already reached 


4) 1,500 AFY + Q Redist. 3 (2027) 7 (2031) 7 (2031) already reached 9 (2033) already reached 


*within 0.75 foot 


Table 6. Percent and Number of Years from WY2024-2048 that Average Groundwater Level Achieves Protective 
Elevation 


Scenario 
Sentinel 3 


(Deep) 
PCA-W (Deep) MSC (Deep) 


PCA-W 
(Shallow) 


MSC (Shallow) 
CDM MW-4 
(Shallow) 


Baseline 52% (13) not reached not reached 100% (25) not reached 100% (25) 


1)     500 AFY 72% (18) 12% (3) 8% (2) 100% (25) not reached 100% (25) 


2) 1,000 AFY 88% (22) 56% (14) 52% (13) 100% (25) 4%* (1) 100% (25) 


3) 1,500 AFY 88% (22) 72% (18) 68% (17) 100% (25) 20% (5) 100% (25) 


4) 1,500 AFY + Q Redist. 84% (21) 64% (16) 64% (16) 100% (25) 40% (10) 100% (25) 


*within 0.75 foot 
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Table 7. Maximum Average Groundwater Level Increase from WY2024 to WY2048 in Feet 


Scenario 


Sentinel 3 
(Deep) 


PCA-W (Deep) MSC (Deep) 
PCA-W 


(Shallow) 
MSC (Shallow) 


CDM MW-4 
(Shallow) 


Maximum Average Groundwater Elevation Increase, Feet 


Baseline 28 30 26 4.8 6.3 2.4 


1)     500 AFY 33 35 30 5.2 7.1 2.4 


2) 1,000 AFY 42 44 38 5.8 8.0 2.4 


3) 1,500 AFY 46 48 41 6.0 8.5 2.4 


4) 1,500 AFY + Q Redist. 44 46 40 6.3 8.7 2.5 


 


Table 8. Maximum Average Groundwater Level Increase over Baseline Scenario 


Scenario 


Sentinel 3 
(Deep) 


PCA-W (Deep) MSC (Deep) 
PCA-W 


(Shallow) 
MSC (Shallow) 


CDM MW-4 
(Shallow) 


Maximum Average Groundwater Elevation Increase, Feet 


Baseline - - - - - - 


1)     500 AFY 5 6 5 0.4 0.8 0 


2) 1,000 AFY 14 15 13 1.0 1.7 0 


3) 1,500 AFY 18 18 16 1.2 2.2 0 


4) 1,500 AFY + Q Redist. 16 16 14 1.5 2.4 0.1 
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Table 9. Increase in Average Groundwater Level per Each Additional 500 AFY of Replenishment 


Scenario 


Sentinel 3 
(Deep) 


PCA-W (Deep) MSC (Deep) 
PCA-W 


(Shallow) 
MSC (Shallow) 


CDM MW-4 
(Shallow) 


Average Groundwater Elevation Increase, Feet 


Baseline - - - - - - 


1)     500 AFY 5 6 5 0.4 0.8 0 


2) 1,000 AFY 9 9 8 0.6 0.9 0 


3) 1,500 AFY 4 4 3 0.2 0.5 0 


4) 1,500 AFY + Q Redist.* 2 2 2 0.5 0.7 0.1 


*For Scenario 4, values are compared to Scenario 2 


Change in Net Inflow to the Basin from Offshore  


In addition to evaluating how the replenishment scenarios succeed in raising groundwater levels 


to protective elevations, the water budget analysis of the model results in Figure 18 shows the net 


annual inflow of groundwater into the Seaside Basin from the offshore portions of the aquifer for 


the updated baseline simulation and Scenario 2 (1,000 AFY replenishment). Positive values 


represent net inflow of groundwater moving from offshore across the coastline into the basin. 


Negative values represent net outflow of water from the onshore aquifers into the offshore 


region. The solid dark blue line represents the net inflow into the Northern Coastal subarea of the 


basin for the baseline scenario, and it shows that prior to the start of the repayment period in 


WY2024 there is a net inflow of water from the offshore areas into the basin along the coastal 


boundary associated with the multi-year drought period. While not necessarily implying seawater 


intrusion, because there may be freshwater stored offshore in the aquifer, this represents a 


condition that would increase the potential for sea water intrusion. In WY2024 when both the 


PWM Expansion and the Cal-Am repayment period begins, groundwater levels in the basin 


begin to rise and simulated flows change to reflect a net outflow of groundwater from the basin 


in the offshore direction. The net outflow reaches a peak in WY2033 following a series of wet 


and extremely wet years (identified by dates with blue shading), and then begins to decrease in 


magnitude and hovers around a constant level before starting to move back in the direction 


decreased flow to the offshore areas as the simulation passes through the final multi-year 


drought. This trend is maintained in Scenario 2 as shown by the dashed blue line, but with the 


injection of the additional 1,000 AFY of replenishment water creates an additional buffer of 


offshore outflow. Increased offshore groundwater flow minimizes the potential for seawater 


intrusion. The orange line represents the Southern Coastal subarea, which as would be expected 


appears to be largely insensitive to the replenishment projects in the Northern subareas. This 
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analysis suggests that even if protective elevations are not maintained 100% of the time because 


of periods of drought, the basin would still maintain a net outflow to the ocean during the 


1,000 AFY replenishment scenario. This analysis considers the total net flow over the entire 


coastal boundary of each coastal subarea and for all the layers combined, however, and so may 


not show differences in trends that could be spatially localized along the coast or at different 


depths.  The model results could be further broken out in the future to look at potential variability 


by depth and location along the coastline.
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Figure 18. Net Groundwater Inflow to the Seaside Basin from Offshore for the Baseline and 1,000 AFY of Replenishment Water Scenario) 
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Conclusions & Considerations 


1. Under the 1,000 AFY replenishment scenario, protective groundwater elevations are 


reached, at least initially, in all protective elevation wells within 11 years. Average annual 


groundwater levels remain above protective elevations for over 50% of the water years 


during the 25-year replenishment period, except at MSC Shallow, at which the protective 


elevation is reached only once, in WY 2035. After this year, groundwater levels stop 


increasing and slowly decline due to the drought years in the projected hydrologic cycles 


that reduces the availability of water for ASR and PWM injection and increases recovery of 


ASR and PWM water in storage.  


2. A water budget analysis of the net inflow of water from offshore areas into the basin 


indicates the 1,000 AFY scenario maintains and enhances the reversal of flow from a net 


inflow of water from offshore to a net outflow of water to offshore, even when protective 


elevations are not being met at all the wells. The additional replenishment water adds an 


additional buffer to maintain strong net offshore outflows even in drought years. 


3. Increasing replenishment to 1,500 AFY results in only slight improvement at MSC Shallow, 


and only marginal increases in protective elevation metrics at the other protective elevation 


wells. Because both the other shallow aquifer protective elevation monitoring wells, (PCA-


W Shallow and CDM MW-4), start off already meeting protective elevations, this suggests 


that there is limited benefit in trying to continue to raise the groundwater levels at 


MSC Shallow by increasing injection in the deeper Santa Margarita Formation. Rather, as 


illustrated by the results of Scenario 4, other alternatives could be considered and evaluated 


such as redistributing pumping from wells screened completely or partially in the Paso 


Robles, increased use of recycled water for irrigation purposes, such as at Mission Memorial 


Park, and simulating additional recharge directly to the Paso Robles aquifer. 


4. The original 2013 replenishment modeling (Hydrometrics WRI, 2013) did not explicitly 


account for impacts of drought on the availability of Carmel River water for ASR injection 


and other Cal-Am use. Instead, it used a constant average injection and recovery rate each 


year rather having it fluctuate with hydrologic cycles. The results of the updated model 


scenarios that couple ASR and PWM operations to the hydrology illustrate the significant 


impact that multi-year droughts, and even just below normal periods, can have on the 


availability of water for ASR and PWM recharge and on the timing of reaching and 


maintaining protective elevations.  


5. Simulated groundwater levels rose quickly in response to replenishment during periods of 


Normal and Above Normal water years following the prolonged drought at the start of the 
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simulated replenishment period, suggesting that levels would rebound again after the 


drought at the end of the simulation period. However, this rapid rebound is also a function 


of the assumption that Cal-Am will extract ASR water as its last source of supply, after 


exhausting available water from their native groundwater rights and PWM water. This 


assumption has the consequence that a very large portion of the injected ASR water is left 


in storage in the Basin. 


6. The 2009 modeling that established the protective elevations assumed steady-state 


conditions that have no time component to them, and essentially assumes that sufficient time 


has passed that conditions have equilibrated to fixed state. That modeling did not directly 


consider and does not inform or suggest for how long a period groundwater levels can stay 


below protective elevations without greatly increasing the risk of sea water intrusion. This is 


something that could be evaluated with additional modeling. 


7. In addition to the constant 1,000 AFY replenishment, additional “booster” injections could 


be considered following protracted drought periods to make up the lost water. 


8. The modeling simulation period ends just as Cal-Am’s 25-year repayment period ends. It is 


not clear what impact the end of the repayment period will have on water levels.  


9.  It is also not clear how climate change and the potential increased frequency and duration 


of extreme weather events will impact the ability to maintain protective elevations. 


Additional modeling of projected future climate scenarios could be used to evaluate this. 
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Table 10. Projected PWM Expansion Project Water Injection Schedule and CSIP Storage and Delivery Operation 


Water     
Year 


Simulated 
Historical 
Climate 


Water Year 


Salinas 
Station 


Precipitation           
(% of Average) 


Drought 
Year 


Criteria 
(<75% of 
Average) 


Injection 
Delivery 


Schedule 


Injection 
Volume 


(acre-feet) 


Annual 
Recycled 
Water to 


CSIP         
(acre-feet) 


Drought 
Reserve 
Change 


(acre-feet) 


Cumulative 
Drought 
Reserve              


(acre-feet) 


Injection Delivery Schedule (acre-feet) 


Oct Nov Dec Jan Feb Mar Apr May June July Aug Sep Total 


2023 1989 69% Drought  4,100 - - 0              


2024 1990 64% Drought G 5,750 200 - 0 607 610 641 625 569 621 348 349 337 348 353 343 5,750 


2025 1991 73% Drought G 5,750 200 - 0 607 610 641 625 569 621 348 349 337 348 353 343 5,750 


2026 1992 83%  A 5,950 - 200 200 607 610 641 625 569 621 381 383 369 382 387 376 5,950 


2027 1993 125%  A 5,950 - 200 400 607 610 641 625 569 621 381 383 369 382 387 376 5,950 


2028 1994 66% Drought E 5,350 600 (400) 0 607 610 641 625 569 621 282 281 271 280 285 278 5,350 


2029 1995 130%  A 5,950 - 200 200 607 610 641 625 569 621 381 383 369 382 387 376 5,950 


2030 1996 103%  A 5,950 - 200 400 607 610 641 625 569 621 381 383 369 382 387 376 5,950 


2031 1997 131%  A 5,950 - 200 600 607 610 641 625 569 621 381 383 369 382 387 376 5,950 


2032 1998 247%  A 5,950 - 200 800 607 610 641 625 569 621 381 383 369 382 387 376 5,950 


2033 1999 104%  A 5,950 - 200 1000 607 610 641 625 569 621 381 383 369 382 387 376 5,950 


2034 2000 116%  B 5,750 - - 1000 573 577 607 591 538 587 381 383 369 382 387 376 5,750 


2035 2001 102%  B 5,750 - - 1000 573 577 607 591 538 587 381 383 369 382 387 376 5,750 


2036 2002 55% Drought H 4,750 1,000 (1,000) 0 573 577 607 591 538 587 217 214 205 213 218 212 4,750 


2037 2003 80%  A 5,950 - 200 200 607 610 641 625 569 621 381 383 369 382 387 376 5,950 


2038 2004 84%  A 5,950 - 200 400 607 610 641 625 569 621 381 383 369 382 387 376 5,950 


2039 2005 159%  A 5,950 - 200 600 607 610 641 625 569 621 381 383 369 382 387 376 5,950 


2040 2006 125%  A 5,950 - 200 800 607 610 641 625 569 621 381 383 369 382 387 376 5,950 


2041 2007 74% Drought C 4,950 1,000 (800) 0 607 610 641 625 569 621 217 214 205 213 218 212 4,950 


2042 2008 79%  A 5,950 - 200 200 607 610 641 625 569 621 381 383 369 382 387 376 5,950 


2043 2009 89%  A 5,950 - 200 400 607 610 641 625 569 621 381 383 369 382 387 376 5,950 


2044 2010 141%  A 5,950 - 200 600 607 610 641 625 569 621 381 383 369 382 387 376 5,950 


2045 2011 125%  A 5,950 - 200 800 607 610 641 625 569 621 381 383 369 382 387 376 5,950 


2046 2012 81%  A 5,950 - 200 1000 607 610 641 625 569 621 381 383 369 382 387 376 5,950 


2047 2013 74% Drought H 4,750 1,000 (1,000) 0 573 577 607 591 538 587 217 214 205 213 218 212 4,750 


2048 2014 54% Drought G 5,750 200 - 0 607 610 641 625 569 621 348 349 337 348 353 343 5,750 


2049 2015 89%  A 5,950 - 200 200 607 610 641 625 569 621 381 383 369 382 387 376 5,950 


2050 2016 117%  A 5,950 - 200 400 607 610 641 625 569 621 381 383 369 382 387 376 5,950 
 


Prior Water Year 
Drought Reserve 


(acre-feet) 
Purified Water Delivery Schedule for Injection (acre-feet[AF]) Oct Nov Dec Jan Feb Mar Apr May June July Aug Sep Total 


NA Normal/Wet Building Reserve wet/normal year A 607 610 641 625 569 621 381 383 369 382 387 376 5,950 


1000 Normal/Wet Full Reserve wet/normal year B 573 577 607 591 538 587 381 383 369 382 387 376 5,750 


800 before drought reserve complete drought year (1,000 AF to CSIP) C 607 610 641 625 569 621 217 214 205 213 218 212 4,950 


600 before drought reserve complete drought year (800 AF to CSIP) D 607 610 641 625 569 621 250 248 238 247 251 245 5,150 


400 before drought reserve complete drought year (600 AF to CSIP) E 607 610 641 625 569 621 282 281 271 280 285 278 5,350 


200 before drought reserve complete drought year (400 AF to CSIP) F 607 610 641 625 569 621 315 315 304 314 319 310 5,550 


0 before drought reserve complete drought year (200 AF to CSIP) G 607 610 641 625 569 621 348 349 337 348 353 343 5,750 


1000 Drought Full Reserve drought year (1,000 AF to CSIP) H 573 577 607 591 538 587 217 214 205 213 218 212 4,750 


 







 


 


BOARD DRAFT TECHNICAL MEMORANDUM 


DATE: August 5, 2022 PROJECT #: 9150.0507 


TO:  Bob Jaques, Technical Program Manager, Seaside Basin Watermaster 


FROM: Pascual Benito, Ph.D.  


PROJECT: Seaside Basin Watermaster 


SUBJECT: Hybrid Water Budget Analyses of Basin Replenishment Options & Alternate Assumptions 


INTRODUCTION 


This technical memorandum (TM) documents: 


1) Results of a water budget analysis of the January 2022 Baseline and 1,000-AFY 


Replenishment scenario simulations (M&A, 2022a; 2022b). 


2) Development of an alternative set of baseline supply and demand assumptions based 


primarily on Cal-Am’s Urban Water Management Plan (UWMP), with some additional 


assumptions provided by Cal-Am and the City of Seaside. 


3) Development and results of a hybrid water-budget approach to evaluate the impact the 


alternate set of future supply and demand assumptions has on the volume of replenishment 


water that would be needed to reach protective elevations in the coastal monitoring wells.   


The hybrid water-budget analysis leverages information derived from recent replenishment 


modeling documented in the Technical Memorandum titled “Updated Modeling of Seaside 


Basin Replenishment Options”, dated January 28, 2022 (M&A, 2022a).  That study used the 


Seaside Watermaster groundwater model to estimate how much replenishment water would be 


needed to achieve protective elevations in the Watermaster coastal protective elevation wells. 


These well locations are shown on Figure 1.   
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The water budget analysis provides an overview of the net inflows and outflows to the Shallow 


and Deep Aquifers in the Northern Coastal Subarea1,  which are then used to evaluate the 


impacts of different demand and supply assumptions on the estimated amounts of replenishment 


water needed to achieve the same degree of groundwater level increases in the coastal protective 


elevation wells already simulated in the Baseline which are shown on Figure 2. 


 


 


1 The Northern Coastal Subarea is the subarea in which all but one (CDM-MW4) of the six protective elevation 


monitoring wells are located, is the only subarea that sees notable response to the simulated replenishment 


operations and is the subarea at greatest risk from seawater intrusion. 
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Figure 1. Location of Protective Elevation Monitoring Wells 
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 Figure 2. Annually Averaged Groundwater Elevations in Protective Elevation Wells (Left Axis) and Annual PWM and ASR Injection and ASR Recovery 
Volumes (Right Axis) for the Baseline Simulation







 


 


For context a summary of the main assumptions and setup of the Baseline model simulation are 


provided below. 


ASSUMPTIONS FOR BASELINE SIMULATION 


In this TM the term “Baseline simulation” refers to the simulation of future conditions assuming 


only operation of currently planned projects with no additional replenishment added. Baseline 


simulation represents recent conditions from water year (WY) 2018 through 2021 based on 


actual measured pumping, injection, and hydrology; and projected potential future conditions 


from WY 2022 through WY 2050 based on MPWMD’s projected pumping, currently planned 


projects, and a repeated historical hydrology record. The Baseline simulation hydrology (rainfall, 


recharge, and streamflow) is illustrated on Figure 3. 


Figure 3: Repetition of Hydrology for Predictive Model 


The Baseline simulation includes: 


• A new extended hydrology period with 2 multi-year drought periods 


• Projected mean sea level rise of up to 1.3 feet by 2050 


• Seaside Aquifer Storage and Recovery (ASR) injection of Carmel River water with 


monthly volumes based on the cycled hydrology and a 20 AFD diversion rate that 


assumes the proposed upgrades to the Cal-Am Carmel Valley wellfield2,  are completed 


by WY 2024 


 


 


2A 20 AFD diversion rate is based on assumption that needed improvements to the Carmel Valley well field are 


made (J. Lear, personal communic. 1/21/2022).  Else it would be somewhere between 12-15 AFD based on 


historical diversion data.  Plans to improve and expand the Carmel Valley well field, including a new well on the 


former Rancho Canada Golf Course are outlined the California American Water 2021, 2022, and 2023 General Rate 


Case submitted to CPUC: https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M425/K808/425808218.PDF 


 


WY 1988 WY 2017 / 2018    WY 2021 / 2022 WY 2050 


Calibrated Model Predictive Model 


Actual  


WY 2018–2021 


 Hydrology (4 years) 


Repeat  


WY 1988–2016 


 Hydrology (29 years) 


Actual 


WY 1988–2017 


Hydrology (30 water years) 
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• Cal-Am's 25 year 700 AFY overpumping payback replenishment program begins in WY 


2024 


• Pure Water Monterey (PWM) Expansion project (tied to the new hydrology) begins 


deliveries in WY 2024 and delivers an annual average of 5,750 AFY 


• Other planned projects including the City of Seaside’s replacement of groundwater with 


recycled water for golf course irrigation and the construction of the Security National 


Guaranty (SNG) and Campus Town developments in the City of Seaside occur on the 


dates shown in Table 1 


• No other sources of replenishment water are provided to the basin 


• The assumption that no proposed Groundwater Sustainability Plan (GSP) projects are 


implemented in the neighboring Monterey and 180/400 Foot Subbasins, and that 


groundwater levels along the northern boundary of the Model (located close to the 


boundary between those two subbasins) remain unchanged as currently represented in the 


Model boundary conditions. 


Table 1 provides a listing of the simulated Carmel River Water Year types, data sources, and 


major project events. The color coding of the Carmel River Water Year Type classification 


(blues for wet and above normal water years, white for normal years, and reds for below normal 


and dry years), is used throughout the figures to identify water year types.  A complete 


description of the baseline simulation assumptions and output is provided in the recent 


replenishment modeling and seawater intrusion travel time modeling technical memorandums 


(M&A, 2022a and 2022b). 
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Table 1. Annual Summary of Updated Baseline Simulation Water Year Types, Data Sources, and Major Project Events  


Sim 
Year 


Water 
Year 


Carmel River 
WY Type 


Hydrology 
Source 


WY 


Pumping 
& 


Injection 


Cal-Am 
Repayment 


Period 
Projects Timeline 


1 2018 Below Normal Actual Actual     


2 2019 Extremely Wet Actual Actual     


3 2020 Normal Actual Actual   PWM Base Project Begins (3,500 AFY) 


4 2021 Critically Dry Actual Actual   Cal-Am ceases pumping in Laguna Seca  


5 2022 Critically Dry 1988 Projected   PWM ramps up to 4,100 AFY  


6 2023 Critically Dry 1989 Projected   Seaside Golf Courses shift to PWM water, Campus Town starts up (100 AFY) 


7 2024 Critically Dry 1990 Projected 1 PWM Expansion Begins (5,750 AFY), Campus Town ramp up (130 AFY) 


8 2025 Dry 1991 Projected 2 SNG starts up (25 AFY), Campus Town ramps up (215 AFY) 


9 2026 Normal 1992 Projected 3 SNG ramps up (30 AFY), Campus Town full capacity (301 AFY) 


10 2027 Wet 1993 Projected 4 SNG ramps up (50 AFY) 


11 2028 Critically Dry 1994 Projected 5 SNG full Capacity (70 AFY) 


12 2029 Extremely Wet 1995 Projected 6   


13 2030 Above Normal 1996 Projected 7   


14 2031 Above Normal 1997 Projected 8   


15 2032 Extremely Wet 1998 Projected 9   


16 2033 Normal 1999 Projected 10   


17 2034 Above Normal 2000 Projected 11   


18 2035 Normal 2001 Projected 12   


19 2036 Below Normal 2002 Projected 13   


20 2037 Normal 2003 Projected 14   


21 2038 Below Normal 2004 Projected 15   


22 2039 Wet 2005 Projected 16   


23 2040 Wet 2006 Projected 17   


24 2041 Critically Dry 2007 Projected 18   


25 2042 Normal 2008 Projected 19   


26 2043 Normal 2009 Projected 20   


27 2044 Above Normal 2010 Projected 21   


28 2045 Above Normal 2011 Projected 22   


29 2046 Dry 2012 Projected 23   


30 2047 Dry 2013 Projected 24   


31 2048 Critically Dry 2014 Projected 25 Potential Final Year of Cal-Am Repayment Period  


32 2049 Dry 2015 Projected     


33 2050 Below Normal 2016 Projected     
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TASK 1. WATER BUDGET ANALYSIS OF BASELINE SCENARIO AND 1,000-
AFY REPLENISHMENT SCENARIO 


The water budget analysis is focused on the portion of the Seaside subbasin delineated by the 


Northern Coastal Subarea and a smaller triangular wedge of the adjacent Northern Inland 


Subarea that includes the entire footprint of the Pure Water Monterey wells and its proposed 


Expansion injection facilities and backflush percolation ponds. This water budget zone is shaded 


red on Figure 4. For simplicity, this combined zone is referred to hereafter simply as the 


Northern Coastal Subarea. The map also shows the other water budget zones defining the 


adjacent subareas of the Seaside subbasin, the neighboring Monterey Subbasin, and the Offshore 


region. The Northern Coastal Subarea water budget zone was further divided vertically based on 


the model layering3 into the Aromas Sands & Older Dune Deposits (model layer 1), the Shallow 


Aquifer (consisting of model layers 2-4 representing the Upper, Middle, and Lower Paso Robles 


Formations), and the Deep Aquifer (consisting of model layer 5, representing the Santa 


Margarita and Purisima Formation). The groundwater model results of the Baseline simulation 


and the 1,000-AFY Replenishment scenario were processed to calculate and track all the 


different inflows and outflows of water to and from each water balance zone over the entire 


simulation period.  The monthly inflows and outflows to each zone were then aggregated over 


each water year for presentation. The results for each scenario are presented below.


 


 


3 Layer 1 = Aromas Sands & Older Dune Deposits; Layer 2 = Upper Paso Robles, Layer 3 = Middle Paso Robles; 


Layer 4 = Lower Paso Robles; Layer 5 = Santa Margarita & Purisima 
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Figure 4. Map of Water Budget Zones used for Water Budget Analysis
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Baseline Scenario 


Unconfined Aquifers Water Budget in the Northern Coastal Subarea 


Note:  In this Technical Memorandum the term “Shallow Aquifer” refers to the Paso Robles 


Formation, and the term “Unconfined Aquifers” refers to both the overlying Aromas Sands & 


Older Dune Deposits and the Paso Robles Formation combined. 


Net Flows 


Figure 5 show the net flows to and from the combined Unconfined Aquifers, in the Northern 


Coastal Subarea. Figure 6 and Figure 7 show these same net flows broken out for the Aromas 


Sands & Older Dune Deposits and the Shallow Aquifer (Paso Robles) individually4. 


The flow components include: 


• Percolation from infiltration of rainfall, irrigation return flow, and system losses 


• Vadose Zone Recharge from PWM vadose zone wells and percolation ponds  


• Pumping from extraction wells 


• Flow to/from the Northern Inland Subarea upgradient of the PWM project wells 


• Flow to/from the Southern Coastal Subarea 


• Flow to/from the Offshore regions of the Shallow Aquifer 


• Flow to/from the underlying Deep Aquifer 


• Flow to/from the neighboring Monterey Subbasin 


 


 


4 The purpose for including the water budget of the two unconfined aquifers combined is primarily to allow for a 


comparison between the relative contribution of recharge from the PWM vadose recharge and recharge from direct 


percolation of rainfall and system losses. In the model both of these sources of recharge are applied through a single 


combined monthly recharge value applied at the top of the water table. The aquifer formation to which the recharge 


is applied changes spatially and temporally throughout the simulation as the water table moves up and down. They 


are not tracked separately in the model water budget output, so for simplicity of accounting, the PWM contribution 


is broken out separately only for the combined unconfined aquifers. 
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For each flow component, net flow is calculated as the difference between total inflow and total 


outflow, such that positive values represent net inflows to the aquifers and negative values 


represent net outflows. The direction of flow to/from adjacent areas or aquifers is dependent on 


the relative head gradient between the aquifers and the adjacent areas or aquifers, and so can 


change flow directions as groundwater levels change.   The black line on each figure shows the 


total net inflow, which represents the difference between all net inflows and all net outflows. 


Positive values of total net inflow indicate net inflows are greater than net outflows for that water 


year, and negative values indicate that net outflows were bigger. 


 


Net Inflows 


Generally, the largest inflows to the Unconfined Aquifers are from rainfall dominated 


percolation (percolation of rainfall, irrigation return flows and transmission system losses) and 


inflows from the upgradient Northern Inland Subarea, followed by recharge from the PWM 


vadose zone wells and backflush percolation ponds, and a very small amount of inflow from the 


Southern Coastal Subarea. At the beginning of the simulation, when groundwater levels have not 


substantially risen yet and there is a multiyear period of drought conditions, there is also net 


inflow from the Offshore region of the aquifer.  Later in the simulation, during a few periods 


when groundwater levels in the Deep Aquifer have risen higher than groundwater levels in 


Shallow Aquifer, there is also a small amount of upward inflow from the underlying Deep 


Aquifer.  


The magnitude and temporal trend of recharge from percolation and inflows from the upgradient 


Northern Inland Subarea is strongly correlated with annual precipitation in the basin, as can be 


seen on the graph of total simulated annual rainfall on Figure 8. The peaks and troughs in annual 


rainfall correspond with peaks and troughs of percolation and inflow from the Northern Inland 


Subarea, with the peak recharge occurring in WY 2033 which has 38 inches of total rainfall5, 


resulting in 3,281 AF of deep percolation and 1,456 AF of inflow from the Northern Inland 


Subarea that year. The figure also shows the simulated median annual rainfall for comparison 


with a “normal” year. The peaks and troughs in annual rainfall for the basin do not always 


coincide with the Carmel River Water Year type classification color scale at the bottom top of 


the chart which is based on classification of streamflow in the Carmel River rather than on 


rainfall in the Seaside Basin.    


 


 


5 The hydrology of simulated WY 2033 is based on the historical hydrology from WY 1999. 
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Figure 5. Net Flows to/from the Combined Unconfined Aquifers (Aromas Sands & Older Dune Deposits and Paso Robles) for Baseline Scenario 
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Figure 6.  Net Flows to/from the Aromas Sands & Older Dune Deposits for Baseline Scenario 
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Figure 7.  Net Flows to/from the Shallow Aquifer (Paso Robles) for Baseline Scenario
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Figure 8. Simulated Annual Rainfall and Median (50th Percentile) Rainfall 







 


  
BOARD DRAFT  Page 16 


Net Outflows 


The large magnitude of the net outflows from the Aromas Sands & Older Dune Deposits shown 


on Figure 6 shows that almost all the net inflows flow either down into the Shallow Aquifer, to 


the offshore regions, and to adjacent Monterey Subbasin. The large head dependent downward 


flows from the Aromas Sands and Older Dune Deposits to the Shallow Aquifer during periods 


when groundwater levels are lower in the Shallow Aquifer illustrates that downward flow of 


intruded seawater from the Aromas Sands and Dune Deposits would pose a potential pathway for 


seawater intrusion into the Shallow Aquifer.  


Figure 7 shows that the first four years of the simulation represents current drought conditions, 


where pumping for municipal and irrigation use makes up the largest outflow component from 


the Shallow Aquifer (780-1,200 AFY), followed by leakage to the underlying Deep Aquifer 


(300-400 AFY), and a smaller amount of outflow to the Monterey Subbasin (~150 AFY). During 


this period outflows from the Shallow Aquifer exceed inflows, with the exception of WY 2019 


which had very high rainfall, and groundwater levels remained low.  A large reduction in 


irrigation pumping occurs in 2023 when the City of Seaside is assumed to begin irrigation of 


their golf courses with recycled water.  A further reduction in Shallow Aquifer pumping occurs 


in WY 2024 as the PWM Expansion project comes online and Cal-Am pumping shifts from 


smaller capacity production wells screened in the Shallow Aquifer to new higher capacity 


extraction wells in the Deep Aquifer. 


 


Change in Storage  


Groundwater levels can only rise when total inflows exceed total outflows. Conversely, when 


outflows exceed inflows, groundwater levels will drop.  In the parlance of water budgets, when 


inflows exceed outflows and groundwater levels increase, we refer to this as an increase in 


storage. When inflows are less than outflows and groundwater levels drop, we call this a 


reduction in storage.  A positive net change in storage occurs when net inflows exceed net 


outflows and a negative net change in storage occurs when outflows exceed inflows.  Figure 9 


shows the net change of water in storage (orange columns and left-hand vertical axis) and the 


cumulative net change in storage (blue line, right-hand vertical axis) in the Shallow Aquifer. 


These changes in storage (orange columns in plot) can be conceptualized as deposits and 


withdrawals to/from the storage savings account.  The cumulative change in storage (blue line) 


represents the running total, or account balance, of the net changes of groundwater in storage 


(relative to the beginning of the simulation). The shape of the cumulative net change in storage 


curve closely follows the trends of the simulated groundwater levels in the shallow monitoring 


wells shown on the hydrographs in Figure 2.
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Figure 9. Net Change in Storage (Net Inflow – Net Outflows) and Cumulative Net Change in Storage in the Shallow Aquifer for the Baseline Scenario 
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Deep Aquifer Water Budget in the Northern Coastal Subarea 


Note:  In this Technical Memorandum the term “Deep Aquifer” refers to the Santa Margarita and 


Purisima Formations. 


Net Flows 


Figure 10 shows net flows to and from the Deep Aquifer in the Northern Coastal Subarea.  The 


flow components include: 


• Net pumping (injection or extraction) from wells in the Deep Aquifer is represented as 


the difference between the total injection of PWM and ASR water and the total extraction 


of native groundwater and recovery of PWM and ASR water. When total annual 


injections exceed the total extractions net pumping is positive and represents a net inflow.    


When total annual extractions exceed the total injections net pumping is negative and 


represents a net outflow. 


• Flow to/from the Northern Inland Subarea upgradient of the PWM project area 


• Flow to/from the Southern Coastal Subarea 


• Flow to/from the Offshore regions of the Shallow Aquifer 


• Flow to/from the overlying Shallow Aquifer 


• Flow to/from the neighboring Monterey Subbasin 


For each of the flow components, net flows are calculated as the difference between total inflows 


and total outflows, such that positive values represent net inflows to the Deep Aquifer and 


negative values represent net outflows.   


The largest net flows to and from the Deep Aquifer are from injection and extraction at wells, 


respectively. There are also significant “cross-flows” to and from the overlying Shallow Aquifer, 


the adjacent Southern Coastal Subarea, Northern Inland Subarea, the neighboring Monterey 


Subbasin, and the Offshore regions of the Deep Aquifer. Positive values represent net inflows to 


the Northern Coastal Subarea and negative values represent net outflows.  After net injection the 


largest net inflow is from the upgradient Northern Coastal Subarea. After net outflows from 


extraction, the next largest outflow of water from the Northern Coastal Subarea is outflow to the 


neighboring Monterey Subbasin. 


The magnitude and direction of these “cross-flows” depends on the relative hydraulic gradients 


between the Deep Aquifer and the adjacent areas. There is a net flow from the overlying Shallow 
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Aquifer to the Deep Aquifer during periods when the groundwater levels in the Deep Aquifer are 


lower than the groundwater levels in the Shallow Aquifer.
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Figure 10. Net Flows to/from the Deep Aquifer (Positive = Inflow, Negative = Outflow) for the Baseline Scenario
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The simulated head dependent downward flows from the Shallow Aquifer to the Deep Aquifer 


during periods when groundwater levels are lower in the Deep Aquifer illustrate that downward 


flow of intruded seawater from the Shallow Aquifer would pose a potential pathway for seawater 


intrusion into the Deep Aquifer. The relatively small magnitude of net flows from the Offshore 


region to and from the Deep Aquifer relative to the larger magnitude of net inflow from the 


overlying Shallow Aquifer are also consistent with the modeled conceptualization that the Deep 


Aquifer is not well connected to the ocean. 


Net Pumping 


Figure 11 shows only the annual net pumping (injection – extraction) in the Deep Aquifer. 


Positive values represent years when the total injection of PWM and ASR water to the Deep 


Aquifer exceeds the total extraction of native groundwater and recovered PWM and ASR water. 


On an annual basis the net injection and extraction form the largest net volumetric inflows and 


outflows to the Deep Aquifer. 


For example, WY 2032 (classed as an Extremely Wet Carmel River water year type) saw the 


highest simulated annual net injection of close to 2,300 AF. This net injection volume 


represented approximately 3,000 AF of ASR injection plus almost 6,000 AF of PWM Expansion 


injection6 for total injection of 9,000 AF, with a combined total of City of Seaside and Cal-Am 


native groundwater extraction and Cal-Am PWM recovery volume of close to 6,700 AF. 


However, the record high net injection does not mean that the entire volume of net-injection 


went into storage to raise groundwater levels. Rather, only about 500 AF went into storage and 


raised groundwater levels. 1,800 AF of water flowed out of the subarea, with 1,600 AF to the 


Monterey Subbasin and 200 AF flowing offshore. This means only about 23% of the net inflow 


contributed to increasing groundwater levels in the Northern Coastal Subarea.  By contrast, WY 


2029 was also an Extremely Wet Water Year with a net injection also close to 2,300 AF, but in 


this case 740 AF went into storage increasing groundwater levels, with only 1,600 AF flowing 


out, representing a higher recharge efficiency of 32%.  This difference can be attributed to the 


fact that in WY 2029, groundwater levels are lower than in WY 2032, and so there was less of a 


hydraulic gradient driving outflows to the offshore region and towards the Monterey Subbasin.  


 


 


6 The PWM Expansion project will inject an average of 5,750 AFY, but the injection volume will be lower in 


drought years when water goes to CSIP, and higher in other wet years when the drought reserve is being built up 


again, with a maximum injection of up to 5,950 AFY. 
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Figure 11. Annual Net Pumping (Positive = Net Injection, Negative = Net Extraction) in the Deep Aquifer for Baseline Scenario 
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This suggests that there is a spatial and temporal component to maximizing the efficiency of 


injection for the purpose of achieving protective elevations.  As groundwater levels rise, the 


increased head drives flow out laterally towards areas with lower groundwater levels. In the case 


of offshore flows, outward flows continue for as long as inland groundwater levels are 


sufficiently above sea level to overcome the saltwater density effects. The simulation includes 


projected sea level rise, but this increase is relatively small compared to the simulated onshore 


changes in groundwater levels making it so that sea level rise alone is not a dominant driver 


controlling offshore flow or driving the amount of water needed for achieving protective 


elevations.   In contrast, the future groundwater levels in the Monterey Subbasin could rise or fall 


significantly in response to the combination of water management actions taken in the Monterey 


Subbasin, the 180-400 Foot Subbasin and the Seaside Subbasin. The amount of outflow lost from 


the Seaside Subbasin will increase or decrease accordingly. Any time water levels in the 


Monterey Subbasin are lower than in the Seaside Subbasin, there is no way to inject 


replenishment water without some fraction of that volume flowing to the Monterey Subbasin. 


The water that flows out does not disappear however, rather it begins to raise the groundwater 


levels in the portion of the Monterey Subbasin adjacent to the Seaside recharge wells, as part of a 


growing groundwater mound around centered on the recharge facilities. Continuing to grow this 


groundwater mound is analogous to the process of building up a mound of dry sand by pouring 


sand onto the tip of the mound. Not all the sand we pour at the tip goes to increasing the height 


of the mound, rather a portion flows down along the slopes of the mound to build up the base and 


sides of the mound. In our analogy, the pile of sand is sitting on an inclined platform with some 


flows towards the downgradient production wells and the offshore region and some flows 


towards the Monterey Subbasin.   


Net Change in Storage 


Figure 12 shows the net change of water in storage (orange columns and left-hand vertical axis) 


and the cumulative net change in storage (blue line, right-hand vertical axis) in the Deep Aquifer. 


Changes in storage (orange columns in plot) can be conceptualized as deposits and withdrawals 


to/from the Deep Aquifer storage savings account.  The cumulative change in storage (blue line) 


represents the running total, or account balance, of the net changes of water in storage (relative to 


the beginning of the simulation). The shape of the cumulative net change in storage curve closely 


tracks the trends of the simulated groundwater levels in deep monitoring wells shown on Figure 


2, showing the same rises and falls. 


If the Northern Coastal Subarea were a closed system separated from the Monterey Bay, the 


Monterey Subbasin, and the other Seaside subareas, the change in storage would directly reflect 


the changes in net injection and extraction. However, because of the connection to these other 
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areas, the actual behavior is more complicated and dynamic, as illustrated by the changing net 


flows shown on Figure 10. 


For example, during the simulated period from 2026 to 2033, which is generally a period of net 


positive injection into the basin, not all the injected water goes into storage to raise local 


groundwater levels.  Rather, as groundwater levels start to rise in response to increased injection, 


the higher gradient drives increased outflows to the Monterey Subbasin and the offshore regions. 


In addition, inflows from the neighboring subareas drop because of the reduced hydraulic 


gradient relative to the groundwater levels in those areas. Similarly, in the simulated extended 


drought period from 2046 to 2050, when net extraction becomes very large, groundwater levels 


do not drop as low as they would otherwise have dropped if the basin were a closed system, 


because the depressed groundwater levels start to induce increased inflows from the Northern 


Inland Subarea, the Southern Coastal Subarea, the Offshore region, and even produce a 


significant net inflow from the Monterey Subbasin.
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Figure 12. Net Change in Storage (Net Inflow – Net Outflows) (Left Axis) and Cumulative Net Change in Storage in Deep Aquifer (Right Axis) 







 


  
BOARD DRAFT  Page 26 


Changes in Net Flows from the 1,000-AFY Replenishment Scenario  


The same water budget analysis was conducted on the model results from Scenario 2 of the 


January 2022 replenishment modeling TM (M&A, 2022a), in which 1,000 AFY of 


replenishment water is injected into the Deep Aquifer starting in WY 2024 when the PWM 


Expansion Project begins. The purpose of this Scenario was to understand how additional 


replenishment water affects crossflows with the Monterey Subbasin, the Offshore regions and 


the adjacent Subareas, and the amount of water going into storage to raise groundwater levels, 


relative to the Baseline simulation in which no replenishment water is injected. The results, in 


terms of change in net flows compared to the Baseline scenario, are shown for the Deep Aquifer 


on Figure 13 and for the Shallow Aquifer on Figure 14. These figure show both the difference in 


the individual flow components (colored bars) as well as the difference in the total net inflow 


(black line). 


In the Deep Aquifer (Figure 14), the 1,000-AFY increase in net injection initially results in a 


substantial increase of water going into storage (shown in the black “Total Net Inflow” line) 


raising groundwater levels, but the magnitude of increase subsides as groundwater levels rise, 


because this promotes increased outflows to all the adjacent areas. As the injection mounds 


grow, the greatest increase in outflows occur to the Monterey Subbasin, Northern Inland Area 


upgradient of the PWM injection facilities, and upwards into the Shallow Aquifer. The increase 


in net flow to the Shallow Aquifer occurs more gradually as this requires increasing groundwater 


levels in the Deep Aquifer above the groundwater levels in the Shallow Aquifer. There is also a 


smaller but consistent increase in the outflow to the Offshore area and to the Southern Coastal 


Subarea. 


Figure 14 shows the changes in net flows that occur in the Shallow Aquifer as a result of adding 


1,000 AFY of replenishment water injection. The most significant change is the steady increase 


of inflow from the underlying Deep Aquifer. Increased inflow is driven by increasing 


groundwater levels in the Deep Aquifer relative to groundwater levels in the Shallow Aquifer. A 


portion of the increased inflow goes to increased net storage (represented by the black “Total Net 


Inflow” line), which raises groundwater levels in the Shallow Aquifer. This in turn leads to 


increased outflow to the Offshore Area, and to a smaller degree increased outflow to the 


Monterey Subbasin. The changes to the net flows to/from the upgradient Northern Inland 


Subarea appear to fluctuate with changes in rainfall. 
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Figure 13. Deep Aquifer: Change in Net Flows between Baseline and 1,000-AFY Replenishment Scenarios 
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Figure 14. Shallow Aquifer: Change in Net Flows between Baseline and 1,000 AFY Replenishment Scenarios  
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TASK 2. DEVELOP ALTERNATIVE SCENARIO BASED ON CAL-AM URBAN 
WATER MANAGEMENT PLAN SUPPLY & DEMAND ASSUMPTIONS AND 
UPDATED CITY OF SEASIDE ASSUMPTIONS 


This Alternative Scenario evaluates the impact of an alternate set of future supply and demand 


assumptions on the volume of replenishment water needed to achieve protective groundwater 


levels at the coastal monitoring wells. The alternate demand and supply assumptions are based 


primarily on Cal-Am’s 2020 Urban Water Management Plan (UWMP)  (WSC, 2021), and 


additional assumptions provided by Cal-Am and the City of Seaside. The set of assumptions is 


referred to as Alternative Scenario 1 in this Technical Memorandum. 


Updated Assumptions for City of Seaside Golf Course use of Recycled Water & New 
Well Location  


The City of Seaside requested that the following revised assumptions be used: 


1. Assume City of Seaside golf courses use 491.4 AFY of recycled water. 


2. Assume City pumps an in-lieu amount of 491.4 AFY from the deep aquifer from a new well 


located at Latitude =  36.615304°,  Longitude = 121.826278°  (Which is generally in the 


location of the Lincoln-Cunningham Park in Seaside). 


3. Convert 26 AFY of golf course allocation from Alternate Producers (APA) to Standard 


Producers (SPA).  New golf course APA allocation = 540 – 26 = 514 AFY. 


4. The remaining unused balance of 514 – 491.4 = 22.6 AFY would be held as a reserve and/or 


for flushing of greens and tee boxes. 


The current Baseline simulation already incorporates the assumptions that the City of Seaside 


golf courses switch to using recycled water in WY 2023 and stops pumping from their two Paso 


Robles (Shallow Aquifer) irrigation wells at that time. However, the Baseline simulation 


accounted only for 301.1 AFY of the 514 AFY golf course allocation to be re-allocated to supply 


the planned Campus Town Development project, in addition to the existing City of Seaside’s 


municipal pumping SPA allocation currently supplied by pumping of Seaside Muni Well #4.  So 


conservatively if the full 514 AFY of APA allocation is pumped from the new well, this leaves 


514-301.1 = 212 AFY of additional pumping that is not currently included in the Baseline 


simulation and will need to be accounted for in the Alternative Scenario 1 water budget analysis. 


 


Assumptions Requested by Cal-Am 


Cal-Am requested that the following assumptions be used: 
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1. 15 AF per day will be used as the average daily amount of ASR diversion, not the 20 acre-


feet per day that was used in the January 2022 modeling.  [In keeping the current cycled 


Carmel River hydrology record this assumption results in a 25 percent reduction in the 


projected annual ASR diversion volumes but does not alter the temporal pattern of when ASR 


injection occurs during the simulation.]  


2. Cal Am’s Urban Water Management Plan (UWMP) demand figures rather than MPWMD’s 


demand figures will be used for Cal Am’s projected water demands. 


3. The MPWSP Desalination Plant will begin operation in 2030 in accordance with the 


UWMP. [The UWMP assumes the Desal plant will produce 6,252 AFY for the Monterey 


Peninsula].  


4. Cal Am’s in-lieu repayment of 700 AFY will not begin until its desalination plant begins 


operation in 2030, in accordance with the UWMP.  [For comparison, the original baseline 


assumes the repayment period starts in 2024, concurrent with the PWM Expansion project.] 


5. The Pure Water Monterey Expansion Project will begin operation in 2024, the same as 


previously simulated in the January 2022 replenishment modeling. 


6. To provide a factor of safety, the amount of water that the Pure Water Monterey Expansion 


Project will deliver will be reduced from 5,700 acre-feet to the “Minimum Allotment” of 


4,600 acre-feet per year as set forth in the “Amended and Restated Water Purchase 


Agreement” executed between Cal Am, MPWMD, and M1W in late 2021.  


7. Cal-Am will make-up any shortfall between supply and demand by over pumping its Seaside 


Basin allocation of 1,474 AFY.  [If the Desal Plant is built in 2030, even though PWM 


Expansion is assumed to have reduced deliveries per Cal Am assumption 6 above, there will 


be no supply shortfall after 2030 because the UWMP indicates that the expected capacity of 


the Desal plant is sufficient to make up for the reduced PWM Expansion deliveries.] 


 


These Alternative Scenario 1 assumptions were incorporated into the monthly supply-demand 


spreadsheet model developed by MPWMD and that is used to assign and distribute simulated 


monthly Cal-Am pumping and ASR injection in the groundwater model. These demands are 


shown on Figure 13.  This supply-demand model incorporates the cycled Carmel River historical 


hydrology used for the determination of the monthly ASR diversions. Projected ASR injection 


and Seaside pumping data was then aggregated on a water year basis for comparison and 


integration with the water budget analysis from the existing Baseline replenishment model run. 


Reduced ASR and PWM Injection 


Applying the lower 15 AF per day ASR diversion capacity assumption while keeping the 


existing cycled historical Carmel River hydrology record results in a 25% reduction in the 


projected annual ASR injection volumes but does not alter the temporal pattern of when ASR 


injection occurs during the simulation period.  Table 2 provides a comparison of the average 
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annual ASR diversion volumes for the original Baseline diversion rate and the reduced Alternate 


Scenario 1 diversion rate, grouped by Carmel River Water Year Type when applying the 


minimum instream flow requirements to determine when ASR diversions can occur in the cycled 


hydrology record.  


Table 2. Average ASR Dibversions by Carmel River Water Year Type for Baseline and Alternative Scenario 1 
Diversion Rate Assumptions 


Carmel River Water 
Year Type 


Average Number 
Diversion Days per Year 


Average ASR Diversions 
w/20 AFD Capacity  


(AFY) 


Average ASR Diversions  
w/15 AFD Capacity  


(AFY) 


Extremely Wet 142 2,840 2,130 


Wet 125 2,500 1,875 


Above Normal 105 2,100 1,575 


Normal 64 1,280 960 


Below Normal 33 660 495 


Dry 19 380 285 


Critically Dry 3 60 45 


Table 2 shows the projected annual ASR injection and PWM injection volumes for the Baseline 


simulation and the new Alternative Scenario 1. Regardless of water year type, the Alternative 


Scenario 1 assumptions deliver only 75% of the ASR injection volume of the Baseline volume, 


and the PWM injection is only 4,600 AF/5,750 AF = 80% of the Baseline PWM injection 


volume. Note that in Alternative Scenario 1 the PWM injection volume still has a dependence on 


drought conditions in the CSIP Delivery area and so while the average annual delivery is 4,600 


AFY, wet years deliver higher volumes and in drought years lower volumes, consistent with how 


the PWM deliveries are simulated in the Baseline simulation. 


Cal-Am Demand and Supply Assumptions 


The 2020 Cal-Am UWMP provides historical total annual demand for the Monterey Main 


system from WY 2006 to WY 2020 and provides five-year projections for 2025 through 2045. 


To establish a full set of projected annual demand for the entire simulation period, the annual 


UWMP annual demand values were linearly interpolated from 2020 through 2045, and then 


extrapolated from 2045 through 2050 using the same slope as between 2035 and 2040.  The 


historical and projected annual total system demands are shown on Figure 16. The Baseline 


simulation uses historical reported production and ASR + PWM injection data for WY 2018 


through 2021, so the use of projected demand is only used in the model for WY 2022 forward.  
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Baseline Alternative Scenario 1 


 


*Color-coding for Carmel River WY Types shown in Table 1. 


 


*Color-coding for Carmel River WY Types shown in Table 1. 


Figure 15. Projected Total Annual Injection of PWM and Carmel River ASR Water for Baseline and Alternative Scenario 1 
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Figure 16. Historical (WY 2006-2020) and Projected (WY 2020-2050) Cal-Am Total System Demand Based on 2020 
UWMP Assumptions      


In the Supply-Demand model, the total annual system demand is distributed to monthly demands 


by use of historical monthly usage factors. For each month the Supply-Demand model then 


allocates available water sources to meet the demand.  The Baseline model sources water from 


Carmel Valley Pumping water rights, Sand City Desal, Table 13 Diversions of Carmel River 


Water, and pumping of native groundwater and injected PWM and ASR water from the Seaside 


basin. For Alternative Scenario 1 this was extended so that water can also be sourced from the 


new MPWSP Desalination Plant from WY 2030 onward to meet any excess demand that cannot 


be supplied by the other sources. Figure 17 shows a side-by-side comparison of the projected 


total system demand for the Baseline and Alternative Scenario 1, also showing what portion of 


the demand each year is supplied from each source. In Alternative Scenario 1, From 2030 


onward the Desalination Plant plays an increasingly larger role in supplying the increasing 


annual demand.  


Figure 18  shows the projected annual Seaside basin pumping for the Baseline and Alternative 


Scenario 1, broken out by water source: native groundwater, PWM recovery, and ASR recovery. 


For the Baseline scenario, the 25-year Cal-Am in-lieu repayment period is clearly visible in the 


drop in native groundwater extraction from 2024 through 2048.  In the Alternative Scenario 1, 
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the repayment period does not start until 2030 and Cal-Am continues to pump their full 1,474 


AFY native groundwater allocation up until that year. Because of the combination of the 


assumed higher system demand, and assumptions on reduced volumes of ASR and PWM 


injection during this early simulated drought period, there is a supply shortfall from 2023-2029 


until the MPWSP Desalination Plant comes online.  The supply shortfall is met by pumping 


beyond Cal-Am’s 1,474 AFY native groundwater allocation. The simulated multiyear period of 


normal and wet years starting in 2029 allows for the injection of a considerable amount of ASR 


which is recovered immediately to supply the increasing system demand and the reduction of 


native groundwater pumping because of the in-lieu repayment period that starts in 2030.  


Compared to the Baseline scenario, there is much greater reliance on recovery of ASR water, 


even in non-drought years, such that there is very little unrecovered ASR.  Interestingly, after 


2030 when the MPWSP Desalination Plant comes online, despite the increased system demand, 


the average total pumping from the Seaside basin is lower than in the Baseline Scenario, because 


an increasing portion of the higher demand is supplied directly by the Desalination Plant.  This is 


especially evident during the simulated drought period towards the end of the simulation, where 


a large portion of the demand is met by the Desalination Plant instead of pumping because there 


is not a built-up bank of ASR water to recover. 


Figure 19 shows the annual net injection of PWM and ASR water for both scenarios, defined as 


the difference between the total annual ASR and PWM injections and the amount of recovered 


ASR and PWM water in that same year. The figure illustrates how the combination of assumed 


lower ASR diversion rate, reduced PWM Expansion delivery volume, and increased system 


demand results in no ASR water being banked in the basin after the end of the simulated 


multiyear wet period in 2034.
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Baseline Alternative Scenario 1 


  


Figure 17. Projected Cal-Am Total Annual System Demand and Water Supply Source for Baseline and Alternative Scenario 1 
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Baseline Alternative Scenario 1 


  


Figure 18. Projected Cal-Am Seaside Pumping by Water Source for Baseline and Alternative Scenario 1 
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Baseline Alternative Scenario 1 


 


Note: Water years color-coded by Carmel River WY Types shown in Table 1 


 


Note: Water years color-coded by Carmel River WY Types shown in Table 1 


Figure 19. Projected Net PWM and ASR Injection for Baseline and Alternative Scenario 1 (With No Added Replenishment Water in Either Scenario) 
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Baseline Alternative Scenario 1 


 


* Color-Coding for Carmel River WY Types shown in Table 1 


 


* Color-Coding for Carmel River WY Types shown in Table 1 


Figure 20. Projected Net Recharge for Baseline and Alternative Scenario 1 (With No Added Replenishment Water in Either Scenario) 


 


 


 


 







 


  
BOARD DRAFT  Page 39 


TASK 3. HYBRID WATER BUDGET ANALYSIS TO SHOW EFFECTS OF 
DIFFERENT DEMAND/SUPPLY ASSUMPTIONS ON VOLUME OF 
REPLENISHMENT WATER NEEDED 


Running additional alternative baseline modeling simulations with different supply/demand 


assumptions in the Alternate Scenario 1 and then determining what volumes of replenishment are 


needed to meet protective elevations for each alternative scenario is not the only way to evaluate 


the impacts of differences between the Cal-Am and MPWMD demand/supply assumptions on 


the estimate of the volume of replenishment water needed.  


An alternative to running multiple additional demand/supply modeling scenarios is to use a more 


cost-effective hybrid water-budget-based approach leveraging information available from the 


already-run Baseline modeling simulation and combining it with Alternative Scenario 1 demand 


and supply assumptions to estimate the replenishment volume needed to achieve protective 


elevations. This approach is spreadsheet-based and serves as a framework to develop estimates  


of the annual replenishment volumes needed under the different demand & supply assumptions.  


The same approach could also be used to incorporate the impacts of potential reductions in future 


ASR water availability due to climate change. This is achieved without having to setup, re-run, 


and analyze multiple additional model scenarios 


The approach takes advantage of available model scenarios indicating how much net-recharge is 


needed in the vicinity of the PWM and ASR well fields to raise groundwater levels at coastal 


monitoring wells to varying degrees. For this purpose, the net recharge is defined as follows: 


Net 


Recharge 
= 


PWM 


Injection 
+ 


ASR 


Injection 
+ 


Replenishment 


Injection 
– 


Total Cal-Am & City of 


Seaside Production 


For the Baseline Scenario and Alternative Scenario 1, the amount of Replenishment Injection is 


equal to zero. This definition of Net Recharge is also generally equivalent to the Net Pumping 


term presented earlier in the water budget analysis section. 


Based on the findings from the January 2022 modeling, it is apparent that that the rapid initial 


rise in simulated groundwater levels in the original baseline simulation (see Figure 2) is due 


primarily to a sequence of wetter years in the simulated cycled hydrology that allows for a 


prolonged period of significant injection and storage of ASR water.  If future climate conditions 


cannot provide the amounts of ASR injection shown each year in the January 2022 modeling, or 


if there is increased system demand that requires the injected water to be recovered rather than 
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banked, then that “missing” amount of injected water will have to be supplied by an external 


replenishment source to achieve the same groundwater level increase that has already been 


simulated in the Baseline.   


The differences between the Cal-Am and MPWMD demand/supply assumptions does not change 


the total amount of net recharge needed to raise groundwater levels.  Rather, they only change 


the distribution between the three components of Net Recharge.  For example, if there is higher 


assumed demand, then there will be more pumping, and thus more replenishment water will be 


needed to offset the higher pumping while still achieving the same groundwater level rise. 


Similarly, a lower demand assumption would result in less pumping and would require less 


replenishment water.  So as the demand assumptions are changed, varying amounts of 


replenishment water will be needed.  


This analysis assumes that protective elevations are met to the same degree and within the same 


time frames as in the January 2022 replenishment modeling.  If the Watermaster wishes to 


explore alternative time frames for reaching protective elevations, then additional groundwater 


modeling will be required. 


One of the factors that allows for this the hybrid water budget analysis approach is the fact that 


the injection and recovery and extraction wells are generally all located within close proximity to 


each other within the same aquifer in a well-defined region along the boundary between the 


Northern Coastal Subarea and the Northern Inland Subarea. If the extraction wells were located 


very far from the injection wells, or in a different aquifer than the injection wells, or in different 


portions of the subbasin, or if the recovery wells were upgradient of the injection wells, then it 


would be less appropriate to use the hybrid water budget approach for this analysis. The hybrid 


approach is a simplified analytical approach with some limitations and should be considered as 


providing a general order-of-magnitude type evaluation rather than as a complete substitute for 


actual modeling of alternate scenarios. 


Figure 20 shows the calculated annual Net Recharge (as defined above) for the Baseline 


Simulation and Alternative Scenario 1.  For the Alternative Scenario 1, assumptions on increased 


demand and reduced supply of PWM and ASR water result in significantly reduced Net 


Recharge, with Net Recharge being negative for all water years, even during the earlier wet 


period.  


The amount of additional replenishment water that is needed each year in the Alternative 


Scenario 1 to have the same Net Recharge as the Baseline Scenario is calculated by the 


difference between the Net Recharge for each scenario: 


 







 


Page 41 
 


Additional 


Replenishment  


Water Needed 


= 
Net Recharge 


(Baseline Scenario) 
– 


Net Recharge 


(Alternative Scenario 1) 


Figure 21 shows a graph of the amount of additional replenishment needed each year under 


Alternative Scenario 1 to achieve the same water level increases as in the Baseline Scenario 


(green bars), and to achieve the same level of protective elevations as in the 1,000-AFY 


Replenishment Scenario (blue line with circle markers). Despite WY 2022 and 2023 being 


critically dry years, only a smaller amount of additional replenishment is needed to match the 


Baseline during these years because the only real difference between the Baseline and 


Alternative Scenario 1 during these years is the slightly higher projected annual demand, which 


in Alternative Scenario 1 is met by a combination of recovery of previously banked ASR water 


and pumping of native groundwater in excess of Cal-Am’s allocation. Starting in WY 2024, 


however, substantial volumes of additional replenishment water would need to be injected into 


the Deep Aquifer (between 1,000 and 3,500 AFY) to achieve the same increases in Deep Aquifer 


groundwater levels as those that occur between 2024 and 2035 in the Baseline Scenario, with an 


average annual replenishment of 2,600 AFY. These large volumes are needed even during 


normal and wet years because of the combination of the assumed increasing annual demand and 


reduced PWM Expansion yields and reduced ASR injections. To achieve protective elevations 


during this same period an additional 1,000-AFY on top of this is needed. As Figure 21 shows, 


under Alternative Scenario 1 in some years the amount of replenishment water needed to achieve 


protective elevations would be more than 4,500 AFY, with an average of 3,600 AFY of total 


replenishment needed from 2024-2035.  


Prior to the MPWSP Desal plant coming online in WY 2030, even during the very wet period 


there is no multi-year banking of ASR water stored because any ASR injection during wet years 


is withdrawn the following year to meet the increasing demand. Even after the Desal Plant comes 


online in 2030, any ASR water injected is withdrawn that same year to keep pace with the 


increasing demand, and Desal water is only used when all banked ASR has been withdrawn. 


Surprisingly, in the later part of the simulation, less additional replenishment would be needed, 


and there are even years with surplus Net Recharge relative to the Baseline Scenario. This 


appears to result from water from the MPWSP Desal plant supplying the higher demands during 


the simulated prolonged drought period at the end of the simulation, whereas in the Baseline 


simulation that water must come from the withdrawal of banked ASR and/or PWM water. The 


surplus would not offset the much larger volumes that would need be added to offset the net 


deficit from the first part of the simulation period, but it does show how the additional supply of 
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MPWSP Desal water could be used in the future to reduce having to withdraw all the banked 


water during prolonged drought periods. 


 


Figure 21. Additional Annual Replenishment Needed for Alternative Scenario 1 to Match Baseline Net Recharge 


 


CONCLUSIONS 


Water Budget Analysis 


1. An important finding from the water budget analysis of the Baseline Scenario on an aquifer-


by-aquifer basis is that Shallow Aquifer recharge from percolation of rainfall and irrigation 


return flows during periods of higher-than-normal rainfall plays a large role in driving the 


large steady increases in groundwater levels simulated in the Shallow Aquifer in the first 15 


years of the simulation period. The temporal pattern and magnitudes of inflow from deep 


percolation in the Shallow Aquifer is highly correlated with the temporal pattern of total 


annual rainfall in the basin. Recharge from percolation in the Shallow Aquifer thus plays a 


role analogous to that of ASR injection in the Deep Aquifer because the simulated Carmel 


River hydrology record drives the rapid increase in water levels in the Deep Aquifer during 


this period.  
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2. Net injection of ASR and PWM water to the Deep Aquifer itself does not appear to be a 


significant driver for simulated increases in groundwater levels in the Shallow Aquifer 


observed during the Baseline Scenario. Rather the increase appears to be driven by the 


following. 


• The reduction by more than half of pumping from wells screened in the Paso Robles 


aquifer (Shallow Aquifer), due to the City of Seaside’s switch to recycled water for 


golf course irrigation in WY 2023 and Cal-Am’s switch to new higher capacity, Deep 


Aquifer production wells as part of the PWM Expansion project, in combination with: 


o a multi-year period of normal or higher than normal annual rainfall, and 


o the ongoing recharge of PWM water through the shallow vadose zone wells 


and backflush percolation ponds. 


3. A net annual volume of between 200 to 500 AFY flows out from the Shallow Aquifer to the 


Monterey Subbasin once water levels in the Shallow Aquifers begin to rise, driven by the 


increasing relative gradients between the groundwater levels in the Northern Coastal Subarea 


and the lower groundwater levels in the Monterey Subbasin.  A similar magnitude of net 


outflow occurs to the offshore portions of the Shallow Aquifer.   


4. The water budget analysis of the Deep Aquifer shows a larger magnitude of net outflows to 


the Monterey Subbasin (600-1,700 AFY) as groundwater levels rise, and surprisingly, even a 


small amount of net out flow to the overlying Shallow Aquifer as Deep Aquifer during peak 


periods when Deep Aquifer groundwater levels rise above the levels in the Shallow Aquifer. 


The contribution of flow from the Deep Aquifer to the Shallow Aquifer increases in the 


1,000-AFY Replenishment Scenario, though is still relatively small contribution compared 


with the inflows to the Shallow Aquifer from percolation of rainfall during wet years. 


5. Under the assumption that groundwater levels in the Monterey Subbasin do not rise, the 


analysis shows that outflows to the Monterey Subbasin will increase in all aquifers as 


groundwater levels in the Seaside Subbasin rise.  An initial net inflow of water from the 


offshore region into the Seaside subbasin reverses to a net outflow in all aquifers as 


groundwater levels increase, with the largest net outflows occurring in the Aromas Sands and 


Older Dune Deposits, and the next largest net outflows to offshore region being in the 


Shallow Aquifer. Projected sea level rise is not a significant driver of inland flows relative to 


the larger changes in water levels associated with changes in injection and extraction in the 


subbasin. 
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6. The implications of the strong dependence on recharge from percolation of rainfall for 


raising the Shallow Aquifer levels are two-fold: 


a. First it may be advisable to consider and evaluate options for direct recharge of the 


Shallow Aquifer, rather than relying only on replenishment to the Deep Aquifer via 


injection wells in the Santa Margarita Formation, in addition to considering other 


reductions to pumping in the Shallow Aquifer, such as constructing replacement wells 


only in the Deep Aquifer and switching other irrigation operations to use recycled 


water (e.g., Mission Memorial).   


b. Secondly, this strong dependence on direct percolation from rainfall for increasing 


Shallow Aquifer water levels suggests that simply assuming a lower Carmel River 


ASR diversion rate while maintaining the same cycled hydrology record is not a 


substitute for more a comprehensive evaluation on the impact of climate change on 


hydrologic inputs to the subbasin. The complex interplay and alternating cross-flows 


seen through the water budget analysis suggests that there are limits to the type of 


alternate scenarios that could be evaluated using the hybrid water budget approach 


and that this approach is better suited to evaluating changes in net supply and 


demand, rather than on evaluating alternate climate conditions. 


7. The results of the water budget analysis highlight that assumptions regarding groundwater 


conditions in the adjacent Monterey Subbasin have a big effect on the amount of 


replenishment water needed. For the simulated conditions, outflow to the Monterey Subbasin 


is the single largest net outflow from the Seaside Subbasin in most years. The boundary 


conditions for the Baseline Scenario assumed water levels along the boundary between the 


Monterey Subbasin and the 180-400 Foot Aquifer subbasin stay fixed at recent levels and 


does not assume any management actions are taken to increase groundwater levels in these 


neighboring subbasins during the simulation period. As groundwater levels in the Seaside 


subbasin begin to rise in response to increased recharge, steeper gradients develop towards 


the Monterey Subbasin, producing increased outflows to the Monterey Subbasin. A fraction 


of the injected water that would otherwise go towards raising groundwater levels and 


increasing outflows to the Offshore region, instead flows out to increase groundwater levels 


along the boundary the Monterey Subbasin.  This reduces the effectiveness of replenishment 


activities and necessitates greater volumes of injection to reach protective elevations than 


would be needed if water levels in the Monterey Subbasin were also increasing over time.  In 


this regard, the estimated volumes of needed replenishment water are therefore conservative 


if future water levels in the Monterey Subbasin do not continue to drop. 
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8. The results of the water budget analysis also indicate that there is likely a spatial and 


temporal component to maximizing the efficiency of injection for the purpose of achieving 


protective elevations.  As groundwater levels rise, the increased water levels drive flow out 


laterally towards surrounding areas with lower groundwater levels. The water that flows out 


does not disappear however, rather it begins to raise the groundwater levels in the portion of 


the Monterey Subbasin adjacent to the Seaside recharge wells, as part of a growing 


groundwater mound around centered on the recharge facilities. Continuing to grow this 


groundwater mound is analogous to the process of building up a mound of dry sand by 


pouring sand onto the tip of the mound. Not all the sand we pour at the tip goes to increasing 


the height of the mound, rather a portion flows down along the slopes of the mound to build 


up the base and sides of the mound. In our analogy, the pile of sand is sitting on an inclined 


platform with some flows towards the downgradient production wells and the offshore region 


and some flows towards the Monterey Subbasin. Increasing the replenishment rate while 


keeping the recharge focused in a narrow strip of the Seaside subbasin likely results in very 


steep localized mound that quickly starts spilling over, so to speak, into the Monterey 


Subbasin.  It may be that spreading the increased replenishment volume out spatially over a 


broader area further from the subbasin boundary could deliver the same volume of water 


while reducing the rate of loss. 


 


Hybrid Water Budget Analysis of Alternative Scenario 1 


1. The hybrid water budget analysis suggests that the large and rapid increases in Deep Aquifer 


groundwater levels simulated from WY 2024 to WY 2035 under the Baseline Simulation 


assumptions would not occur under the supply and demand assumptions of Alternative 


Scenario 1 without very large quantities of additional replenishment water injected to the 


basin during this period of the simulation (ranging between 1,200 and 3,700 AFY).  Despite 


using the same hydrology, the reduced ASR diversion rate and lower PWM Expansion yield 


coupled with higher demand assumptions requires an average annual injection of 2,600 AFY 


of additional replenishment injection to have the equivalent net recharge as in the Baseline 


scenario.  


2. It is unclear exactly what would happen to groundwater levels in the Shallow Aquifer under 


the Alternative Scenario 1 with no additional replenishment water injected given the new 


understanding that the initial rapid increases in Shallow Aquifer groundwater levels observed 


in the Baseline Simulation are largely driven by percolation of rainfall during wet years, 


rather than exclusively because of injection to the Deep Aquifer. On the one hand, simulated 


recharge from rainfall would stay the same, which could result in similar Shallow Aquifer 
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groundwater level increases, but on the other hand, there would likely be net leakage 


downward to the Deep Aquifer because deep groundwater levels would stay below the 


Shallow Aquifer levels, potentially offsetting inflows from percolation.  This would require 


additional analysis and/or modeling to confirm.  The results, however, do emphasize the 


large role that the assumptions on future climate conditions have on predicting how quickly 


groundwater levels can be raised, and how much additional replenishment water would be 


needed.  


3. The amounts of replenishment water needed to achieve protective elevations under the 


Alternative Scenario 1 assumptions is significantly greater than under the Baseline Scenario 


assumptions. An annual average replenishment rate of 3,700 AFY, ranging from 2,200 to 


4,700 AFY is needed, compared to the 1,000 AFY of replenishment needed under the 


Baseline assumptions.  This highlights the sensitivity of predicted groundwater conditions in 


the Seaside basin to the assumptions that are made about future water demands, future 


rainfall patterns, and the availability of water supplied from outside the subbasin, including 


Carmel River ASR diversion, the expanded Pure Water Monterey Project, and the MPWSP 


Desalination Plant.  


4. The effects of climate change are already visible in the changing frequency of hydrologic 


flows in the region. The last 100 years of Carmel River stream flow data show a marked shift 


in the last 50 years towards more frequent occurrence of Critically Dry and Extremely Wet 


water years, and fewer Normal water years, as compared to the previous 50 years.  This shift 


will see a greater volume of water become available for ASR diversion during extreme high 


flow events as opposed to spread out over longer periods. The impact of a reduced ASR 


diversion rate in the Alternative Scenario 1 analysis makes it clear that the necessary 


infrastructure in terms of facilities for increased diversion capacity in the Carmel River and 


ideally for increased recharge capacity in the Seaside Subbasin would need to be in place to 


be able to capture and store these high flows when they occur.   
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SEASIDE BASIN WATERMASTER 


 
ANNUAL REPORT – 2022 


       
Integral to the Superior Court Decision (Decision) rendered by Judge Roger D. Randall on 
March 27, 2006 is the requirement to file an Annual Report.  This 2022 Annual Report is being 
filed on or before January 15, 2023, consistent with the provisions of the Decision, as amended 
by the Order Amending Judgment filed March 29, 2018.   
 
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 sections 
pertaining to: 


 Water quality monitoring and Basin management 
 Information that the Watermaster would otherwise include within a Case Status 


Conference Statement, including:  
o A summary of basin conditions and important developments concerning the 


management of the Basin 
o Planned near- and long-term actions of the Watermaster 
o Information concerning the status of regional water supply issues 
o Management activities that may bear on the Basin's wellbeing. 


 
A. Groundwater Extractions  
The schedule summarizing the Water Year 2022 (WY 2022) 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 2022.” Water Year 2022 is defined as 
beginning October 1, 2021 and ending on September 30, 2022.   
 
B. Groundwater Storage  
Monterey Peninsula Water Management District (MPWMD), in cooperation with 
California American Water (CAWC), operates the Seaside Basin Aquifer Storage and 
Recovery (ASR) program. Under the ASR program, CAWC diverts water from its Carmel 
River sources during periods of flow in excess of NOAA-Fisheries’ bypass flow requirements, 
and transports the water through the existing CAWC distribution system for injection and 
storage in the Seaside Basin at the MPWMD’s Santa Margarita ASR site and CAWC’s Seaside 
Middle School ASR site. During WY 2022, 71acre-feet was diverted and stored in the Seaside 
Basin under the ASR program. Rainfall in the area was about 63% of normal, and Carmel 
River flow was about 34% of normal.  
 
 
Based upon production reported for WY 2022, the following Standard Producers are entitled to 
Free and Not-Free Carryover Credits to WY 2023 in accordance with the Decision, Section III. 
H. 5: 
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Producer                                 Free Carryover Credit              Not-Free Carryover Credit  
                                                          (Acre-feet)                                   (Acre-feet) 
                                                                           
Granite Rock                                        222.49                                           27.12  
DBO Development                              410.44                                      38.98 (-2.31 transfer) 
Calabrese (Cypress)                               15.28                                        1.58 (-3.17 transfer) 
CAWC                                                   00.00                                    104.97 (+5.48 transfer) 
City of Seaside Muni                             00.00                                           00.00 
  
C. Amount of Artificial Replenishment, If Any, Performed by Watermaster 
Per the Decision, “Artificial Replenishment” means the act of the Watermaster, directly or 
indirectly, engaging in contracting for Non-Native Water to be added to the Groundwater 
supply of the Seaside Basin through Spreading or Direct Injection to offset the cumulative 
Over-Production from the Seaside Basin in any particular Water Year pursuant to Section 
III.L.3.j.iii. It also includes programs in which Producers agree to refrain, in whole or in part, 
from exercising their right to produce their full Production Allocation where the intent is to 
cause the replenishment of the Seaside Basin through forbearance in lieu of the injection or 
spreading of Non-Native Water (referred to herein as “In-lieu Replenishment”). 
  
During Water Year 2022 the Watermaster did not indirectly engage in In-lieu Replenishment 
of the Basin. No non-native water was made available to the Basin during Water Year 2022 
under the April 7, 2010 Memorandum of Understanding and Agreement entered into by 
Watermaster with the City of Seaside for its golf course irrigation program creating in-lieu 
replenishment water. 
 
As reported in the 2019 Annual Report, on September 4, 2019 the City of Seaside filed a 
motion with the Court seeking the Court’s approval of the City’s request for a Storage and 
Recovery Agreement for in-lieu storage and recovery of water.  On October 25, 2019 the Court 
approved the City’s request.  Court documents pertaining to the City’s request were contained 
in Attachment 15 of the 2019 Annual Report.  On February 5, 2020 the Watermaster executed 
a Storage and Recovery Agreement with the City of Seaside, a copy of which was included in 
Attachment 7 of the 2020 Annual Report.   
 
D. Leases or Sales of Production Allocation and Administrative Actions  
As reported in the 2019 Annual Report, in WY2019 a transfer or assignment of water 
allocation was activated, as provided for in the Cypress Pacific Investors (CPI), successor to 
Muriel L. Calabrese 1987 Trust, front-loading delivery of water agreement that was contained 
in Attachment 14 of the 2019 Annual Report.  Per the agreement, CPI leases to California 
American Water Company (CAWC) 8.0 AF of water (subject to reduction per the formulas in 
the Decision) for the purpose of producing such water from, or moving the production of such 
water to, the inland wells operated by CAWC and for delivery of such water by CAWC to one 
or more CPI properties. In WY 2017 CPI assigned its entire Standard Production Allocation 
water right to CAWC effective October 1, 2016.  
 
As discussed in Attachment 13 of the 2018 Annual Report, in 2019 Security National 
Guarantee (SNG) indicated it intended to convert a portion of its Alternative Production 
Allocation to Standard Production.  However, SNG subsequently decided not to make such a 
conversion.   
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During WY 2022 the Watermaster Board made changes to section 16.2 of the Rules and 
Regulations regarding replenishment assessment review. 
 
During WY 2022 the Watermaster Board was comprised of the following Members and 
Alternates: 
    
  MEMBER                           ALTERNATE                     REPRESENTING 
Director Paul Bruno                        N/A                Coastal Subarea Landowner 
 
Christopher Cook                       Tim O’Halloran             California American Water  
 
Wesley Leith                                          N/A               Laguna Seca Subarea Landowner 
 
Director George Riley                Director Alvin Edwards                    MPWMD 
 
Mayor Mary Ann Carbone               City Manager           City of Sand City 
 
Supervisor Wendy Askew        Supervisor Mary Adams        Monterey County (MCWRA) 
 
Councilmember John Gaglioti     Council Member Scott Donaldson      City of Del Rey Oaks 
 
Councilmember Dan Albert         Mayor Clyde Roberson                       City of Monterey 
                                     
Mayor Ian Oglesby                    Council Member Jon Wizard                   City of Seaside 
 
 
E. Use of Imported, Reclaimed, or Desalinated Water as a Source of Water for Storage or 


as a Water Supply for Lands Overlying the Seaside Basin 
The CAWC/MPWMD ASR Program operated in WY 2022 and 70.55 acre-feet of water was 
injected into the Basin as Stored Water Credits and 0 acre-feet was extracted. 
  
As reported in the 2019 Annual Report, the Watermaster issued a Storage and Recovery 
Agreement to CAWC and MPWMD governing the injection and recovery of water from the 
Pure Water Monterey (PWM) Project.  A copy of the agreement was included in Attachment 
13 of the 2019 Annual Report.  The quantities of water that were stored and recovered in 
accordance with that Agreement during WY 2022 are reported in the lower portion of the 
spreadsheet in Attachment 1. 
 
F. Violations of the Decision and Any Corrective Actions Taken 
Section III. D. of the Decision enjoins all Producers from any Over-Production beyond the 
Operating Yield in any Water Year in which the Watermaster declares that Artificial 
Replenishment is not available or possible. Section III. L. 3. j. iii. requires that the Watermaster 
declare the unavailability of Artificial Replenishment in December of each year, so that the 
Producers are informed of the prohibition against pumping in excess of the Operating Yield. 
 
In WY 2021 the Watermaster implemented a final ramp-down in production to achieve the 
Basin’s Decision-established Natural Safe Yield of 3,000 AFY.  The Watermaster made its 
declaration regarding the availability of Artificial Replenishment Water, and the Total Usable 
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Storage Space of the Basin, for WY 2022 at its Board meeting of January 5, 2022. Copies of 
these declarations are  contained in Attachment 2.  
  
Total pumping for WY 2022 did not exceed the Operating Yield (OY) of the Basin, and did not 
exceed the Natural Safe Yield (NSY) of the Basin. 
 
G. Watermaster Administrative Costs 
The total estimated Administrative costs through the end of Fiscal Year 2022 amounted 
to $75,000 including a $25,000 dedicated reserve.  Costs include the Administrative Officer 
salary and legal counsel fees. The “Fiscal Year 2022 Administrative Fund Report” and “Fiscal 
Year 2022 Operations Fund Report” are provided in Attachment 3.   
 
H. Replenishment Assessments 
At its meeting of October 5, 2022 the Watermaster Board determined that beginning with WY 
2023 the Natural Safe Yield Replenishment Assessment unit cost should be updated to $3,461 
per acre-foot, and the Operating Yield Replenishment Assessment unit cost should be updated 
to $865 per acre-foot.  The Agenda transmittal which explains the basis of calculation for these 
new unit costs is contained in Attachment 4.   
 
Alternative and Standard Producers report their production amounts from the Basin to the 
Watermaster on a quarterly basis.   
 
Based upon the reported production for WY 2022, the City of Seaside’s Replenishment 
Assessment for its Municipal System for Overproduction in excess of its share of the Natural 
Safe Yield is $38,116.08, and for overproduction in excess of its share of the Operating Yield 
is $9,529.02. The City of Seaside did not exceed its Alternative Production Allocation for its 
Golf Course System production.  
 
Mission Memorial Park’s Replenishment Assessment for Overproduction in excess of its share 
of the Natural Safe Yield is $9,607.87, and for overproduction in excess of its share of the 
Operating Yield is $2,401.97. 
 
Based upon its reported production for WY 2021, Mission Memorial Park 
(Alderwoods)’s Replenishment Assessment for Overproduction in excess of its share of 
the Natural Safe Yield was $46,488.32, and for overproduction in excess of its share of 
the Operating Yield was $11,626.02.  In early January 2022 Mission Memorial Park, 
through its attorney, filed a writ with the Court asking that its WY 2021 replenishment 
assessment be waived.  Mission Memorial Park’s attorney subsequently placed a hold on 
the writ and requested to appeal directly to the Watermaster to have its Replenishment 
Assessment either waived or reduced.  At its September 7, 2022 meeting the Watermaster 
Board heard testimony from Mission Memorial Park’s Manager Lorrie Muriel and 
Mission Memorial Park’s Legal Counsel Steve Gurnee that provided details of what led 
to their inadvertent 2021 over-production, and actions now being taken to avoid any 
future over-production. The Board felt that the circumstances presented by Mission 
Memorial Park and the fact that in the past they had in every year pumped substantially 
less than the amount of their allocation warranted consideration. The Board then passed a 
motion to reduce the $58,114.34 2021 Mission Memorial Park over-production 
replenishment assessment to $25,000, payable over time, and required Mission Memorial 
Park to submit an action plan on how it would avoid future over-production. 
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To help avoid any future inadvertent over-production by any producer, the Watermaster 
will be sending to each Watermaster party on an annual basis a description of the 
Watermaster, the party’s assigned production allocation, and the over-production fee 
schedule. 
 
A summary of the calculations for Replenishment Assessments for WY 2022 is contained in 
Attachment 5.  Credits against Replenishment Assessments are 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 budgets for Fiscal Year 2023 are contained in 
Attachment 6.  
 
The Watermaster Board is provided monthly financial status reports on all financial 
activities for each month with year-to-date totals. 
 
J. Water Quality Monitoring and Basin Management  
Water Quality Analytical Results 
Groundwater quality data continued to be collected and analyzed on a quarterly basis during 
WY 2022 from the enhanced network of monitoring wells.  The low-flow sampling method 
implemented in 2009 continued to be used in 2022 and is expected to continue to be used in the 
future to improve the efficiency of sample collection.  Except as discussed below regarding 
Monitoring Well FO-9 Shallow and induction logging of the Sentinel Wells, no modifications 
to the quarterly data collection frequency from the enhanced network of monitoring wells were 
made during WY 2021. 
 
It was intended to sample the Watermaster’s Sentinel Well No. 5, located at Camp Huffman on 
the former Fort Ord, in WY 2022, based on the plan to monitor it once every five years.  
However, through a scheduling oversite the well was not sampled in WY 2022.  It is scheduled 
to be sampled in WY 2023, and once every five years thereafter. 
 
Monitoring and Management Program for the Upcoming Year 
The 2023 Monitoring and Management Program (M&MP) contained in Attachment 8 includes 
the same types of basin management activities that have been conducted in prior years.   
 
Most of the differences between the 2022 M&MP and the 2023 M&MP are relatively minor, 
with the exception of Task I. 2. b. 3 (Collect Water Quality Samples).  Barium and chloride 
data has been collected under this Task for the past ten years.  The Watermaster’s 
hydrogeologic consultants (Montgomery & Associates) reported that barium and iodide have 
been used to discriminate between sources of saline water if it is observed, but not to identify 
incipient seawater intrusion which can be identified without barium or iodide data.  Since 
discriminating the source of salinity may be unnecessary, as a cost-saving measure it would be 
satisfactory to discontinue sampling for these parameters.  If increasing salinity levels are 
detected, and if it is important to discriminate the source of salinity, then sampling for barium 
and iodide could be resumed at that time. 
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Discontinuing analyzing for these two parameters would result in an annual cost savings of 
approximately $2,160.  The TAC therefore recommended discontinuing the analysis for these 
parameters, and the language in Task I. 2. b. 3 was revised to reflect this. 
 
In 2007 the Watermaster constructed four of what are called “Sentinel Wells” along the coast.  
The purpose of these wells is to serve as a means of detecting the possible intrusion of seawater 
into the Seaside Basin aquifers, and induction logging technology is employed at these wells 
for this purpose.  Induction logging is a process by which changes in conductivity, an indicator 
of possible seawater intrusion, are measured in the soil surrounding these wells.  If a trend in 
increasing conductivity is detected, it would be an indication that seawater intrusion is 
occurring. 
 
Induction logging was initially performed on a quarterly basis, with the intent that in 
subsequent years it might be feasible to reduce the induction logging frequency if a good 
correlation between the induction logging data from year-to-year was found to exist.  In 2010, 
after several years of induction logging that showed the same results and showed no indication 
of seawater intrusion, the induction logging frequency was reduced to semi-annually. 
 
The induction logging data has been virtually identical each year since logging began in 2007, 
and has shown no detectable change in formation conductivity.  For this reason it was felt by 
Martin Feeney, the Watermaster’s consultant who has performed all of the induction logging, 
that the frequency of induction logging of these wells could be further reduced from semi-
annually to annually.  His recommendation was concurred with by Montgomery & Associates, 
the Watermaster’s primary hydrogeologic consultants.  This recommendation was then 
approved by the Watermaster’s TAC and Board and is reflected in the description and cost of 
Task I.2.b.3 in the 2023 Monitoring and Management Program.  Reducing the frequency of 
induction logging would result in an annual cost savings of approximately $9,500.   
 
The 2023 Monitoring and Management Program (M&MP) Budgets contained in Attachment 8 
cover the same types of basin management activities that have been conducted in prior years.   
 
The following are the principal revisions from the 2022 M&MP Budget: 


Tasks Involving MPWMD Montgomery & Associates:  The scopes-of-work for both 
MPWMD and Montgomery & Associates are essentially unchanged from 2022.  However, 
both will have hourly-rate increases in 2023, so the costs of the Tasks in which they are 
involved will all reflect somewhat higher dollar amounts in 2023 compared to 2022.  
MPWMD’s costs are expected to be about $920 higher in 2023 and Montgomery & 
Associates’ costs are expected to be about $1,690 higher in 2023. 
 


Task I.2.a.1 (Conduct Ongoing Data Entry/Database Maintenance Enhancement:  The 
costs for an outside contractor to maintain the Watermaster’s website are covered in this line-
item.  The Watermaster’s Administrative Officer asked that in 2023 the format on the website 
be converted from its current format to the WordPress format which reportedly is now the 
industry standard for websites. If at some time in the future maintenance of the website passes 
to a different contractor, it would be much more expensive to have the current format 
maintained. In addition, the graphics being developed for the Watermaster’s Public Awareness 
Committee are better suited for WordPress than the current format. Included in the budget for 
this Task is $5,000 to make the format conversion, and an additional $100/month (from 
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$200/month in 2022 to $300/month in 2023) for the contractor to maintain the website.  The 
contractor’s $200 monthly fee has not been increased in many years. 
 


Task I.2.b.3 (Collect Water Quality Samples):  As reported earlier in this Annual Report, 
Task I.2.b.3 reflects the cost savings from reducing the induction logging of the Sentinel Wells 
from twice per year to once per year, and the cost savings from eliminating sampling for 
barium and iodide in the three  monitoring wells where these two parameters have been 
historically monitored.  These combined cost savings are over., $10,000. 
 
 Task I.3.a.3 (Evaluate Replenishment Scenarios and Develop Answers to Basin 
Management Questions): The amount budgeted for this Task is unchanged from the 2022 
amount.  Included in this Task is an estimated $30,000 to perform additional Flow 
Direction/Flow Velocity analyses, if the Board wishes to perform such work, and $30,000 for 
other work the Board may wish to undertake related to basin management.   
 


Summary: 
As a result of the changes described above, as indicated by the right-hand column titled 
“Comparative Costs from 2022 Budget” in the M&MP Operations Budget in Attachment 6, the 
proposed 2023 Budget is $10,052 higher ($324,930 - $314,878) than the 2022 Budget.  It is 
anticipated that a new well to replace monitoring well FO-9 Shallow will be constructed in 
2023, and the costs to install that well are included in the 2023 M&MP Capital Budget.  The 
2022 M&MP Capital Budget will cover the costs to plan and design that well, which is 
expected to be performed in late 2022.  
 
Basin Management Database 
Pertinent groundwater resource data obtained from a number of sources has been consolidated 
into the Watermaster’s database to allow more efficient organization and data retrieval.   No 
modifications or enhancements to the database are planned in FY 2023. 
 
Enhanced Monitoring Well Network 
The Seaside Basin M&MP uses an Enhanced Monitoring Well Network to fill in data gaps in 
the previous monitoring well network used by the Monterey Peninsula Water Management 
District (MPWMD), and others, in order to improve the basin management capabilities of the 
Watermaster.  The Enhanced Monitoring Well Network has been described in detail in 
previous Watermaster Annual Reports.  It continues to be used to obtain additional data that is 
useful to the Watermaster in managing the Basin.   
 
As reported in the 2021 Annual Report, monitoring well FO-9 Shallow had developed a leak in 
its casing and had to be destroyed to prevent cross-aquifer contamination.  A Capital Project 
for the estimated Watermaster share of the replacement cost was included in the 2022 M&MP 
Capital Budget.  Using money from the 2022 Capital Project budget, the Watermaster issued a 
contract to its consultant Montgomery & Associates to perform the planning and design work 
for a replacement well.  The 2023 M&MP Capital Budget included the cost to have the 
replacement well installed in 2023.  Efforts were underway in late 2022 to develop a three-
party cost-sharing agreement (between MPWMD, the Watermaster, and MCWD) for the costs 
to replace the well. 
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The Security National Guaranty (SNG) well is privately owned and is located in the dunes area 
in the northern portion of Sand City.  It is on land where a development project is being 
pursued by the owner.  Prior to 2021this was an inactive well, and therefore water quality 
samples were not collected from it.  In early 2021 it started to be pumped, thus making it an 
active well from which water quality samples are to be collected  The first sample taken from 
this well had a very high chloride level (8,660 mg/L) which is a strong indicator that this well 
is sea water intruded.  The well owner was contacted and he was asked to look into whether the 
well casing was leaking and allowing salty water from a shallow aquifer to flow downward 
into the Paso Robles aquifer and cause the higher chloride level.  He responded that he would 
look into this, but that the development project on this property was in the midst of litigation 
and he was prevented by the Court from doing any work on the well until the litigation was 
concluded.  In late fall of 2021 he reported that he was awaiting the Court’s Decision on the 
development project litigation, which he expected he would get in late January 2022. He went 
on to say that as soon as he got the Court’s Decision, and finalized the title, he would be able to 
repair the well. 
 
In October 2022 the well owner reported that the final Court Decision he originally expected 
would come out in January of 2022 did not come out until August 2022.  He said that SNG 
found the Decision to be unacceptable and filed an appeal with the State Appellate Court in 
September 2022.  He went on to say that he had sent an email to the other parties to the 
litigation notifying them that in spite of the Court process being delayed by what will probably 
be a lengthy time (for the  appeal process) the SNG well needs to be repaired, and asking them 
to agree to have the repair work done.  However, as of the date of preparation of this Annual 
Report he had not received their reply. The well is in inactive status now.  In summary, the 
well problem cannot be remedied unless/until the other litigants agree to having the repair 
work performed prior to the Court appeal trial occurring, or there is some other resolution.  The 
well owner did say that he would keep working on this to get the issue resolved. 
 
Basin Management Action Plan (BMAP) 
The BMAP constitutes the basic plan for managing the Seaside Groundwater Basin. The 
BMAP identifies both short-term actions and long-term strategies intended to protect the 
groundwater resource while maximizing the beneficial use of groundwater in the basin. It 
provides the Watermaster a logical set of actions that can be undertaken to manage the basin to 
its Safe Yield.  
 
The Watermaster’s first BMAP was completed in 2009 and was approved by the Watermaster 
Board at its February 2009 meeting.  The Executive Summary from that BMAP was contained 
in Attachment 9 of the 2009 Annual Report, and the complete document is posted on the 
Watermaster’s website at: http://www.seasidebasinwatermaster.org/Other/BMAP_FINAL_5-
Feb-2009.pdf. 
 
Over the nine years since the 2009 BMAP was completed, the Watermaster collected much 
groundwater level and quality data, and conducted various studies to improve the 
understanding of the basin. This improved understanding was incorporated into a 2019 
Updated BMAP to facilitate ongoing responsible management of the groundwater resource.  
The Watermaster Board approved the 2019 Updated BMAP at its June 5, 2019 meeting.  The 
Executive Summary from that document was contained in Attachment 7 of the 2019 Annual 
Report, and the complete document is posted on the Watermaster’s website at: 
http://www.seasidebasinwatermaster.org/Other/BMAP%20Final_07192019.pdf . 
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One of the findings in the Updated BMAP is that the Natural Safe Yield (NSY) of the Basin is 
2,370 AFY, which is lower than the Adjudication Decision’s initially-established 3,000 AFY. 
Another finding was that the Total Usable Storage Space of the Basin was increased from 
52,030 acre-feet to 104,170 acre-feet as reported on page 52 of the Updated BMAP.  This is  
partly due to an error in the 2009 estimate in which the deficit volume was subtracted, thereby 
resulting in a lower combined volume than it should have been; and partly because a different 
protective elevation contour map was used in this updated estimation. 
 
Attachment 10 of the 2019 Annual Report contains a Memo titled “Seaside Groundwater Basin 
Natural Safe Yield Allocations to Producers.”  The Memo describes how the Adjudication 
Decision allocated water rights to each of the Producers (both Standard and Alternative 
Producers), and the water rights that each Producer would have after all of the Adjudication 
Decision-required ramp-downs in pumping have been completed.  The Memo also briefly 
describes the water rights impacts that would result from lowering the NSY of the Basin from 
3,000 AFY to 2,370 AFY. 
 
As discussed in the Memo, the approach used to make these calculations is based on the 
assumption that the Adjudication Decision contemplated that all of the Basin’s NSY comes 
from the Laguna Seca and the Coastal Subareas, and that none of it comes from the Northern 
Inland Subarea.  Two options for arriving at the water rights for each Producer are presented in 
the Memo.  As noted in the Memo, there are some inconsistencies in the Adjudication Decision 
which complicate the calculation of water rights after the Adjudication Decision-mandated 
ramp-downs in pumping are completed. 
 
The Memo contains a set of ramp-down calculations for a basin-wide NSY of 3,000 AFY, 
because 3,000 AFY had been the ramp-down figure that was developed when CAWC was 
sizing its Monterey Peninsula Water Supply Project.  That analysis led to the conclusion that 
CAWC’s ultimate water right in the Basin would be 1,474 AFY, based on a basin-wide Natural 
Safe Yield of 3,000 AFY.  This calculation approach was approved by Judge Randall in his 
Order dated 9 February 2007.  Therefore, it was appropriate to include the ramp-down analysis 
leading to CAWC’s 1,474 AFY of ultimate water right.    Also contained in the Memo is a set 
of ramp-down calculations for a basin-wide NSY of 2,913 AFY, based on a slightly different 
interpretation of the Adjudication Decision. 
 
The Memo provided to the Watermaster Board all of the necessary background information 
and calculations for use in determining which of the two ramp-down figures (3,000 AFY or 
2,913 AFY) should be used when the next (and presumably final) ramp-down was set to occur 
in WY 2021.  At its meeting of June 5, 2019 the Watermaster Board determined that there 
should be a final ramp-down to 3,000 AFY in WY 2021 and that water allocations to each 
Producer should be assigned as shown in Table 7 of Attachment 10 in the 2019 Annual Report, 
after all pumping ramp-downs have been completed.  The Board reached this decision in part 
because ramping-down to 3,000 AFY would cause less hardship on the Alternative Producers 
by not requiring them to ramp-down along with the Standard Producers, and because ramping 
down to 2,913 AFY would provide negligible additional benefit and would require both the 
Standard and Alternative Producers to ramp-down. 
 
In conjunction with updating the BMAP, Montgomery & Associates and Todd Groundwater (a 
hydrogeologic consultant the Watermaster used to perform a peer review of a draft version of 
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the Updated BMAP) recommended that at some point in the future the Watermaster change to 
a different approach (Sustainable Yield) rather than continuing to use the Natural Safe Yield 
approach that was used in the Adjudication Decision, for basin management purposes. 
 
Attachment 11 in the 2019 Annual Report contains a discussion of the pros and cons of using 
the Sustainable Yield approach vs. the Natural Safe Yield approach.  The Watermaster Board 
considered the information contained in that attachment at its June 5, 2019 meeting and made 
the following determinations: 


 A Sustainable Yield analysis should not be performed at this time. 
 The concept of using the Sustainable Yield approach to replace the Natural Safe Yield 


approach should be revisited after the Groundwater Sustainability Plans (GSP) for the 
subbasins within the Salinas Valley Groundwater Basin (notably the Monterey and 
180/400-Foot Aquifer Subbasins) have been completed, and their impacts on the Seaside 
Groundwater Basin have been determined.  The status of those GSPs is discussed below 
in the section of this Annual Report titled “Sustainable Groundwater Management Act.” 


 If something is learned, or events occur, that would warrant performing a Sustainable 
Yield analysis sooner, the Board should revisit the decision at that time. 


 
The Watermaster Board revisited this topic at its September 1, 2021 meeting, and concluded 
the following: 


 Sustainable Yield (SY) is a technically superior Basin management approach compared 
to the Natural Safe Yield (NSY) approach used in the Decision, and an SY analysis 
should be performed at some point in time.  


 Because of the historical over pumping from the Basin, regardless of the approach that 
is used for Basin management, be it NSY or SY, even reducing pumping levels to match 
either the NSY or SY pumping levels will not achieve protective groundwater 
elevations. This is because these approaches only seek to stabilize groundwater levels 
and do not take into account that the Basin would still be at risk of seawater intrusion at 
some time in the future. An additional source(s) of water (replenishment water) that can 
be injected into the Basin to raise groundwater levels, and to maintain them at protective 
water levels, will be necessary regardless of which approach is used for Basin 
management. 


 In view of the expense and complexity of changing to the SY approach, the Board 
concluded that making this change would not be justified until a source for this 
replenishment water has been secured. 


 
Seawater Intrusion Response Plan 
HydroMetrics LLC (now Montgomery and Associates) was hired by the Watermaster to 
prepare a long-term Seawater Intrusion Response Plan (SIRP), as required in the M&MP.   
 
The Final SIRP was approved by the Watermaster Board in 2009 and a summary of the 
Seawater Intrusion Contingency Actions from the SIRP were contained in Attachment 10 of 
the 2009 Annual Report.  The complete document may be viewed and downloaded from the 
Watermaster’s website at: http://www.seasidebasinwatermaster.org/.   
 
When water quality sampling from monitoring well FO-9 Shallow in late 2020 and again in 
early 2021 appeared to indicate that seawater intrusion might have been detected in the Paso 
Robles aquifer in the vicinity of that well, the SIRP was immediately reviewed to determine 
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what steps should be taken in response to that finding.  However, subsequent investigation of 
that well led to the determination that the increased chloride levels in the water quality 
sampling of that well were due to a casing leakage, and not from seawater intrusion in the Paso 
Robles aquifer as initially feared.  Consequently, no actions to implement the SIRP were taken 
and no modifications to the SIRP were made in 2022. 
 
Seawater Intrusion Analysis Report 
The Seawater Intrusion Analysis Report (SIAR) examines the “health” of the Basin with regard 
to whether or not there are any indications that seawater intrusion is either occurring or is 
imminent.  Previous SIARs have stated that depressed groundwater levels, continued pumping 
in excess of recharge and freshwater inflows, and ongoing seawater intrusion in the nearby 
Salinas Valley all suggest that seawater intrusion could occur in the Seaside Groundwater 
Basin.   
  
The Watermaster retained Montgomery & Associates to prepare the WY 2022 SIAR required 
by the M&MP.  The WY 2022 SIAR provided an analysis of data collected during that Water 
Year.   
 
Based on an evaluation of geochemical indicators in prior years, seawater intrusion has not 
historically been observed in existing monitoring and production wells in the Seaside Basin.  
However, as noted in the previous two SIAR reports (2019 and 2020), two monitoring wells in 
the Watermaster’s network have experienced increased chloride concentrations. One of these, 
monitoring well FO-10 Shallow, is north of and outside of the Seaside Basin, and the other, 
monitoring well FO-9 Shallow, is just inside the northern boundary of the Northern Coastal 
Subarea of the Seaside Basin. Induction logging of both wells was performed by Mr. Martin 
Feeney, a hydrogeologic consultant to the Watermaster, in March 2021 to evaluate if seawater 
intrusion was evident.  
 
A structural failure (leaking casing) was identified in monitoring well FO-9 Shallow. This 
caused the well to act as a conduit to allow shallow intruded groundwater in the dune sands to 
flow into the well and potentially into underlying aquifers. To prevent further leakage of poorer 
quality water, Well FO-9 Shallow was destroyed in 2021.  
 
The induction logging of Well FO-10 Shallow confirmed the presence of higher chloride 
concentrations in the groundwater, but was inconclusive as to whether this was a result of 
seawater intrusion. However, it was subsequently learned, though communications with Mr. 
Joe Oliver of MPWMD who documented the installation of well FO-10 in 1996, that a long 
section of steel tremie pipe had to be abandoned in the well during construction.  Mr. Feeney 
explained that the presence of this steel pipe interfered with the induction logging and 
prevented the logging from providing accurate information about the aquifer surrounding the 
well.  He said this explains why the 2021 induction log differs so much from the 1996 elog. 
Based on this information, Mr. Feeney concluded that well FO-10 Shallow might also be 
allowing leakage to occur from the shallower Aromas or Dunes Sands formation into the Paso 
Robles aquifer below.  One of the actions listed in the Monterey Subbasin GSP is for MCWD 
to install monitoring wells near the northern boundary of the Seaside Subbasin.  Although work 
to destroy and replace monitoring well FO-10 Shallow is not mentioned, MCWD may wish to 
perform such work in order to restore that well for its monitoring purposes. 
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Induction logs of the Sentinel Wells remained stable over the historical record.  
 
There continue to be ongoing detrimental groundwater conditions within the Basin that pose a 
potential threat of seawater intrusion. Groundwater levels below sea level, the cumulative 
effect of pumping in excess of recharge and freshwater inflows, and ongoing seawater 
intrusion in the nearby Salinas Valley all suggest that seawater intrusion has the potential to 
occur in the Seaside Groundwater Basin. However, No data collected in Water Year (WY) 
2022 indicate that seawater intrusion is occurring within the Seaside Groundwater Basin. 
 
The SIAR is lengthy, but the full Executive Summary Section from it is provided in Attachment 
7.  A complete copy of the document is posted for viewing and downloading from the 
Watermaster’s website at:  http://www.seasidebasinwatermaster.org/.  All recommendations 
contained in the SIAR are being or will be carried out and are included in the budgeted 
activities contained in Attachment 6 and described in Attachment 8. 
 
Geochemical Impact Assessments 
When new sources of water are introduced into an aquifer, with each source having its own 
unique water quality, there can be chemical reactions that may have the potential to release 
minerals into solution which have previously been attached to soil particles, such as arsenic or 
mercury, and thus into the water itself.  This has been experienced in some other locations 
where changes in water quality occurred as a result of water being injected into an aquifer.    
 
MPWMD’s consultant (Pueblo Water Resources) has been using geochemical impact 
assessments to predict the effects of injecting Carmel River water into the Seaside 
Groundwater Basin under the ASR program. As discussed in the 2018 Annual Report under the 
heading titled “Monitoring and Management Program Work Plan for the Upcoming Year,” in 
order to predict whether there will be groundwater quality changes that will result from the 
introduction of desalinated water, additional ASR water (under the Monterey Peninsula Water 
Supply Project), and advanced wastewater treatment (AWT) water under the Pure Water 
Monterey Project (PWM) geochemical impact assessments have been, or will be, performed by 
Pueblo Water Resources for use in the areas of the Basin where injection of these new water 
sources will occur.  A description of this work was provided in Attachment 11 of the 2018 
Annual Report.   
 
In 2019 an assessment of the geochemical impacts of injecting AWT water from the PWM was 
performed.  A Technical Memorandum describing that work is contained in Attachment 12 of 
the 2019 Annual Report.  The assessment found that if the quality of the PWM AWT water is 
maintained within the ranges set forth in the Division of Drinking Water (DDW) Operations 
Report, there will be no adverse geochemical impacts on the aquifers within the Seaside Basin. 
 
In 2022 no additional geochemical impact assessments needed to be performed, since the 
desalination plant component of the Monterey Peninsula Water Supply Project was still in the 
process of obtaining the permits necessary to move forward. 
 
Sustainable Groundwater Management Act (SGMA) 
As reported in the 2015 Annual Report the Watermaster Board determined that the 
Watermaster should monitor the development of the Salinas Valley Basin Groundwater 
Sustainability Agency (SVBGSA) and the State Department of Water Resources’ (DWR) 
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development of SGMA regulations with the intent to collaborate with these entities as 
appropriate.   
 


At the State Level: 
During 2022 DWR did not issue any new regulations, or revisions to prior regulations, that 
impacted the Seaside Groundwater Basin or the Watermaster.  In March of 2022 the 
Watermaster submitted to DWR the reporting information required of it, as an adjudicated 
basin, under SGMA.  
 


At the Monterey County level: 
As reported in the 2018 Annual Report, the SVBGSA, the Marina Coast Water District 
(MCWD), and the City of Marina all submitted Notifications with DWR to serve as the GSA 
for overlapping portions of the Monterey and/or the 180/400-foot aquifer subbasins.   The 
SVBGSA, MCWD, and the City of Marina embarked on processes to address and resolve these 
overlaps.  
 
In its notification to DWR, the City of Marina proposed becoming the GSA for the portion of 
the 180/400-foot Subbasin lying within the City’s jurisdictional boundaries.  However, since 
this overlapped with the SVBGSA’s proposal to be the GSA for that area, DWR concurred 
with the SVBGSA’s proposal, as authorized by SGMA, to have the County of Monterey be the 
GSA for that area.  The County then delegated authority to prepare the GSP for that area to the 
SVBGSA.  The SVBGSA submitted its GSP for the 180/400-foot Subbasin to DWR in January 
2020.  DWR approved the plan, with additional recommended actions, later that year.  This 
plan is being updated annually by the SVBGSA. 
 
Development of the GSP for the Monterey Subbasin was started in 2020.  A Draft version of 
this plan was completed jointly by the SVBGSA and the MCWD GSA and submitted to DWR 
for its review in early 2022.  This plan breaks the Monterey Subbasin into these two 
Management Areas:  


 Marina-Ord Area: This Management Area consists of the lands within the City of Marina 
and the former Fort Ord.  The MCWD GSA will be the GSA for this Management 
Area. 


 Corral de Tierra Area: This Management Area consists of the remainder of the subbasin, 
which is generally south of State Route 68 and includes a parcel located between the 
City of Marina and the former Fort Ord.  The SVBGSA will be the GSA for this 
Management Area. 


 
The Watermaster participated in the Monterey Subbasin GSP Committee that the SVBGSA 
formed to provide input pertaining to the Corral de Tierra Area during development of this 
GSP.  In 2020 the Watermaster’s Technical Program Manager, jointly with Montgomery & 
Associates, made a PowerPoint presentation to that Committee describing issues of mutual 
concern between the Corral de Tierra area and the Seaside Groundwater Basin.  The 
presentation highlighted the impacts that pumping in the Corral de Tierra area is having on 
groundwater levels in the Laguna Seca Subarea of the Seaside Basin.  The Watermaster also 
participated in the stakeholders group formed by the MCWD GSA to provide input during the 
development of the Marina-Ord Area portion of this plan. 
 
In addition, the Watermaster participated in the development of the SVBGSA’s other GSPs 
through its membership on the SVBGSA’s Advisory Committee. Although these GSPs have 
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now all been completed in draft form and submitted to DWR, the Watermaster continues to 
participate as a member of the SVBGSA’s Advisory Committee.  The Watermaster’s 
participation in these committees and stakeholder groups helps to ensure that there is close 
coordination between the SVBGSA, MCWD GSA, and the Watermaster on matters of mutual 
interest.   
 
K. Information that the Watermaster Would Otherwise Include within a Case Status 


Conference Statement 
This Section was added to the Annual Report beginning in 2018 year as directed by the Court 
in its Order Amending Judgment filed March 29, 2018.  It is formatted to contain the topic 
headings below, which were requested by the Court in its March 29, 2018 Order. 
 
Summary of Basin Conditions and Important Developments Concerning the Management of 
the Basin 
The condition of the Basin is discussed in the Water Quality, Seawater Intrusion Analysis 
Report, and Basin Management Action Plan subheadings in Section J of this Annual Report. 
 
In summary, the 2022 Seawater Intrusion Analysis Report, which analyzes the water quality 
data collected under the Watermaster’s sampling program, reported that while conditions exist 
within the Basin that pose a risk of seawater intrusion, none of the data collected in WY 2022 
indicate that seawater intrusion has actually occurred. 
 
The 2019 updated Basin Management Action Plan found that in spite of recent pumping at 
levels less than the Decision-established Natural Safe Yield of 3,000 AFY, water levels in 
some portions of the Basin are continuing to drop.  It is expected that once the desalination 
plant component of the MPWSP becomes operational, or if that plant is not constructed but an 
expansion of the PWM project is constructed, and CAWC is able to further reduce its pumping 
from the Basin by 700 AFY through its 25-year overpumping repayment program, the rate of 
drop in groundwater levels will be at least partially mitigated.  However, unless the Basin is 
replenished to raise groundwater levels to protective elevations, the Basin will remain 
vulnerable to seawater intrusion. 
 
As the Groundwater Sustainability Plans (GSPs) were developed under the State’s Sustainable 
Groundwater Management Act (SGMA), the Watermaster became more aware of the impact of 
adjacent groundwater basins on the Seaside Groundwater Basin.  In the context  of the Salinas 
Valley Groundwater Basin, as recognized and defined by the DWR, each basin within that 
larger Basin is referred to as a “subbasin”.  Therefore, in this section of this Annual Report the 
Seaside Basin is referred to as the “Seaside Subbasin.”  The GSP for the Monterey Subbasin 
(which abuts the Seaside Subbasin to the north and east) made it clear that:  


 The portion of the Monterey Subbasin to the east of the Seaside Subbasin (referred to as 
the Corral de Tierra/Toro Subarea) will not be able to achieve sustainability as defined 
under the SGMA without the importation of additional sources of water supply. 


 The portion of the Monterey Subbasin to the north of the Seaside Subbasin (referred to as 
the Marina-Ord Subarea) will not be able to achieve sustainability unless the subarea 
immediately to the north (the 180/400-foo Aquifer Subbasin) raises its groundwater 
levels high enough to stop seawater from intruding that subbasin. 


 There is significant loss of groundwater from the Seaside Subbasin to the Monterey 
Subbasin because the groundwater levels in the Monterey Subbasin are lower than 
those in the Seaside Subbasin. 
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Planned Near and Long-term Actions of the Watermaster 
Near-term actions are described in the 2023 Monitoring and Management Program discussed 
in Section J and Attachment 8 of this Annual Report. 
 
Long-term actions will include: 


 Continuing to carry out the duties and responsibilities assigned to the Watermaster by 
the Decision 


 Continuing to coordinate with the Monterey County Water Resources Agency in their 
development of an updated hydrogeologic model of the Salinas Valley Basin, as 
discussed under the Coordination of Watermaster’s Seaside Groundwater Model with 
Salinas River Basin Model subheading in Section J of the 2018 Annual Report (Note: 
In 2020 completion of this model was delayed and was still being completed as of the 
date of preparation of this 2022 Annual Report.  The Watermaster will continue to 
coordinate with the Monterey County Water Resources Agency on this, once the 
model is completed and promulgated.  However, it was found that the Salinas River 
Basin model did not adequately address groundwater conditions in the Monterey 
Subbasin, and for this reason MCWD retained a hydrogeologic consultant (EKI 
Environment and Water) to develop a new model for the Monterey Subbasin. This new 
model was used in the preparation of the GSP for that subbasin, including the Marina-
Ord and Corral de Tierra subareas.  As discussed above under the Sustainable 
Groundwater Management Act (SGMA) subheading in Section J, the Watermaster 
participated in the development of that GSP, and its hydrogeologic consultant 
(Montgomery & Associates) actively interfaces with EKI Environment and Water to 
ensure that there is hydrogeologic agreement between the new Monterey Subbasin 
model and the Watermaster’ Seaside Basin model. 


 Continuing to coordinate with the SVBGSA to develop measures to aid in groundwater 
management of the Laguna Seca Subarea, as discussed under the Sustainable 
Groundwater Management Act subheading in Section J of this Annual Report.  


 Creating and activating a “Public Awareness Committee” of the Watermaster Board to 
educate decision makers and the public in general about the risk of seawater intrusion 
that the Seaside Basin faces, and the need to replenish the Basin to raise groundwater 
levels high enough to keep that from occurring, in addition to ensuring the Basin has 
sufficient groundwater resources to supply customer demands. 


 
Information Concerning the Status of Regional Water Supply Issues 
 
     MPWSP 
Implementation of the Monterey Peninsula Water Supply Project (MPWSP) continues to be 
vigorously pursued by California American Water.   


 
In mid-November 2019 the California Coastal Commission held a hearing on CAWC’s 
application for a Coastal Development Permit for construction of the portions of the MPWSP 
located within the coastal zone. The Commission received public input at that hearing but 
deferred taking action on the application until early 2020.  That action was originally scheduled 
for the Commission’s May 2020 meeting, but was rescheduled to a September 2020 meeting 
by Commission staff, who stated that they needed more time to adequately evaluate all of the 
documents that had been submitted.  Just prior to the scheduled September 2020 Commission 
meeting date, CAWC decided to withdraw its application in order to see if it could negotiate 
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modifications to the project with the opposing parties that would address their concerns and 
objections.  On November 5, 2020 CAWC formally resubmitted its application for a Coastal 
Development Permit with the Coastal Commission.  The Coastal Commission requested that 
CAWC submit additional information in order for the Commission to deem the application to 
be complete.   
 
On December 3, 2020 the Coastal Commission sent a Notice of Incomplete Application, 
identifying certain additional information needed to consider the application complete.  On 
March 5, 2021 CAWC submitted a partial response to the Coastal Commission’s Notice of 
Incomplete, noting that additional information on the few remaining requested items would be 
submitted shortly.  CAWC supplemented that response on May 19, 2021. On June 18, 2021, 
the Coastal Commission responded, acknowledging the responses and requesting certain 
additional information before the application could be considered complete.  CAWC submitted 
the additional information, and in August of 2022 the Coastal Commission notified CAWC 
that is application was now complete.  The Coastal Commission set a  November 17, 2022 
hearing date to consider approval of the application.  
 
In early October 2022 the MPWMD Water Supply Planning Committee discussed adopting a 
policy position opposing construction of the MPWSP desalination plant.  Instead of adopting 
such a position, the Committee opted to support a resolution that would cite MPWMD’s 
authority to approve or deny CAWC’s plan to introduce desalination plant water into the 
ground water supply.  The MPWMD Board of Directors approved such a resolution 
(Resolution No. 2022-31) at its October 17, 2022 meeting. 
 
Also in early October 2022 the MPWMD Board approved a contract with firm to provide 
public outreach services. Shortly after that, a series of emails began being sent out from 
MPWMD to a large list of addressees urging recipients to voice their objection to the 
desalination plant at the November 17, 2022 Coastal Commission meeting.  Ads placed by the 
MPWMD and the MCWD also appeared in the local newspaper voicing objection to the 
desalination plant.  On November 17, 2022 by an 8 to 2 vote the Coastal Commission approved 
CAWC’s application for the desalination plant.  That approval included a number of conditions 
for CAWC to fulfill. 
 
In early October 2022 CAWC announced a phasing plan for the MPWSP.  The application to 
the California Coastal Commission called for development of ocean slant wells to supply a 6.4 
million gallon per day desalination plant. CAWC is now proposing a multi-phase plan to 
develop needed water supplies with the first phase of the desalination facility producing 4.8 
million gallons per day. 
 
Approval by the Coastal Commission is the last major permit needed to allow construction of 
the project to begin. The schedule on the MPWSP website has not been updated since CAWC 
anticipated getting its Coastal Development Permit approved in December 2018.  With the 
Coastal Commission’s November 17th approval, and allowing one to two years for CAWC to 
fulfill the conditions in its Coastal permit, if the same time periods for implementation of the 
project which are shown on the last posted schedule are accurate, the MPWSP desalination 
plant could become operational in early 2026. 
 
 PWM 
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Construction work on Monterey One Water’s (M1W) Pure Water Monterey (PWM) recycled 
water project in Marina was completed in late 2019, and the Advanced Water Treatment plant 
began producing water in early 2020. Water began being injected into the Seaside 
Groundwater Basin in February 2020.  In WY 2022, during the time period of October 1, 2021 
through August 31, 2022 a total of 3,318 acre-feet of water had been injected.   
 
The Title 22 Indirect Potable Reuse (IPR) Groundwater Replenishment regulations require that 
the water from the PWM project be retained underground no less than two months before it 
reaches the closest downgradient drinking water well.  This is referred to as the Response 
Retention Time, and is intended to provide sufficient response time to identify a treatment 
failure and a quick response.  
  
Underground retention time can be determined in three ways: (1) numerical modeling, (2) an 
intrinsic tracer study, or (3) an added (extrinsic) tracer study. A different credit factor for 
removal of pathogens is applied to each of these estimation methods to reflect the accuracy of 
the method.  The credit factor indicates the amount of pathogen log removal per month that is 
credited for the time the injected water is retained underground before it is extracted for supply 
purposes.  For numerical modeling, the factor is 0.5, for an intrinsic tracer study, the factor is 
0.67, and for an extrinsic tracer study, the factor is 1.0.  So for example, if numerical modeling 
indicated it would take 4 months for injected water to reach a supply well, 2 logs of pathogen 
removal would be credited.  But if an intrinsic tracer study indicated this same 4 months of 
retention time, 2.68 logs of pathogen removal would be credited, and for an extrinsic tracer 
study that indicated this same 4 months, 4 logs of pathogen removal would be credited. 
 
M1W performed an extrinsic tracer study that started in October 2021 and was completed in 
early 2022.  The study demonstrated that the PWM water was qualified to get the full credit for 
underground retention time (factor of 1.0).  At the time of preparation of this Annual Report, 
M1W had submitted to DDW the findings from its extrinsic tracer study and was awaiting 
DDW’s approval of it .   
 
 Before the intrinsic tracer study was done, the numerical modeling predicted that the 
underground detention time would be 10.8 months before the water would reach ASR Wells 1 
and 2.  Once the intrinsic tracer study was completed, and the model was calibrated with data 
from this tracer study, the model showed that the shortest travel time from Deep Injection Well 
No.1 to ASR Monitoring Well No. 1 (adjacent to ASR Wells 1 and 2) was only 2.5 months.  
ASR-1 had been offline since February 2021, for independent reasons.  
 
On September 14, 2021 the State Division of Drinking Water (DDW) issued a letter to Cal-Am 
stating that “the drinking water source designation of ASR Well 01 (ASR-1) has been changed 
from active to inactive.”  MPWMD reported that the inactive status remains in effect today and 
could only be removed if available data clearly demonstrated that the recycled water reaching 
ASR-1 when the well is in extraction mode meets at least a12-log virus reduction, the 
minimum underground retention time required by the recycled water regulations of 2 months, 
and all other applicable recycled water regulations.  MPWMD went on to say that they did 
not believe that the Division of Drinking Water would accept the data and analysis by the 
M1W team to demonstrate minimum underground retention time without significant reduction 
of PWM injection capacity.  And further, that they did not find any substantial rationale for 
changing the source designation of ASR-1 to active at this time or the foreseeable future. 
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Discussions between CAWC, MPWMD, and M1W were initiated in 2022 to discuss CAWC’s 
concerns that it might not have sufficient pumping capacity, with ASR-1 no longer available as 
a supply well, to meet its customer’s demands.  The Watermaster participated in those 
discussions to monitor the issue.  In October 2022 a teleconference discussion among these 
parties was held and progress was reported on work being done to address this situation.  It 
focused on getting well ASR-4 permitted for use so it could be used in place of ASR-1 as a 
supply well.  ASR-4 has been found to high a level of concentration of mercury that is above 
the drinking water standard.  Therefore, CAWC was in the process of installing a mercury 
removal treatment unit so it could be permitted for use as a supply well.  Installation of the 
mercury removal unit was expected to occur in November 2022, and that the well would 
become available as a supply well shortly thereafter. 
 
In late 2021 M1W was also applying to the Division of Drinking Water to obtain additional 
pathogen reduction credits for certain of the treatment processes the PWM AWT provides, but 
which had not been previously used in determining the AWT’s reduction credits.  As of the 
date of preparation of this Annual Report, M1W reported that they had been approved by 
DDW to receive additional log reduction credits for chloramine due to the residual in the 
pipeline and the contact time during conveyance.  They went on to report that they were still 
working on optimizing those credits.  However, they consider additional credits to be “icing on 
the cake,” since they consistently meet the regulatory requirement of 12-logs of virus reduction 
with their reverse osmosis and ultraviolet advanced oxidation treatment processes and 
underground retention time. 
 
    Public Buyout of CAWC’s Water System 
Voters approved Measure J in the November 2018 general election.  That Measure instructed 
the Monterey Peninsula Water Management District to undertake a feasibility study on the 
public takeover of CAWC’s Monterey Water System.  
 
The 2021 Annual Report provided background information describing MPWMD’s work on 
this matter and the status of its application to the Local Agency Formation Commission 
(LAFCO).  LAFCO  needs to approve the activation of MPWMD’s latent powers in order for 
MPWMD to proceed with the acquisition process.  This 2022 Annual Report updates the status 
of MPWMD’s actions on this matter. 
 
As reported in the 2021 Annual Report, at its December 6 meeting, on a 5 to 2 vote, LAFCO 
passed a resolution denying MPWMD’s application to activate its latent powers in order to 
acquire CAWC’s Monterey Water System, but directed its staff to prepare a new draft 
resolution laying out the Commission’s reasons for denying the proposed latent powers 
activation.  On January 5, 2022, the Commission, on a 5 to 2 vote, adopted the revised 
resolution denying the proposed activation of MPWMD’s latent powers. 
 
On January 31, 2022 MPWMD filed a formal Application for Reconsideration of LAFCO’s 
disapproval of MPWMD’s proposed activation of latent powers.  At its February 28, 2022 
meeting LAFCO denied MPWMD’s Application for Reconsideration. 
 
MPWMD indicated it would be considering taking legal action to try to overturn LAFCO’s 
denial, and initiated litigation against LAFCO on April 1, 2022 as set forth in Monterey County 
Superior Court Case No. 22CV000925.  A series of documents were subsequently submitted 
by the involved parties, hearings were held, and the next case management conference on the 
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litigation is scheduled for January 10, 2023. 
 
 
Management Activities that May Bear on the Basin's Wellbeing  
1. Water Conservation.  From a water conservation standpoint, customers of CAWC are doing 
an exceptional job.  CAWC’s Monterey system has one of the highest levels of voluntary 
conservation in the state.  There has essentially been no back-off in conservation following the 
end of mandatory conservation that occurred after the wet winter of 2016-2017. 
 
2.  Storm Water and Recycled Water.  Storm water and recycled water are both components of 
the Pure Water Monterey (PWM) project that is being implemented by Monterey One Water 
(M1W). CAWC has already contracted to receive 3,500 AFY of PWM recycled water for 
injection into, and recovery from, the Seaside Basin.  M1W, in coordination with others, is 
pursuing the PWMX project to expand the delivery capacity of the PWM project by using 
additional sources of recycled water and storm water.   
 
Work to design the PWMX project is underway.  However, construction of that project is 
dependent on the execution of the amended Water Purchase Agreement between MPWMD, 
CAWC, and M1W. If that agreement is executed, construction could begin as early as 2022, 
with the potential for the expansion project to become operational as early as 2024. 
 
3. Sustainable Groundwater Management Act.  Coordination between the Watermaster and the 
SVBGSA and the MCWD GSA is ongoing and is discussed in more detail above under Section 
J of this Annual Report.  That coordination will aid in groundwater management of the Laguna 
Seca and Corral de Tierra subareas. 
 
4. Climate Change.  Higher seawater levels could exacerbate seawater intrusion concerns, 
which punctuates the importance of monitoring and long-term management to avoid seawater 
intrusion. From a water supply perspective, reliance on groundwater with sustainable 
management is ideal because the resource is a reservoir and therefore not subject to sharp 
fluctuations in availability resulting from year-to-year precipitation amounts as is the case with 
surface water supplies.  Updating of the Watermaster’s Groundwater Model in 2018 (discussed 
in Section J of the 2018 Annual Report) and Basin Management Action Plan in 2019 
(discussed in Section J of the 2019 Annual Report) incorporated projected impacts from 
climate change and sea level rise. 


 
5.  New Technical Issues or Activities.    


 Stormwater Projects Being Evaluated in the Monterey Peninsula Stormwater Resource 
Plan (SWRP).   


As reported in the 2018 Annual Report, Monterey One Water as the lead entity coordinated the 
development of a Stormwater Resource Plan (SWRP) for the Monterey Peninsula, Carmel Bay, 
and South Monterey Bay (Monterey Peninsula) Integrated Regional Water Management Plan 
(IRWMP) area.  
 
The purpose of the SWRP is to identify opportunities to capture stormwater that could be 
utilized as new water supply sources for the Monterey Peninsula and provide additional water 
quality and environmental benefits.  Some of those projects have the potential to minimally 
benefit the Seaside Basin, and are discussed in the 2019 Updated Basin Management Action 
Plan.  
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Of the seven priority projects that were identified in the SWRP, several projects have been able 
to receive funding and are proceeding as described below.   
 
City of Seaside:  The Del Monte Manor project in the City of Seaside received grant in the 
amount of approximately $560,000 to complete the project, and the project was completed in 
2022.  This will divert stormwater that is captured in this area into the sanitary sewer so that it 
can become recycled water from the M1W Regional Wastewater Treatment Plant. 
 
City of Sand City:  The City of Sand City has two green street retrofit projects. They are the 
West End Stormwater Improvement Projects on Contra Costa Street and Catalina Street. The 
Contra Costa Street project is funded by an SWRCB Proposition 1 Stormwater Grant (technical 
assistance and implementation) and the Catalina Street project is funded by a DWR Proposition 
1 IRWMP Grant. At the time of preparation of this 2022 Annual Report, both of these projects 
were in design at the 30% to 90% level with construction anticipated to occur in late 2023 or 
early 2024.  They are described in more detail below: 
 


 West End Stormwater Improvement Project – Contra Costa Street 
Project Description 
The West End Stormwater Improvement Project is a retrofit of an existing major collector 
street, Contra Costa Street between Olympia Avenue and Redwood Avenue. The Project will 
integrate Low Impact Development (LID) strategies to address flood control, water quality, 
and meet several community objectives. The Project proposes to install bioretention facilities 
(i.e. urban rain gardens), trash capture, permeable pavement, landscaping, and subsurface 
infiltration chambers and will improve pedestrian and Americans with Disability Act (ADA) 
access throughout the corridor. The Project will improve urban storm water runoff quality, 
augment groundwater quantity, provide climate change adaptation, reduce flooding, and create 
urban green space. The City developed the Project with a grant from the State Water Resources 
Control Board Proposition 1 Technical Assistance Funding Program for disadvantaged 
communities. 


 
 West End Stormwater Improvement Project – Catalina Street 


Project Description 
The West End Stormwater Improvement Project is a retrofit of an existing minor collector 
street, Catalina Street, between Olympia Ave. and Ortiz Avenue. The Project will integrate 
Low Impact Development (LID) strategies to address flood control, water quality, and meet 
several community objectives. The Project proposes to install bioretention facilities (i.e. urban 
rain gardens), trash capture, permeable pavement, landscaping, and subsurface infiltration 
chambers and will improve pedestrian and Americans with Disability Act (ADA) access 
throughout the corridor. The Project will improve urban storm water runoff quality, augment 
groundwater quantity, provide climate change adaptation, reduce flooding, and create urban 
green space. The conceptual design of the Project was funded through a Proposition 1 
Stormwater Technical Assistance grant which the City was previously awarded. Construction 
of the Project will be funded through a Proposition 1 Round 1 Integrated Regional Water 
Management (IRWM) Grant. 


 
Note: Both Projects are designed to capture, treat, and infiltrate urban storm water runoff to 
reduce the amount of pollutants such as metals, bacteria, nutrients, and trash that are currently 
being discharged into the Monterey Bay. Both Projects will increase the reliability of the 
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Seaside Groundwater Basin through infiltration of treated storm water and will incorporate 
City and regional objectives for economic vitality, community livability, and environmental 
equity. In addition, the Project will improve regional water self-reliance and strengthen 
collaborative efforts between local agencies to provide sustainable water resources. The City 
obtained community input regarding storm water management priorities which influenced the 
design of the Projects. 
 
City of Monterey:  


Oliver Street Stormwater Diversion Project 
The City of Monterey applied to the MPWMD for a funding grant to help with the costs of 
development work for the Olivier Street Stormwater Diversion Project, also referred to as 
Lighthouse Tunnel Diversion Project and Monterey Tunnel Stormwater Diversion Project. The 
Project will divert urban drainage from an existing storm drain, currently discharging untreated 
to the Monterey Bay National Marine Sanctuary, to an existing City sanitary sewer utility for 
treatment at M1W’s Regional Wastewater Treatment Plant. This diversion would provide 10-
12 acre-feet of dry weather source water for water recycling at the time of year when source 
water is not abundant, and reduce a point source discharge into Monterey Bay.  MPWMD 
approved a grant of $25,000 for costs to plan and design this project at its October 17, 2022 
Board meeting.  The City is now coordinating with MPWMD to submit an application for State 
funding to construct the project, once its design has been completed. 
 
Lake El Estero Urban Diversion Project 
The City of Monterey has received State funding for this project and is beginning to work on 
the design and permitting for it.  Currently, storm water that flows into Lake El Estero is 
periodically pumped into Monterey Bay to avoid flooding.  This project will divert a portion of 
that pumped flow into the sanitary sewer so that it can become recycled water from the M1W 
Regional Wastewater Treatment Plant. 
 
6. Reduction in Pumping in the Laguna Seca Subarea 
In late 2020 CAWC completed construction of an intertie pipeline that enables it to serve the 
customers in its Bishop and Ryan Ranch Units in the Laguna Seca Subarea with water from its 
Main System.  With the completion of this pipeline, CAWC has been able to discontinue 
pumping from the Laguna Seca Subarea to serve those customers.  This is expected to reduce 
total pumping from the Laguna Seca Subarea by about 28%. 
 
6.  Obtaining Replenishment Water.  As described in Section J under the subheading “Basin 
Management Action Plan,” portions of the Seaside Basin have groundwater levels below sea 
level.  Therefore, even with the pumping reductions achieved to date the Basin will remain 
vulnerable to seawater intrusion.  Replenishing the Basin by injecting water and leaving it in 
the Basin, rather than withdrawing it as is done in the ASR and PWM projects, could help to 
raise groundwater levels high enough to protect the Basin against seawater intrusion. 
 
Replenishment water could potentially be obtained from either the MPWSP’s desalination 
plant, or the proposed PWMX project, during their initial years of operation when projected 
water demands will be less than the production capacities of either of these projects. The 
replenishment water would be obtained by operating either of these projects at their full 
capacities and injecting the excess water into the Basin.  Doing this would increase the 
operational costs of those projects, and funds to cover those costs would be needed. 
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Research was performed to determine if there were any State or Federal funding programs that 
could provide money to purchase replenishment water.  It was found that all of those programs 
only provide funding for planning, design, and construction of projects, but not for operational 
costs once the projects are constructed.  In view of this, efforts were initiated by the 
Watermaster in 2021 to see if funds to cover these costs could be generated through some form 
of fee mechanism.  Initial meetings involving the Watermaster, MPWMD, M1W, and CAWC 
led to the conclusion that MPWMD had the legal authority to levy fees to help pay for 
replenishment of the Basin.  Further meetings to pursue obtaining replenishment water were 
expected to be held in 2022.  However, no such meetings occurred because the Watermaster 
was having modeling performed (as described below) to better identify the quantities of 
replenishment water that would be needed.   
 
Studies performed for the Watermaster in 2022 pertaining to the need for replenishment water 
to raise ground water levels in the Seaside Subbasin to protect it against seawater intrusion 
concluded: 


 Under a “best case” scenario based on future water demand projections, Aquifer Storage 
and Recovery (ASR) injection rates, and Pure Water Monterey Expansion (PWMX) 
injection rates prepared by MPWMD, 1,000 acre-feet-per-year (AFY) of water would 
need to be injected into the Seaside Basin every year to replenish it and raise 
groundwater levels high enough to prevent seawater intrusion from occurring.   


 Under a more “conservative” scenario based on future water demand projections and the 
timing of start-up of CAWC’s desalination plant contained in CAWC’s 2020 Urban 
Water Management Plan, ASR and PWMX injection rates with a built-in margin of 
safety, and revised water demands for the City of Seaside’s golf courses proposed by 
Cal Am and the City of Seaside, the amount needed would be 3,600 AFY every year. 


 Unless replenishment water in these quantities is added annually, the Seaside Basin will 
be at risk of seawater intrusion, and that risk will increase each year that groundwater 
levels continue to fall and remain below sea level.   


 Implementation of the PWMX project does not accomplish this, and an additional source 
of replenishment water will be needed.  The only other potential source of 
replenishment water will be from desalination. 


 
The entire Technical Memorandum describing the work that led to these conclusions is posted 
on the Watermaster’s website at this link:  
http://www.seasidebasinwatermaster.org/Other/ExcecSummary_and%20TMs_Replenishment_
Modeling_WaterBudget_and_AlternateScenario_Analysis%20_BOARD_DRAFT_20220901p
df.pdf.    
 
A summary of this Technical Memo is contained in Attachment 9. 
 
Studies performed for the Watermaster in 2022 pertaining to the directions and inland 
velocities that seawater intrusion into the Seaside Subbasin would move, if intrusion should 
occur, concluded: 


 Under current conditions inland seawater intrusion encroachment of 250 ft/yr could 
occur. 
 Periods of prolonged drought with no ASR injection increases inland travel rates and the 
risk of seawater intrusion. 
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 The number of critically dry rainfall years has greatly increased in the last 50 years 
compared to the prior 50 years of data.  Critically dry years now exceed the number of 
“normal rainfall” years thus becoming the “new norm”. 


 
These studies highlight the vulnerability of the Seaside Subbasin to seawater intrusion, and the 
need for replenishment water to raise groundwater levels within the Seaside Subbasin to 
prevent that from occurring. 
 
The entire Technical Memorandum describing the work that led to these conclusions is posted 
on the Watermaster’s website at this link:   
http://www.seasidebasinwatermaster.org/Other/Flow%20Direction-
Flow%20Velocity%20Tech%20Memo%20Final%20Version%202-25-22.pdf 
 
Information and graphics from this Technical Memo are contained in Attachment 10. 
 
 
L. Conclusions and Recommendations  
The Seaside Basin Watermaster Board has worked diligently to meet all of the Court’s 
established deadline dates.  All of the Phase 1 Scope of Work activities, which are described in 
the “Implementation Plan for the Seaside Basin Monitoring and Management Program” dated 
March 7, 2007, have been completed.  At the Watermaster Board meeting held on October 5, 
2022 the Board adopted the FY 2023 budgets contained in Attachment 6, which support 
carrying out all elements of the 2023 Seaside Groundwater Basin Monitoring and Management 
Program  (M&MP). The M&MP is contained in Attachment 8 and describes the activities that 
the Watermaster plans to conduct during Fiscal Year 2023.   
 
As described in Section J above, information from the Enhanced Monitoring Well Network is 
being utilized to detect seawater intrusion.  The response actions described in the 
Watermaster’s Seawater Intrusion Response Plan, which was contained in the 2009 Annual 
Report, will be implemented if seawater intrusion is detected within the Basin. 
 
As of the date of preparation of this 2022 Annual Report, no future status conferences with the 
Court have been scheduled. 
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LISTING OF ACRONYMS USED IN THIS ANNUAL REPORT 
 


 
AF - acre-feet 
ASR - Seaside Basin Aquifer Storage and Recovery program 
Basin - The adjudicated Seaside Groundwater Basin 
BLM - Bureau of Land Management 
BMAP - Basin Management Action Plan 
CASGEM - California Statewide Groundwater Elevation Monitoring 
CAWC - California American Water Company  
DDW – State Water Resources Control Board Division of Drinking Water 
Decision - Decision filed February 9, 2007 by the Superior Court in Monterey County under 
Case No. M66343 - California American Water v. City of Seaside et al. 
DWR - California State Department of Water Resources  
GSA - Groundwater Sustainability Agency 
GSP - Groundwater Sustainability Plan 
LSSA - Laguna Seca Subarea  
M1W - Monterey One Water (formerly Monterey Regional Water Pollution Control Agency) 
MCWD - Marina Coast Water District  
MPWMD - Monterey Peninsula Water Management District  
MPWSP - Monterey Peninsula Water Supply Project 
M&MP - Monitoring and Management Program 
NSY - Natural Safe Yield  
PWM - Pure Water Monterey Project 
PWMX – Pure Water Monterey Expansion Project 
SGMA - Sustainable Groundwater Management Act 
SIAR - Seawater Intrusion Analysis Report 
SIRP - Seawater Intrusion Response Plan 
SVBGSA - Salinas Valley Basin Groundwater Sustainability Agency 
SWRCB - State Water Resources Control Board 
TAC - Technical Advisory Committee  
USGS - United States Geological Survey  
WY - Water Year 


 
 


 
 


 







27 
 


ATTACHMENT 1 
 


GROUNDWATER EXTRACTIONS  
 
 







28 
 







29 
 


ATTACHMENT 2 
 


WATERMASTER DECLARATION  
OF  


NON-AVAILABILITY  
OF  


ARTIFICIAL REPLENISHMENT WATER 
 
 
 
 







30 
 


 







31 
 


 







32 
 







33 
 


 
ATTACHMENT 3    


 
WATERMASTER ADMINISTRATIVE AND OPERATIONS COSTS  
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UPDATED REPLENISHMENT ASSESSMENT UNIT 


COSTS 
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ATTACHMENT 5 
 


REPLENISHMENT ASSESSMENT 
CALCULATIONS FOR WY 2022 
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WATERMASTER BUDGETS FOR 2023 
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Footnotes:      
(1)  Under this Subtask the Watermaster will directly contract with an outside contractor to perform the Sentinel 
Well induction logging work, and to also collect water level data in conjunction with doing the induction logging.  
MPWMD will perform the other portions of the work of this Subtask.  As reported in the 2022 Annual Report, 
starting in WY 2023 the Sentinel Wells will be induction logged once per year (in September) rather than twice per 
year as had been the practice in preceding years. 
(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 larger Tasks listed above at the time of preparation 
of this Budget it is recommended that a Contingency of approximately 15% be included in the Budget. 


(5)  The MPWMD portion of this Task includes:  (1) $900 to purchase a new sampling pump if an existing one 
needs to be replaced, (2) $476 for vehicle mileage costs for both this Task and Task I.2.b.2, (3) $6,200 for 
laboratory analytical costs, (4) $150 for CO2 bottles to run the sample pumps, and (5) $712 of administrative 
support costs for preparing billings and processing invoices from the water quality laboratory. 
(6)  Does not include costs for MPWMD to collect water level data or water quality samples from wells other than 
those that are part of the basic monitoring well network, i.e. for private well owners who have requested that the 
Watermaster obtain this data for them.  Costs to obtain that data are to be reimbursed to the Watermaster by 
those well owners, so there should be no net cost to the Watermaster for that portion of the work under these 
Tasks.  Includes the purchase and installation of one new replacement datalogger at a price of $850 including 
installation parts, or to keep in inventory as a spare if needed,  
(7)  A replacement for monitoring well FO-9 Shallow is expected to be constructed in 2023, but the planning and 
design of the well is expected to be performed in 2022.  All of the costs for this work were contained in the Capital 
Budget for 2022, but only the planning and design work is expected to be charged to the 2022 Capital Budget.  
The costs for installation of the well have been included in the Capital Budget for 2023.  No costs for any work on 
this well are included in the Operations Budget, all costs are included in the Capital Budgets.  
(8) This cost is for  Montgomery and Associates, Todd Groundwater, and Martin Feeney to provide hydrogeologic 
consulting assistance to the Watermaster, beyond that associated with performing other specified Tasks, when 
requested to do so by the Technical Program Manager.  This work may include, but not be limited to, participation 
in conference calls and reviewing documents prepared by others. 
(9) If work under this Task is found to be necessary, it will be funded through the Contingency line item in this 
Budget. 
(10) This Task is included to provide funds for the Watermaster to perform modeling and other investigative work 
to aid in making Basin management decisions.  The line-item budget for this Task includes an estimated $30,000 
to perform additional modeling to refine the evaluation performed in 2022 regarding the flow direction and flow 
velocity of seawater intrusion, if it were to occur.  It includes an additional $30,000 for other work that the Board 
may wish to perform in 2023. 
(11) The Model was updated and recalibrated in 2018, so no costs for this Task are anticipated in 2023. 
(12)  The protective water levels developed in 2009 were examined in 2013 to see if they needed to be updated.  It 
was concluded that the 2009 protective levels were still satisfactory for Basin management purposes, and that no 
revisions were needed.  No work under this Task is anticipated in 2023. 
(13)  This was a new Task that was started in 2018, and was completed for the PWM AWT water in 2019.  Funds 
allocated for this Task in 2023 would only be used if geochemical modeling is performed in 2023 for the MPWSP 
desalination plant water, and if that modeling indicates the need to have Montgomery and Associates use the 
Seaside Basin groundwater model to provide additional information needed by the geochemical model to develop 
miitgation measures for any adverse water quality impacts the geochemical model predicts could occur from 
introducing desalinated water into the Basin. 
(14)  Not used. 
(15)  Includes $300/month for an outside consultant to maintain the Watermaster's website and post documents on 
it, and a one-time amount of $5,000 for him to reformat it into the WordPress format, which is now is the industry 
standard..  Also includes $2,230 for MPWMD to respond to requests from consultants and others for data from the 
database. 
(16) MPWMD's costs to assist in this Task are included in its costs under Task I.2.b.6.   
(17) MPWMD's and Montgomery & Associates' costs to provide oversight in this Task are included under their other 
Tasks. 
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EXECUTIVE SUMMARY 


This report fulfills part of the annual reporting requirements contained in the Seaside 
Groundwater Basin Adjudication (California American Water v. City of Seaside, Monterey 
County Superior Court, Case Number M66343). The annual report addresses the potential for, 
and extent of, seawater intrusion in the Seaside Groundwater Basin (Basin).  


Seawater intrusion may occur under basic hydrogeologic conditions as a wedge beneath fresh 
groundwater or in more complex hydrogeology with various intrusion interfaces among the 
different aquifers. Continued pumping in excess of recharge and freshwater inflows, coastal 
groundwater levels well below sea level, and ongoing seawater intrusion in the nearby Salinas 
Valley all suggest that seawater intrusion could occur in the Basin.  


Seawater intrusion is typically identified through regular chemical analyses of groundwater 
which can identify geochemical changes in response to seawater intrusion. No single analysis 
definitively identifies seawater intrusion, however by examining various analyses it is possible to 
determine when fresh groundwater mixes with seawater. At low chloride concentrations, it is 
often difficult to identify incipient seawater intrusion. This is due to the natural variation in 
freshwater chemistry at chloride concentrations below 1,000 milligrams per liter (mg/L). Mixing 
trends between groundwater and seawater are more easily defined when chloride concentrations 
exceed 1,000 mg/L. Common geochemical indicators of seawater intrusion are cation and anion 
ratios, chloride trends, sodium/chloride ratios, and electric induction logging. 


As noted in the previous 3 Seawater Intrusion Analysis Reports (SIARs) (M&A, 2019; M&A, 
2020; M&A, 2021), monitoring well Fort Ord (FO)-10 Shallow, located outside and just north of 
the Basin, has experienced sustained chloride increases and currently has a sodium/chloride 
molar ratio below 0.86, which may suggest a seawater chloride source. This year, FO-10 Deep 
also experienced an increase in chloride from the previous year of 60 mg/L. Induction logging of 
the FO-10 nested well system took place in March 2021 and confirmed chloride concentrations 
in groundwater but was inconclusive as to whether this results from seawater intrusion (Feeney, 
2021). Following this development, analysis of historical records conducted in February 
2022 discovered that a 1,300 foot long 2-inch diameter steel tremie pipe had been stuck in the 
FO-10 borehole since its construction in 1997 (Feeney, 2022). The presence of this steel pipe, 
which conducts electricity through the borehole and may be allowing water to travel between 
upper and lower zones, explains the inconclusive results from the March 2021 induction logging. 
That this pipe may be acting as a conduit is further substantiated by the increasing chlorides in 
both FO-10 Deep and FO-10 Shallow, and the very uniform groundwater elevations seen in both 
wells over the past 2 years. It is suggested that FO-10 Shallow and FO-10 Deep be destroyed and 
replaced to maintain robust water quality monitoring in the area. Sentinel Well induction logs, 
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now performed annually, remain stable over the historical record. No data collected in Water 
Year (WY) 2022 indicate that seawater intrusion is occurring within the Basin. 


Based on the findings of this report, ongoing detrimental groundwater conditions that pose a 
direct threat of seawater intrusion are: 


• Both the Paso Robles and Santa Margarita aquifers in the Seaside Groundwater Basin are 
susceptible to seawater intrusion. The Paso Robles aquifer is in direct hydrogeologic 
connection with Monterey Bay, and seawater will eventually flow into it if inland 
groundwater levels continue to be below sea level. The Santa Margarita aquifer may not 
be in direct connection with Monterey Bay. If that is the case, then seawater intrusion 
will take longer to appear because the pathway for seawater into that aquifer will be 
longer as seawater would need to move through the clay rich deposits overlying that 
aquifer before entering the aquifer itself and thereafter make its way into the Santa 
Margarita aquifer. It is not if, but when, seawater intrusion into these aquifers will occur 
if protective water elevations are not achieved.  


• Santa Margarita aquifer groundwater levels in the Northern Coastal subarea continue to 
be below sea level. Water Year (WY) 2022 second quarter (winter/spring) coastal 
groundwater levels in that aquifer are more than 40 feet below sea level, and the fourth 
quarter (summer/fall) levels are more than 60 feet below sea level. Pumping depressions 
expanded both vertically and spatially from the previous year in both the Paso Robles and 
Santa Margarita aquifer systems. 


• Groundwater levels remain below protective elevations in all Santa Margarita protective 
elevation monitoring wells (MSC Deep, PCA-W Deep, and sentinel well SBWM-3), and 
2 of 3 Paso Robles protective elevation monitoring wells (MSC Shallow and PCA-W 
Shallow). Groundwater elevations of all 3 Santa Margarita monitoring wells are at the 
lowest in their historical records. Monitoring Elevations at PCA-W shallow were above 
protective elevations in early WY 2020 but have since dropped below. Besides CDM-
MW4, all wells for which protective elevations have been established declined in 
elevation from the previous year. 


Data that indicate that seawater intrusion is not occurring are described in the bulleted items 
below: 


• Most groundwater samples for WY 2022 from depth-discreet monitoring wells generally 
plot in a single cluster on Piper diagrams, with no water chemistry changes toward 
seawater. Increased chloride in recent measurements at FO-10 Shallow and FO-10 Deep, 
north of the Basin, has shifted how these wells plot on Piper diagrams over the past 
3 years. Currently, they appear to be shifting toward a chlorinated water type. As 
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described above, induction logging of the FO-10 well nest was inconclusive as to whether 
seawater intrusion is causing this change in water quality due to the presence of an 
abandoned steel pipe in the borehole since the well’s construction. This steel pipe may 
also be serving as a conduit to allow groundwater flow between aquifer zones. 
Groundwater quality in FO-10 Shallow and FO-10 Deep should continue to be monitored 
closely to identify if further increases occur, and it is suggested that both FO-10 Shallow 
and FO-10 Deep be destroyed and replaced to maintain a water quality record in the area.  


• In some production wells, groundwater quality plots differently on Piper diagrams 
compared to monitoring wells. This may be a result of mixed water quality from both the 
Paso Robles and Santa Margarita aquifers in which these wells are perforated. None of 
the production wells’ groundwater qualities are indicative of seawater intrusion. 


• None of the Stiff diagrams for monitoring and production wells show the characteristic 
chloride spike that typically indicates seawater intrusion in Stiff diagrams. The Stiff 
diagram for monitoring well FO-10 Shallow shows a slightly different shape than other 
Paso Robles aquifer wells because of increased chloride.  


• Chloride concentration trends are stable for most monitoring wells, with the notable 
exception of FO-10 Shallow and FO-10 Deep. FO-10 Shallow experienced a 48 mg/L 
increase in chloride concentrations in WY 2020 and has risen by another 8 mg/L since 
then. FO-10 Deep experienced a 60 mg/L increase in WY 2022. However, the sustained 
elevated concentrations in themselves do not indicate seawater intrusion. As noted above, 
recent induction logging was unable to conclusively determine whether seawater 
intrusion is the source of the elevated chloride level, and the well’s integrity for water 
quality sampling may be compromised by a steel tremie pipe stuck in the borehole since 
1997. 


• Sodium/chloride molar ratios in most monitoring wells remained constant or increased 
over the past year. The sodium chloride ratio in 2 of the 3 samples taken at  
FO-10 Shallow in WY 2022 were lower than what has been seen historically at the 
location. The ratio from 5 of the 7 samples tested since September 2020 are below 
0.86. A sodium/chloride ratio less than 0.86 signifies a potential seawater chloride source. 
It is likely the groundwater quality changes in FO-10 Shallow are permanent and the well 
should continue to be monitored consistently to track if chloride concentrations increase 
further. If the well is destroyed and replaced due to the stuck steel pipe mentioned above, 
water quality from the replacement well should similarly be closely monitored to evaluate 
changes in chloride over time.  


• Maps of chloride concentrations for the Paso Robles aquifer do not show chlorides 
increasing toward the coast. Santa Margarita aquifer chloride concentration maps show 
that the highest chloride concentrations are limited to coastal monitoring wells PCA-West 
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Deep and MSC Deep, but these are not indicative of seawater intrusion since their 
concentrations are less than 155 mg/L and they do not have increasing trends. Two wells, 
Pasadera Golf- Paddock and Ord Terrace Shallow, sustained a >20 mg/L chloride 
increase from WY 2021, but as evidenced by their distance from the coast this is not a 
result of seawater intrusion. 


• Induction logging data at the coastal Sentinel Wells do not show historical or recent 
changes over time that are indicative of seawater intrusion.  


Other important findings from the analysis contained in this report are: 


• Due to its distance from the coast, seawater intrusion is not an issue of concern in the 
Laguna Seca subarea. However, groundwater levels in the eastern Laguna Seca subarea 
have historically declined at rates of 0.6 feet per year in the Paso Robles aquifer, and up 
to 4 feet per year in the Santa Margarita aquifer. These declines have occurred since 
2001, despite triennial reductions in allowable pumping. The cause of the declines is due 
in part to the Natural Safe Yield of the subarea being too high and in part due to the 
influence of wells east of the Seaside Basin. In WY 2022, groundwater elevations in the 
area appeared to experience some stabilization and recovery, potentially correlated with a 
cessation of pumping from California American Water Company (CAWC)’s Laguna 
Seca Subarea wells. This recovery has continued in WY 2022. 


• Native groundwater production in the Seaside Groundwater Basin for WY 2022 was 
2,870 acre-feet, which is 43 acre-feet more than WY 2021 but 129 acre-feet less than the 
Decision-ordered Operating Yield for WY 2022 of 3,000 acre-feet. Despite WY 
2022 being a very dry year, recovery of 3,683 acre-feet of recycled water from Pure 
Water Monterey (PWM) helped offset pumping. Native groundwater production was 
below the Decision-estimated Natural Safe Yield of 3,000 acre-feet for the third year in 
the historical record, largely due to increased injection of highly treated recycled water.  


The following recommendations should be implemented to monitor and track seawater intrusion. 


• Following identification of a compromised well casing, monitoring well FO-9 Shallow 
was destroyed to prevent leakage of higher chloride water into the underlying aquifer. In 
accordance with current plans, a similarly constructed monitoring well will replace the 
destroyed well to ensure continuity of groundwater level measurements from this 
location. It is anticipated that a new well will be constructed in 2023.  


• The discovery of a 1,300-foot steel tremie pipe in the FO-10 borehole complicates 
evaluation of water quality at the location and may act as a conduit allowing groundwater 
to flow between overlying sediments and the underlying aquifers. These wells are outside 
of the Basin, yet still provide critical information regarding the extent of seawater 
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intrusion north of the Basin in the Monterey Subbasin. Therefore, it is recommended that 
Monterey Peninsula Water Management District (MPWMD) develop plans to destroy 
both FO-10 Shallow and FO-10 Deep, and that MCWD install similarly constructed 
monitoring wells to maintain a continuous water quality record at the location. Because 
seawater intrusion cannot be excluded as the source of increasing chloride concentrations 
at FO-10 Shallow over the past several years, groundwater quality sampling at this well 
should continue at the increased quarterly frequency until the well is destroyed. When the 
well is replaced, the replacement well should likewise be sampled at a quarterly 
frequency. As detailed in the Monterey Subbasin GSP (MCWDGSA and SVBGSA, 
2022) Section 9.4.7, additional monitoring wells may be installed in both the Lower  
180-Foot and 400-Foot Aquifer and the Deep aquifers of the Monterey Subbasin. The 
proposed location for these wells is in an identified data gap area northeast of  
FO-10 Shallow (see Monterey Subbasin GSP Figures 7-7 and 7-8). When these wells are 
installed, they may provide additional insight into potential seawater intrusion in the area.  


• Seawater intrusion is a threat to the Basin, and data must be collected and analyzed 
regularly to identify incipient intrusion. Maps, graphs, and analyses like those found in 
this report should continue to be developed every year. 


• It is important to remain vigilant and to closely monitor groundwater quality even though 
seawater intrusion has not yet been observed in monitoring or production wells in the 
Basin. As outlined in the most recent Basin Management Action Plan (M&A, 2018a), it 
is important that the Watermaster continues to promote projects to obtain replenishment 
water for the Basin that is not extracted out as water supply. 


• Based on the WY 2020’s SIAR recommendation, groundwater elevation data from the 
Carmel River water Aquifer Storage and Recovery (ASR) project and PWM monitoring 
wells are now incorporated into the analysis of groundwater elevations. Although the 
Watermaster asked for this data to be provided, data from the PWM monitoring wells 
was not provided for this year’s analysis. As these and any future projects are 
implemented, groundwater levels, groundwater flow directions, and potentially 
groundwater quality will change. It is important that data from monitoring wells 
associated with these projects be evaluated in future SIARs.  
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1 BACKGROUND AND INTRODUCTION 


Historical and persistent low groundwater elevations caused by pumping in the Seaside 
Groundwater Basin have led to concerns that seawater intrusion may threaten the Basin’s 
groundwater resources. This report addresses the potential for, and extent of, seawater intrusion 
in the Seaside Groundwater Basin. The report first reviews seawater intrusion mechanisms, 
analyzes historical water quality data for indications of seawater intrusion in the Seaside 
Groundwater Basin, and finally reaches conclusions on the extent of seawater intrusion and 
proposes recommendations for continued monitoring. 


This report fulfills part of the annual reporting requirements contained in the Seaside 
Groundwater Basin Adjudication (California American Water v. City of Seaside, Monterey 
County Superior Court, Case Number M66343). The analyses in this report were developed by 
HydroMetrics Water Resources Inc. of Oakland, California, in cooperation with members of the 
Watermaster Technical Advisory Committee. Staff from the Monterey County Water Resources 
Agency (MWCRA) and Monterey Peninsula Water Management District (MPWMD) provided 
invaluable assistance, data, and review during the preparation of this report. 


This report is the eleventh in a series of Seawater Intrusion Analysis Reports (SIAR) which are 
produced annually by the Watermaster. It builds on the work conducted in the preceding SIARs. 


1.1 Overview of Seawater Intrusion 


Seawater intrusion is a threat to many coastal groundwater basins along the California Coast. It 
has been observed and documented in a number of groundwater basins in both southern and 
central California.  


In general, groundwater in coastal basins flows from recharge areas in local highlands toward 
discharge areas along the coast. In most undeveloped coastal groundwater basins, there is a net 
outflow of fresh water into the ocean. Seawater intrusion occurs when the outflow of freshwater 
ceases and seawater flows into the groundwater basin from the ocean.  


In the simplest condition, seawater intrudes as a wedge beneath the fresh groundwater (Figure 1). 
This wedge shape is a result of seawater being denser than freshwater. 
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Figure 1. Seawater Wedge in a Simple Coastal Aquifer (from Barlow, 2003) 


In more complex, layered groundwater systems, the location of the seawater/freshwater interface 
may vary among the different aquifers. Such a situation is illustrated on Figure 2, which shows a 
series of aquifers in blue that transmit water easily. The aquifers are separated by a series of tan 
aquitards, which transmit water relatively slowly. Each aquifer has a unique rate of outflow to 
the ocean, and therefore a unique location of the seawater interface. In these more complex 
situations, the locations of the seawater/freshwater interfaces are a complex function of the 
horizontal groundwater gradient in each aquifer, the aquifer hydraulic conductivities, and the 
vertical conductivity of the inter-layer aquitards. 
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Figure 2. Seawater Wedge in a Layered Coastal Aquifer (from Barlow, 2003) 


Figure 2 shows that under non-pumping conditions, the seawater interface in confined units can 
be located farther offshore than in surficial unconfined aquifers. The fresh water in an 
unconfined aquifer can flow readily into the ocean, allowing the seawater interface to exist near 
shore. Fresh water in the lower confined aquifers must seep out slowly through the overlying 
confining units. The slow seepage rates allow the fresh water to maintain pressure beneath the 
sea floor, pushing the seawater interface away from the coastline. 
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1.2 Groundwater Pumping and Seawater Intrusion 


Pumping groundwater in a coastal aquifer reduces the amount of water discharging to the ocean. 
Sufficient pumping can eliminate ocean discharges, either locally or basin-wide, triggering 
seawater intrusion. The response of the seawater interface to groundwater pumping is manifested 
in 2 related ways: upconing and interface migration. Upconing refers to the ability of a pumping 
well to draw seawater up from below and only occurs if seawater exists directly below a 
pumping well. Because no seawater intrusion has been observed in the Seaside Groundwater 
Basin, upconing cannot occur and only seawater interface migration will be further addressed in 
this report. 


As mentioned earlier, groundwater pumping reduces the amount of freshwater outflow to the 
ocean. This allows the interface to migrate shoreward. Substantial pumping can allow the 
interface to move onshore, potentially impacting municipal wells, private wells, or agricultural 
wells. Figure 3 shows a 2D cross section of how the freshwater/seawater interface may migrate 
in response to pumping. 


As can be inferred from Figure 3, the degree of interface migration depends on the amount of 
water pumped from a particular aquifer, as well as the amount of leakage from overlying or 
underlying aquifers. Groundwater extracted from the lowest aquifer might be replaced by rainfall 
recharge, by seawater migrating shoreward, or by groundwater leaking from the overlying 
aquifer. 


An additional issue that must be considered with seawater interface migration is the initial 
location of the seawater interface. An interface that starts far from the shore may take a 
considerable amount of time, often on the order of decades, to reach any production or 
monitoring well. Furthermore, the farther the interface is from the pumping well, the more area is 
available for fresh water to leak from overlying aquifers into the producing aquifer. This slows, 
or may completely stop, seawater intrusion in the pumped aquifer. Downward leakage, however, 
removes fresh water from overlying aquifers. This leakage may therefore exacerbate seawater 
intrusion in the overlying aquifer. 
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Figure 3. Interface Migration in Response to Groundwater Pumping 


(from Barlow, 2003) 


1.3 Indicators of Seawater Intrusion 


Seawater intrusion is generally identified through chemical analyses of groundwater. 
Groundwater levels below or near sea level indicate an opportunity for seawater intrusion, but 
the actual seawater intrusion is indicated by various geochemical changes in groundwater. 


No single analysis definitively identifies seawater intrusion, however by looking at various 
analyses we can ascertain when fresh groundwater mixes with seawater. At low chloride 
concentrations, it is often difficult to identify incipient seawater intrusion. This is due to the 
natural variation in freshwater chemistry at chloride concentrations below 1,000 milligrams per 
liter (mg/L) (Richter and Kreitler, 1993). Mixing trends between groundwater and seawater are 
more easily defined when chloride concentrations exceed 1,000 mg/L 


Common geochemical indicators of seawater intrusion are discussed and example analyses are 
presented in the following sections. 


Cross-hatching 
shows seawater 
movement in 
response to 
pumping 
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1.3.1 Cation/Anion Ratios 


Molar ratios of cations and anions can prove distinctive for various groundwater systems. 
Seawater intrusion is often indicated by graphically analyzing shifts in these molar ratios. Two 
common graphical techniques for these analyses are Piper diagrams and Stiff diagrams. 


1.3.1.1 Piper Diagrams 


Example Piper diagrams are shown for data from the Pajaro Valley and Salinas Valley on Figure 
4 and Figure 5, respectively. These figures are included to demonstrate the utility of Piper 
diagrams and show how they have been used in nearby basins. These figures are not provided for 
directly comparing data between basins; groundwater quality trends in basin will not necessarily 
correlate with trends in other basins.  


On these Piper diagrams, the relative abundances of individual cations and anions are plotted in 
the left and right triangles, respectively, and their combined distribution is plotted in the central 
diamond. Waters from similar or related sources will generally plot together. The mixture of 
2 waters will generally plot along a straight line between the 2 end-member types within the 
central diamond. The trend toward seawater intrusion, however, often plots along a curved path 
as shown on Figure 4. The red arrows track the evolution of water chemistry from freshwater to 
seawater. Often only the first, upward leg of this curve is observed, because wells become too 
saline to use before reaching the downward leg, and sampling is usually discontinued.  


1.3.1.2 Stiff Diagrams 


Example Stiff diagrams from the Salinas Valley are shown on Figure 6 and Figure 7. These 
figures are included to demonstrate the utility of Stiff diagrams and show how they have been 
used in nearby basins. On Stiff diagrams, the relative abundances of individual cations are 
plotted on the left side of the graph and the relative abundances of anions are plotted on the right 
side of the graph. Waters with similar chemistries will have similarly shaped Stiff diagrams. 


Figure 6 shows Stiff diagrams characteristic of the unintruded portions of the Salinas Valley 
Pressure 400-Foot Aquifer. By contrast, Figure 7 shows Stiff diagrams from the intruded portion 
of the Salinas Valley Pressure 400-Foot Aquifer. The significantly higher chloride levels in the 
intruded aquifer result in the noticeable spike at the upper right side of the Stiff diagrams on 
Figure 7. This spike is indicative of incipient seawater intrusion. 


The Stiff diagrams shown on Figure 7 are from wells that have acknowledged seawater intrusion 
based on multiple lines of evidence. The Stiff diagrams alone are often not sufficient to identify 
seawater intrusion because there is no standard for Stiff diagram shapes; the diagrams are most 
useful as a comparative tool, showing the evolution of water chemistry over time and space. The 
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shape of these Stiff diagrams is considered indicative of seawater intrusion in Salinas Valley 
only because considerable data analyses have shown that locally, Stiff diagrams adopt this shape 
as seawater encroaches.  


 
Figure 4. Piper Diagram for Groundwater in Pajaro Valley 


(Data source: Pajaro Valley Water Management Agency [PVWMA]) 


The Stiff diagrams of seawater intruded wells on Figure 7 show calcium concentrations greater 
than sodium concentrations, although sodium is the dominant cation in seawater. Incipient 
seawater intrusion is often characterized by increasing calcium and decreasing sodium, due to 
cation exchange between sodium and calcium on the aquifer material. This concept is discussed 
further on page 15. 
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Figure 5. Piper Diagram for Groundwater in Salinas Valley 


(Source: Monterey County Water Resources Agency [MCWRA]) 
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Figure 6. Stiff Diagrams from Salinas Valley Wells without Seawater Intrusion 


 


Figure 7. Stiff Diagrams from Salinas Valley Wells with Seawater Intrusion 
(Source: MCWRA) 
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1.3.2 Increasing Chloride Concentrations  


Seawater is chloride rich, whereas bicarbonate or sulfate are the dominant anions in many 
groundwater systems. Steadily increasing chloride concentrations over time is the one of the 
most commonly used indicators of seawater intrusion. At low chloride concentrations, trends are 
often as important as absolute concentrations because of natural variations in groundwater 
chemistry. As an example, in 2004 the coastal shallow Pacific Cement Aggregates (PCA) West 
well had a chloride concentration of 46 mg/L, whereas the much more inland well 2701882-016, 
located in the Laguna Seca subarea, had a chloride concentration of 225 mg/L. The higher 
chloride concentration in well 2701882-016 is fairly consistent, showing no increasing trend, and 
is clearly not an indicator of seawater intrusion. 


Example graphs showing historical chloride concentration increases indicative of seawater 
intrusion are shown on Figure 8 and Figure 9. Figure 8 graphs steadily increasing chloride 
concentrations in a shallow well in the Salinas Valley. Figure 9 graphs increasing chloride 
concentrations in a well in the Pajaro Valley. Both of these graphs show that the rise in chlorides 
is a lengthy and persistent process; chloride concentrations began to increase in the 
representative Salinas Valley well in 1982, and took 6 years before exceeding the Safe Drinking 
Water Act secondary drinking water standard of 250 mg/L. This long-term and relatively slow 
increase in chlorides suggests that while chloride concentrations are strongly indicative of 
seawater intrusion, it often takes time for the increasing chloride trend to be recognizable. 


1.3.3 Sodium/Chloride Molar Ratios  


As mentioned earlier in this report, sodium often replaces calcium on the aquifer matrix through 
ion exchange in advance of the seawater front. This effectively removes sodium from the water 
and sodium/chloride ratios drop in advance of the seawater front. This can sometimes be used as 
an early indicator of seawater intrusion. Sodium/chloride ratios can also be used to differentiate 
between seawater intrusion and other sources of saltwater. Jones et al. (1999) suggest that 
sodium/chloride ratios in advance of a seawater intrusion front will be below 0.86 (molar ratio). 
This distinguishes seawater intrusion from domestic waste water, which typically has 
sodium/chloride ratios above 1. 
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Figure 8. Historical Chloride Concentrations and Sodium/Chloride Ratios for a Well in Salinas Valley Showing 


Incipient Intrusion (Source: MCWRA) 


 
Figure 9. Historical Chloride Concentrations and Sodium/Chloride Ratios for a Well in Pajaro Valley Showing 


Incipient Intrusion (Data source: PVWMA) 
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In addition to plotting increasing chloride concentrations, decreasing sodium/chloride ratios are 
plotted on Figure 8 and Figure 9. The strong correlation between the 2 indicators of seawater 
intrusion can be observed on these 2 figures. The potential utility of sodium/chloride ratios as an 
early indicator of seawater intrusion is shown on Figure 9. This figure shows that by August 
1988, chloride concentrations in the Pajaro Valley well had remained relatively constant yet 
sodium/chloride ratios were beginning to drop, suggesting incipient seawater intrusion. By 
September 1990, the rising chloride levels can be clearly correlated to dropping sodium/chloride 
ratios; definitively associating the high chlorides with seawater intrusion. 


1.3.4 Chloride-Bicarbonate Ratios 


The ratio of chloride to bicarbonate-plus-carbonate contrasts the relative abundance of the 
dominant seawater and freshwater anions. As a ratio of concentrations expressed in mg/L, the 
ratio for seawater exceeds 100 and values for groundwater unaffected by seawater are generally 
less than 0.3. For groundwater with relatively low total dissolved solids, this ratio provides little 
benefit over evaluating chloride concentrations alone and therefore is not used in the current 
analyses. 


1.3.5 Electric Induction Logs 


Changes in formation salinity can be measured from within a well using electric induction 
logging. Induction logging within the well measures the fluid conductivity within the adjacent 
formation up to a distance of 3 feet from the well casing. This technique can be used in wells that 
are completed with PVC casings and screens.  


This method can be used as a cost-effective method of detecting seawater intrusion by measuring 
the electrical conductivity of the formation throughout the depth of the well. If over time, the 
conductivity increases relative to the baseline value, it could indicate seawater intrusion. One 
limitation of this method is that it does not provide concentrations of chloride or other ions that 
contribute to salinity. Therefore, the use of electric induction logs can only be used qualitatively. 


Induction logging has been performed on the Watermaster’s coastal Sentinel Wells since their 
completion in 2007. 


1.3.6 Other Indicators 


Hem (1989) suggested several other indicators for seawater intrusion, including the 
concentration ratio of calcium to magnesium (approximately 0.3 in seawater and greater in fresh 
water); the percentage of sulfate among all ions (approximately 8 percent in seawater and larger 
in fresh water); and the concentrations of minor constituents such as iodide, bromide, boron, and 
barium. These other indicators are not used in the current analyses for the following 2 reasons: 
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1. The analyses presented in the following sections overwhelmingly suggest that seawater 
intrusion has not advanced onshore in the Seaside Groundwater Basin. 


2. No historical data exists for the minor constituents such as iodide and barium; and only 
limited historical data exist for bromide and boron. It should be noted that since 2012, the 
Watermaster has been analyzing samples from selected coastal monitoring and 
production wells for iodide, bromide, boron, and barium.  


It is not necessary to use the above 2 indicators because as discussed in the preceding sections, 
there are other methods available for indicating seawater intrusion. Should the other methods 
start showing seawater intrusion, the minor constituents of iodide, bromide, boron, and/or barium 
will be included in future water quality analyses so that they can be used as supplemental 
indicators. 
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2 SEAWATER INTRUSION IN THE SEASIDE GROUNDWATER BASIN 


The geochemical criteria discussed above, along with various maps showing spatial distributions 
of concentrations, can be used to estimate the presence or lack of seawater intrusion in the 
Seaside Groundwater Basin. While no single analysis is a definitive indicator of seawater 
intrusion, the combined weight of all analyses may be instrumental in detecting seawater 
intrusion.  


2.1 Analysis Approach 


As was used in previous Seawater Intrusion Analysis Reports (RBF, 2007; HydroMetrics LLC, 
2008; HydroMetrics LLC, 2009a; HydroMetrics WRI, 2010; HydroMetrics WRI, 2011; 
HydroMetrics WRI, 2012a; HydroMetrics WRI, 2013a; HydroMetrics WRI, 2014; HydroMetrics 
WRI, 2015; HydroMetrics WRI, 2016b; HydroMetrics WRI, 2017b; Montgomery & Associates, 
2018b; M&A, 2019; M&A, 2020; M&A, 2021), this SIAR includes multiple approaches to 
evaluate seawater intrusion. Results from all groundwater quality testing in Water Year (WY) 
2022 are included in Appendix A. 


Data for the second quarter of WY 2022 (sampled and measured January-March 2022) and 
fourth quarter of WY 2022 (sampled and measured July-September 2022) are analyzed and 
mapped to show the spatial distribution of groundwater quality and groundwater elevations. In 
addition to spatial mapping, historical data are graphed to assess geochemical trends. Data from 
the second quarter represent conditions during the wet time of the year; data from the fourth 
quarter represent conditions during the dry time of the year. In some cases when samples or 
measurements are not collected strictly within the second or fourth quarter, the quarter in which 
they were collected is provided with the data. 


Where possible, analyses are separated by depth zone. Two depth zones have been chosen, 
following the system of Yates et al. (2005). Wells assigned to the shallow depth zone generally 
correlate to the Paso Robles Formation where it exists. This shallow zone is roughly at the same 
depth as the Salinas Valley Pressure 400-Foot Aquifer. Wells assigned to the deep zone correlate 
with the Santa Margarita Sandstone where it exists in the Seaside Groundwater Basin. The deep 
zone is roughly at the same depth as the Salinas Valley Pressure Deep Aquifers (900-foot and 
1,500-foot Aquifers).  


Analysis of current and historical precipitation is also included to help inform trends in 
groundwater elevations and production.  
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2.2 Cation/Anion Ratios 


For the WY 2022 SIAR, 11 monitoring wells and 15 production wells were used for geochemical 
trend analyses. Locations of all monitoring and production wells used in the SIAR analysis are 
shown on Figure 10. Some of the production wells included in previous years’ analysis are not 
included in this year’s analysis because they were not pumped during the year and thus not 
sampled. Groundwater quality data are not collected in the Sentinel Wells for seawater intrusion 
analysis because in early 2017, it was concluded that groundwater samples collected using the 
low flow sampler were more representative of water within the well casing and not from the 
groundwater in the aquifer surrounding the well. 


Eight monitoring wells used in this analysis represent 1 or both well pairs from the MPWMD 
monitoring well network and 1 is an observation well (Figure 10). A well pair comprises 2 wells 
drilled close to one another: 1 perforated in the Paso Robles aquifer (shallow zone) and the other 
perforated in the Santa Margarita aquifer (deep zone). Each well pair is represented with a 
unique color and symbol on Piper and Stiff diagrams.  


Production wells included in the analysis are water purveyor wells that are sampled annually for 
general inorganic minerals per the Seaside Basin Monitoring and Management Program (Seaside 
Groundwater Basin Watermaster, 2006). The current schedule includes quarterly sampling at 
selected coastal monitoring wells. All other monitoring and production wells are sampled 
annually during the fourth quarter. Where samples are not available for analysis, the text and 
figures indicate as such. 
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Figure 10. Wells Used for Seawater Intrusion Analyses Second Quarter Water Year 2022 (January-March 2022) 


The following wells did not have 
water quality samples taken in WY 
2022: 
Cypress Pacific/Calabrese 
Camp Huffman 
Mission Memorial  
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A Piper diagram displaying analyses from 6 monitoring wells in the Basin for the second quarter 
WY 2022 (January-March 2022) is shown on Figure 11. Analyses from only 6 wells are shown 
because the Sentinel Wells are only used for induction logging and are no longer sampled, and 
most of the monitoring well pairs are only sampled in the fourth quarter. Further, monitoring 
well FO-09 Shallow was destroyed last year due to a compromised casing. Appendix C includes 
individual Piper diagrams for each well to track their chemistry over time. Note that bicarbonate 
(HCO3) presented on Piper and Stiff diagrams is derived from Total Alkalinity (as CaCO3). 


The monitoring wells generally cluster in a single area on the Piper diagram that is consistent 
with previous data. The location on the Piper diagram indicates that groundwater from both the 
Santa Margarita (deep) and Paso Robles (shallow) well pairs straddle the sodium-chloride and 
sodium-bicarbonate type water1.  


As noted in the previous 2 SIARs (M&A, 2020; M&A, 2021) and shown on Figure 11, 
monitoring well FO-10 Shallow plots differently than the other wells on the Piper diagram and 
has exhibited a marked increase in chloride over the past 3 years, departing significantly from its 
historical trends (Appendix D: Figure D-9). This year FO-10 Deep also plots differently than 
other wells due to increased chloride (Appendix D: Figure D-10). Downhole logging at the  
FO-10 site and subsequent historical record search identified a 1,300 foot, 2-inch steel tremie 
pipe that has been stuck in the FO-10 borehole since the well’s construction (Feeney, 
2021; Feeney 2022). While comparison of WY 2021 resistivity at the well with a historical log 
does show increased conductivity in the well, which may be a sign of seawater intrusion, the 
presence of the steel pipe obfuscates water quality determinations by muting the induction log 
response. Further, this steel pipe may act as a conduit allowing flow between overlying intruded 
Dune Sands sediments and the underlying aquifer. In WY 2022, FO-10 Shallow and  
FO-10 Deep’s anions and cations drifted further on the piper diagram, following the paths of 
intruded groundwater shown on Figure 4. 


Stiff diagrams for the monitoring wells sampled during the second quarter of WY 2022 are 
shown in the left column on Figure 12 through Figure 14. None of the Stiff diagrams, including 
monitoring well FO-10 Shallow and FO-10 Deep, show the high chloride spike shown on Figure 
7 that indicates seawater intrusion. FO-10 Shallow and FO-10 Deep do show a slightly different 
shape than other shallow wells because of their increased chloride. As described above, the exact 
mechanism behind the evolving shape of these wells on the stiff diagrams is not currently 
known, and it is recommended that the well nest is destroyed and replaced. 


 
1 Where the data points fall in the Piper diagram triangle for anions and the triangle for cations determines the type 
of water. For example, if the points plot in the lower right corner of the anion triangle, the water is classed as 
chloride type water. 
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Figure 11. Piper Diagram for Seaside Groundwater Basin Monitoring Wells, 


2nd Quarter Water Year 2022 (January-March 2022) 
(Data source: Watermaster) 
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Figure 12. Stiff Diagrams for Monterey Sand Company (MSC), Fort Ord 9, and Fort Ord 10 Wells 
(Data source: Watermaster)  


Samples collected 
annually in 
4th Quarter 


Well destroyed; replacement monitoring well to be installed in WY 2023 
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Figure 13. Stiff Diagrams for PCA West and PCA East Wells 
(Data source: Watermaster) 


  


No 2nd quarter 
sample taken in 


WY 2022 
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Figure 14. Stiff Diagrams for Watermaster Ord Terrace, Del Monte, and Camp Huffman Wells 


(Data source: Watermaster and MPWMD) 
  


Samples collected 
annually in 
4th Quarter 


No sample collected in WY 2022 


Samples collected 
annually in 
4th Quarter 


No sample collected in WY 2022 
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2.2.1 Fourth Quarter Water Year 2022 (July-September 2022) 


Piper diagrams displaying groundwater quality data from 11 monitoring wells and 14 production 
wells in the Seaside Groundwater Basin for the fourth quarter of WY 2022 (July-September 
2021) are shown on Figure 15 and Figure 16, respectively. Appendix C includes individual Piper 
diagrams for each well to show trends over time.  


The Piper diagram for monitoring wells (Figure 15) shows groundwater quality data clustering 
generally in a single area on the diagram. Groundwater is generally of a sodium-
chloride/sodium-bicarbonate type and is not impacted by seawater. Monitoring well  
FO-10 Shallow and FO-10 Deep plot differently on both Piper (Figure 15) and Stiff (Figure 12) 
diagrams due to higher chloride than most other wells. As described above, current analysis is 
still inconclusive as to whether this is a result of seawater intrusion.  


Figure 16 presents a Piper diagram for fourth quarter groundwater from production wells. The 
production wells plot in roughly the same location on the Piper diagram as most monitoring 
wells on Figure 15. The variation of the plot location on the Piper diagram for production wells 
is due to higher sulfate and chloride anions than in the monitoring wells. Groundwater from these 
wells is characterized as sodium-sulfate-chloride type waters. The York School well plots closest 
to typical seawater on this diagram, however its inland location precludes seawater intrusion as 
the cause for its observed water chemistry. Overall, the Piper diagram shows no indication of 
seawater intrusion at any of the production wells. 


Stiff diagrams for 11 monitoring wells sampled during the fourth quarter of WY 2022 are shown 
in the right column on Figure 12 through Figure 14. The shapes of the Stiff diagrams for the 
paired monitoring wells are similar to the shapes of the Stiff diagrams for most prior years, with 
the exception of FO-10 Shallow and FO-10 Deep which have greater chloride equivalent 
concentration than HCO3 compared to other shallow coastal wells.  
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Figure 15. Piper Diagram for Seaside Groundwater Basin Monitoring Wells, 


4th Quarter Water Year 2021 (July- September 2021) 
(Data source: Watermaster) 
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Figure 16. Piper Diagram for Seaside Groundwater Basin Production Wells, 


4th Quarter Water Year 2021 (July-September 2021) 
(Data source: Watermaster) 
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Stiff diagrams for 13 of the production wells sampled during the fourth quarter of WY 2022 are 
shown on Figure 17 through Figure 20. Production well Stiff diagrams show no significant 
changes from the shapes observed in previous years. Groundwater quality data for many of these 
wells was not available in WY 2022 at the time of this report. Ryan Ranch #7, #8, and 
#11 production wells were destroyed in 2021 and therefore groundwater quality data are no 
longer available for these wells. The Pasadera Paddock and LS Golf #12 production wells have a 
Stiff diagram shape that are slightly different from the other wells’ chemistry. The cause of this 
could be localized mineralization. The Laguna Seca subarea is known to have higher salinity 
groundwater than the rest of the basin due to the underlying Monterey shale that was deposited in 
a marine environment. None of the Stiff diagrams for production wells near the coast show the 
high chloride spike shown on Figure 7 that indicates seawater intrusion.  


The Sand City’s Public Works Corp Yard production well in the Southern Coastal subarea and 
the York School production well in the Laguna Seca subarea typically have Stiff diagrams quite 
different from most other wells’ groundwater quality. However, they do not have a large chloride 
spike associated with seawater intrusion as shown on Figure 7. None of the production wells 
sampled in WY 2022 and analyzed using Stiff and Piper diagrams show an indication of 
seawater intrusion. 


 
Figure 17. Stiff Diagrams for Southern Coastal Subarea Production Wells 


(Data source: Watermaster)  
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Figure 18. Stiff Diagrams for Laguna Seca Subarea Production Wells 


(Data source: Watermaster)  







 


Page 32 


 
Figure 19. Stiff Diagrams for Northern Coastal Subarea CAWC and Mission Memorial Production Wells 


(Data source: Watermaster)  


Well not sampled in 
WY 2022 
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Figure 20. Stiff Diagrams for Northern Coastal Subarea City of Seaside and Cypress Pacific Wells 


(Data source: Watermaster)  


Well not sampled 
in WY 2022 
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2.3 Chloride Concentrations 


2.3.1 Trends 


Chemographs showing chloride concentrations over time are plotted for each of the monitoring 
wells shown on the Piper and Stiff diagrams. An example plot displaying chloride concentrations 
for the shallow PCA-West Shallow monitoring well is shown on Figure 21. A complete set of 
chemographs is included in Appendix D. Chloride trends for most monitoring wells remain 
stable or fluctuate within a historical range.  


 


Figure 21. Historical Chloride and Sodium/Chloride Molar Ratios, PCA West Shallow 


FO-10 Shallow has experienced increasing chloride concentrations since WY 2020 (Figure 22). 
Concentrations above 90 mg/L are more frequent than those less than 90 mg/L, with the most 
recent chloride concentration in September 2022 being 96.6 mg/L. Induction logging of  
FO-10 Shallow in 2021 were inconclusive regarding the presence of seawater intrusion in the 
well and were complicated by discovery of a 1,300-foot steel pipe that has been stuck in the 
borehole since the well’s construction. As the presence of this steel pipe clouds interpretation of 
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water quality results and may act as a conduit for groundwater in overlying sediments to enter 
underlying aquifers, it is recommended that both FO-10 Shallow and FO-10 Deep are destroyed 
and replaced to maintain a consistent water quality record in the area.  


 


Figure 22. Historical Chloride and Sodium/Chloride Molar Ratios, FO-10 Shallow 


In WY 2021, FO-09 Shallow was destroyed due to its damaged casing and is to be replaced in 
2023. This monitoring wells had increasing chloride concentrations believed to have been caused 
by a cracked casing that introduced shallower high chloride water into the well. 


2.3.2 Chloride Concentration Maps 


2.3.2.1 Fourth Quarter Water Year 2022 (July-September 2022) 


Fourth quarter WY 2022 chloride concentrations are mapped using data from August and 
September 2022. The maps for the Paso Robles (shallow) and Santa Margarita (deep) aquifer 
zones are included on Figure 23 and Figure 24 respectively.  
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The Santa Margarita aquifer fourth quarter WY 2022 chloride concentration map is shown on 
Figure 23. Chloride data from Santa Margarita aquifer wells are posted on this map but do not 
show a spatial distribution that can be readily contoured because of differences in concentrations 
in wells near each other. Except for FO-10 Shallow, Santa Margarita aquifer chloride 
concentrations have not varied much from previous water years. FO-10 Shallow is located 
0.7 miles north of the Basin, just over 1 mile inland of the coast. Chloride concentrations in the 
well increased 29.6 mg/L from February to September 2022. September’s concentration of 
96.6 mg/l reflects a continuous and sustained increase from previous years. As shown on 
Figure 22, chloride concentrations at this well jumped about 48 mg/L between September 2019 
(42.2) and September 2020 (89.9), and continued increasing through August 2021 (92.8) and 
September 2022 (96.6).  


Chloride concentrations in the Santa Margarita aquifer of the coastal northern portion of the 
Northern Coastal subarea are roughly 70 mg/L. Just north of the Basin, because of  
FO-10 Shallow, chloride concentrations are around 90-97 mg/L. The more inland Northern 
Coastal subarea wells have slightly higher chloride concentrations that may be due to 
depositional mineralization differences in the Paso Robles Formation. Within the Monterey 
Subbasin, north of Seaside, chloride concentrations increase in a northward direction toward the 
currently understood extent of seawater intrusion (see Monterey Subbasin GSP Figure 5-29).  


Sand City’s Public Works Corp Yard well in the Southern Coastal subarea has historically had 
the highest chloride concentration of all shallow coastal wells (Appendix D, Figure D-13). The 
Piper and Stiff diagrams and sodium/chloride molar ratio for the well suggest the source of high 
chloride is not seawater. 


The Santa Margarita aquifer fourth quarter WY 2022 chloride concentration map is shown on 
Figure 24. Chloride concentrations for the Sentinel Wells are not shown on this map because it 
was found that groundwater samples collected from them are not representative of the aquifer. 
Santa Margarita aquifer chloride concentrations near the coast range roughly between 65 mg/L 
and 160 mg/L and are similar to last year. In WY 2021, the Ord Grove #2 production well 
experienced a 14 mg/L increase in chloride from last year to 134 mg/L, but that decreased in WY 
2022 back down to 124 mg/L. These concentrations are generally within the 120-130 mg/L range 
of historical fluctuations. Since the chloride data show no discernible spatial distribution, with 
high concentrations close to low concentrations, the data cannot be readily contoured. 


Chloride concentrations at both the Pasadera Golf- Paddock and the Ord Terrace Shallow 
wells increased over 20 mg/L from the previous measured year (Figure 24). The WY 2022 
concentrations are the highest measured at Pasadera Golf – Paddock, and the second highest at 
Ord-Terrace Shallow. Due to its inland location, the increase at the Pasadera Golf-Paddock well 
is not related to seawater intrusion. Likewise, the Ord Terrace Shallow concentration of 
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141 mg/L remains within its historical range between 100 and 155 mg/L and is not likely to 
reflect seawater intrusion. Chloride concentrations at FO-10 Deep increased 56 mg/L from the 
previous year. As described earlier, the mechanism for this increase is not currently known.  


 
Figure 23. Paso Robles Aquifer (Shallow Zone) Chloride Concentration Map – 4th Quarter Water Year 2022 
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Figure 24. Santa Margarita Aquifer (Deep Zone) Chloride Concentration Map – 4th Quarter Water Year 2022 







 


Page 39 


2.4 Sodium/Chloride Molar Ratios 


Chemographs showing long-term sodium/chloride molar ratios over time are plotted for all 
12 monitoring wells and 1 production well. Also included are historical chemographs for 
monitoring wells not sampled in WY 2022. An example plot displaying sodium/chloride molar 
ratios for the shallow PCA West well is shown on Figure 21. A complete set of chemographs is 
included in Appendix D. 


Most of the sodium/chloride molar ratios in the monitoring wells remained constant or increased 
over the past year. Five of the last 7 samples from FO-10 Shallow have sodium/chloride molar 
ratios less than 0.86 (Appendix D: Figure D-9). Sodium/chloride ratios below 0.86 are significant 
because Jones et al. (1999) suggest that sodium/chloride ratios in advance of a seawater intrusion 
front will be below 0.86. The increasing chloride trend and decreasing sodium/chloride molar 
ratio indicate that FO-10 Shallow may be showing signs of incipient seawater intrusion. As 
described above, analysis of ongoing seawater intrusion at this well is complicated by the 
discovery of a steel pipe in the well’s borehole. It is recommended that the FO-10 Deep and 
Shallow wells are destroyed and replaced to maintain a robust water quality record in the area. 


2.5 Electric Induction Logs 


Two induction logging events took place in the 4 Sentinel Wells for WY 2022. Due to 
inaccessibility, Sentinel Well 3 was not logged during the second event. Note that October 
2022 logging technically occurred in WY 2023 but is used for this year’s WY 2022 SIAR. 
Pacific Surveys conducted the logging as they have done since August 2014. The first logging 
event in WY 2022 took place in March 2022, and the second in October 2022.  


Three different induction tools have been used during the project history, and while different 
tools show responses that are different in terms of absolute values, each tool has had internally 
consistent “same-tool” responses. The current induction tool (Tool 3 LIM) displays repeatable 
responses and is consistent with the other 2 induction tools used historically on site (Feeney 
(2020). Moving forward, all data presentations will be referenced to the current tool, as was done 
in 2014 when the tool change previously occurred. 


Feeney (2007) described the original 2007 baseline induction logs for each of the wells as 
follows: 


SBWM-1 — The upper 50 feet of this well shows very high conductivities. This signature 
is present in all of the wells and is the result of the 50-foot steel conductor casing. 
However, because the water table is below the conductor casing at all locations, the steel 
casing does not interfere with data collection within the saturated sediments below. 
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Below the conductor casing in SBWM-1, the sediment materials are dry to a depth of 
approximately 115 feet. Below this depth, there is approximately 10 feet of sand 
containing fresh water. Below 125 feet and extending to approximately 350 – 400 feet is 
sand containing saline water with conductivities measuring as high as 10,000 mhos/cm. 
This saline water is contained within the Dune /Beach Sand Deposits and the Aromas 
Sand. Below this depth, conductivities are relatively low with the exception of the thick 
marine clay between approximately 600 -700 feet. The other conductive zones also 
correlate with clay zones. 


SBWM-2 — As in SBWM-1 there is a thin layer of fresh water overlying a zone of saline 
water to approximately 130 feet within the Beach/Dune Sands and Aromas Sand. Below 
this depth, the materials become increasingly clayey, complicating the interpretation. 
Below this depth, there are no obvious zones of anomalous conductivity; that is, the zones 
that are more conductive correlate with clay zones. 


SBWM-3 — In SBWM-3 saline water extends to a depth of approximately 100 feet within 
the Dune/Beach Sand and Aromas Deposits. Below 100 feet, the materials become clay 
and conductivities rapidly decline. Again, below the shallow saline water in the sand 
deposits, all zones of increased conductivity correlate with clay zones. 


SBWM-4 — As with the other wells, the induction log reveals a thin layer of fresh water 
overlying saline water with the Dune Sands/Beach Deposits to a depth of approximately 
100 feet. Below this depth the materials become clay and there are no additional zones of 
increased conductivity uncorrelated with clay zones. 


Salinity changes shown on Figure 25 through Figure 28 for Sentinel Wells 1 – 4, respectively, 
are only relative, and do not allow direct measurement of TDS or chloride concentrations in the 
aquifer. They do, however, provide a means to determine changes in salinity over time. Induction 
logging in previous years indicated salinity in the Dune Sands and Aromas Formation overlaying 
the main production aquifers fluctuates from season to season; becoming more saline in the fall 
months when stresses on the aquifer are greatest. The logging events that took place in WY 
2022 plot similarly on the figures below, suggesting very little net change in salinity over the 
course of the year. As has been the case historically, none of the wells show detectable changes 
in conductivity to the deeper aquifers where the majority of production wells extract 
groundwater.  
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Figure 25. Sentinel Well SBWM MW-1 Induction Log  
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Figure 26. Sentinel Well SBWM MW-2 Induction Log 
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Figure 27. Sentinel Well SBWM MW-3 Induction Log 
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Figure 28. Sentinel Well SBWM MW-4 Induction Log 
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2.6 Groundwater Levels 


Groundwater levels are not direct indicators of seawater intrusion, but indirectly suggest 
opportunities for seawater intrusion. Coastal groundwater levels at or near sea level are 
insufficient to repel seawater intrusion and will likely allow some amount of seawater intrusion 
unless groundwater levels increase. All groundwater level data collected in WY 2022 are 
included in Appendix B. 


2.6.1 Precipitation 


Precipitation is described here because of its relationship to groundwater recharge, which is one 
of the factors influencing groundwater levels. Figure 29 displays annual precipitation averaged 
for 2 National Oceanic and Atmospheric Administration climate stations in the Seaside area: the 
Monterey airport station (USC00045795) and the Salinas Airport station (USW00023233). 
Taking the average precipitation from these 2 stations results in a value representative of the 
spatial variation across the Basin. In WY 2022, precipitation from the 2 stations averaged 
10.6 inches. This is higher than the past 2 water years, but still well below the historical average 
of 15.6 inches and amongst historic lows seen over the period of record shown on Figure 29. The 
solid line on Figure 29 tracks the cumulative departure of annual precipitation from the historical 
average. While there was high precipitation in WY 2019, the past 3 years have been well below 
average. This low rainfall has resulted in less groundwater recharge to the Basin. The effects of 
recharge are first seen in the shallow aquifer, which is unconfined by clay layers and most 
directly impacted. The deep aquifer exhibits more delayed recharge impacts because of its depth 
and confined nature.
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Figure 29. Annual Precipitation in Seaside Basin (Average of Monterey Airport and Salinas Airport Stations)
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2.6.2 Groundwater Level Trends 


2.6.2.1 Northern Coastal Subarea 


Groundwater levels measured at the PCA-East well are generally representative of groundwater 
levels in the Northern Coastal subarea, west of nearby production wells. The hydrograph shows 
peaks and lows that are strongly influenced by pumping by the nearby CAWC production wells 
on groundwater levels in the deep zone and injection of Carmel River water and Pure Water 
Monterey (PWM) highly treated recycled water at the eastern boundary of the subarea 
(Figure 30). Other influences such as tides which can cause up to a 1-foot fluctuation in the deep 
completion of PCA-East are also recognized. Because of all the possible influences on 
groundwater levels, it is difficult to compare the present year to the previous year directly. What 
is more important is to look at long-term trends.  


The Santa Margarita aquifer (deep zone) has limited connection to the ocean and is highly 
confined by the layers above it. This means that the amount of recharge entering the Santa 
Margarita Sandstone is limited and is therefore always susceptible to depletion if more water is 
pumped than is being recharged. 


PCA-East deep (blue line on Figure 30) shows an overall decline in groundwater levels until 
WY 2009, levels increase and then more or less stabilize over the next 2 years, then from WY 
2011 to WY 2016 experienced a continued decline. Groundwater levels recovered slightly in 
WY 2017 due to above average rainfall, and remained at similar levels since through WY 2020, 
with no clear increasing or decreasing trend (Figure 30). The start of the overall decline in 
groundwater levels in the deep completion of PCA-East corresponds with the shift in CAWC’s 
production from their shallow Paso Robles wells to deeper Santa Margarita wells.  


Seasonal fluctuations are noticeable in the winter season when deep groundwater elevations are 
at their highest for the year. For example, the 2017 winter high in PCA-East deep increased to a 
level last seen in 1995, because 2,345 acre-feet of excess Carmel River water was injected as it 
was a very wet year. As described in Section 2.6.1, WY 2022 was a very dry year, resulting in a 
limited excess Carmel River Water for ASR injection. Dry conditions and limited ASR injection 
resulted in some of the lowest on record seasonal high elevations shown on Figure 30. The well 
has since then experienced decline over the past 2 years; in WY 2022 both seasonal high and 
seasonal lower groundwater elevations were amongst the lowest on record. Despite dry 
conditions, the groundwater level decline is likely ameliorated by PWM injection of 3,647 acre-
feet. 


To complement Figure 30, Figure 31 displays groundwater elevations in a wider set of Santa 
Margarita Northern Coastal Subarea wells, including PCA-East. Elevations in all these wells 
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have been below sea level since the late 1990s. The discrepancy between wells near the center of 
the inland pumping depression (Ord Grove Test) and more coastal and inland wells helps 
illustrate the gradient of the deep aquifer’s pumping depression over time, shown for WY 2022 
on Figure 38 and Figure 40. This discrepancy is illustrative of conditions near the very center of 
the pumping depression as compared to those further from its center. Because the Ord Grove 
Test is highly influenced by pumping at the Ord Grove #2 well, it is better to compare seasonal 
highs between this well and others in the Northern Coastal Subarea. The discrepancy between 
this well and others in the Northern Coastal Subarea tends to widen during dry periods in 
response to lessened recharge and increased groundwater demand (See October 2012 through 
October 2016 on Figure 31). Over the past 4 years this discrepancy has shrunk for 2 reasons. 
First, elevations in the deeper portion of the pumping depression have risen somewhat over the 
past 4 years, likely a result of ASR injection in WY 2019 and WY 2020, and PWM injection in 
WY 2021 and WY 2022 (See October-2018 through October 2022 on Figure 31). Secondly, 
elevations in some of the wells further from the center of the pumping depression have fallen 
over the past 4 years (FO-07 Deep, FO-09 Deep, PCA-W Deep, MSC-Deep). As discussed 
above, elevations at PCA-East Deep have likewise fallen over the past 2 years. From this we can 
conclude that although the depth of the pumping depression’s center has decreased in the past 
few years, its lateral extent continues to grow. How the shape and gradient of this deep pumping 
depression evolves over time should be examined to inform projects and sustainability in the 
Northern Coastal Subarea. 
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Figure 30. PCA-East Deep and Shallow Monitoring Well Hydrograph (Source: Watermaster) 
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Figure 31. Santa Margarita Aquifer Northern Coastal Subarea Wells
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Figure 32 includes hydrographs of groundwater elevations for the 4 deep coastal Sentinel Wells. 
Groundwater elevations on this chart are collected from dataloggers in each well that record 
levels every 30 minutes. The hydrographs plot daily average elevations, thereby smoothing out 
the more detailed data which are affected by tidal variations. Hydrographs for the Sentinel Wells 
are similar to the PCA-East Deep hydrograph and show that groundwater elevations over winter 
and spring were the highest in WY 2017 because of increased ASR injection. Comparison 
between WY 2021 and WY 2022 is complicated by a lack of WY 2021 data at SBWM-1 and 
WY 2022 data at SBWM- 2. Data at SBWM-1 were not available during WY 2021 due to an 
unresponsive datalogger, but the logger was reinstated in WY 2022. Data at SBWM-2 were not 
available during WY 2022 due to a lost field sheet. Seasonal low groundwater levels in WY 
2022 at SBWM-1 are the lowest over its period of record (Figure 32). 


Seasonal high groundwater elevations in WY 2022 are very similar to the previous year. 
However, seasonal low elevations are roughly 4 feet lower than the previous year, likely a result 
of continued dry conditions and a lack of available surface water to support ASR injection 
(Section 2.6.1; Section 2.7).  


The hydrograph of Paso Robles aquifer groundwater levels in PCA-East shows a steadily 
declining trend since WY 2014, where levels have dropped about 7 feet over the past 8 years 
(Figure 30). The decline in Paso Robles aquifer groundwater levels and greater seasonal 
fluctuations corresponds with the recommencement of pumping at the Coe Ave and Black Horse 
Bayonet golf course irrigation wells after being supplied water by Marina Coast Water District 
from WY 2009 through 2014/2015. Since WY 2018, groundwater levels are below protective 
elevations at this coastal monitoring well as described further in Section 2.6.4. Seasonal level 
increases in the Paso Robles aquifer are usually related to reduced wintertime production and 
increased pumping during summer. Although the Paso Robles aquifer seasonal fluctuations 
correspond with Santa Margarita aquifer fluctuations, it is because seasonal pumping occurs in 
both aquifers, and not because the aquifers are closely connected. 
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Figure 32. Sentinel Well Hydrographs (Source: Watermaster)
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2.6.2.2 Southern Coastal Subarea 


In the Southern Coastal subarea, the K-Mart and CDM MW4 monitoring wells are representative 
of groundwater levels near the coast. Figure 33 shows that groundwater elevations have 
remained above sea level and continue to be fairly stable. A data gap exists at the K-Mart 
monitoring well from November 2019 to July 2022 due to COVID safety concerns from a nearby 
homeless encampment. While access to the well has been restored in late WY 2022, the nearby 
CDM MW4 monitoring well is added to the hydrograph on Figure 33 to show groundwater 
elevation trends in the subarea during the data gap period. 


2.6.2.3 Laguna Seca Subarea 


Although the Laguna Seca subarea is far enough from the coast not to have seawater intrusion, 
there is concern that since 2001 this area has experienced ongoing groundwater level declines 
that have not been controlled or improved by triennial pumping reductions. It is believed this is 
occurring due in part to the Natural Safe Yield of the subarea being too high and in part due to 
influences of groundwater pumping east of the Seaside Basin boundary (HydroMetrics WRI, 
2016a). Figure 10 shows the location of wells with hydrographs on Figure 34 while 
Figure 36 shows the location of all wells, including production wells in the eastern Laguna Seca 
subarea.  


In the eastern portion of the subarea between 1999 and 2014, Paso Robles groundwater levels 
declined at a rate of approximately 0.6 feet per year and Santa Margarita groundwater levels 
declined up to 4 feet per year, as shown on Figure 34. Although there was some stabilization 
between WY 2014 and WY 2016, groundwater levels continue to decline at a general rate of 
roughly 0.5 feet per year in both the Paso Robles and Santa Margarita aquifer systems, including 
in WY 2022. Similar trends are present in the central portion of the subarea, as shown on Figure 
35, though Bishop #3 has experienced some recovery due to cessation of pumping in CAWC’s 
Bishop unit.
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Figure 33. K-Mart and CDM MW4 Hydrographs, Southern Coastal Subarea (Source: Watermaster) 
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Figure 34. Eastern Laguna Seca Subarea Hydrographs 
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Figure 35. Central Laguna Seca Subarea Hydrographs 
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Figure 36. Eastern Laguna Seca Subarea Wells 
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2.6.3 Groundwater Elevation Maps 


2.6.3.1 Second Quarter Water Year 2022 (January-March 2022) 


Groundwater level maps for the Paso Robles aquifer (shallow) and Santa Margarita (deep) 
aquifers for the second quarter of WY 2022 are shown on Figure 37 and Figure 38, respectively. 
The groundwater elevation contour maps now include groundwater elevations from the ASR and 
PWM monitoring wells, though PWM monitoring well data was not received in WY 2022. The 
area of influence from injection is identified by an opaque shaded area, which approximates the 
influence of injection on each aquifer. Under current injection operations, the influence of PWM 
injection is significantly larger in the Santa Margarita aquifer than the Paso Robles aquifer. 


Other than in areas of active groundwater pumping, the Santa Margarita aquifer does not show 
seasonal fluctuations to the same extent as the Paso Robles aquifer. The following are 
observations on the second quarter groundwater elevation contours for the Paso Robles aquifer 
(Figure 37): 


• In the Northern Coastal subarea and just north of the subarea (outside of the basin), 
second quarter (spring) Paso Robles groundwater elevations generally declined around 
1 to 12 feet from second quarter WY 2021 levels. 


• The Paso Robles aquifer second quarter pumping depression in the Northern Coastal 
subarea remained of similar size in WY 2022 compared to last year, though its eastern 
extent is slightly larger than the previous year. The eastern extent of the pumping 
depression is controlled in part by PWM injection and ASR operations. Because PWM 
monitoring well data was not received in WY 2022, quantifying the magnitude injection 
influence is more difficult. However, WY 2022 total injection was 43 acre-feet more than 
the previous year, likely leading to similar radius of injection influence.  


• The Southern Coastal subarea continues to have stable groundwater levels.  


• The pumping depression caused by the Laguna Seca Golf Ranch wells in the central 
Laguna Seca subarea remains of similar size to recent years, though the extent of the 
depression is difficult to quantify given the limited wells in the area with spring 
2022 groundwater elevation data. Spring 2022 groundwater elevations at the Bishop 
#3 well rose roughly 6 feet from the previous year.  


• Spring levels in the eastern Laguna Seca subarea are similar to last year. 


• In the eastern portion of the Northern Inland subarea, an area of the Paso Robles aquifer 
is indicated to be potentially dry due to geologic structural control. 
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Figure 37. Paso Robles Aquifer (Shallow Zone) Water Elevation Map – 2nd Quarter Water Year 2022  


(January-March 2022) 
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In the Santa Margarita aquifer, second quarter (spring) groundwater levels particularly along the 
coast are usually higher than fourth quarter (fall) groundwater levels by up to 7 feet due to 
seasonal groundwater demand. The following are observations on the second quarter 
groundwater elevation contours for the Santa Margarita aquifer (Figure 38): 


• In the Northern Coastal subarea, along the coast, and just north of the subarea, Santa 
Margarita groundwater levels along the coast declined roughly 1 to 7 feet from last 
spring. 


• The Santa Margarita pumping depression in the Northern Coastal subarea expanded since 
WY 2021, with the -20 feet msl contour line now reaching FO-07 Deep monitoring well 
to the east. 


• Groundwater levels in the area of injection remain below sea level. 


• The pumping depression associated with pumping at the Laguna Seca golf courses is 
similar to spring levels last year.  


• The eastern portion of the Laguna Seca subarea has groundwater levels similar to last 
year. Groundwater elevations at the Ryan Ranch #8 well rose 7 feet from last year, as 
there was not pumping in the Ryan Ranch unit during WY 2022. 
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Figure 38. Santa Margarita Aquifer (Deep Zone) Water Elevation Map – 2nd Quarter Water Year 2022  


(January-March 2022) 
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2.6.3.2 Fourth Quarter Water Year 2022 (July-September 2022) 


Groundwater elevation maps for the Paso Robles (shallow) and Santa Margarita (deep) aquifers 
for the fourth quarter of WY 2022 are shown on Figure 39 and Figure 40, respectively.  


The following are observations on the fourth quarter groundwater elevation contours for the Paso 
Robles aquifer (Figure 39): 


• Northern Coastal subarea groundwater elevations, including just outside of the northern 
Basin boundary), decreased up to 5 feet from the fourth quarter of WY 2021. 
Groundwater elevations at the coastal Sentinel wells were 1 foot below sea level during 
fourth quarter of WY 2022, identical to the previous year. 


• The Northern Coastal subarea pumping depression in the shallow aquifer is larger in WY 
2022, related to it being a consecutive dry year and pumping at the Ord Grove #2 well.  


• Southern Coastal subarea groundwater levels are generally stable, and elevations at the 
Design Center well rose 4 feet from the previous year.  


• The local 120-foot elevation pumping depression around York School remains the same 
as last year. 


• Elevations in the eastern portion of the Laguna Seca subarea remain similar to last year, 
with declines of less than 1 foot. With the cessation of pumping at CAWC’s Bishop unit, 
the Bishop #3 in the central Laguna Seca area has experienced recovery of over 10 feet 
starting in late WY 2021 through WY 2022. 
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Figure 39. Paso Robles Aquifer (Shallow Zone) Water Elevation Map – 4th Quarter Water Year 2022 


(August/September 2022) 
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The following are observations on the fourth quarter groundwater elevation contours for the 
Santa Margarita aquifer (Figure 40): 


• North of the Northern Coastal subarea, Santa Margarita aquifer groundwater elevations 
declined up to 5 feet from last year. The northern -20-foot contour has pushed slightly 
northeast, due to a 2- and 5-foot drop in groundwater elevations at FO-07 Deep and  
FO-08 Deep monitoring wells, respectively. 


• At the coast, Santa Margarita aquifer groundwater levels in the Northern Coastal subarea 
declined 1 to 5 feet from the previous year.  


• The Northern Coastal subarea deep aquifer’s pumping depression is larger in extent than 
last year. The southeastern extent of the depression appears to be significantly controlled 
by the large volume of PWM injection in WY 2022. 


• The pumping depression associated with pumping at the Laguna Seca golf courses is 
similar to fall levels last year. 


• The eastern portion of the Laguna Seca Subarea has groundwater levels similar to last 
year. Groundwater elevations at Ryan Ranch #8 area increased roughly 2 feet compared 
to last fall. 
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Figure 40. Santa Margarita Aquifer (Deep Zone) Water Elevation Map – 4th Quarter Water Year 2022 


(July/September 2022) 
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2.6.4 Protective Groundwater Elevations 


Protective groundwater elevations were determined in 2009 using the Seaside Groundwater 
Basin groundwater flow model and cross-sectional modeling (HydroMetrics LLC, 2009b). 
A subsequent study in 2013 to revisit and update the protective groundwater elevations 
concluded that the calibrated parameters in the basin wide model do not indicate that protective 
elevations should be lowered (HydroMetrics WRI, 2013b). Protective elevations for both the 
Santa Margarita (deep) and Paso Robles (shallow) aquifers were established for monitoring well 
pairs with both a shallow and deep completion. Protective elevations for the 6 wells with 
protective elevations are shown in Table 1. Groundwater levels below protective elevations have 
a greater potential to cause seawater intrusion that will impact production wells. 


Table 1. Summary of Protective Elevations at Coastal Monitoring Wells 


Subarea Well Completion 
Protective 
Elevation, 


Feet above sea 
level 


Currently Above or 
Below Protective 


Elevations 


Northern 
Coastal 


MSC 


Santa Margarita 
(Deep) 17 below 


Paso Robles 
(Shallow) 11 below 


PCA-W 


Santa Margarita 
(Deep) 17 below 


Paso Robles 
(Shallow) 2 below 


Sentinel Well 3 Santa Margarita 
(Deep) 4 below 


Southern 
Coastal CDM-MW4 Paso Robles 


(Shallow) 2 above 


Figure 41 through Figure 44 show the historical groundwater elevations at each of the target 
protective elevation monitoring wells. Groundwater levels continue to be below protective 
elevations in all Santa Margarita target monitoring wells (MSC deep, PCA-West deep, and 
Sentinel Well 3). All 3 Santa Margarita monitoring wells’ groundwater levels are now at the 
lowest in their historical records. Monitoring well CDM-MW4 is the only 1 Paso Robles well 
(1 of 3 Paso Robles wells total) with its groundwater level above its protective elevation. 
Groundwater levels in the PCA West Shallow well fell below protective elevations in WY 
2020 and remain below through WY 2022. Groundwater levels in the MSC Shallow well 
continue to be below its protective elevation. Other than CDM-MW4, all of these wells exhibit 
declining trends in elevation.  
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Figure 41. MSC Deep and Shallow Groundwater and Protective Elevations 
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Figure 42. PCA West Deep and Shallow Groundwater and Protective Elevations 
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Figure 43. CDM-MW4 Groundwater and Protective Elevations 


 
Figure 44. Sentinel Well 3 Groundwater and Protective Elevations 
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2.7 Groundwater Production 


Groundwater pumping in excess of freshwater recharge and subsurface inflow from adjacent 
areas is the primary cause of seawater intrusion. Mapping pumping volumes gives an indirect 
indication of the threat of seawater intrusion. Ideally, to avoid seawater intrusion, pumping 
should be equally distributed throughout a basin and occur inland of the coast. 


Gross pumping by Watermaster producers in WY 2022 was 6,554 acre-feet, which includes 
3,683 acre-feet of recovery from the PWM project. Net or native groundwater pumping is the 
amount of groundwater pumped after both ASR and PWM recovery are considered. It is possible 
that in years where there is water injected and recovered, more water may be pumped from 
CAWC’s wells to recover water injected the previous operational year.  


In WY 2022, ASR and PWM wells injected 71 and 3,647 acre-feet, respectively, for a total of 
3,718 acre-feet of injection. Of this injected water, 3,683 acre-feet were recovered by PWM. As 
reported by the Watermaster, net or native groundwater production is 2,871 acre-feet (gross 
pumping less recovery), which is 129 acre-feet below the Decision-ordered Operating Yield for 
WY 2022 of 3,000 acre-feet (Figure 45). The net or native groundwater produced from the basin 
in WY 2022 was roughly 43 acre-feet more than in WY 2020. The Decision-ordered Operating 
Yield will continue to be 3,000 acre-feet until a revised Sustainable Yield is developed.  


Figure 46 shows the distribution of pumping through the basin and the volumes pumped at each 
production well for the past 2 years. The blue bar charts on Figure 46 reflect the actual or gross 
amounts pumped from each well and the green bar charts reflects the volume of ASR or PWM 
injection. In WY 2022, the majority of pumping in the basin occurred at CAWC’s Ord Grove 
No. 2, Santa Margarita #1, Santa Margarita #3, and Paralta production wells. 
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Figure 45. Annual Reported Groundwater Production and Operating Yield for Watermaster Producers
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Figure 46. Watermaster Producers’ Pumping Distribution for Water Years 2021 and 2022 
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3 CONCLUSIONS 


No data collected in WY 2022 indicate that seawater intrusion is occurring within the Seaside 
Groundwater Basin. As noted in the previous 3 SIARs (M&A, 2019; M&A, 2020; M&A, 2021), 
monitoring well FO-10 shallow, located outside and just north of the Basin, has experienced 
sustained increased chloride concentrations and currently has a sodium/chloride molar ratio 
below 0.86, which may suggest a seawater chloride source. This well is located north of the 
Seaside Basin (Figure 10). Induction logging of this well took place in March 2021 and 
confirmed chloride concentrations in groundwater but was inconclusive as to whether this results 
from seawater intrusion (Feeney, 2021). Following this development, analysis of historical 
records conducted in February 2022 revealed that a 1,300-foot-long, 2-inch diameter steel tremie 
pipe has been stuck in the FO-10 borehole since its construction in 1997 (Feeney, 2022). The 
presence of this steel pipe, which conducts electricity through the borehole and may be allowing 
water to travel between upper and lower zones, explains the inconclusive results from the March 
2021 induction logging. FO-10 Deep also a 60 mg/L chloride increase during WY 2022 and has 
shown extremely similar groundwater elevations to FO-10 Shallow over the past 3 years. These 
results could further indicate that the steel pipe is acting as a conduit. It is suggested that  
FO-10 Shallow and FO-10 Deep are destroyed and replaced to maintain robust water quality 
monitoring in the area and to prevent cross contamination between the Paso Robles and Santa 
Margarita aquifers, and the overlying Dune Sands. Sentinel Well induction logs, now performed 
annually, remain stable over the historical record. No data collected in WY 2022 indicate that 
seawater intrusion is occurring within the Basin. 


Ongoing detrimental groundwater conditions continue to occur within the Basin that pose a 
potential threat of seawater intrusion. Groundwater levels below sea level, the cumulative effect 
of pumping in excess of recharge and freshwater inflows, and ongoing seawater intrusion in the 
nearby Salinas Valley all suggest that seawater intrusion has the potential to occur in the Seaside 
Groundwater Basin. Based on the findings of this report, the following ongoing detrimental 
groundwater conditions pose a direct threat of seawater intrusion: 


• Both the Paso Robles and Santa Margarita aquifers in the Seaside Groundwater Basin are 
susceptible to seawater intrusion. The Paso Robles aquifer is in direct hydrogeologic 
connection with Monterey Bay, and seawater will eventually flow into it if inland 
groundwater levels continue to be below sea level. The Santa Margarita aquifer may not 
be in direct connection with Monterey Bay. If that is the case, then seawater intrusion 
will take longer to appear because the pathway for seawater into that aquifer will be 
longer as seawater would need to move through the clay rich deposits adjacent to that 
aquifer before entering the aquifer itself and thereafter make its way into Santa Margarita 
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production wells. It is not if, but when, seawater intrusion into these aquifers will occur if 
protective water elevations are not achieved.  


• Santa Margarita aquifer groundwater levels in the Northern Coastal subarea continue to 
be below sea level year round. WY 2022 second quarter (winter/spring) deep aquifer 
coastal groundwater levels are more than 40 feet below sea level and the fourth quarter 
(summer/fall) levels are more than 60 feet below sea level. Pumping depressions 
expanded both vertically and spatially from the previous year in both the shallow and 
deep aquifer system. 


• Groundwater levels remain below protective elevations in all Santa Margarita aquifer 
protective elevation monitoring wells (MSC deep, PCA-W Deep, and sentinel well 
SBWM-3), and 2 of 3 Paso Robles protective elevation monitoring wells (MSC Shallow 
and PCA-W Shallow). All 3 Santa Margarita monitoring well groundwater elevations are 
now the lowest in their historical record. Beside PCA-W Shallow, these wells have all 
been uniformly below protective elevations over the period of record shown on 
Figure 41 through Figure 44. Elevations at PCA-W shallow were above protective 
elevations in early WY 2020 but have since dropped below. All wells with set protective 
elevations besides CDM-MW4 declined in elevation from the previous year. 


It is important to remain vigilant and to closely monitor groundwater quality even though 
seawater intrusion has not yet been observed in monitoring or production wells in the Seaside 
Groundwater Basin. As outlined in the most recent Basin Management Action Plan 
(Montgomery & Associates, 2018a), it is important that the Watermaster continues to identify 
ways to reduce pumping native groundwater and/or to recover groundwater elevations with water 
that is left in the basin and is not extracted out as water supply. 


The following evidence from this report demonstrates that seawater intrusion is not occurring: 


• Most groundwater samples for WY 2022 from depth-discreet monitoring wells generally 
plot in a single cluster on Piper diagrams, with no water chemistry changes toward 
seawater. Increased chloride in recent measurements at FO-10 Shallow and FO-10 Deep, 
north of the Basin, has shifted how these wells plots on Piper diagrams. Currently, they 
appear to be shifting toward a chlorinated water type. As described above, induction 
logging of the FO-10 nest was inconclusive as to whether seawater intrusion is causing 
this change in water quality due to the presence of an abandoned steel pipe in the 
borehole since the well’s construction. This steel pipe may also be serving as a conduit to 
allow groundwater flow between aquifer zones. Groundwater quality in FO-10 Shallow 
and FO-10 Deep should continue to be monitored closely to identify if further increases 
occur, and it is suggested that both FO-10 Shallow and FO-10 Deep are destroyed and 
replaced to maintain a water quality record in the area.  
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• In some production wells, groundwater quality plot on Piper diagrams is different than 
the groundwater quality in the monitoring wells. This may be a result of mixed water 
quality from both the Paso Robles and Santa Margarita aquifers in which these wells are 
perforated. None of the production wells’ groundwater qualities are indicative of 
seawater intrusion. 


• None of the Stiff diagrams for monitoring and production wells show the characteristic 
chloride spike that typically indicates seawater intrusion in Stiff diagrams. The Stiff 
diagrams for monitoring wells FO-10 Shallow and FO-10 Deep show a slightly different 
shape than other shallow wells because of increased chloride.  


• Chloride concentration trends are stable for most monitoring wells, except  
FO-10 Shallow and FO-10 Deep. FO-10 Shallow experienced a 48 mg/L increase in 
chloride concentrations in WY 2020 and has risen by another 8 mg/L since then.  
FO-10 Deep experienced a 60 mg/L chloride increase in WY 2022. However, the 
sustained elevated concentrations in themselves do not indicate seawater intrusion. As 
noted above, recent induction logging of the well was unable to provide data with regard 
to whether seawater intrusion is the source of the elevated chloride level, and the well’s 
integrity for water quality sampling may be compromised by a steel tremie pipe stuck in 
the borehole since 1997. 


• Sodium/chloride molar ratios in most monitoring wells remained constant or increased 
over the past year. The sodium chloride ratio in 2 of the 3 samples taken at  
FO-10 Shallow in WY 2022 were lower than what has been seen historically at the 
location. The ratio from 5 of the 7 samples tested since September 2020 are below 
0.86. A sodium/chloride ratio less than 0.86 signifies a potential seawater chloride source. 
It is likely the groundwater quality changes in FO-10 Shallow are permanent and the well 
should continue to be monitored consistently to track if chloride concentrations increase 
further. If the well is destroyed and replaced due to the stuck steel pipe mentioned above, 
water quality from the replacement well should similarly be closely monitored to evaluate 
changes in chloride over time.  


• Maps of chloride concentrations for the shallow aquifer do not show chlorides increasing 
toward the coast. Santa Margarita aquifer chloride concentration maps show that the 
highest chloride concentrations are limited to coastal monitoring wells PCA-West Deep 
and MSC Deep, but these are not indicative of seawater intrusion since their 
concentrations are less than 155 mg/L and they do not have increasing trends. Two wells, 
Pasadera Golf- Paddock and Ord Terrace Shallow, sustained a >20 mg/L chloride 
increase from WY 2021, but as evidenced by their distance from the coast this is not a 
result of seawater intrusion. 
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• Induction logging data at the coastal Sentinel Wells do not show historical or recent 
changes over time that are indicative of seawater intrusion.  


Other important findings from the analysis contained in this report are: 


• Due to its distance from the coast, seawater intrusion is not an issue of concern in the 
Laguna Seca subarea. However, groundwater levels in the eastern Laguna Seca subarea 
have historically declined at rates of 0.6 feet per year in the shallow aquifers, and up to 
4 feet per year in the deep aquifers. These declines have occurred since 2001 despite 
triennial reductions in allowable pumping. The cause of the declines is due in part to the 
Natural Safe Yield of the subarea being too high and in part due to the influence of wells 
east of the Seaside Basin. Since WY 2021, groundwater elevations in the area have 
appeared to experience some stabilization and recovery, potentially correlated with a 
cessation of pumping at the Ryan Ranch wells. 


• Native groundwater production in the Seaside Groundwater Basin for WY 2022 was 
2,870 acre-feet, which is 43 acre-feet more than WY 2021 and 129 acre-feet less than the 
Decision-ordered Operating Yield for WY 2022 of 3,000 acre-feet. Despite WY 
2022 being a very dry year, recovery of 3,683 acre-feet of recycled water from PWM 
helped offset pumping. Native groundwater production was below the Decision-estimated 
Natural Safe Yield of 3,000 acre-feet for the third year in the historical record, largely 
due to this increased injection of highly treated recycled water. 
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4 RECOMMENDATIONS 


The analyses presented previously in this report are based on existing data. While informative, 
the data are spatially incomplete and temporally sporadic. The following recommendations 
should be implemented to monitor and track seawater intrusion. 


Execute Plans to Replace FO-9 Shallow with New Monitoring Well 


Following identification of a compromised well casing, monitoring well FO-9 Shallow was 
destroyed to prevent leakage of higher chloride water underlying aquifers. In accordance with 
current plans, a similarly constructed monitoring well will replace the destroyed well to ensure 
continuity of groundwater level measurements from this location. It is anticipated that a new well 
will be constructed in 2023.  


Destroy and Replace FO-10 Shallow and FO-10 Deep 


The discovery of a 1,300-foot steel tremie pipe in the FO-10 borehole complicates evaluation of 
water quality at the location and may act as a conduit allowing groundwater to flow between 
overlying sediments and the underlying aquifers. This is further supported by similar trends in 
groundwater elevation and chemistry over the past 3 years. These wells are outside of the Basin, 
yet still provide critical information regarding the extent of seawater intrusion north of the Basin 
in the Monterey Subbasin. Therefore, it is recommended that MPWMD develop plans to destroy 
the well and that MCWD install a similarly constructed monitoring to maintain a continuous 
water quality record at the location. Because seawater intrusion cannot be excluded as the source 
of increasing chloride concentrations at FO-10 Shallow over the past several years, groundwater 
quality sampling at this well should continue at the increased quarterly frequency until the well is 
destroyed. When the well is replaced, the replacement well should likewise be sampled at a 
quarterly frequency. 


As detailed in the Monterey Subbasin GSP (MCWDGSA and SVBGSA, 2022) Section 
9.4.7, additional monitoring wells may be installed in both the Lower 180-Foot and 400-Foot 
Aquifer and the Deep aquifers of the Monterey Subbasin. The proposed location for these wells 
is in an identified data gap area northeast of FO-10 Shallow (see Monterey Subbasin GSP 
Figures 7-7 and 7-8). When these wells are installed, they may provide additional insight into 
potential seawater intrusion in the area.  


Continue to Analyze and Report on Water Quality Annually 


Seawater intrusion is a threat to the basin, and data must be collected and analyzed regularly to 
identify incipient intrusion. Maps, graphs, and analyses similar to what are found in this report 
should continue to be developed every year. 
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Seaside Basin Monitoring Groundwater Quality Data for WY 2022


WM No. 231Del Monte Test


Major Cations Major Anions Major Ions


Sample Id Sample Date Ca Na Mg K HCO3 SO4 F Cl N Fe Mn HPO4 B Br


Physical


pH TDS EC (us/cm)


220916_17-01 37 52 15.5 3.8 120 62 0.1 61.2 7.8 44.7 0.257 0.05 0.3 7.5 366 5909/16/2022


WM No. 112FO-09-Deep


Major Cations Major Anions Major Ions


Sample Id Sample Date Ca Na Mg K HCO3 SO4 F Cl N Fe Mn HPO4 B Br


Physical


pH TDS EC (us/cm)


220202_55-03 24 47 3.4 4.1 139 0 0.1 48.7 0.1 1.54 0.038 0.06 0.2 6.4 250 3922/2/2022


220513_73-01 27 52 3.9 3.6 105 11 0.1 65.5 0.1 0.995 0.037 0.06 0.2 7.6 238 4355/13/2022


220908_49-02 26 56 4.2 4.3 103 11 0.1 67.8 0.1 1.73 0.033 0.1 0.2 7.7 234 4309/8/2022


WM No. 114FO-10-Deep


Major Cations Major Anions Major Ions


Sample Id Sample Date Ca Na Mg K HCO3 SO4 F Cl N Fe Mn HPO4 B Br


Physical


pH TDS EC (us/cm)


220928_67-03 34 68 10.2 4 120 16 0.1 120 0.6 3.29 0.09 0.11 0.4 8.1 354 6289/28/2022


WM No. 113FO-10-Shallow


Major Cations Major Anions Major Ions


Sample Id Sample Date Ca Na Mg K HCO3 SO4 F Cl N Fe Mn HPO4 B Br


Physical


pH TDS EC (us/cm)


220202_55-04 23 41 5.8 3 74 11 0.1 67 0.6 1.8 0.042 0.1 0.2 7.5 238 3472/2/2022


220606_30-01 26 46 7.9 3.2 63 9 0.1 94.2 0.6 0.808 0.034 0.1 0.3 6.9 288 4796/6/2022


220908_49-01 27 46 9.2 2.7 63 10 0.1 96.6 0.3 0.051 0.015 0.1 0.3 7.7 296 4619/8/2022


< = not detected above detection limit of value following < all values other than pH and EC are in mg/L Page 1 of 6







WM No. 203LS Golf New #12


Major Cations Major Anions Major Ions


Sample Id Sample Date Ca Na Mg K HCO3 SO4 F Cl N Fe Mn HPO4 B Br


Physical


pH TDS EC (us/cm)


220927_49-04 127 138 33.4 6.4 293 208 0.5 245 0.2 0.254 0.045 0.12 0.8 7.3 1010 15659/27/2022


WM No. 197LSRA #1


Major Cations Major Anions Major Ions


Sample Id Sample Date Ca Na Mg K HCO3 SO4 F Cl N Fe Mn HPO4 B Br


Physical


pH TDS EC (us/cm)


AC64052 17 102 11 2.1 114.7 21 0.23 142 1.5 0.02 0.064 0.28 6.5 0.7149/22/2022


WM No. 196LSRA #2


Major Cations Major Anions Major Ions


Sample Id Sample Date Ca Na Mg K HCO3 SO4 F Cl N Fe Mn HPO4 B Br


Physical


pH TDS EC (us/cm)


220928_67-01 18 99 12.5 2.8 107 20 0.2 146 0.6 0.071 0.041 0.11 0.5 7.2 410 7069/28/2022


WM No.LSRA #5


Major Cations Major Anions Major Ions


Sample Id Sample Date Ca Na Mg K HCO3 SO4 F Cl N Fe Mn HPO4 B Br


Physical


pH TDS EC (us/cm)


AC64053 18 100 11 2 114.7 20 0.21 142 0.6 0.115 0.038 0.069 0.29 6.5 440 0.7039/22/2022


WM No. 159Luzern #2


Major Cations Major Anions Major Ions


Sample Id Sample Date Ca Na Mg K HCO3 SO4 F Cl N Fe Mn HPO4 B Br


Physical


pH TDS EC (us/cm)


220914_49-01 62 97 18.4 4.8 175 99 0.2 136 3.9 0.01 0.016 0.18 0.4 7.3 562 9439/14/2022


< = not detected above detection limit of value following < all values other than pH and EC are in mg/L Page 2 of 6







WM No. 101MSC - Shallow


Major Cations Major Anions Major Ions


Sample Id Sample Date Ca Na Mg K HCO3 SO4 F Cl N Fe Mn HPO4 B Br


Physical


pH TDS EC (us/cm)


220202_55-05 18 32 4.9 2.9 81 13 0.1 42.1 0.2 0.03 0.015 0.1 0.1 6.6 198 2872/2/2022


220509_133-02 17 32 5.3 3 72 14 0.1 44.3 0.2 0.012 0.015 0.1 0.1 5.9 216 3155/9/2022


220907_59-03 18 32 5.4 2.8 69 14 0.1 44.7 0.2 0.03 0.015 0.1 0.1 5.9 190 3069/7/2022


WM No. 102MSC-Deep


Major Cations Major Anions Major Ions


Sample Id Sample Date Ca Na Mg K HCO3 SO4 F Cl N Fe Mn HPO4 B Br


Physical


pH TDS EC (us/cm)


220509_133-01 67 107 17 5.6 289 29 0.2 149 0.1 4.71 0.119 0.09 0.5 7.6 550 9725/9/2022


220907_59-02 72 109 16.4 5 284 39 0.2 146 0.1 1.86 0.144 0.11 0.5 7.5 586 9879/7/2022


WM No. 153Ord Grove #2


Major Cations Major Anions Major Ions


Sample Id Sample Date Ca Na Mg K HCO3 SO4 F Cl N Fe Mn HPO4 B Br


Physical


pH TDS EC (us/cm)


220916_16-01 62 86 18.6 4.4 203 67 0.1 124 1.8 0.01 0.015 0.14 0.4 7.2 524 8679/16/2022


WM No. 109Ord Terrace-Shallow


Major Cations Major Anions Major Ions


Sample Id Sample Date Ca Na Mg K HCO3 SO4 F Cl N Fe Mn HPO4 B Br


Physical


pH TDS EC (us/cm)


220928_67-02 79 98 19.7 4.7 273 57 0.2 141 0.3 0.06 0.084 0.11 0.4 7.9 614 9769/28/2022


WM No. 169Paralta


Major Cations Major Anions Major Ions


Sample Id Sample Date Ca Na Mg K HCO3 SO4 F Cl N Fe Mn HPO4 B Br


Physical


pH TDS EC (us/cm)


220308_107-03 31 50 8 3.2 93 28 0.4 58.1 0.9 0.03 0.006 0.14 0.2 7.7 258 4383/8/2022


< = not detected above detection limit of value following < all values other than pH and EC are in mg/L Page 3 of 6







220519_98-01 25 43 7.2 3 92 26 0.5 56.6 1 0.03 0.005 0.17 0.2 7.5 238 4215/19/2022


220817_57-04 24 38 6.7 2.5 94 25 0.4 59.9 1 0.03 0.015 0.16 0.2 8.2 250 4528/17/2022


220916_15-01 28 42 7.6 2.8 92 25 0.4 59.8 1 0.01 0.005 0.19 0.2 7.4 246 4289/16/2022


WM No. 204Pasadera Golf - Paddock


Major Cations Major Anions Major Ions


Sample Id Sample Date Ca Na Mg K HCO3 SO4 F Cl N Fe Mn HPO4 B Br


Physical


pH TDS EC (us/cm)


220927_49-02 115 163 41.2 6.3 259 183 0.4 299 1.9 19.2 0.307 0.12 0.7 7.2 1030 16649/27/2022


WM No. 106PCA East Deep


Major Cations Major Anions Major Ions


Sample Id Sample Date Ca Na Mg K HCO3 SO4 F Cl N Fe Mn HPO4 B Br


Physical


pH TDS EC (us/cm)


220308_107-02 69 110 14.1 5.1 253 36 0.2 123 0.1 1.1 0.438 0.11 0.4 7.6 516 8703/8/2022


220519_98-02 60 100 13.7 4.7 248 38 0.2 125 0.1 0.835 0.363 0.12 0.4 7.2 492 8675/19/2022


220817_57-05 53 87 11.8 4.1 249 38 0.2 126 0.1 0.617 0.273 0.1 0.4 8.1 506 9278/17/2022


220928_67-04 60 101 13.9 4.8 249 38 0.2 127 0.1 0.471 0.261 0.11 0.4 7.7 528 8829/28/2022


WM No. 105PCA-E Shallow


Major Cations Major Anions Major Ions


Sample Id Sample Date Ca Na Mg K HCO3 SO4 F Cl N Fe Mn HPO4 B Br


Physical


pH TDS EC (us/cm)


220928_67-05 20 41 5.6 2.9 92 12 0.1 53.9 0.1 0.087 0.036 0.1 0.2 6.8 222 3659/28/2022


WM No. 104PCA-W Deep


Major Cations Major Anions Major Ions


Sample Id Sample Date Ca Na Mg K HCO3 SO4 F Cl N Fe Mn HPO4 B Br


Physical


pH TDS EC (us/cm)


220202_55-02 74 99 15.8 5 330 38 0.2 147 47.1 0.348 0.09 0.5 6.7 616 10292/2/2022


220509_133-03 70 96 18.2 5.2 323 41 0.2 154 40 0.365 0.11 0.5 6.7 584 10535/9/2022


< = not detected above detection limit of value following < all values other than pH and EC are in mg/L Page 4 of 6







220907_59-01 80 113 19.1 5.7 330 42 0.2 154 37.1 0.358 0.12 0.5 6.8 598 10709/7/2022


WM No. 103PCA-W Shallow


Major Cations Major Anions Major Ions


Sample Id Sample Date Ca Na Mg K HCO3 SO4 F Cl N Fe Mn HPO4 B Br


Physical


pH TDS EC (us/cm)


220202_55-01 18 33 5 2.9 88 10 0.1 44.8 0.5 1.95 0.01 0.1 0.1 6.5 214 3082/2/2022


220509_133-04 18 34 5.6 3 77 12 0.1 46.6 0.6 2.02 0.005 0.1 0.2 6.4 218 3245/9/2022


220908_49-03 19 36 5.9 3 74 12 0.1 47.3 0.7 0.367 0.015 0.1 0.1 6.8 198 3239/8/2022


WM No. 162Playa #3


Major Cations Major Anions Major Ions


Sample Id Sample Date Ca Na Mg K HCO3 SO4 F Cl N Fe Mn HPO4 B Br


Physical


pH TDS EC (us/cm)


220916_14-01 52 84 17.1 4.4 130 92 0.1 116 7 0.01 0.019 0.14 0.5 7.2 520 8309/16/2022


WM No. 177Plumas #4


Major Cations Major Anions Major Ions


Sample Id Sample Date Ca Na Mg K HCO3 SO4 F Cl N Fe Mn HPO4 B Br


Physical


pH TDS EC (us/cm)


220916_13-01 47 119 23.5 4.4 164 82 0.1 196 2.6 0.01 0.005 0.12 0.7 6.9 632 10449/16/2022


WM No. 165Sand City Corp Yard


Major Cations Major Anions Major Ions


Sample Id Sample Date Ca Na Mg K HCO3 SO4 F Cl N Fe Mn HPO4 B Br


Physical


pH TDS EC (us/cm)


220927_49-01 32 224 7.3 5.2 162 154 4.3 282 4.9 0.03 0.03 1 0.9 7.6 878 15189/27/2022


WM No. 189Seaside Golf - Coe


Major Cations Major Anions Major Ions


Sample Id Sample Date Ca Na Mg K HCO3 SO4 F Cl N Fe Mn HPO4 B Br


Physical


pH TDS EC (us/cm)


211012_26-02 76 81 21.9 3.7 234.24 45 <0.1 125 4.8 0.624 <0.015 <0.1 0.5 7.6 524 87410/12/2021


< = not detected above detection limit of value following < all values other than pH and EC are in mg/L Page 5 of 6







WM No. 187Seaside Golf - Reservoir


Major Cations Major Anions Major Ions


Sample Id Sample Date Ca Na Mg K HCO3 SO4 F Cl N Fe Mn HPO4 B Br


Physical


pH TDS EC (us/cm)


211012_26-03 18 49 6.3 2.1 63.44 1 <0.1 70.1 1 <0.03 <0.015 <0.1 0.2 7.9 206 36010/12/2021


220908_12-02 17 49 6.5 2.4 12 71.5 1.1 0.2 7.7 232 3359/8/2022


WM No. 173Seaside Muni #4


Major Cations Major Anions Major Ions


Sample Id Sample Date Ca Na Mg K HCO3 SO4 F Cl N Fe Mn HPO4 B Br


Physical


pH TDS EC (us/cm)


211012_26-01 26 56 9.2 2.4 91.5 17 0.1 81.2 1.1 <0.03 <0.015 <0.1 0.3 7.7 264 45810/12/2021


WM No. 212York School 2001


Major Cations Major Anions Major Ions


Sample Id Sample Date Ca Na Mg K HCO3 SO4 F Cl N Fe Mn HPO4 B Br


Physical


pH TDS EC (us/cm)


220927_49-03 33 154 28.4 4.8 72 35 0.2 338 1.2 0.03 0.015 0.08 1 6.8 802 12819/27/2022


< = not detected above detection limit of value following < all values other than pH and EC are in mg/L Page 6 of 6
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Seaside Basin Monitoring
Groundwater Level Data for WY 2022


Bishop #3 Watermaster No. Southern Inland


CAWOwner:


262


Aquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Producer All Values in Feet


10/28/2021 264 420.58 156.58 off


11/24/2021 263 420.58 157.58 off


12/30/2021 259 420.58 161.58 off


01/27/2022 258 420.58 162.58 off


02/24/2022 260 420.58 160.58 off


03/31/2022 256 420.58 164.58 off


04/21/2022 259 420.58 161.58 off


05/26/2022 260 420.58 160.58 off


06/30/2022 258 420.58 162.58 off


07/28/2022 259 420.58 161.58 off


08/25/2022 258 420.58 162.58 off


09/29/2022 257 420.58 163.58 off


CalAm Granite Construction Watermaster No. Southern Inland


California American WaterOwner:


242


TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


11/05/2021 135.06 226.43 91.37 Typo in RPE. Corrected


03/11/2022 134.99 226.43 91.44 Typo in RPE. Corrected


06/23/2022 134.92 226.43 91.51


10/11/2022 135.03 226.43 91.40


Page 1 of 34







Camp Huffman (D) Watermaster No. Salinas Valley, Monterey


Seaside Groundwater Basin WatermasOwner:


250


Aquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


11/01/2021 413.77 401.21 -12.56


12/01/2021 413.49 401.21 -12.28


12/30/2021 411.02 401.21 -9.81


01/26/2022 412.22 401.21 -11.01


03/01/2022 412.98 401.21 -11.77


03/22/2022 412.73 401.21 -11.52


04/28/2022 412.81 401.21 -11.60


05/31/2022 414.07 401.21 -12.86


06/22/2022 414.76 401.21 -13.55


07/26/2022 415.63 401.21 -14.42


08/30/2022 415.96 401.21 -14.75


Camp Huffman (S) Watermaster No. Salinas Valley, Monterey


Seaside Groundwater Basin WatermasOwner:


249


Aquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


11/01/2021 408.13 401.21 -6.92


12/01/2021 407 401.21 -5.79


12/30/2021 405.92 401.21 -4.71


01/26/2022 405.62 401.21 -4.41


03/01/2022 406.1 401.21 -4.89


03/22/2022 406.09 401.21 -4.88


04/28/2022 406.97 401.21 -5.76


05/31/2022 408.42 401.21 -7.21
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06/22/2022 409.32 401.21 -8.11


07/26/2022 410.11 401.21 -8.90


08/30/2022 410.79 401.21 -9.58


CDM MW#4 Watermaster No. Southern Coastal


MPWMDOwner:


238


QodAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


10/27/2021 14.38 18.69 4.31


11/30/2021 14.67 18.69 4.02


12/28/2021 14.09 18.69 4.60


01/26/2022 14.42 18.69 4.27


03/03/2022 14.13 18.69 4.56


03/29/2022 14.6 18.69 4.09


04/27/2022 14.59 18.69 4.10


06/06/2022 15.48 18.68 3.20


06/22/2022 15.17 18.69 3.52


07/29/2022 15.52 18.69 3.17


08/31/2022 15.57 18.69 3.12


Cypress Pacific Production Watermaster No. Southern Coastal


Paul BrunoOwner:


150


QTcAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Producer All Values in Feet


10/24/2021 46.8 50.23 3.43


11/30/2021 46.87 50.23 3.36


12/29/2021 46.9 50.23 3.33


01/26/2022 46.58 50.23 3.65


03/01/2022 46.46 50.23 3.77
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03/29/2022 46.79 50.23 3.44


04/27/2022 46.84 50.23 3.39


06/02/2022 47.22 50.23 3.01


06/22/2022 47.17 50.23 3.06 No change, well off


07/29/2022 47.5 50.23 2.73


08/31/2022 47.47 50.23 2.76


Del Monte Test Watermaster No. Northern Coastal


California American WaterOwner:


231


QTcAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


10/28/2021 30 32.62 2.62 off


11/24/2021 31 32.62 1.62 off


12/30/2021 25 32.62 7.62 off


01/27/2022 30 32.62 2.62 off


02/24/2022 30 32.62 2.62 off


03/31/2022 30 32.62 2.62 off


04/21/2022 32 32.62 0.62 off


05/26/2022 31 32.62 1.62 off


06/30/2022 31 32.62 1.62 off


07/28/2022 31 32.62 1.62


08/25/2022 31 32.62 1.62


Design Ctr. Watermaster No. Southern Coastal


City of Sand CityOwner:


167


Qod/Qar/QTcAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Producer All Values in Feet


10/27/2021 13.69 21.31 7.62


11/30/2021 13.92 21.31 7.39
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12/29/2021 13.27 21.31 8.04


01/26/2022 13.33 21.31 7.98


03/01/2022 13.54 21.31 7.77


03/28/2022 No read, Construction blocking access


04/27/2022 13.74 21.31 7.57


06/02/2022 13.82 21.31 7.49


06/22/2022 13.85 21.31 7.46


07/29/2022 13.94 21.31 7.37


08/30/2022 13.99 21.31 7.32


FO-01-Deep Watermaster No. Northern Inland


MPWMDOwner:


116


TmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


11/05/2021 342.95 365.57 22.62


03/11/2022 342.91 365.57 22.66


06/23/2022 342.98 365.57 22.59


10/11/2022 343.15 365.57 22.42


FO-01-Shallow Watermaster No. Northern Inland


MPWMDOwner:


115


QTcAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


11/05/2021 203.42 362.61 159.19


03/11/2022 203.44 362.61 159.17


06/23/2022 203.47 362.61 159.14


10/11/2022 203.54 362.61 159.07
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FO-03-Deep Watermaster No. Southern Inland


MPWMDOwner:


127


TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


11/05/2021 637.51 774.74 137.23


03/11/2022 637.43 774.74 137.31


06/23/2022 637.53 774.74 137.21


10/11/2022 637.48 774.74 137.26


FO-04-Deep (W) Watermaster No. Southern Inland


MPWMDOwner:


130


TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


11/01/2021 115.49 167.44 51.95


11/30/2021 114.12 167.44 53.32


12/30/2021 112.52 167.44 54.92


01/27/2022 113.46 167.44 53.98


03/03/2022 113.67 167.44 53.77


03/30/2022 114.21 167.44 53.23


04/29/2022 114.62 167.44 52.82


06/02/2022 114.9 167.44 52.54


06/23/2022 115.13 167.44 52.31


07/29/2022 115.45 167.44 51.99


08/31/2022 115.81 167.44 51.63


FO-04-Shallow (E) Watermaster No. Southern Inland


MPWMDOwner:


129


QTcAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


11/01/2021 113.8 168.23 54.43
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11/30/2021 113.09 168.23 55.14


12/30/2021 112.53 168.23 55.70


01/27/2022 112.43 168.23 55.80


03/03/2022 113.1 168.23 55.13


03/30/2022 114.02 168.23 54.21


04/29/2022 114.4 168.23 53.83


06/02/2022 114.62 168.23 53.61


06/23/2022 114.82 168.23 53.41


07/29/2022 115.18 168.23 53.05


08/31/2022 115.54 168.23 52.69


FO-05-Deep Watermaster No. Southern Inland


MPWMDOwner:


132


TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


11/05/2021 322.91 479.29 156.38


03/11/2022 322.03 479.29 157.26


06/23/2022 323.9 479.29 155.39


10/11/2022 325.1 479.29 154.19


FO-05-Shallow Watermaster No. Southern Inland


MPWMDOwner:


131


QTcAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


11/05/2021 252.66 478.97 226.31


03/11/2022 252.63 478.97 226.34


06/23/2022 255.11 478.97 223.86


10/11/2022 255.5 478.97 223.47
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FO-06-Deep Watermaster No. Southern Inland


MPWMDOwner:


134


TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


11/05/2021 235.78 470.63 234.85


03/11/2022 234.77 470.63 235.86


06/23/2022 236.4 470.63 234.23


10/11/2022 236.82 470.63 233.81


FO-06-Shallow Watermaster No. Southern Inland


MPWMDOwner:


133


QTcAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


11/05/2021 206.67 470.13 263.46 Likely error


03/11/2022 241.19 470.13 228.94


06/23/2022 242.34 470.13 227.79


10/11/2022 242.92 470.13 227.21


FO-07-Deep Watermaster No. Northern Inland


MPWMDOwner:


119


TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


10/26/2021 489.96 470.15 -19.81


11/30/2021 489.88 470.15 -19.73


12/30/2021 483.01 470.15 -12.86


01/26/2022 488.64 470.15 -18.49


02/28/2022 490.35 470.15 -20.20


03/15/2022 489.97 470.15 -19.82


04/05/2022 488.43 470.15 -18.28


04/28/2022 490.47 470.15 -20.32
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05/31/2022 492.68 470.15 -22.53


06/22/2022 493.77 470.15 -23.62


07/26/2022 494.98 470.15 -24.83


08/30/2022 495.2 470.15 -25.05


FO-07-Shallow Watermaster No. Northern Inland


MPWMDOwner:


118


QTcAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


10/26/2021 464.94 473.44 8.50


11/30/2021 464.35 473.44 9.09


12/30/2021 463.66 473.44 9.78


01/26/2022 463.55 473.44 9.89


02/28/2022 463.58 473.44 9.86


03/15/2022 463.51 473.44 9.93


04/05/2022 463.43 473.44 10.01


04/28/2022 464.21 473.44 9.23


05/31/2022 464.99 470.19 5.20


06/22/2022 465.52 473.44 7.92


07/26/2022 466.2 473.44 7.24


08/30/2022 466.59 473.44 6.85


FO-08-Deep Watermaster No. Northern Inland


MPWMDOwner:


121


TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


12/01/2021 389.45 378.1 -11.35


01/24/2022 396.8 378.1 -18.70


03/01/2022 398.49 378.1 -20.39
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03/29/2022 396.93 378.1 -18.83


04/29/2022 398.18 378.1 -20.08


06/02/2022 400.74 378.1 -22.64


06/22/2022 401.71 378.1 -23.61


07/26/2022 402.83 378.1 -24.73


08/30/2022 402.98 378.1 -24.88


FO-08-Shallow Watermaster No. Northern Inland


MPWMDOwner:


120


QTcAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


12/02/2021 386.14 378.04 -8.10


01/27/2022 384.68 378.04 -6.64


03/01/2022 384.93 378.04 -6.89


03/29/2022 385 378.04 -6.96


04/29/2022 385.5 378.04 -7.46


06/02/2022 386.57 378.04 -8.53


06/22/2022 387.21 378.04 -9.17


07/26/2022 388.07 378.04 -10.03


08/30/2022 388.66 378.04 -10.62


FO-09-Deep Watermaster No. Northern Coastal


MPWMDOwner:


112


TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


12/01/2021 141.42 118.85 -22.57


12/30/2021 134.79 118.85 -15.94


01/24/2022 138.01 118.85 -19.16


02/28/2022 140.56 118.85 -21.71 Logger Data Downloaded
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03/30/2022 139.84 118.85 -20.99


04/29/2022 141.41 118.85 -22.56


05/31/2022 143.91 118.85 -25.06


06/24/2022 145.87 118.85 -27.02


07/26/2022 146.96 118.85 -28.11


08/30/2022 146.83 118.85 -27.98


FO-10-Deep Watermaster No. Northern Coastal


MPWMDOwner:


114


TpAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


10/28/2021 215.48 201.03 -14.45


12/02/2021 214.23 201.03 -13.20


12/30/2021 212.28 201.09 -11.19


01/26/2022 211.5 201.09 -10.41


03/01/2022 211.87 201.09 -10.78


03/29/2022 212.46 201.09 -11.37


04/27/2022 212.48 201.09 -11.39


05/31/2022 213.88 201.03 -12.85


06/22/2022 214.91 201.03 -13.88


07/26/2022 215.94 201.03 -14.91


08/30/2022 216.46 201.03 -15.43


FO-10-Shallow Watermaster No. Northern Coastal


MPWMDOwner:


113


QTcAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


10/28/2021 215.23 200.85 -14.38


12/02/2021 214.13 200.85 -13.28
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12/30/2021 212.35 200.85 -11.50


01/26/2022 211.48 200.85 -10.63


03/01/2022 211.98 200.85 -11.13


03/29/2022 212.7 200.85 -11.85


04/27/2022 212.66 200.85 -11.81


05/27/2022 213.77 200.84 -12.93


06/22/2022 214.89 200.85 -14.04


07/26/2022 215.85 200.85 -15.00


08/30/2022 216.35 200.85 -15.50


FO-11-Deep Watermaster No. Northern Inland


MPWMDOwner:


123


TpAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


10/28/2021 348.2 332.96 -15.24


11/30/2021 343.09 332.96 -10.13


12/02/2021 345.85 332.96 -12.89


12/30/2021 344.08 332.96 -11.12


01/26/2022 343.1 332.96 -10.14


03/01/2022 343.65 332.96 -10.69


03/29/2022 344.28 332.96 -11.32


04/29/2022 345.22 332.96 -12.26


05/31/2022 347.4 332.96 -14.44


06/22/2022 348.65 332.96 -15.69


07/26/2022 349.95 332.96 -16.99


08/30/2022 350.65 332.96 -17.69
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FO-11-Shallow Watermaster No. Northern Inland


MPWMDOwner:


122


QTcAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


10/28/2021 366.2 332.93 -33.27


11/30/2021 364.12 332.93 -31.19


12/02/2021 364.07 332.93 -31.14


12/30/2021 362.24 332.93 -29.31


01/26/2022 366.41 332.93 -33.48


03/01/2022 362.32 332.93 -29.39


03/29/2022 362.24 332.93 -29.31


04/29/2022 362.9 332.93 -29.97


05/31/2022 364.71 332.93 -31.78


06/22/2022 365.9 332.93 -32.97


07/26/2022 367.18 332.93 -34.25


08/30/2022 367.93 332.93 -35.00


Hilby MGT Watermaster No. Southern Coastal


California American WaterOwner:


244


QTcAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


10/28/2021 241 248.04 7.04 off


11/24/2021 242 248.04 6.04 off


12/30/2021 238 248.04 10.04 off


01/27/2022 238 248.04 10.04 off


02/24/2022 240 248.04 8.04 off


03/31/2022 238 248.04 10.04 off


04/21/2022 241 248.04 7.04 off
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05/26/2022 242 248.04 6.04 off


06/30/2022 241 248.04 7.04 off


07/28/2022 241 248.04 7.04


08/25/2022 241 248.04 7.04


Justin Court Watermaster No. Southern Inland


California American WaterOwner:


135


QTcAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


11/05/2021 142.96 240.28 97.32


03/11/2022 143.05 240.28 97.23


06/23/2022 142.75 240.28 97.53


10/11/2022 142.85 240.28 97.43


K-Mart Watermaster No. Southern Coastal


MPWMDOwner:


125


Qod/QarAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


07/29/2022 22.6 30.65 8.05 First read since covid. Cleaned out well box. Sounding 
hole is small irregular opening


08/31/2022 22.69 30.65 7.96


LS Golf Old #12 Watermaster No. Southern Inland


Laguna Seca ResortsOwner:


144


QTc/TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Producer All Values in Feet


10/31/2021 234.3 368.02 133.72 off


11/30/2021 233 368.02 135.02 off


01/02/2022 229.4 368.02 138.62 off


02/01/2022 226.6 368.02 141.42 off


03/01/2022 228.4 368.02 139.62 off


04/01/2022 227.5 368.02 140.52 off
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05/01/2022 230.2 368.02 137.82 off


06/02/2022 234.3 368.02 133.72 off


07/01/2022 237.8 368.02 130.22 off


08/01/2022 237.7 368.02 130.32 off


09/01/2022 238.5 368.02 129.52 off


10/01/2022 237 368.02 131.02 off


LS No. 1 Subdivision Watermaster No. Southern Inland


Laguna Seca ResortsOwner:


142


TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


11/05/2021 140.66 277.13 136.47


03/11/2022 140.09 277.13 137.04


06/23/2022 140.14 277.13 136.99


10/11/2022 141.2 277.13 135.93


LS Pistol Range Watermaster No. Southern Inland


County of MontereyOwner:


136


TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


11/05/2021 241.98 514.39 272.41


03/11/2022 290.15 514.39 224.24


06/23/2022 289.16 514.39 225.23


10/11/2022 289.55 514.39 224.84


LSRA #1 Watermaster No. Southern Inland


Monterey County Parks DepartmentOwner:


197


QTcAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Producer All Values in Feet


10/06/2021 203.00 -
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Luxton Watermaster No. Northern Coastal


California American WaterOwner:


243


QTcAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


10/28/2021 94 89.12 -4.88 off


11/24/2021 94 89.12 -4.88 off


12/30/2021 90 89.12 -0.88 off


01/27/2022 90 89.12 -0.88 off


02/24/2022 91 89.12 -1.88 off


03/31/2022 90 89.12 -0.88 off


04/21/2022 94 89.12 -4.88 off


05/26/2022 95 89.12 -5.88 off


06/30/2022 96 89.12 -6.88 off


07/28/2022 96 89.12 -6.88


08/25/2022 95 89.12 -5.88


Luzern #2 Watermaster No. Northern Coastal


California American WaterOwner:


159


QTc/TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Producer All Values in Feet


10/28/2021 186 159.99 -26.01 off


11/24/2021 182 159.99 -22.01 off


12/30/2021 179 159.99 -19.01 off


01/27/2022 178 159.99 -18.01 off


02/24/2022 191 159.99 -31.01 on 


03/31/2022 197 159.99 -37.01 on 


04/21/2022 198 159.99 -38.01 on 


05/26/2022 199 159.99 -39.01 on 
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06/30/2022 200 159.99 -40.01 on 


07/28/2022 201 159.99 -41.01


08/25/2022 202 159.99 -42.01


Military Watermaster No. Northern Coastal


California American WaterOwner:


151


QTcAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Producer All Values in Feet


10/28/2021 160 135.8 -24.20 off


11/24/2021 160 135.8 -24.20 off


12/30/2021 153 135.8 -17.20 off


01/27/2022 155 135.8 -19.20 off


02/24/2022 155 135.8 -19.20 off


03/31/2022 156 135.8 -20.20 off


04/21/2022 161 135.8 -25.20 off


05/26/2022 163 135.8 -27.20 off


06/30/2022 164 135.8 -28.20 off


07/28/2022 164 135.8 -28.20


08/25/2022 161 135.8 -25.20


MMP monitor Watermaster No. Northern Coastal


Mission Memorial ParkOwner:


154


QTcAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


10/21/2021 339.91 315.42 -24.49 on


10/21/2021 339.91 315.42 -24.49 on


11/30/2021 338.39 315.42 -22.97 on


11/30/2021 338.39 315.42 -22.97 on


12/29/2021 329.51 315.42 -14.09 on
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12/29/2021 329.51 315.42 -14.09 on


01/26/2022 335.67 315.42 -20.25 on


01/26/2022 335.67 315.42 -20.25 on


02/23/2022 337.22 315.42 -21.80 OFF


02/23/2022 337.22 315.42 -21.80 OFF


03/30/2022 339.2 315.42 -23.78 on


03/30/2022 339.2 315.42 -23.78 on


04/27/2022 340.21 315.42 -24.79 on


04/27/2022 340.21 315.42 -24.79 on


06/02/2022 343.6 315.42 -28.18 Well off, Meter 5604420


06/02/2022 343.6 315.42 -28.18 Well off, Meter 5604420


06/22/2022 344.61 315.42 -29.19 on


06/22/2022 344.61 315.42 -29.19 on


07/29/2022 346.1 315.42 -30.68 meter read 5823310 on


07/29/2022 346.1 315.42 -30.68 meter read 5823310 on


08/31/2022 345.97 315.42 -30.55 Well on, Meter: 5965550


08/31/2022 345.97 315.42 -30.55 Well on, Meter: 5965550


MSC - Shallow Watermaster No. Northern Coastal


MPWMDOwner:


101


QTcAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


10/27/2021 80.41 80.1 -0.31


11/30/2021 80.25 80.1 -0.15


12/29/2021 80.32 80.1 -0.22


01/26/2022 79.71 80.1 0.39


03/01/2022 79.22 80.1 0.88


03/23/2022 80.03 80.1 0.07
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04/27/2022 80.24 80.1 -0.14


06/02/2022 80.06 80.1 0.04


06/22/2022 80.67 80.1 -0.57


07/27/2022 81.28 80.1 -1.18


08/30/2022 80.95 80.1 -0.85


MSC-Deep Watermaster No. Northern Coastal


MPWMDOwner:


102


TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


10/27/2021 101.5 80.29 -21.21


11/27/2021 80.29


11/30/2021 100.36 80.29 -20.07


12/29/2021 97.21 80.29 -16.92


01/26/2022 98.06 80.29 -17.77


03/01/2022 98.82 80.29 -18.53


03/23/2022 99.7 80.29 -19.41


04/27/2022 100.36 80.29 -20.07


06/02/2022 102.47 80.29 -22.18


06/22/2022 104.08 80.29 -23.79


07/27/2022 104.45 80.29 -24.16


08/30/2022 104.91 80.29 -24.62


MW-BW-08-A Watermaster No. Southern Coastal


U.S.A. Fort OrdOwner:


240


Qod/QarAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


11/01/2021 60.92 205.18 144.26


11/30/2021 60.87 205.18 144.31
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12/28/2021 60.79 205.18 144.39


01/26/2022 60.64 205.18 144.54


02/23/2022 60.73 205.18 144.45


03/30/2022 60.85 205.18 144.33


04/27/2022 60.87 205.18 144.31


06/02/2022 60.9 205.18 144.28


06/22/2022 60.94 205.18 144.24


07/29/2022 61.01 205.18 144.17


08/31/2022 61.06 205.18 144.12


MW-BW-09-180 Watermaster No. Southern Coastal


U.S.A. Fort OrdOwner:


241


QTcAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


11/01/2021 211.33 206.22 -5.11


11/30/2021 210.8 206.22 -4.58


12/28/2021 210.58 206.22 -4.36


01/26/2022 210.71 206.22 -4.49


02/23/2022 210.77 206.22 -4.55


03/30/2022 210.69 206.22 -4.47


04/27/2022 210.57 206.22 -4.35


06/02/2022 210.41 206.22 -4.19


07/29/2022 210.49 206.22 -4.27


08/31/2022 210.5 206.22 -4.28
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Ord Grove #2 Watermaster No. Northern Coastal


California American WaterOwner:


153


QTc/TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Producer All Values in Feet


10/28/2021 360 292.39 -67.61 on


11/24/2021 355 292.39 -62.61 on


12/30/2021 348 292.39 -55.61 on


01/27/2022 343 292.39 -50.61 on


02/24/2022 355 292.39 -62.61 on


03/31/2022 357 292.39 -64.61 on


04/21/2022 356 292.39 -63.61 on


05/26/2022 357 292.39 -64.61 on


06/30/2022 355 292.39 -62.61 on


07/28/2022 359 292.39 -66.61


08/25/2022 362 292.39 -69.61


Ord Grove Test Watermaster No. Northern Coastal


California American WaterOwner:


107


QTc/TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


11/30/2021 334.02 294 -40.02 on


12/29/2021 316.81 294 -22.81 on


01/26/2022 330.19 294 -36.19 on


02/23/2022 333.13 294 -39.13 on


03/22/2022 333.86 294 -39.86 on


04/28/2022 334.02 294 -40.02


06/02/2022 333.89 294 -39.89 on


06/22/2022 334.41 294 -40.41
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07/27/2022 336.2 294 -42.20 on


08/31/2022 336.91 294 -42.91


Ord Terrace-Shallow Watermaster No. Northern Coastal


MPWMDOwner:


109


Tsm (upper)Aquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


10/28/2021 259.89 228.65 -31.24


11/30/2021 257.71 228.65 -29.06


12/29/2021 251.43 228.65 -22.78


01/26/2022 254.57 228.65 -25.92


02/23/2022 257.07 228.65 -28.42


03/22/2022 257.77 228.65 -29.12


04/28/2022 239.04 228.65 -10.39


06/02/2022 259.96 228.65 -31.31


06/24/2022 260.62 228.65 -31.97


07/26/2022 261.2 228.65 -32.55


08/31/2022 262.1 228.65 -33.45


Paralta Watermaster No. Northern Coastal


California American WaterOwner:


169


QTc/TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Producer All Values in Feet


10/28/2021 355 324.49 -30.51 on


11/24/2021 355 324.49 -30.51 on


12/30/2021 346 324.49 -21.51 on


01/27/2022 363 324.49 -38.51 on


02/24/2022 364 324.49 -39.51 on


03/31/2022 362 324.49 -37.51 on
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04/21/2022 364 324.49 -39.51 on


05/26/2022 372.4 324.49 -47.91 on


06/30/2022 375 324.49 -50.51 on


07/28/2022 375 324.49 -50.51


08/25/2022 370 324.49 -45.51


Paralta Test Well Watermaster No. Northern Coastal


MPWMDOwner:


108


QTc/TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


10/27/2021 344.83 330.72 -14.11


11/30/2021 346.11 330.72 -15.39


12/28/2021 337.78 330.72 -7.06


01/25/2022 345.43 330.72 -14.71


02/23/2022 346.75 330.72 -16.03 on


04/05/2022 344.39 330.72 -13.67 on


04/27/2022 348.27 330.72 -17.55 on


06/23/2022 353.78 330.72 -23.06


07/26/2022 354.33 330.72 -23.61 on


PCA East Deep Watermaster No. Northern Coastal


MPWMDOwner:


106


TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


10/27/2021 90.81 68.54 -22.27


11/30/2021 89.29 68.54 -20.75


12/28/2021 82.97 68.54 -14.43


01/25/2022 87.13 68.54 -18.59


02/23/2022 90.19 68.54 -21.65
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03/08/2022 90.43 68.54 -21.89


04/28/2022 91.11 68.54 -22.57


06/06/2022 94.52 68.54 -25.98


06/24/2022 95.39 68.54 -26.85


07/27/2022 96.4 68.54 -27.86


08/30/2022 96.37 68.54 -27.83


PCA-E Shallow Watermaster No. Northern Coastal


MPWMDOwner:


105


QTcAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


10/29/2021 68.18 68.51 0.33


01/28/2022 67.21 68.51 1.30


02/23/2022 67.87 68.51 0.64


03/08/2022 68.27 68.51 0.24


04/28/2022 67.79 68.51 0.72


06/06/2022 67.96 68.51 0.55


06/24/2022 68.76 68.51 -0.25


07/27/2022 69.02 68.51 -0.51


08/30/2022 69.3 68.51 -0.79


PCA-W Deep Watermaster No. Northern Coastal


MPWMDOwner:


104


TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


10/27/2021 88.43 65.18 -23.25


11/30/2021 88.05 65.18 -22.87


12/29/2021 82.6 65.18 -17.42


01/26/2022 85.71 65.18 -20.53
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03/01/2022 87.21 65.18 -22.03


03/29/2022 87.18 65.18 -22.00


04/27/2022 88.12 65.18 -22.94


06/02/2022 89.98 65.18 -24.80


06/22/2022 91.49 65.18 -26.31 inner pvc casing


07/26/2022 92.51 65.18 -27.33


08/31/2022 92.35 65.18 -27.17


PCA-W Shallow Watermaster No. Northern Coastal


MPWMDOwner:


103


QTcAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


10/27/2021 64.45 64.22 -0.23


11/30/2021 64.21 64.22 0.01


12/29/2021 63.71 64.22 0.51


01/26/2022 63.58 64.22 0.64


03/01/2022 63.39 64.22 0.83


03/29/2022 64.08 64.22 0.14


04/27/2022 63.7 64.22 0.52 209500 No change in Meter


06/02/2022 63.68 64.22 0.54 Meter Read:209500 No change


06/22/2022 64.27 64.22 -0.05 meter = 209500


07/26/2022 64.66 64.22 -0.44 Meter:209500


08/31/2022 64.76 64.22 -0.54


Playa #3 Watermaster No. Northern Coastal


California American WaterOwner:


162


QTcAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Producer All Values in Feet


10/28/2021 50 53.02 3.02 off
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11/24/2021 50 53.02 3.02 off


12/30/2021 50 53.02 3.02 off


01/27/2022 50 53.02 3.02 off


02/24/2022 50 53.02 3.02 off


03/31/2022 51 53.02 2.02 off


04/21/2022 50 53.02 3.02 off


05/26/2022 127 53.02 -73.98 on


06/30/2022 134 53.02 -80.98 on


07/29/2022 13.94 53.02 39.08


08/30/2022 13.99 53.02 39.03


Plumas #4 Watermaster No. Southern Coastal


California American WaterOwner:


177


TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Producer All Values in Feet


10/28/2021 118 161.48 43.48 off


11/24/2021 115 161.48 46.48 off


12/30/2021 111 161.48 50.48 off


01/27/2022 113 161.48 48.48 off


02/24/2022 238 161.48 -76.52 on 


03/31/2022 237 161.48 -75.52 on


04/21/2022 242 161.48 -80.52 on


05/26/2022 245 161.48 -83.52 on


06/30/2022 245 161.48 -83.52 on


07/28/2022 245 161.48 -83.52


08/25/2022 248 161.48 -86.52
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Plumas Test 1990 Watermaster No. Southern Coastal


MPWMDOwner:


124


TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


11/01/2021 108.83 157.83 49.00


11/30/2021 107.72 157.83 50.11


12/28/2021 107.72 157.83 50.11


01/26/2022 107.5 157.83 50.33


03/03/2022 107.82 157.83 50.01 on


03/30/2022 108.6 157.83 49.23 on


04/29/2022 109.06 157.83 48.77 on


06/02/2022 109.42 157.83 48.41


06/22/2022 109.62 157.83 48.21 on


07/29/2022 110.06 157.83 47.77 on


08/31/2022 110.46 157.83 47.37


Robley Deep (South) Watermaster No. Southern Inland


County of MontereyOwner:


140


TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


11/05/2021 399.31 566.44 167.13


03/14/2022 397.91 566.44 168.53


06/23/2022 400.36 566.44 166.08


10/11/2022 402.22 566.44 164.22


Robley Shallow (North) Watermaster No. Southern Inland


County of MontereyOwner:


139


QTcAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


11/05/2021 339.31 566.54 227.23
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03/14/2022 327.02 566.54 239.52


06/23/2022 327.22 566.54 239.32


10/11/2022 328.08 566.54 238.46


Ryan Ranch #7 Watermaster No. Southern Inland


California American WaterOwner:


213


TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Producer All Values in Feet


11/24/2021 160 294 134.00 off


12/30/2021 156 294 138.00 off


01/27/2022 157 294 137.00 off


02/24/2022 156 294 138.00 off


03/31/2022 154 294 140.00 off


04/21/2022 154 294 140.00 off


05/26/2022 155 294 139.00 off


06/30/2022 154 294 140.00 off


07/28/2022 155 294 139.00 off


08/25/2022 154 294 140.00 off


Ryan Ranch #8 Watermaster No. Southern Inland


California American WaterOwner:


216


TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Producer All Values in Feet


10/28/2021 165 306.86 141.86 off


11/24/2021 167 306.86 139.86 off


12/30/2021 164 306.86 142.86 off


01/27/2022 164 306.86 142.86 off


02/24/2022 164 306.86 142.86 off


03/31/2022 163 306.86 143.86 off
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04/21/2022 163 306.86 143.86 off


05/26/2022 167 306.86 139.86 off


06/30/2022 162 306.86 144.86 off


07/28/2022 162 306.86 144.86 off


08/25/2022 163 306.86 143.86 off


Sand City Corp Yard Watermaster No. Southern Coastal


City of Sand CityOwner:


165


Qod/Qar/QTcAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Producer All Values in Feet


10/27/2021 41.86 47.25 5.39


11/30/2021 42.27 47.25 4.98


12/29/2021 41.72 47.25 5.53


01/26/2022 41.84 47.25 5.41


03/01/2022 41.8 47.25 5.45 1675 us/cm


03/29/2022 41.96 47.25 5.29 03490400 No Ec


04/27/2022 42.03 47.25 5.22 03544400 No eC


06/02/2022 42.39 47.25 4.86 EC 1355


06/22/2022 42.3 47.25 4.95 EC meter out of batteries. need to return


07/29/2022 42.62 47.25 4.63 Meter:03713500, EC 1420


08/31/2022 42.5 47.25 4.75


Seaside Golf - Coe Watermaster No. Northern Coastal


City of SeasideOwner:


189


QTcAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Producer All Values in Feet


10/01/2021 111 110.15 -0.85 off


11/01/2021 111 110.15 -0.85 OFF


12/01/2021 112.8 110.15 -2.65 OFF
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01/01/2022 109.9 110.15 0.25 OFF


02/01/2022 109.9 110.15 0.25 OFF


03/01/2022 111 110.15 -0.85 OFF


04/01/2022 117.5 110.15 -7.35 OFF


05/01/2022 115.7 110.15 -5.55 OFF


06/01/2022 112 110.15 -1.85 OFF


07/01/2022 112.5 110.15 -2.35 OFF


08/01/2022 112 110.15 -1.85 OFF


09/01/2022 111.8 110.15 -1.65 OFF


10/01/2022 111.8 110.15 -1.65 OFF


Seaside Golf - Reservoir Watermaster No. Northern Coastal


City of SeasideOwner:


187


Qc, TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Producer All Values in Feet


10/01/2021 433 417.44 -15.56 off


11/01/2021 416 417.44 1.44 OFF


12/01/2021 413.7 417.44 3.74 OFF


01/01/2022 411 417.44 6.44 OFF


02/01/2022 409.1 417.44 8.34 OFF


03/01/2022 408 417.44 9.44 OFF


04/01/2022 434.4 417.44 -16.96 OFF


05/01/2022 412 417.44 5.44 OFF


06/01/2022 417 417.44 0.44 OFF


07/01/2022 422.8 417.44 -5.36 OFF


08/01/2022 428 417.44 -10.56 OFF


09/01/2022 427.2 417.44 -9.76 OFF


10/01/2022 419.2 417.44 -1.76 OFF
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Seaside Muni #3 Watermaster No. Northern Coastal


City of SeasideOwner:


174


QTc, TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Producer All Values in Feet


10/01/2021 267.4 307.19 39.79 off


11/01/2021 266.3 307.19 40.89 off


12/01/2021 266.5 307.19 40.69 off


01/01/2022 200.9 307.19 106.29 off


02/01/2022 255.9 307.19 51.29 off


03/01/2022 267 307.19 40.19 off


04/01/2022 266.5 307.19 40.69 off


05/01/2022 265.6 307.19 41.59 off


06/01/2022 266 307.19 41.19 off


07/01/2022 265.7 307.19 41.49 off


08/01/2022 253 307.19 54.19 off


09/01/2022 265.2 307.19 41.99 off


10/01/2022 265.9 307.19 41.29 off


Seaside Muni #4 Watermaster No. Northern Coastal


City of SeasideOwner:


173


QTc, TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Producer All Values in Feet


10/01/2021 327.7 312.12 -15.58 off


11/01/2021 323.4 312.12 -11.28 off


12/01/2021 322.4 312.12 -10.28 off


01/01/2022 308.2 312.12 3.92 off


02/01/2022 332.5 312.12 -20.38 off


03/01/2022 340 312.12 -27.88 off
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04/01/2022 305 312.12 7.12 off


05/01/2022 303.5 312.12 8.62 off


06/01/2022 339.5 312.12 -27.38 off


07/01/2022 340 312.12 -27.88 off


08/01/2022 340.46 312.12 -28.34 off


09/01/2022 342.75 312.12 -30.63 off


10/01/2022 369.57 312.12 -57.45 off


Seca Place Watermaster No. Southern Inland


County of MontereyOwner:


138


TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


11/05/2021 270.76 427.58 156.82


03/11/2022 268.55 427.58 159.03


06/23/2022 272.14 427.58 155.44


10/11/2022 273.13 427.58 154.45


Sentinel MW #1 Watermaster No. Northern Coastal


Seaside Groundwater Basin WatermasOwner:


245


Tsm/TpAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


11/12/2021 120.23 93.03 -27.20


03/22/2022 117.66 93.03 -24.63


07/13/2022 125.45 93.03 -32.42


Sentinel MW #2 Watermaster No. Northern Coastal


Seaside Groundwater Basin WatermasOwner:


246


TpAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


11/12/2021 95.34 70.73 -24.61


03/22/2022 93.49 70.73 -22.76
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07/13/2022 100.29 70.73 -29.56


Sentinel MW #3 Watermaster No. Northern Coastal


Seaside Groundwater Basin WatermasOwner:


247


TpAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


11/12/2021 80.27 56.53 -23.74


07/13/2022 84.57 56.53 -28.04


Sentinel MW #4 Watermaster No. Northern Coastal


Seaside Groundwater Basin WatermasOwner:


248


Tsm/TpAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


11/12/2021 82 59.43 -22.57


03/22/2022 80.97 59.43 -21.54


07/29/2022 87.7 59.43 -28.27


Target Well Watermaster No. Northern Coastal


DBO DevelopmentOwner:


152


QTc/TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Producer All Values in Feet


10/27/2021 63.68 44.42 -19.26


11/30/2021 62.5 44.42 -18.08


01/26/2022 59.9 44.42 -15.48


03/01/2022 61.23 44.42 -16.81


03/29/2022 61.03 44.42 -16.61


04/28/2022 61.9 44.42 -17.48


06/02/2022 64.1 44.42 -19.68 No Change meter read


06/22/2022 65.4 44.42 -20.98


07/29/2022 66.85 44.42 -22.43


08/31/2022 67.16 44.42 -22.74
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York Rd-West Watermaster No. Southern Inland


County of MontereyOwner:


137


TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Monitor All Values in Feet


03/11/2022 322.49 490.28 167.79


06/23/2022 323.24 490.28 167.04


10/11/2022 324.75 490.28 165.53


York School 2001 Watermaster No. Southern Inland


York SchoolOwner:


212


QTc/TsmAquifer Unit:


Depth to WaterDate Measured Reference Point  Water Elevation Comments


Well Type: Producer All Values in Feet


11/01/2021 224.8 384.3 159.50


12/03/2021 220.68 384.3 163.62


12/30/2021 384.3 Not Accessible


01/26/2022 219.55 384.3 164.75


03/30/2022 220.21 384.3 164.09 Meter:26943500


04/27/2022 384.3 Not Accessible


06/02/2022 384.3 No Access, contacted Matt Bogman and left a message


06/23/2022 286.92 384.3 97.38 on


08/19/2022 277.18 384.3 107.12 Well on 30512000. No July read because confusion on 
wether or not we need to get levels here.
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Figure C-1. Piper Diagram of PCA West Shallow 


Figure C-2. Piper Diagram of PCA West Deep 


Figure C-3. Piper Diagram of PCA East Shallow 


Figure C-4. Piper Diagram of PCA East Deep 


Figure C-5. Piper Diagram of Ord Terrace Shallow 


Figure C-6. Piper Diagram of Ord Terrace Deep 


Figure C-7. Piper Diagram of MSC Shallow 


Figure C-8. Piper Diagram of MSC Deep 


Figure C-9. Piper Diagram of Fort Ord 9 Shallow 


Figure C-10. Piper Diagram of Fort Ord 9 Deep 


Figure C-11. Piper Diagram of Fort Ord 10 Shallow 


Figure C-12. Piper Diagram of Fort Ord 10 Deep 


Figure C-13. Piper Diagram of Camp Huffman Shallow Well 


Figure C-14. Piper Diagram of Camp Huffman Deep Well 


Figure C-15. Piper Diagram of Sand City Corp. Yard Production Well 


Figure C-16. Piper Diagram of Plumas 4 Production Well 


Figure C-17. Piper Diagram of York School Production Well 


Figure C-18. Piper Diagram of Pasadera Main Gate Production Well 


Figure C-19. Piper Diagram of LS County Park #1 Production Well 


Figure C-20. Piper Diagram of LS County Park #2 Production Well 


Figure C-21. Piper Diagram of Playa No. 3 Production Well 


Figure C-22. Piper Diagram of Coe Ave. Production Well 


Figure C-23. Piper Diagram of Luzern #2 Production Well 


Figure C-24. Piper Diagram of Ord Grove No. 2 Production Well 


Figure C-25. Piper Diagram of Seaside City No. 3 Production Well 


Figure C-26. Piper Diagram of Seaside City No. 4 Production Well 


Figure C-27. Piper Diagram of Mission Memorial Park  


Figure C-28. Piper Diagram of Paralta Production Well 


Figure C-29. Piper Diagram of Reservoir (Bayonet Blackhorse) Production Well
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Figure C-1. Piper Diagram of PCA West Shallow 
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Figure C-2. Piper Diagram of PCA West Deep  
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Figure C-3. Piper Diagram of PCA East Shallow 
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Figure C-4. Piper Diagram of PCA East Deep 
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Figure C-5. Piper Diagram of Ord Terrace Shallow 
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Figure C-6. Piper Diagram of Ord Terrace Deep 
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Figure C-7. Piper Diagram of MSC Shallow 
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Figure C-8. Piper Diagram of MSC Deep 
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Figure C-9. Piper Diagram of Fort Ord 9 Shallow 
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Figure C-10. Piper Diagram of Fort Ord 9 Deep 
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Figure C-11. Piper Diagram of Fort Ord 10 Shallow 
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Figure C-12. Piper Diagram of Fort Ord 10 Deep 
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Figure C-13. Piper Diagram of Camp Huffman Shallow Well 
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Figure C-14. Piper Diagram of Camp Huffman Deep Well 
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Figure C-15. Piper Diagram of Sand City Corp. Yard Production Well 
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Figure C-16. Piper Diagram of Plumas 4 Production Well 
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Figure C-17. Piper Diagram of York School Production Well 
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Figure C-18. Piper Diagram of Pasadera Main Gate Production Well 
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Figure C-19. Piper Diagram of LS County Park #1 Production Well 
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Figure C-20. Piper Diagram of LS County Park #2 Production Well 
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Figure C-21. Piper Diagram of Playa No. 3 Production Well 
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Figure C-22. Piper Diagram of Coe Ave. Production Well 
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Figure C-23. Piper Diagram of Luzern #2 Production Well 
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 Figure C-24. Piper Diagram of Ord Grove No. 2 Production Well 
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 Figure C-25. Piper Diagram of Seaside City No. 3 Production Well 
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 Figure C-26. Piper Diagram of Seaside City No. 4 Production Well 
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Figure C-27. Piper Diagram of Mission Memorial Park (formerly PRTIW) 
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Figure C-28. Piper Diagram of Paralta Production Well 
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Figure C-29. Piper Diagram of Reservoir (Bayonet Blackhorse) Production Well 
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Figure D-1. PCA West Shallow Well Chloride and Sodium/Chloride Molar Ratio Graph 


Figure D-2. PCA West Deep Well Chloride and Sodium/Chloride Molar Ratio Graph 


Figure D-3. PCA East Shallow Well Chloride and Sodium/Chloride Molar Ratio Graph 


Figure D-4. PCA East Deep Well Chloride and Sodium/Chloride Molar Ratio Graph 


Figure D-5. Ord Terrace Shallow Well Chloride and Sodium/Chloride Molar Ratio Graph 


Figure D-6. Ord Terrace Deep Well Chloride and Sodium/Chloride Molar Ratio Graph 


Figure D-7. MSC Shallow Well Chloride and Sodium/Chloride Molar Ratio Graph 


Figure D-8. MSC Deep Well Chloride and Sodium/Chloride Molar Ratio Graph 


Figure D-9. Fort Ord 10 Shallow Well Chloride and Sodium/Chloride Molar Ratio Graph 


Figure D-10. Fort Ord 10 Deep Well Chloride and Sodium/Chloride Molar Ratio Graph 


Figure D-11. Fort Ord 9 Shallow Well Chloride and Sodium/Chloride Molar Ratio Graph 


Figure D-12. Fort Ord 9 Deep Well Chloride and Sodium/Chloride Molar Ratio Graph 


Figure D-13. Sand City Public Works Corp Yard Production Well Chloride and Sodium/Chloride Molar Ratio Graph
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Figure D-1. PCA West Shallow Well Chloride and Sodium/Chloride Molar Ratio Graph 
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Figure D-2. PCA West Deep Well Chloride and Sodium/Chloride Molar Ratio Graph 







  
 


Page D-3 


Figure D-3. PCA East Shallow Well Chloride and Sodium/Chloride Molar Ratio Graph 
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Figure D-4. PCA East Deep Well Chloride and Sodium/Chloride Molar Ratio Graph 
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Figure D-5. Ord Terrace Shallow Well Chloride and Sodium/Chloride Molar Ratio Graph 
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Figure D-6. Ord Terrace Deep Well Chloride and Sodium/Chloride Molar Ratio Graph 
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Figure D-7. MSC Shallow Well Chloride and Sodium/Chloride Molar Ratio Graph 
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Figure D-8. MSC Deep Well Chloride and Sodium/Chloride Molar Ratio Graph 
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Figure D-9. Fort Ord 10 Shallow Well Chloride and Sodium/Chloride Molar Ratio Graph 
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Figure D-10. Fort Ord 10 Deep Well Chloride and Sodium/Chloride Molar Ratio Graph 
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Figure D-11. Fort Ord 9 Shallow Well Chloride and Sodium/Chloride Molar Ratio Graph 
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Figure D-12. Fort Ord 9 Deep Well Chloride and Sodium/Chloride Molar Ratio Graph 
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Figure D-13. Sand City Corp Yard Production Well Chloride and Sodium/Chloride Molar Ratio Graph 
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ITEM IX.B. 
12/7/2022 


NOTICE TO ALL SEASIDE 


GROUNDWATER PRODUCERS: 


 
 


Case No. M66343 Amended Decision Section III.B.2. 
 
Commencing with the fourth Water Year, and triennially thereafter, the Operating Yield for both 
Subareas will be decreased by ten percent (10%) until Operating Yield is the equivalent of the Natural 
Safe Yield unless: 


a. The Watermaster has secured and is adding an equivalent amount of Non-Native water to the 
Basin on an annual basis; or 


b. The Watermaster has secured reclaimed water in an equivalent amount and has contracted 
with one or more of the Producers to utilize said water in lieu of their Production Allocation, 
with the Producer agreeing to forego their right to claim a Stored Water Credit for such 
forbearance; or 


c. Any combination of a and b above which results in the decrease in Production of Native Water 
required by this Decision; or 


d. The Watermaster has determined that Groundwater levels within the Santa Margarita and 
Paso Robles aquifers are at sufficient levels to ensure a positive offshore gradient to prevent 
seawater intrusion. 


 
The Watermaster has determined that the conditions necessary to avoid the ten percent Operating 
Yield reduction have not been met as follows: 


1.  Watermaster has not secured water for adding an equivalent amount of Non-Native water to 
the Basin on an annual basis.  


2.  The Watermaster has not secured reclaimed water in an equivalent amount. 
3.  The Watermaster has not secured Non-Native water or reclaimed water that results in the 


decrease in Production of Native Water required by the Decision. 
4.  The firm contracted by Watermaster for technical analyses continued to report in 2019 that 


Groundwater levels within the Santa Margarita and Paso Robles aquifers are not at sufficient 
levels to ensure a positive offshore gradient to prevent seawater intrusion, so the requirement 
for this item continues to not be met.  


 
Section III.L.3.j.iii: Watermaster declares that for Water Year 2023 Artificial Replenishment Water is 
not available to offset Operating Yield Over-Production and producers are limited in production to the 
following quantities of water: 


Coastal Subarea Alternative Producers: 
 Seaside (Golf)  ............................   540.00 acre-feet 


 SNG   ...........................................   149.00 acre-feet 
 Cypress (Calabrese) ....................   6.00 acre-feet 


 Mission Memorial (Alderwood)     31.00 acre-feet 
 Sand City  ....................................   9.00 acre-feet 


 







 


 


DRAFT 
 


 


 


Laguna Seca Subarea Alternative Producers: 
 The Club at Pasadera  .................   251.00 acre-feet 


 Bishop  ........................................   320.00 acre-feet 
 York School  ...............................   32.00 acre-feet 


 Laguna Seca County Park  ..........   41.00 acre-feet 


Coastal Subarea Standard Producers: 


 California American Water .........  1,576.48 acre-feet* 
 Seaside (Municipal) ....................    120.28 acre-feet** 


 Granite Rock  ..............................     260.96 acre-feet*** 
 D.B.O. Development 30  ............     467.70 acre-feet**** 


 Cypress (Calabrese) ....................   16.45 acre-feet***** 


Laguna Seca Subarea Standard Producers: 
 California American Water .........   0.0 acre-feet 
 


 
 
 


* Total is the 2023 base allocation of 1,466.03 acre-feet, plus transferred credits of 3.17 & 
2.31 acre-feet plus 104.97 of “not free” carryover. California American Water has a positive 
balance of 2072.58 acre-feet of stored water credit at WY-end 2022 from Basin injections 
exceeding extractions since WY 2010 under the CAW/MPWMD ASR Program, formalized 
through a Storage Agreement in 2012; and under the CAW/M1W Pure Water Monterey 
Program formalized through a storage agreement in 2019. 


** Total is the 2023 base allocation of 120.28 acre-feet. 
*** Total includes 222.49 acre-feet of “free” carryover and 27.12 acre-feet of “not-free” 


carryover credit from previous water years, plus the 2023 base allocation of 11.35 acre-feet. 
**** Total includes 410.44 acre-feet of “free” carryover plus 38.98 acre-feet of “not-free” 


carryover credit from previous water years, minus 2.31 in transferred water rights, plus the 
2023 base allocation of 20.59 acre-feet. 


***** Total includes 15.28 acre-feet of “free” carryover and 1.58 acre-feet of “not-free” carryover 
credit from previous water years, minus 3.17 acre-feet in transferred water rights, plus the 
2023 base allocation of 2.76 acre-feet. 


 
 
 







 


 


NOTICE TO ALL SEASIDE 
GROUNDWATER PRODUCERS 


 
Pursuant to Section III.3.L.3.j.xix of the Amended Decision Filed February 2, 2007 in the Superior 
Court of the State of California, in and for the County of Monterey, Case No. M66343 (the 
“Decision”), the Seaside Basin Watermaster hereby Declares that the Total Usable Storage Space in 
the Seaside Groundwater Basin (“Basin”) is as follows:  
 
Total Usable Storage Space in the Coastal and Northern Inland Subareas is 75,610 acre-feet.  
Total Usable Storage Space in the Laguna Seca Subarea is 28,560 acre-feet.  
Total Usable Storage Space in the entire Seaside Groundwater Basin is 104,170 acre-feet.  
 
Pursuant to Section III.B.3.b of the Decision, Alternative Producers do not receive a storage 
allocation, only Standard Producers receive such an allocation.  Pursuant to Section III.H.2 of the 
Decision, the Seaside Basin Watermaster further Declares that the Total Usable Storage Space in the 
Basin shall be allocated to the Standard Producers, who are identified in the Decision, as follows:  
 


 Current Allocation 
(Using Table 1 of the Decision) 


Producer 
Operating Yield 


Allocation 
Percentage (1) 


Usable Storage 
Allocation 


Percentage (2) 


Useable Storage 
Allocation  
Acre-Feet 


Coastal and Northern Inland Subareas  
California American Water (3) 77.55% 90.44% 68,382  
City of Seaside (Municipal) 6.36% 7.42% 5,610  
Granite Rock Company 0.60% 0.70% 529  
DBO Development No. 27 1.09% 1.27% 960  


Calabrese (Cypress Pacific 
Investors LLC) 0.15% 0.17% 129  


SUBAREAS TOTAL 85.75% 100.00% 75,610 
Laguna Seca Subarea 
California American Water (3) 45.13% 100.00% 28,560 


SUBAREA TOTAL 45.13% 100% 28,560 
BASIN TOTAL   100% 104,170 


 
Footnotes:  


(1)  From Table 1 on page 19 of the Decision.  
(2)  Calculated as each Standard Producer’s percentage of the total Standard Producers’ operating yield allocation 


percentages within each subarea.  
(3)  CAW’s Usable Storage Allocation is subject to the provisions and requirements of Section III.H.3 of the 


Decision.   
 


Pursuant to Section III.H.6 of the Decision, no Producer may store water in the Basin 
without first executing with the Watermaster a Storage and Recovery Agreement.  


 
 Nov 2, 2019 








ITEM XX 


TO: 
FROM: 
DATE: 
SUBJECT: 


SEASIDE GROUNDWATER BASIN WATERMASTER 


Watermaster Board of Directors
Laura Paxton, Administrative Officer 
October 5, 2022 
Consider Approval of Unit Costs for Water Year 2022/23 Over Production Replenishment 
Assessment 


- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
RECOMMENDATION:
Recommend to the Watermaster board at its October 5, 2022 board meeting to adopt a Replenishment Assessment 
Unit Cost of $3,461/AF and $865/AF for Natural Safe Yield and Operating Yield Overproduction, respectively, for 
Water Year 2023.


BACKGROUND: 
Per page 33 of the Decision, “The per acre-foot (AF) amount of the Replenishment Assessments shall be 
determined and declared by Watermaster in October of each Water Year in order to provide Parties with advance 
knowledge of the cost of Over-Production in that Water Year.” Thus, the per acre-foot amount determined by the 
Board on or before October of 2022 will be used to calculate Replenishment Assessments for pumping that occurs 
during Water Year 2023 (October 1, 2022 through September 30, 2023).  


For Water Years 2014, 2015, and 2016 the Board adopted a Replenishment Assessment Unit Cost of $2,702/AF 
for Natural Safe Yield Overproduction.  This unit cost was developed starting with Water Year 2014 by taking the 
average of the Base Unit Cost ($/AF) of the four potential water supply projects that the Board felt were the most 
likely to be implemented.  For Water Year 2017 the Board adopted a revised Replenishment Assessment Unit Cost 
of $2,872.  This revised Unit Cost was calculated using updated unit cost data for the three projects which the 
Board at that time felt were the most likely to be implemented.  The number of projects was reduced from four to 
three, because when the WY 2017 Unit Cost was being calculated, it was determined that two of the previous four 
projects (Regional Desalination and the Pure Water Monterey Groundwater Replenishment Projects) would be part 
of a combined project referred to as the Monterey Peninsula Water Supply Project (MPWSP). The unit cost for 
Water Year 2017 was carried over to the three subsequent Water Years because no updated cost data was available 
for those projects, and no other viable projects could be identified. In 2020, a blended unit cost value was provided 
for the Monterey Peninsula Water Supply Project based on a reduced size desalination plant offset by water to be 
provided by the Pure Water Monterey Project.  Based on the updated Pure Water Monterey Project’s unit cost, the 
blended unit cost for that combined project was updated from $4,591/AF to $4,817/AF, resulting in a Water Year 
2021 Replenishment Assessment Unit Cost of $2,947/AF. In 2022, a blended unit cost value was calculated for the 
MPWSP based on an updated PWM unit cost. The blended unit cost for that combined project was updated from 
$4,817/AF to $4,948/AF.  For purposes of the 2022 Replenishment Assess Unit Cost calculation, $2,808 was used 
as the RUWAP cost/AF. Monterey Peninsula Water Management District had not yet provided updated costs for 
Aquifer Storage and Recovery expansion. 


DISCUSSION: 
The attached Table includes updated cost data for the Pure Water Monterey Project (PWM) and its expansion 
(PWMX) as the expected delivery from both projects is 5,750AFY, up from 3,500AFY. In the attached Table, a 
blended unit cost value is provided for the MPWSP based on the updated PWM/PWMX unit cost. The blended unit 
cost for that combined project was updated from $4,948/AF to $4,872/AF.  For purposes of the 2023 
Replenishment Assess Unit Cost calculation, $3,486 was used as the RUWAP cost/AF. 


The updated Unit Cost would therefore be $3,461/AF, calculated as: ($4,872+$2,025+$3,486)/3.  These are the 
three bold-faced unit costs in the attached Table. The Operating Yield Over Production Replenishment Assessment 
Unit Cost is 25% of that amount, or $865.  


ATTACHMENTS:  Updated Unit Cost Data Table 2023 and 2022 Unit Cost Data Table







BASE UNIT 
COST ($/AF)


BASE UNIT 
COST YEAR


$2,025 2016


($4,872 + $2,025 + $3,486) / 3 =
$3,461 = 2023 Replenishment Assessment Unit Cost for NSY Overproduction


$3,461/4 = $865 Replenishment Assessment Unit Cost for OY Overproduction
FOOTNOTES:


POTENTIAL SOURCE OF 
REPLENISHMENT WATER


POTENTIAL DATE 
REPLENISHMENT 


WATER COULD 
BECOME AVAILABLE


WATER YEAR 2023 (October 1, 2022-September 30, 2023)


ANTICIPATED UNIT COSTS OF WATER THAT COULD POTENTIALLY BE USED FOR REPLENISHMENT 
OF THE SEASIDE BASIN


POTENTIAL VOLUME OF 
WATER THAT COULD 
BE SUPPLIED BY THE 


PROJECT (AFY) (1)


$6,147 2021


Pure Water Monterey & PWMX (6) 2020 5,750 3,486 2021


Seaside Basin ASR Expansion (4) 2021 1,000


Regional Desalination (2) 2024 6,250


Monterey Peninsula Water Supply Project 
(Combined Regional Desalination with 
Groundwater Replenishment Project)


PWM in 2020; Regional 
Desalination in 2024 12,000 $4,872(3) 2022


Regional Urban Water 
Augmentation Project (5)


2021 1,400-1,700 $3,486 2021


(1) For the Regional Desalination Project this is the total amount of water from this source which could potentially come to the Cal Am distribution 
system, based on the desalination plant having a 6.4 MGD capacity equivalent to 7,169 AFY. Only a portion of this amount might be available as 
initially unused capacity that could be used to help replenish the Seaside Basin For the RUWAP this is the total amount of non-potable water from 
this source. Only a portion of this amount might be used for in-lieu replenishment of the Seaside Basin. For the ASR Expansion Project this is the 
additional amount of water that could potentially be provided by this project (see footnote 4). For the PWM & PWMX this is the quantity of water 
that is being planned at this time by CAW for inclusion in its Monterey Peninsula Water Supply Project. Note that if the desalination plant is not 
built, PWM and PWMX will have to bear conveyance, pumping, and delivery.
(2) Base unit cost data based on PUC filing documents and provided by Dave Stoldt of MPWMD. This unit cost was confirmed in August 2021 by 
Ian Crooks of Cal Am as being the latest unit cost available for this project. Note that if the desalination plant is not built, PWM and PWMX will 
have to bear conveyance, pumping, and delivery.


(3) Flow-weighted average unit cost of the combined desalination and groundwater replenishment projects, calculated as:
(6,250x$6,147 + 5,750x$3,486)/12,000 = $4,872
(4) Base unit cost data provided by MPWMD in 2016. No updated unit cost was provided for this project. The 1,000 AFY of potential water that 
this project could supply would be in addition to the 1,300 AFY included as part of the Monterey Peninsula Water Supply Project, and would be an 
annual average taking into account river flow and hydrologic conditions that change from year to year.
(5) Project data updated in 2022. Patrick Breen of MCWD noted that to determine total cost per acre-foot, use the $3,486-acre foot cost from Pure 
Water Monterey (which would be RUWAP cost as well) and add MCWD O&M and Financing costs to be determined.


(6) Base unit cost effective September 19, 2022 based on information provided by Ian Crook of Cal Am. Note that if the desalination plant is not 
built, PWM and PWMX will have to bear conveyance, pumping, and delivery.
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Type Oct Nov Dec Oct-Dec Jan Feb Mar Jan-Mar Apr May Jun Apr-Jun Jul Aug Sep Jul-Sep Reported Total Yield Allocation
from WY 


2021
for WY 


2022


Coastal Subareas
CAW - Coastal Subareas SPA 373.37 267.89 196.91 838.17 336.11 456.67 483.60 1,276.38 474.44 527.94 526.22 1,528.60 546.50 530.29 474.04 1,550.83 1,510.69 1,466.02 165.15 1,631.18


Luzern 26.16 0.33 0.00 26.49 0.00 50.18 53.88 104.06 51.27 52.25 50.06 153.58 50.74 50.40 38.00 139.14 423.26
Ord Grove 109.59 48.86 38.68 197.13 72.51 95.23 106.91 274.65 102.12 104.55 96.53 303.20 106.05 111.60 103.48 321.13 1,096.11


Paralta 75.83 92.49 107.42 275.73 113.66 111.53 96.00 321.19 103.07 132.66 131.90 367.64 139.62 122.06 113.40 375.08 1,339.65
Playa 0.00 0.00 0.00 0.00 0.00 0.00 0.14 0.14 0.00 13.98 32.33 46.32 33.33 33.07 31.74 98.14 144.60


Plumas 18.98 0.00 0.00 18.98 0.00 14.47 29.35 43.82 28.04 28.88 27.46 84.39 28.43 27.78 27.42 83.62 230.81
Santa Margarita 142.81 126.22 50.81 319.84 149.94 185.27 197.33 532.53 189.93 195.61 187.93 573.47 188.34 185.37 160.01 533.71 1,959.56


ASR Recovery 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PWM Recovery (343.61) (233.66) (162.10) (739.37) (301.21) (418.82) (400.00) (1,120.03) (400.00) (350.00) (249.07) (999.07) (273.96) (287.16) (263.70) (824.82) (3,683.29)


City of Seaside (Municipal) SPA 14.61 13.21 12.59 40.41 11.66 13.07 15.87 40.61 14.19 16.66 14.78 45.63 0.15 13.98 14.34 28.47 155.12 120.28 0.00 120.28
Granite Rock Company SPA  - -  - -  - - 0.00  - -  - -  - - 0.00  - -  - -  - - 0.00  - -  - -  - - 0.00 0.00 11.35 236.07 247.42
DBO Development No. 30 SPA  - -  - -  - - 0.00  - -  - -  - - 0.00  - -  - -  - - 0.00  - -  - -  - - 0.00 0.00 20.59 424.88 445.47
Calabrese (Cypress Pacific Inv.) SPA  - -  - -  - - 0.00  - -  - -  - - 0.00  - -  - -  - - 0.00  - -  - -  - - 0.00 0.00 2.76 13.57 16.33
City of Seaside (Golf Courses) APA 27.41 7.17 5.14 39.72 5.45 30.92 43.83 80.20 44.89 74.47 88.67 208.04 57.13 80.54 45.56 183.23 511.19 540.00 540.00
Sand City APA 0.12 0.03 0.11 0.26 0.09 0.10 0.20 0.39 0.14 0.19 0.17 0.50 0.15 0.19 0.16 0.50 1.65 9.00 9.00
SNG (Security National Guaranty) APA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 149.00 149.00
Calabrese (Cypress Pacific Inv.) APA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.00 6.00
Mission Memorial (Alderwoods) APA 4.45 3.94 1.78 10.16 1.58 1.43 3.52 6.53 3.16 2.98 2.47 8.61 2.56 3.27 2.82 8.65 33.95 31.00 31.00


Coastal Subareas Totals 189.35 284.08 792.31 946.86 2,212.60 2,356.00 839.68 3,195.67


Laguna Seca Subarea
CAW - Laguna Seca Subarea SPA 10.58 9.56 9.11 29.24 8.85 9.67 9.94 28.46 10.82 12.90 15.38 39.10 13.47 14.08 13.65 41.21 138.02 0.00 0.00


Ryan Ranch Unit 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hidden Hills Unit 10.58 9.56 9.11 29.24 8.85 9.67 9.94 28.46 10.82 12.90 15.38 39.10 13.47 14.08 13.65 41.21 138.02


Bishop Unit 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bishop Unit 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


The Club at Pasadera APA 32.00 7.00 8.00 47.00 0.00 26.00 12.00 38.00 27.00 41.00 36.00 104.00 28.00 24.00 10.00 62.00 251.00 251.00 251.00
Laguna Seca Golf Resort (Bishop) APA 17.51 5.83 0.00 23.34 0.00 7.07 9.69 16.76 14.87 32.55 36.24 83.66 37.66 41.08 22.80 101.54 225.31 320.00 320.00
York School APA 1.13 0.29 0.04 1.46 0.18 0.62 1.52 2.32 2.14 2.88 1.81 6.83 2.15 3.42 2.50 8.07 18.68 32.00 32.00
Laguna Seca County Park APA 1.55 1.73 1.41 4.68 1.04 1.28 1.02 3.34 2.40 1.87 1.99 6.26 3.61 4.23 3.11 10.94 25.22 41.00 41.00


Laguna Seca Subarea Totals 105.72 88.89 239.85 223.77 658.23 644.00 0.00 644.00


Total Production by WM Producers 295.08 372.96 1,032.16 1,170.63 2,870.83 3,000.00 839.68 3,839.67
Annual Production from APA Producers 1,067.00 1,379.00
Annual Production from SPA Producers 1,803.83 2,460.67


CAW / MPWMD ASR (Carmel River Basin source water) Previous Balance Total


Injection 0.00 0.00 61.69 61.69 8.86 0.00 0.00 8.86 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 70.55
(Recovery) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


Net ASR 0.00 0.00 61.69 61.69 8.86 0.00 0.00 8.86 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 70.55 801.55 872.10


Pure Water Monterey (PWM) Injection and Cal-Am Recovery 
Injection Operating Reserve 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1,200.48 1200.48
Injection Drought Reserve 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00
Delivery to Basin 298.20 289.97 312.27 900.44 320.51 282.22 341.92 944.65 362.09 295.58 264.55 922.22 273.96 287.16 318.90 880.02 3647.33 0.0 3647.33
CAW (343.61) (233.66) (162.10) (739.37) (301.21) (418.82) (400.00) (1120.03) (400.00) (350.00) (249.07) (999.07) (273.96) (287.16) (263.70) (824.82) (3683.29) 0.0 (3683.29)


SEASIDE GROUNDWATER BASIN WATERMASTER
Reported Quarterly and Annual Water Production From the Seaside Groundwater Basin


For All Producers Included in the Seaside Basin Adjudication -- Water Year 2022
(All Values in Acre-Feet [AF])


Notes:
1. The Water Year (WY) begins October 1 and ends September 30 of the following calendar year.  For example, WY 2022 begins on October 1, 2021, and ends on September 30, 2022.


2.  "Type" refers to water right as described in Seaside Basin Adjudication decision as amended, signed February 9, 2007 (Monterey County Superior Court Case No. M66343).


3.  Values shown in the table are based on reports to the Watermaster received by October 15, 2022.


4. All values are rounded to the nearest hundredth of an acre-foot.  Where required, reported data were converted to acre-feet utilizing the relationships:  325,851 gallons = 43,560 cubic feet = 1 acre-foot.


5.  "Base Operating Yield Allocation" values are based on Seaside Basin Adjudication decision.  These values are consistent with the Watermaster Producer Allocations Water Year 2022 (see  Item VIII.B. in 1/5/2022 Board packet).


6.  Any minor discrepancies in totals are attributable to rounding.


7. APA = Alternative Producer Allocation; SPA = Standard Producer Allocation; CAW = California American Water.


8.  It should be noted that CAW/MPWMD ASR "Injection" and "Recovery" amounts are not expected to "balance" within each Water Year.  This is due to the injection recovery "rules" that are part of SWRCB water rights permits 
and/or separate agreements with state and federal resources agencies that are associated with the water rights permits.
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AGREEMENT FOR STORAGE AND 
RECOVERY OF 
NON-NATIVE 


WATER FROM THE 
SEASIDE GROUNDWATER BASIN 


 
THIS AGREEMENT is made and entered into on February 1, 2019, by and between 


the SEASIDE BASIN WATERMASTER (the "WATERMASTER"), California-American 
Water Company (the "PRODUCER"), and the Monterey Peninsula Water Management 
District (the “DISTRICT”) as follows: 


 
Recitals 


 


1. The WATERMASTER was created by the Amended Decision of the Monterey County 
Superior Court, filed February 9, 2007, Case No. M66343 (the “Decision”). This 
Decision was made for the purposes of managing and protecting the Seaside 
Groundwater Basin (“Basin”) for the benefit of the businesses, individuals, and public 
agencies that overlie or extract groundwater from the Basin. PRODUCER and 
DISTRICT are parties to the Decision. 


 
2. In February of 2010, the WATERMASTER, in accordance with Section III.3.L.3.j.xix and 


III.H.2 of the Decision, allocated 28,784 acre-feet of Storage in the Coastal and Northern 
Inland Subareas to the PRODUCER. In accordance with Section III.H.3 of the Decision, 
PRODUCER may use its Storage Allocation for the benefit of its customers and for other 
purposes as PRODUCER deems appropriate.  
 


3. Section III.H.1 of the Decision states that the Parties shall be permitted to utilize available 
Storage space for “bona fide Groundwater Storage Projects.” Further, Section III.Q of the 
Decision states that: (a) DISTRICT can store water for the benefit of DISTRICT in the 
Basin; and (b) the Decision preserves DISTRICT’s statutory right to store water in 
subterranean reservoirs. 


 
4. The PRODUCER and WATERMASTER have an existing Agreement for Storage and 


Recovery of Non-Native Water from the Seaside Groundwater Basin dated October 21, 
2011, which authorizes PRODUCER to store 2,426 acre-fee per year of Non-Native water 
in, and to subsequently recover that stored water from, the Basin. 


 
5. In accordance with the Water Purchase Agreement for Pure Water Monterey Project 


made by and between PRODUCER, DISTRICT, and MONTEREY ONE WATER 
(“M1W”) (formerly the Monterey Regional Water Pollution Control Agency) dated 
September 19, 2016 (the “WPA”), incorporated herein by this reference, the 
DISTRICT will deliver for the benefit of PRODUCER advanced treated recycled 
water from the Pure Water Monterey project (the “AWT Water”) to the Basin for 
injection, storage, and recovery from the Basin.  
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6. PRODUCER and DISTRICT have applied to the WATERMASTER for permission to, 
using PRODUCER’s Storage Allocation, Store the AWT Water in, and subsequently 
recover that Stored Water from, the Basin.  


 
7. Under the authorities granted to the WATERMASTER by the Decision, on October 3, 


2018 the WATERMASTER approved the application of the PRODUCER and the 
DISTRICT and hereby grants permission to the PRODUCER and the DISTRICT to store 
Non-Native water/AWT Water in, and to recover that stored water from, the Basin, as 
described in and subject to the Terms and Conditions contained in this Agreement. 


 
Terms and Conditions 


 


NOW, THEREFORE, in consideration of the foregoing and the mutual promises contained 
herein, the parties hereto agree to the following terms and conditions: 


 
1. Definitions. Unless otherwise specifically defined herein, the defined terms shall be given the 


same definition and meaning set forth in the Decision, as listed in Attachment A. 
 
2. Storage Quantity.  The PRODUCER is authorized to store, by means of direct injection 


by DISTRICT or M1W, 6,000 acre-feet per year of the AWT Water in the Basin, which 
includes AWT Water used to backflush an injection well that percolates into the ground. 
The DISTRICT is authorized, using the PRODUCER’s Storage Allocation, to store by 
means of direct injection up to 4,000 acre-feet of the AWT Water for the PRODUCER’s 
future use (the “Reserve Water”).   In the event the WATERMASTER revises the Total 
Usable Storage Space of the Basin in accordance with Section III.H.4 of the Decision, or 
if one or more Alternative Producers converts entirely or in part from an Alternative 
Production Allocation to a Standard Production Allocation in accordance with Section 
III.B.3.e of the Decision, the PRODUCER’s Storage Allocation may change, and this 
may affect the storage quantity authorized by this Agreement; however, any reduction in 
storage quantity will not result in a corresponding reduction in the amount of AWT 
Water actually stored at the time of the change. In such instance this Agreement will be 
modified to reflect these changes. Further, the parties may agree by written amendment to 
this Agreement to revise the storage quantities authorized herein. 


 
3. Storage Location(s).  The storage of water authorized under paragraph 2 above will be 


performed at the following location(s): see Attachment B.  
 
4. Recovery Location(s). PRODUCER is authorized to recover the AWT Water stored at 


the location(s) described under paragraph 3 above, which recovery must be performed 
within the same Subarea of the Basin as the location(s) within which it was stored. 
PRODUCER will recover the AWT Water at the following location(s), or at such other 
locations as may be approved by WATERMASTER upon written request by 
PRODUCER or DISTRICT:  


 
A. Ord Grove Well #2, 1987 Park Ct., Seaside (Santa Margarita) 
B. Paralta Well, 2104 Paralta Ave., Seaside (Santa Margarita) 
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C. Luzern Well #2, 1984 Luzern St., Seaside (Paso Robles) 
D. Playa Well #3, 1237 Playa Ave., Seaside (Paso Robles) 
E. Plumas Well #4, 1453 Plumas Lane, Seaside (Paso Robles) 
F. Santa Margarita ASR-1, 1910 General Jim Moore Blvd, Seaside (Santa 


Margarita) 
G. Santa Margarita ASR-2, 1910 General Jim Moore Blvd, Seaside (Santa 


Margarita) 
H. Seaside Middle School ASR-3, 2111 General Jim Moore Blvd, Seaside (Santa 


Margarita) 
I. Seaside Middle School ASR-4, 2111 General Jim Moore Blvd, Seaside (Santa 


Margarita) 
J. Fitch Park ASR-5, General Jim Moore Blvd, Seaside (Santa Margarita) 
K. Fitch Park ASR-6, General Jim Moore Blvd, Seaside (Santa Margarita) 


 
5. Recovery Quantity. The PRODUCER is initially authorized to recover (Extract) the full 


amount of the AWT Water actually Stored in accordance with this Agreement. However, 
due to the hydrogeologic characteristics of the Seaside Basin, naturally occurring losses 
of Stored Water may result in the WATERMASTER reducing the percentage of Stored 
Water that may be Extracted. Should the WATERMASTER determine that this needs to 
be done, this Agreement will be modified to reflect the reduced quantity of water that the 
PRODUCER may recover, and the technical basis for this determination will be provided 
to all PRODUCERs. 


 
6. Water Quality. The DISTRICT hereby certifies that prior to the AWT Water being 


introduced into the Basin for Storage in accordance with this Agreement, all such water 
will meet all of the requirements imposed on the DISTRICT or M1W by permits and/or 
approvals issued to the DISTRICT or M1W by the California Regional Water Quality 
Control Board and any other water quality standards imposed by any other government 
entity, including without limitation the California Department of Public Health and the 
Monterey County Department of Environmental Health. 


 
DISTRICT shall ensure that the water quality characteristics of the AWT Water that will 
be stored under this Agreement meet the “Water Treatment Guarantee” as defined in the 
WPA, which definition is incorporated herein by this reference, which characteristics are 
considered by all parties to this Agreement to not pose a threat of harm to the Basin. 
 
DISTRICT agrees that prior to injecting any AWT Water into the Basin for Storage, it 
must provide to the WATERMASTER the geochemical interaction modeling assessment 
(including any recommended mitigation measures) (“Modeling Assessment”) 
contemplated by the February 10, 2018 Memorandum of Agreement Between the Seaside 


Basin Watermaster, the Monterey Peninsula Water Management District, California 


American Water Company, and Monterey One Water to Share in the Costs of Performing 


Geochemical Modeling of the Seaside Basin Groundwater Basin (see Attachment C). If 
the Modeling Assessment recommends implementation of mitigation measures to avoid a 
Material Injury (as defined in the Decision) resulting from the injection of AWT Water 
into the Basin, DISTRICT must, prior to the initial injection of AWT Water, demonstrate 
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to the reasonable satisfaction of WATERMASTER that sufficient measures will be 
implemented to avoid Material Injury. 
 
The Parties expect that desalinated water will not be present/injected into the Basin prior 
to the initial injection of AWT Water, therefore, in that case, any mitigation measures to 
be implemented prior to the initial injection of AWT Water shall not include any 
measures recommended as a result of the presence/injection of desalinated water. Any 
mitigation measures to be required as a result of the injection of desalinated water into the 
Basin will be addressed at the time a Storage and Recovery Agreement for desalinated 
water is presented to the WATERMASTER for consideration. 
 


7. Carryover and Stored Water Credits. In accordance with Section III.F of the Decision, if 
during a particular Water Year the PRODUCER does not Extract from the Basin a total 
quantity equal to the PRODUCER's Standard Production Allocation for the particular 
Water Year, the PRODUCER may establish Carryover Credits, up to the total amount of 
the PRODUCER's Storage Allocation. 
 
However, in accordance with the Decision in no circumstance may the sum of the 
PRODUCER's Stored Water Credits and Carryover Credits exceed the PRODUCER's 
available Storage Allocation. Further, in accordance with Section III.H.5 of the Decision, 
unused (not Extracted) Stored Water Credits may be carried over from year to year, but 
due to the hydrogeologic characteristics of the Seaside Basin, naturally occurring losses of 
Stored Water may require Watermaster to discount the percentage of Stored Water that 
may be Extracted. 


 
8. Measurement and Reporting of Extractions and Storage. In accordance with 


Section III.J of the Decision, the DISTRICT shall ensure that adequate measuring 
devices are installed, maintained, and used on all AWT Water injection facilities, 
and the PRODUCER shall ensure that adequate measuring devices are installed, 
maintained, and used on all of PRODUCER’s Extraction facilities, as required by 
the WATERMASTER's Rules and Regulations and this Agreement. 


 
Beginning on the initial delivery of AWT Water to the Basin for Storage in accordance 
with this Agreement, the DISTRICT shall provide to the WATERMASTER a monthly 
injection report containing the following data for the preceding month: 


x The quantity of AWT Water that was injected by the DISTRICT for delivery to 
PRODUCER (defined as “Company Water” in the WPA, which definition is 
incorporated herein by this reference) 


x The quantity of AWT Water that was injected by the DISTRICT as Reserve Water 
x The location(s) where the water was injected 


 
Beginning on the initial delivery of Company Water by the DISTRICT to the PRODUCER 
in accordance with the WPA, the PRODUCER shall provide to the WATERMASTER, as 
part of each monthly Production Report, data for the reporting period stating: 


x The quantity of Company Water that was recovered (Extracted) 
x The location(s) where the Company Water was recovered (Extracted) 
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9. Indemnification. The PRODUCER shall assume the defense of, indemnify and hold 


harmless, the WATERMASTER, its officers, agents and employees from all claims, liability, 
loss, damage or injury of any kind, nature or description arising directly or indirectly from 
actions or omissions by the PRODUCER or any of its officers, agents, employees, or 
independent contractors relating to this Agreement, excepting claims, liability, loss, damage 
or injury which arise from the willful or negligent acts, omissions, or activities of an officer, 
agent or employee of the WATERMASTER. 


 
The DISTRICT shall assume the defense of, indemnify and hold harmless, the 
WATERMASTER, its officers, agents and employees from all claims, liability, loss, damage 
or injury of any kind, nature or description arising directly or indirectly from actions or 
omissions by the DISTRICT or any of its officers, agents, employees, or independent 
contractors relating to this Agreement, excepting claims, liability, loss, damage or injury 
which arise from the willful or negligent acts, omissions, or activities of an officer, agent or 
employee of the WATERMASTER. 


 
10. Successors and Assigns. This Agreement, and all the terms and conditions hereof, shall 


apply to and bind the successors and assigns of the respective parties hereto; provided that 
the PRODUCER and the DISTRICT shall not assign this Agreement without prior written 
consent of the WATERMASTER. 


 
11. Further Cooperation. Each of the parties agree to reasonably cooperate with each other, and 


to execute and deliver to the other all such documents and instruments, and to take such 
further actions, as may reasonably be required to give effect to the terms and conditions of 
this Agreement. 


 
12. Interpretation. It is agreed and understood by the parties hereto that this Agreement has been 


arrived at through negotiation and that no party is to be deemed the party which prepared 
this Agreement within the meaning of Civil Code §1654.  The provisions of this Agreement 
shall be interpreted in a reasonable manner to effect the purpose of the parties and this 
Agreement. 


 
13. Disputes. If any dispute under this Agreement arises the parties shall first meet and confer in 


a good faith attempt to resolve the matter between themselves. Each party shall make all 
reasonable efforts to provide to the other parties all the information that the party has in its 
possession that is relevant to the dispute, so that all parties will have ample information with 
which to reach a decision.  If the dispute is not resolved by meeting and conferring, the 
matter shall be submitted to the Court for resolution pursuant to the Court’s reserved 
jurisdiction as set forth in the Decision. 


 
14. Modification. This Agreement may be amended, altered or modified only by a writing, 


specifying such amendment, alteration or modification, executed by authorized 
representatives of each of the parties hereto. 


 
15. Attorney's Fees and Costs. In the event it should become necessary for any party to enforce 
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any of the terms and conditions of this Agreement by means of court action or 
administrative enforcement, the prevailing party/parties, in addition to any other remedy at 
law or in equity available to such party, shall be awarded from the non-prevailing 
party/parties all reasonable costs and reasonable attorney's fees in connection therewith, 
including the fees and costs of experts reasonably consulted by the attorneys for the 
prevailing party/parties. 


 
16. Counterparts. This Agreement may be executed in two or more counterparts, each of which 


shall be deemed an original, but all of which shall be deemed to constitute one and the same 
instrument. 


 
17. Written Notice. Written notice shall be deemed to have been duly served if delivered in 


person or by mail to the individuals and at the addresses listed below: 
 


A. WATERMASTER:  Administrative Officer 
Seaside Basin Watermaster  
P.O. Box 51502 
Pacific Grove, CA 93950 


 
B. PRODUCER: Director of Operations 


 California American Water 
 511 Forest Lodge Road, Suite 100 
 Pacific Grove, CA 93950  
 


C. DISTRICT: General Manager 
 Monterey Peninsula Water Management District  


  5 Harris Court, Building G 
Monterey, CA 93940 


 
18. Conflicts with the Decision. The Parties believe this Agreement to be consistent with the 


terms of the Decision and agree that the PRODUCER’s and DISTRICT’s rights under this 
Agreement are subject to the Decision and in the event of any conflict between the 
provisions of this Agreement and the Decision, the Decision shall control. 


 
19. Entire Agreement. This Agreement constitutes the entire and complete agreement 


between the parties regarding the subject matter hereof, and supersedes all prior or 
contemporaneous negotiations, understandings or agreements of the parties, whether 
written or oral, with respect to such subject matter. 
 


20. Term. This Agreement shall be effective on the date it has been executed by all 
Parties and shall be coterminous with the WPA. 


 
 


IN WITNESS WHEREOF, the Parties hereto have executed this Agreement 
consisting of seven (7) pages and three (3) attachments in triplicate on the date hereinabove 
written. 
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ATTACHMENT A 
 


DEFINITIONS 
(Excerpted from the Decision) 


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


 
"Carryover" means that portion of a Party's Production Allocation that is not Extracted from 
the Basin during a particular Water Year. Each acre-foot of Carryover establishes an acre-foot 
of Carryover Credit. 


 
"Carryover Credit(s)" means the quantity of Water established through Carryover, that a Party 
is entitled to Produce from the Basin pursuant to Section III.F. 


 
"Extraction," "Extractions," "Extracting," "Extracted," and other variations of the same noun 
or verb, mean pumping, taking, diverting or withdrawing Groundwater by any manner or 
means whatsoever from the Seaside Basin. 


 
"Groundwater" means all Water beneath the ground surface in the Seaside Basin, including 
Water from Natural Replenishment, Artificial Replenishment, Carryover, and Stored Water. 


 
"Natural Replenishment" means all processes by which Water may become a part of the 
Groundwater supply of the Seaside Basin without the benefit of the Physical Solution and the 
coordinated management it provides. Groundwater that occurs in the Seaside Basin as a result 
of the Physical Solution, which is not Natural Replenishment, includes, but is not limited to 
Storage, Carryover, and Artificial Replenishment. 


 
"Non-Native Water" means all Water that would not otherwise add to the Groundwater supply 
through natural means or from return flows from surface applications other than intentional 
Spreading. 


 
"Physical Solution" means the efficient and equitable management of Groundwater resources 
within the Seaside Basin, as prescribed by this Decision, to maximize the reasonable and 
beneficial use of Water resources in a manner that is consistent with Article X, Section 2 of the 
California Constitution, the public interest, and the basin rights of the Parties, while working to 
bring the Production of Native Water to Natural Safe Yield. 


 
“Producer” means a Party possessing a Base Water Right. 
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"Standard Production Allocation" is the amount of Groundwater that a Producer participating in 
this allocation method may Produce from a Subarea of the Seaside Basin as provided in Section 
III.B.2, which is determined by multiplying the Base Water Right by the Operating Yield. 


 
"Storage" means the existence of Stored Water in the Seaside Basin. 
 
"Storage Allocation" means that quantity of Stored Water in acre feet that a Party is allowed to 
Store in the Coastal Subarea or the Laguna Seca Subarea at any particular time. 


 
"Storage Allocation Percentage" means the percentage of Total Usable Storage Space allocated 
to each Producer proceeding under the Standard Production Allocation. Producers proceeding 
under the Alternative Production Allocation are not allocated Storage rights and, consequently, 
their share of the Total Usable Storage Space is apportioned to the Producers proceeding under 
the Standard Production Allocation. Pursuant to the terms of Section III.B.3, Parties proceeding 
under the Alternative Production Allocation enjoy a one-time right to change to the Standard 
Production Allocation. Due to the recalculation of the Storage Allocation Percentage necessitated 
when a Party changes to the Standard Production Allocation, the WATERMASTER will 
maintain the up-to-date Seaside Basin Storage Allocation Percentages. 


 
"Storage and Recovery Agreement" means an agreement between WATERMASTER and a Party 
for Storage pursuant to Section III.L.3.j.xx. 


 
"Store" and other variations of the same verb refer to the activities establishing Stored Water in 
the Seaside Basin. 


 
"Stored Water" means (1) Non-Native Water introduced into the Seaside Basin by a Party or any 
predecessors-in-interest by Spreading or Directly Injecting that Water into the Seaside Basin for 
Storage and subsequent Extraction by and for the benefit of that Party or their successors-in-
interest; (2) Groundwater within the Seaside Basin that is accounted for as a Producer's 
Carryover; or (3) Non-Native water introduced into the Basin through purchases by the 
WATERMASTER, and used to reduce and ultimately reverse Over-Production. 


 
"Stored Water Credit" means the quantity of Stored Water augmenting the Basin's Retrievable 
Groundwater Supply, which is attributable to a Party's Storage and further governed by this 
Decision and a Storage and Recovery Agreement. 


 
"Total Useable Storage Space" means the maximum amount of space available in the Seaside 
Basin that can prudently be used for Storage as shall be determined and modified by 
WATERMASTER pursuant to Section III.L.3.j.xix, less Storage space which may be reserved 
by the WATERMASTER for its use in recharging the Basin.







 


 


ATTACHMENT B 
 
 


Delivery Point 
AWT Water will be injected by DISTRICT or M1W into the Seaside Groundwater Basin 
using new injection wells. The proposed new Injection Well Facilities will be located east 
of General Jim Moore Boulevard, south of Eucalyptus Road in the City of Seaside, 
including up to eight injection wells (four deep injection wells, four vadose zone wells, in 
pairs identified as #5, #6, #7, and #8 in the figure below), six monitoring wells, and back-
flush facilities. 


 







 


 


 
ATTACHMENT C 


 
MODELING AGREEMENT 
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AGREEMENT FOR STORAGE AND RECOVERY OF 


NON-NATIVE WATER FROM THE 
SEASIDE GROUNDWATER BASIN 


 
THIS AGREEMENT is made and entered into on February 5, 2020, by and between the 


SEASIDE BASIN WATERMASTER (the "WATERMASTER") and the City of Seaside (the 
“CITY”) as follows: 


 
 


Recitals 
 
1. The WATERMASTER was created by the decision, as amended, entered in the case, 


California American Water Company v. City of Seaside, et al. Monterey County Superior Court, 
filed February 9, 2007, Case No. M66343 (the “Decision”). This Decision was made for the 
purposes of managing and protecting the Seaside Groundwater Basin (“Basin”) for the benefit of 
the businesses, individuals, and public agencies that overlie or extract groundwater from the Basin. 
The CITY is a party to the Decision. 


 
2. In February of 2010, the WATERMASTER, in accordance with Section III.L.3.j.xix 


and III.H.2 of the Decision, allocated 2,361 acre-feet of Storage in the Coastal and Northern Inland 
Subareas to the CITY. In accordance with Section III.H.3 of the Decision, the CITY may use its 
Storage Allocation for the benefit of its customers and for other purposes as the CITY deems 
appropriate. 


 
3. Section III.H.1 of the Decision states that the Parties shall be permitted to utilize 


available Storage space for “bona fide Groundwater Storage Projects”. Section III.H.6. provides that 
the City has the right to store water by “Direct Injection, Spreading, or other artificial means so long 
as such Storage does not cause Material Injury to any other Party.” 


 
4. On June 5, 2019, the CITY applied to the WATERMASTER for permission to store 


water in the Basin and to recover the stored water the Basin, through an in-lieu storage program. 
  
5. On October 25, 2019, the Court determined that as presented the CITY’S application 


for in lieu water storage was consistent with the terms of the Decision and California law and 
policy. 


 
6. Under the authorities granted to the WATERMASTER by the Decision, on 


December 5, 2019 the WATERMASTER approved the application of the CITY and hereby grants 
permission to the CITY to store Non-Native water in, and to recover that stored water from, the 
Basin, as described in and subject to the Terms and Conditions contained in this Agreement. 


 
Terms and Conditions 


 
NOW, THEREFORE, in consideration of the foregoing and the mutual promises contained 


herein, the parties hereto agree to the following terms and conditions: 
 
1. Definitions. Unless otherwise specifically defined herein, the defined terms shall be 


given the same definition and meaning set forth in the Decision, as listed in 
Attachment A. 







 
2. Storage Quantity. The CITY is authorized to store up to 2,361acre-feet per year of 


the water in the Basin. In the event the WATERMASTER revises the Total Usable 
Storage Space of the Basin in accordance with Section III.H.4 of the Decision, or if 
one or more Alternative Producers converts entirely or in part from an Alternative 
Production Allocation to a Standard Production Allocation in accordance with 
Section III.B.3.e of the Decision, the CITY's Storage Allocation may change, and 
this may affect the storage quantity authorized by this Agreement; however, any 
reduction in storage quantity will not result in a corresponding reduction in the 
amount of water actually stored at the time of the change. In such instance this 
Agreement will be modified to reflect these changes. Further, the parties may agree 
by written amendment to this Agreement to revise the storage quantities authorized 
herein. 
 


3. Storage Location. The CITY's storage of water in the Basin will result from 
substituting recycled water obtained from the Pure Water Monterey project 
("Recycled Water") for irrigation of the City's Bayonet and Blackhorse Golf Courses 
in lieu of the current use of approximately 450 acre-feet per year of groundwater 
from the Seaside Basin. The result of the substitution of the Recycled Water for 
groundwater production to irrigate the golf courses will cause the replenishment and 
storage of water in the Basin. The location where the Recycled Water will be 
delivered to the golf courses is shown in Attachment B. 


 
4. Recovery Location. The CITY will recover the stored water at CITY Well No. 4, 


located on Juarez Street in the CITY of Seaside, Assessor’s Parcel Number 012-115- 
017-000, as shown in Attachment C or at any replacement well drilled for City Well 
No. 4 so long as the recovery of stored water from the replacement well does not 
cause any Material Injury to the Basin. CITY Well No. 4 withdraws water from the 
Santa Margarita aquifer and is perforated at 390 to 420 feet below ground surface 
(bgs), 430 to 470 feet bgs and at 490 to 550 feet bgs.  


 
5. Recovery Quantity. The CITY is initially authorized to recover (Extract) the full 


amount of the water that is actually Stored in accordance with this Agreement. 
However, due to the hydrogeologic characteristics of the Seaside Basin, naturally 
occurring losses of Stored Water may result in the WATERMASTER reducing the 
percentage of Stored Water that may be Extracted. Should the WATERMASTER 
determine that this needs to be done, this Agreement will be modified to reflect the 
reduced quantity of water that the CITY may recover, and the technical basis for this 
determination will be provided to all PRODUCERs. 


 
6. Water Quality. Because the storage pursuant to this Agreement would occur through 


in-lieu storage procedures rather than injection or spreading, water quality should not 
be of concern. However, the substitution water is Recycled Water from the Pure 
Water Monterey Project, which is the same water that MPWMD will inject into the 
Seaside Basin pursuant to the California-American Water Company storage program 
previously approved by Watermaster. The water quality constituents in the Recycled 
Water will not exceed the water quality limits contained in the Waste Discharge 
Requirements and Water Recycling Requirements issued for the Pure Water 
Monterey Project issued by the Central Coast RWQCB in Order No. R3-2017-0003. 


 







7. Carryover and Stored Water Credits. In accordance with Section III.F of the 
Decision, if during a particular Water Year the CITY does not Extract from the Basin 
a total quantity equal to the CITY’s Standard Production Allocation plus any stored 
water for the particular Water Year, the CITY may establish Carryover Credits, up to 
the total amount of the CITY’s Storage Allocation. 


 
However, in accordance with the Decision in no circumstance may the sum of the 
CITY's Stored Water Credits and Carryover Credits exceed the CITY's available 
Storage Allocation. Further, in accordance with Section III.H.5 of the Decision, 
unused (not Extracted) Stored Water Credits may be carried over from year to year, 
but due to the hydrogeologic characteristics of the Seaside Basin, naturally occurring 
losses of Stored Water may require Watermaster to discount the percentage of Stored 
Water for all SPA Producers that may be Extracted. 


 
8. Measurement and Reporting of Extractions and Storage. In accordance with Section 


III.J of the Decision, the CITY shall ensure that adequate measuring devices are 
installed, maintained, and used on all facilities that deliver Recycled Water to the 
CITY’s golf courses, and the CITY shall ensure that adequate measuring devices are 
installed, maintained, and used on all of the CITY’s Extraction facilities, as required 
by the WATERMASTER's Rules and Regulations and this Agreement. 


 
Beginning on the initial delivery of Recycled Water to the CITY in accordance with 
this Agreement, the CITY shall provide to the WATERMASTER a monthly 
Recycled Water report which contains the following information:   


 
• The quantity of Recycled Water that was delivered to and used by the 


CITY to irrigate the CITY’s golf courses. This quantity will represent 
the amount of water Stored by the CITY for subsequent extraction 
under this Agreement. 


• The quantity of Stored Water that was recovered (Extracted) 
• The location(s) where the Stored Water was recovered (Extracted) 


 
9. Indemnification. The CITY shall assume the defense of, indemnify and hold 


harmless, the WATERMASTER, its officers, agents and employees from all claims, 
liability, loss, damage or injury of any kind, nature or description arising directly or 
indirectly from actions or omissions by the CITY or any of its officers, agents, 
employees, or independent contractors relating to this Agreement, excepting claims, 
liability, loss, damage or injury which arise from the willful or negligent acts, 
omissions, or activities of an officer, agent or employee of the WATERMASTER. 
 


10. Successors and Assigns. This Agreement, and all the terms and conditions hereof, 
shall apply to and bind the successors and assigns of the respective parties hereto; 
provided that the CITY shall not assign this Agreement without prior written consent 
of the WATERMASTER. 


 
11. Further Cooperation. Each of the parties agree to reasonably cooperate with each 


other, and to execute and deliver to the other all such documents and instruments, 
and to take such further actions, as may reasonably be required to give effect to the 
terms and conditions of this Agreement. 


 







12. Interpretation. It is agreed and understood by the parties hereto that this Agreement 
has been arrived at through negotiation and that no party is to be deemed the party 
which prepared this Agreement within the meaning of Civil Code §1654. The 
provisions of this Agreement shall be interpreted in a reasonable manner to effect the 
purpose of the parties and this Agreement. 


 
13. Disputes. If any dispute under this Agreement arises the parties shall first meet and 


confer in a good faith attempt to resolve the matter between themselves. Each party 
shall make all reasonable efforts to provide to the other parties all the information 
that the party has in its possession that is relevant to the dispute, so that all parties 
will have ample information with which to reach a decision. If the dispute is not 
resolved by meeting and conferring, the matter shall be submitted to the Court for 
resolution pursuant to the Court’s reserved jurisdiction as set forth in the Decision. 


 
14. Modification. This Agreement may be amended, altered or modified only by a 


writing, specifying such amendment, alteration or modification, executed by 
authorized representatives of each of the parties hereto. 


 
15. Attorney's Fees and Costs. In the event it should become necessary for any party to 


enforce any of the terms and conditions of this Agreement by means of court action 
or administrative enforcement, the prevailing party/parties, in addition to any other 
remedy at law or in equity available to such party, shall be awarded from the non-
prevailing party/parties all reasonable costs and reasonable attorney's fees in 
connection therewith, including the fees and costs of experts reasonably consulted by 
the attorneys for the prevailing party/parties. 


 
16. Counterparts. This Agreement may be executed in two or more counterparts, each of 


which shall be deemed an original, but all of which shall be deemed to constitute one 
and the same instrument. 


 
17. Written Notice. Written notice shall be deemed to have been duly served if delivered 


in person or by mail to the individuals and at the addresses listed below: 
 


WATERMASTER 
 
 


 CITY 
 
 


Administrative Officer  
Seaside Basin Watermaster  
P.O. Box 51502  
Pacific Grove, CA  93950 


 Craig Malin 
City Manager 
City of Seaside 
440 Harcourt Avenue 
Seaside, CA  93955 
 
w/E-mail Copy to: 
Cityattorney@ci.seaside.ca.us 


 
18. Conflicts with the Decision. The Parties believe this Agreement to be consistent with 


the terms of the Decision and agree that the CITY’S rights under this Agreement are 
subject to the Decision and in the event of any conflict between the provisions of this 
Agreement and the Decision, the Decision shall control. 


 











 
ATTACHMENT A 


 
DEFINITIONS 


(Excerpted from the Decision) 
 
"Artificial Replenishment" means the act of the WATERMASTER, directly or 


indirectly, engaging in or contracting for Non-Native Water to be added to the Groundwater 
supply of the Seaside Basin through Spreading or Direct Injection to offset the cumulative 
Over-Production from the Seaside Basin in any particular Water Year pursuant to Section 
III.L.3.j.iii. It shall also include programs in which Producers agree to refrain, in whole or in 
part, from exercising their right to produce their full Production Allocation where the intent 
is to cause the replenishment of the Seaside Basin through forbearance in lieu of the 
injection or spreading of Non-Native Water. 


 
"Carryover" means that portion of a Party's Production Allocation that is not 


Extracted from the Basin during a particular Water Year. Each acre-foot of Carryover 
establishes an acre-foot of Carryover Credit. 


 
"Carryover Credit(s)" means the quantity of Water established through Carryover, 


that a Party is entitled to Produce from the Basin pursuant to Section III.F. 
 
"Extraction," "Extractions," "Extracting," "Extracted," and other variations of the 


same noun or verb, mean pumping, taking, diverting or withdrawing Groundwater by any 
manner or means whatsoever from the Seaside Basin. 


 
"Groundwater" means all Water beneath the ground surface in the Seaside Basin, 


including Water from Natural Replenishment, Artificial Replenishment, Carryover, and 
Stored Water. 


 
“Material Injury” means a substantial adverse physical impact to the Seaside Basin 


or any particular Producer(s) including but not limited to:  seawater intrusion, land 
subsidence, excessive pump lifts and water quality degradation. 


 
"Natural Replenishment" means all processes by which Water may become a part of 


the Groundwater supply of the Seaside Basin without the benefit of the Physical Solution 
and the coordinated management it provides. Groundwater that occurs in the Seaside Basin 
as a result of the Physical Solution, which is not Natural Replenishment, includes, but is not 
limited to Storage, Carryover, and Artificial Replenishment. 


 
"Non-Native Water" means all Water that would not otherwise add to the 


Groundwater supply through natural means or from return flows from surface applications 
other than intentional Spreading. 


 
"Physical Solution" means the efficient and equitable management of Groundwater 


resources within the Seaside Basin, as prescribed by this Decision, to maximize the 
reasonable and beneficial use of Water resources in a manner that is consistent with Article 
X, Section 2 of the California Constitution, the public interest, and the basin rights of the 
Parties, while working to bring the Production of Native Water to Natural Safe Yield. 


 







“Producer” means a Party possessing a Base Water Right. 
 
"Standard Production Allocation" is the amount of Groundwater that a Producer 


participating in this allocation method may Produce from a Subarea of the Seaside Basin as 
provided in Section 


  
III.B.2, which is determined by multiplying the Base Water Right by the Operating 


Yield. "Storage" means the existence of Stored Water in the Seaside Basin. 
"Storage Allocation" means that quantity of Stored Water in acre feet that a Party is 


allowed to Store in the Coastal Subarea or the Laguna Seca Subarea at any particular time. 
 
"Storage Allocation Percentage" means the percentage of Total Usable Storage 


Space allocated to each Producer proceeding under the Standard Production Allocation. 
Producers proceeding under the Alternative Production Allocation are not allocated Storage 
rights and, consequently, their share of the Total Usable Storage Space is apportioned to the 
Producers proceeding under the Standard Production Allocation. Pursuant to the terms of 
Section III.B.3, Parties proceeding under the Alternative Production Allocation enjoy a one-
time right to change to the Standard Production Allocation. Due to the recalculation of the 
Storage Allocation Percentage necessitated when a Party changes to the Standard Production 
Allocation, the WATERMASTER will maintain the up-to-date Seaside Basin Storage 
Allocation Percentages. 


 
"Storage and Recovery Agreement" means an agreement between WATERMASTER 


and a Party for Storage pursuant to Section III.L.3.j.xx. 
 
"Store" and other variations of the same verb refer to the activities establishing 


Stored Water in the Seaside Basin. 
 
"Stored Water" means (1) Non-Native Water introduced into the Seaside Basin by a 


Party or any predecessors-in-interest by Spreading or Directly Injecting that Water into the 
Seaside Basin for Storage and subsequent Extraction by and for the benefit of that Party or 
their successors-in- interest; (2) Groundwater within the Seaside Basin that is accounted for 
as a Producer's Carryover; or (3) Non-Native water introduced into the Basin through 
purchases by the WATERMASTER, and used to reduce and ultimately reverse Over-
Production. 


 
"Stored Water Credit" means the quantity of Stored Water augmenting the Basin's 


Retrievable Groundwater Supply, which is attributable to a Party's Storage and further 
governed by this Decision and a Storage and Recovery Agreement. 


 
"Total Useable Storage Space" means the maximum amount of space available in the 


Seaside Basin that can prudently be used for Storage as shall be determined and modified by 
WATERMASTER pursuant to Section III.L.3.j.xix, less Storage space which may be 
reserved by the WATERMASTER for its use in recharging the Basin. 


 
 
 
 
 
 







ATTACHMENT B 
 


Storage Location 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


ATTACHMENT C 
 


Recovery Location 
 


 ATTACHMENT B 
 


Storage Location 
 
 
 
 
 
 
 
 







ATTACHMENT C 
 


Recovery Location 
 








Seaside Basin Watermaster 


P.O. Box 51502 


Pacific Grove, CA 93950 


(831) 641-0113 
 


 


June 11, 2019 


 
United States, Bureau of Reclamation 
Attn: Ms. Amanda Erath, Program Analyst 
Denver Federal Center 
P.O. Box 25007 
Denver, CO 80225-0007 
aerath@usbr.gov 
 
Subject: Support for the Pure Water Monterey Project 
  
Dear Ms. Erath:  
 
On behalf of the Seaside Basin Watermaster, we support Monterey One Water’s new project, 
Pure Water Monterey (PWM). 
 
In short, PWM will produce 3,500 AFY of purified recycled water for injection into the Seaside 
Groundwater Basin. This project will provide up to 33 percent of the existing Monterey 
Peninsula’s water supply plus it will diversify the area’s water supply portfolio and improve 
groundwater sustainability.  
 
Another benefit of the Project is that during wet and normal precipitation years, the Project will 
produce and inject an additional 200 AFY to create a drought reserve. This reserve will be built 
up for at least five years in order to create additional surplus of 1,000 AF for local water 
supplies. 
 
As the Court-appointed body responsible for carrying out the requirements of the Adjudication 
Decision governing the Seaside Groundwater Basin, the Seaside Basin Watermaster has been 
involved with the Project for many years. This project will meet the rigorous water quality 
standards and regulations from both the Central Coast Regional Water Quality Control Board 
and the State of California’s Division of Drinking Water. We expect this Project to meet or 
exceed all human health and safety concerns as it pertains to water quality within the Basin. 
 
We are pleased to support this Project which will benefit the Basin by providing a new 
supplemental source of water to help mitigate over-drafting conditions.  
 
 
Sincerely, 
 
 
 
Robert S. Jaques, PE 
Technical Program Manager 
Seaside Basin Watermaster 
83 Via Encanto 
Monterey, CA 93940 
Office:  (831) 375-0517 
Cell:  (831) 402-7673 


           Robert S. Jaques

















Seaside Groundwater Basin Watermaster 
P.O. Box 51502, Pacific Grove, CA 93950 


· watermasterseaside@sbcglobal.net


(831) 595-0996


May 24, 2021 


Mary Ann Carbone, Board Chair 
Monterey One Water 
5 Harris Court, Building D 
Monterey, CA 93940 


Alvin Edwards, Board Chair 
Monterey Peninsula Water Management District 
5 Harris Court, Building G 
Monterey, CA 93940 


Rich Svindland, President 
California American Water Company 
511 Forest Lodge Road, Suite 100 
Pacific Grove, CA 93950 


Paul Bruno, Coastal Subarea Landowners, Chairman 


Dan Albert, City of Monterey, Vice Chairman 


John Gaglioti, City of Del Rey Oaks, Treasurer 


Mary Adams, Monterey County/Monterey County 
Water Resources Agency 


Mary Anne Carbone, City of Sand City 


Christopher Cook, California American Water 


Wesley Leith, Laguna Seca Subarea Landowners 


Ian Oglesby, City of Seaside 


George Riley, Monterey Peninsula Water 
Management District 


Re: Replenishment Supplies to Address Seawater Intrusion Risk in the Seaside 
Groundwater Basin 


Dear Ms. Carbone, Mr. Edwards and Mr. Svindland: 


I am writing today to explore opportunities to secure replenishment water to raise protective 
water levels in the Basin from California American Water Company's ("Cal-Am") proposed 
Desalination Project and Monterey One Water's ("Ml W") Pure Water Monterey ("PWM") 
Expansion Project. This issue is a very hot topic for our Board given that there was detected 
evidence of potential seawater intrusion in the Seaside Basin. On May 5, 2021, the Watermaster 
Board approved a resolution to commence negotiations with Cal-Am and MlW to establish 
terms and conditions under which replenishment water could be provided to the Basin by either 
or both of your respective projects. 


As I explained in my August 12, 2020 letter to the California Coastal Commission about Cal
Am's Desalination Project, analysis of water elevations in several key coastal wells has revealed 
that higher groundwater elevations are required in both the Paso Robles (shallow) and Santa 
Margarita (deep) aquifers to reduce the risk of seawater intrusion in the Seaside Basin. To 
achieve these protective water levels (PWL), the Waterrnaster previously found that 
approximately 1,000 acre feet per year ("afy") of additional replenishment water would be 
required over a 25-year period. However, the annual amount of water needed to achieve PWL 
may actually be higher, as this finding was based on groundwater modeling conducted in 2013. 
This 2013 modeling needs to be updated to account for changes in ASR injection quantities, 
injection of water through the Pure Water Monterey Project that is now operating, changes in 
groundwater levels, and other factors, to provide a more accurate indication of current 
replenishment water needs. The Watermaster is evaluating the additional information that may 
be needed to confirm anticipated replenishment water needs above the 1,000 afy previously 
identified. 







Moreover, the September 2019 Monterey Peninsula, Carmel Bay, and South Monterey Bay 


Integrated Regional Water Management Plan Update, which was prepared on behalf of the 


Regional Water Management Group (including MlW), shows that sea level rise attributable to 


climate change may increase the risk of seawater intrusion. Taken together, the risk of seawater 


intrusion underscores the Watermaster's need to take proactive measures now to protect the 


Seaside Basin. 


As I indicated in my letter to the Commission, the Watermaster has concluded that Cal-Am's 


Desalination Plant, once completed, could, in only a few years, supply all of the additional water 


needed to allow the Watermaster to raise groundwater levels to PWLs in the Seaside Basin. 


When water from this project becomes available, the Watermaster remains interested in securing 


a portion of its supplies for the Seaside Basin, either through direct or in lieu replenishment. 


The Watermaster also understands that the PWM Phase 1 and Expansion Projects, once 


completed and fully operational, potentially could be able to produce 3,500 afy and 2,250 afy, 


respectively, under projected operating conditions. However, it is also the Watermaster's 


understanding that this water has been fully committed to meet existing regional water demands 


of the Monterey Peninsula and has no duty to provide water to replenish the Basin. Moreover, 


the Watermaster's calculations indicate that any temporary excess from the combined 


PWM Projects would be exhausted before the needed amount of replenishment water 


would be provided. If this is indeed the case, neither the PWM Phase 1 nor the Expansion 


Project could provide long-term replenishment water to the Seaside Basin that would serve to 


raise PWL permanently, as is necessary to sustain PWL in the Seaside Basin. 


We are all well aware of the shift from reliance on the Carmel River to the Seaside Basin to 


supply the Monterey Peninsula's potable water needs. Seaside Basin native water, PWM Phase I 


and PWM Expansion, and ASR all require a healthy Seaside Basin. All of our eggs are in this 


one basket. Given this, it is critical that steps be taken to protect the Basin from the threat of 


seawater intrusion in order to ensure the continuing availability of the community's water 


supplies. If replenishment water is not secured, there will be no way of achieving PWL short of 


drastically reducing pumping from the Basin and waiting for natural recharge to begin to raise 


groundwater levels. That process would take many years. 


To resolve these issues and to protect the Seaside Basin, the Watermaster is seeking to engage 


with both Cal-Am and MIW to explore potential opportunities to purchase replenishment water to 


satisfy the Seaside Basin's needs. Please let me know if you are available for a meeting or 


telephone conference to begin a conversation on these important issues. 


Paul B. Bruno, Chairman 


Cc: Paul Scuito, General Manager, MlW 


David Stoldt, General Manager, MPWMD 


Chris Cook, Operations Manager, Cal Am Monterey District 








 


Allen Matkins Leck Gamble Mallory & Natsis LLP 
Attorneys at Law 


Three Embarcadero Center, 12th Floor | San Francisco, CA 94111-4074 
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www.allenmatkins.com 


David D. Cooke 


E-mail: dcooke@allenmatkins.com 
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Allen Matkins 
 


April 28, 2022 


Mr. Paul Sciuto 


General Manager 


Monterey One Water 


5 Harris Court, Building D 


Monterey, CA  93940 


paul@my1water.org 


Mr. David Stoldt 


General Manager 


Monterey Peninsula Water Management 


Agency 


P.O. Box 85 


Monterey, CA 93940 


 


Re: Status of Aquifer Storage and Recovery Well (ASR) - 01 


Dear Messrs. Sciuto and Stoldt: 


I write on behalf of California-American Water Company (“California American Water”) to 


respond to your joint letter to Christopher Cook of April 18, 2022 in which you conclude:  “. . . we 


find no substantial rationale for changing the source designation of ASR-1 to active at this time or 


the foreseeable future.”  California American Water interprets this as your agencies’ definitive 


refusal to take any action to make ASR-1 available to it as an extraction well.  That it is within the 


power of your agencies to restore ASR-1 as an extraction well is clear, as you acknowledge in your 


letter: 


 “. . . we do not believe that DDW will review and accept the data and 


analysis by the M1W team to demonstrate minimum underground 


retention time without significant reduction of Pure Water Monterey 


(PWM) injection capacity.” 


If reducing the injection capacity of the PWM is what it takes to enable California American 


Water to extract potable groundwater at ASR-1, then that is what your agencies must do.   


As was made clear in Mr. Cook’s letter to you dated September 1, 2021, ASR-01 is needed 


to meet customer demand, and the failure of the PWM project to comply with retention time 


requirements, directly causing the state to order ASR-01 shut down for extraction purposes, requires 


a reduction in PWM injection rates.  The total loss of ASR-01 is an unacceptable risk to the 


Monterey Peninsula potable water supply.  The right to extract groundwater at ASR-01 is an 


essential component of California American Water’s overall Monterey District water production 


and delivery system, and its use for extraction of water from the Seaside Basin is specifically 


authorized under ASR permits and, as discussed more fully below, under the February 1, 2019 
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Agreement for Storage and Recovery of Non-Native Water from the Seaside Groundwater Basin 


(“Storage and Recovery Agreement”).   


Now that diversions from the Carmel River have been reduced to authorized limits in 


accordance with the Cease and Desist Order, the Monterey Peninsula is dependent on the Seaside 


Basin for the majority of its water supplies.  And beginning in the fall of 2022, California American 


Water’s inability to use this well will critically interfere with its obligation to deliver water to 


38,500 household connections – a total population of about 100,000 citizens.  It could also interfere 


with existing water supply agreements with large-scale customers like the Department of the 


Army’s Presidio of Monterey.  California American Water is making every effort to comply with 


the Cease and Desist Order, as it recognizes that violating the CDO could result in harm to 


threatened species and critical habitat, and it is totally unreasonable to expect California American 


Water to violate the Order simply because your agencies desire to continue to inject Advanced 


Treated Recycled Water (AWT) water at full capacity.  Further, the inability to use ASR-01 to 


extract water leaves California American Water without any redundancy if other wells were to 


become unavailable for any reason.  Such a circumstance would be catastrophic. 


The refusal of the Monterey Peninsula Water Management District (“District”) to take steps 


to deliver AWT Water that California American Water can extract at ASR-01 raises serious issues 


of compliance by the District and Monterey One Water (“M1W”) with the parties’ agreements.  


First, Section 12 of the September 19, 2016 Water Purchase Agreement for Pure Water 


Monterey Project (“Water Purchase Agreement”) requires the District to deliver “Company Water” 


in certain volumes (as high as 3,500 AFY, with a Water Delivery Guarantee of 2,800 AFY).  


“Company Water” is defined in Section 2 as “the AWT Water delivered to the Delivery Point to be 


used and owned by the Company” (emphasis supplied).  AWT Water that the District delivers to the 


Delivery Point but that California American Water cannot use because it does not stay underground 


long enough to satisfy state retention time regulations cannot be considered “Company Water.”   


Nor can California American Water be expected to pay for water that it cannot use.  The risk that 


the District’s actions that have resulted in California America Water’s inability to use ASR-01 will 


constitute a breach of the Water Delivery Guarantee of Section 12, and of the Water Availability 


Guarantee of Section 13 as well, is significant. 


Second, the unavailability of ASR-01 due to inability to meet minimum retention times 


constitutes a present breach of the Storage and Recovery Agreement.  Section 9 of the Water 


Purchase Agreement provides that “[d]elivery by the District and recovery by the Company shall be 


governed by the Storage and Recovery Agreement.”  The Storage and Recovery Agreement, at 


paragraph 4, lists ASR-01 as a location at which “Producer” (i.e., California American Water) “will 


recover the AWT water.”  (ASR-01, incidentally, had already been publicly identified as an 


extraction point for AWT water, as shown in Figure 2-17 of the 2016 Consolidated Final 
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Environmental Impact Report for the PWM Groundwater Replenishment Project.)  Thus California 


American Water has a contractual right under the Storage and Recovery Agreement to extract AWT 


water at ASR-01.  It cannot do so due to inadequate retention times when the District is injecting at 


full capacity at the injection points that it selected and installed.  Having agreed that ASR-01 – 


along with nine other existing wells listed in paragraph 4 - are the wells from which California 


American Water will recover AWT water, the District cannot be free under the Storage and 


Recovery Agreement to inject AWT water at rates and volumes that it knows will deprive Cal Am 


of the use of significant quantities of that water at extraction wells on that list – particularly a well 


like ASR-01 that is so essential to Cal Am’s delivery of potable water to the public.  Compliance is 


required at all existing wells listed in paragraph 4 of the Storage and Recovery Agreement; 


otherwise, their agreed designation as extraction points is rendered merely theoretical.   


Failure to ensure that the retention time between injection and extraction at ASR-01 meets 


or exceeds the regulatory minimum of two months also constitutes a breach of paragraph 6 of the 


Storage and Recovery Agreement, which provides, in part: 


The District hereby certifies that prior to the AWT Water being 


introduced into the Basin for storage in accordance with this 


Agreement, all such water will meet all of the requirements imposed 


on the District or M1W by permits and/or approvals issued to the 


District or M1W by the California Regional Water Quality Control 


Board and any other water quality standards imposed by any other 


governmental entity. . . .  


In its Order R3-2017-0003, the Central Coast Regional Water Quality Control Board 


incorporated (at Section VI, paragraph 1) all of the State Water Resources Control Board Division 


of Drinking Water regulations governing Indirect Potable Re-use, Groundwater Replenishment-


Subsurface Application, including the retention time regulations. Thus, non-compliance with the 


retention time regulations constitutes a breach of the District’s water quality certification set forth 


paragraph 6 of the Storage and Recovery Agreement.   


Third, and in a similar vein, the Water Purchase Agreement provides, at section 14: 


All AWT water delivered by the Agency [M1W] to the District or by 


the District to the Delivery Point must meet the water quality 


requirements set forth in Applicable Law (the “Water Treatment 


Guarantee”).  AWT Water delivered by the Agency to the District or 


by the District to the Delivery Point that does not meet the Water 


Treatment Guarantee shall not be considered Company Water or 


Excess Water.  
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There can be no question that the regulations mandating minimum aquifer retention times 


for potable use of recycled water are water quality regulations.  As explained in the Central Coast 


Regional Water Quality Control Board Order R3-2017-0003, “[r]ecycled water must be retained 


underground for a sufficient period of time to identify and respond to any treatment failure so that 


inadequately treated recycled water does not enter a potable water system. . .”  As noted above, 


moreover, the Regional Water Quality Control Board incorporated all of DDW’s regulations 


governing Indirect Potable Re-use, Groundwater Replenishment-Subsurface Application, including 


the retention time regulations, into Order R3-2017-0003 (Section VI, paragraph 1).  Therefore, as 


with the water quality certification in the Storage and Recovery Agreement, the District is in breach 


of the Water Treatment Guarantee, and M1W may be as well.  


California American Water understands the operational, administrative and political reasons 


why the District and M1W would want to continue injecting at full capacity, but if doing so 


deprives California American Water of the use of ASR-01, and it does, it is a breach of and 


interference with the Storage and Delivery Agreement and the Water Storage Agreement.  


California American Water therefore notifies the District that it is invoking the dispute resolution 


process set forth in section 13 of the Storage and Recovery Agreement, and the District and M1W 


that it is invoking the dispute resolution process set forth in section 21 of the Water Purchase 


Agreement.  


Compliance with the retention time standards is clearly a responsibility of the District, as the 


District has repeatedly acknowledged.  If more distant injection points would have ensured 


compliance with retention time regulations at ASR-01, then the District should have identified them 


and built its injection wells there.  Given the expected and continued use of ASR-01 to extract water 


from the Seaside Basin, any failure by the District and Monterey One Water to recognize ASR-01 


as a point of compliance in its modeling of PWM retention times appears to have been a critical 


mistake.  The immediate solution now, however, is not to put California American Water in a 


position of violating the Cease and Desist Order, or to force needless rationing, but instead to take 


steps to restore ASR-01 to production status as quickly as possible.  To fail to do so would be a 


breach of trust with the public, interfere with California American Water’s obligation to serve its 


customers, and place both public health and safety and Carmel River threatened species and critical 


habitat at risk.  Avoiding these risks has, after all, has necessarily been an objective of the PWM 


project from the beginning.  As the District and M1W observed in the PWM project environmental 


impact report six years ago: 


The primary purpose of the [PWM] Project is to provide high quality 


replacement water to allow California American Water Company . . . 


to extract 3,500 acre-feet per year (AFY) more water from the Seaside 


Basin for delivery to its customers in the Monterey District service 


area and reduce Carmel River system water use by an equivalent 
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amount.  (Consolidated Final Environmental Impact Report For The 


Pure Water Monterey Groundwater Replenishment Project, Section 


2.1.1.2, p. 2-3, January 2016.)  


Thank you. 


Very truly yours, 


 
David D. Cooke 


DDC 


 


cc: (via US mail):   


 


Seaside Basin Watermaster 


Attn:  Paul Bruno, Chairman  


P.O. Box 51502 


Pacific Grove, CA 93950) 


cc (via email):  


 


Paul Bruno, Chairman, Seaside Basin Watermaster paul@mpe2000.com 


Sherly Rosilela Sherly.Rosilela@waterboards.ca.gov 


Stefan Cajina Stefan.Cajina@waterboards.ca.gov 


Jonathan Weininger Jonathan.Weininger@waterboards.ca.gov 


Querube Moltrup Querube.Moltrup@waterboards.ca.gov 


Aide Ortiz Aide.Ortiz@waterboards.ca.gov 


Ginachi Amah Ginachi.Amah@waterboards.ca.gov 


Brian Bernardos Brian.Bernados@waterboards.ca.gov 


Randy Barnard Randy.Barnard@waterboards.ca.gov 


James Bishop James.Bishop@Waterboards.ca.gov 


Jennifer Epp Jennifer.Epp@waterboards.ca.gov 


Harvey Packard harvey.packard@waterboards.ca.gov 


Matt Keeling Matt.Keeling@waterboards.ca.gov 
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SUMMARY OF UPDATED REPLENISHMENT WATER ANALYSES 
 


Prepared by Robert Jaques, P.E., Technical Program Manager, Seaside Basin Watermaster 
October 10, 2022 


 
Executive Summary 
Two sets of assumptions were used in these analyses.  One was a “best case” scenario based on future 
water demand projections, Aquifer Storage and Recovery (ASR) injection rates, and Pure Water 
Monterey Expansion (PWMX) injection rates prepared by the Monterey Peninsula Water Management 
District (MPWMD).  The other was a more “conservative” scenario based on future water demand 
projections and the timing of start-up of Cal Am’s desalination plant contained in Cal Am’s 2020 
Urban Water Management Plan, ASR and PWMX injection rates with a built-in margin of safety, and 
revised water demands for the City of Seaside’s golf courses proposed by Cal Am and the City of 
Seaside. 
 
Under the “best case” scenario 1,000 acre-feet-per-year (AFY) of water would need to be injected into 
the Seaside Basin every year to replenish it and raise groundwater levels high enough to prevent 
seawater intrusion from occurring.  Under the “conservative” scenario the amount needed would be 
3,600 AFY every year. 
 
Unless replenishment water in these quantities is added annually, the Seaside Basin will be at risk of 
seawater intrusion, and that risk will increase each year that groundwater levels continue to fall and 
remain below sea level.  Implementation of the PWMX project does not accomplish this, and an 
additional source of replenishment water will be needed.  The only other potential source of 
replenishment water will be from desalination. 
 
Background 
In April 2013, HydroMetrics Water Resources Inc. (now acquired by Montgomery & Associates) 
performed groundwater modeling to estimate the amount of replenishment water that would be needed 
to achieve protective groundwater levels in the Basin.  In 2022 the 2013 work was updated to account 
for new assumptions and information gained since the 2013 work was performed, and to incorporate 
the impacts of projects that have been implemented since the 2013 work was performed, or are 
expected to be implemented in the next few years.  This Summary provides a condensed version of this 
updated analysis. 
 
In 2009 HydroMetrics Water Resources Inc. performed groundwater modeling to establish “protective 
elevations” at six wells located along the coastline.  The term “protective elevation” refers to an 
elevation that is sufficiently above sea level such that seawater cannot move inland into the well.  
 
Updated Analysis 
The updated analysis simulated groundwater conditions in the Seaside Basin from 2018 through 2050.  
It focused on the groundwater conditions in the Northern Coastal Subarea of the Basin, within which 
are located all of the ASR and PWM injection and extraction wells, and the majority of the water 
supply production wells. This subarea is the one in which all but one (CDM-MW4) of the six 
protective elevation monitoring wells are located, is the only subarea that sees notable response to the 
simulated replenishment operations, and is the subarea at greatest risk from seawater intrusion. 
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In this Summary the term “Baseline Scenario” refers to the simulation of future conditions assuming 
only operation of currently planned projects with no additional replenishment added. The Baseline 
Scenario represents recent conditions from Water Year (WY) 2018 through 2021 based on actual 
measured pumping, injection, and hydrology.  The projected potential future conditions from WY 2022 
through WY 2050 are based on pumping to meet the water demands projected by MPWMD, currently 
operational or planned projects (but not including a desalination plant), and repeating the historical 
hydrology cycle into the future.  That assumes that the same rainfall and drought pattern that has been 
experienced in recent years (the period 1988 through 2016) will repeat itself beginning in 2022 and up 
to the end of the analysis period in 2050.  
 
The term “Baseline Scenario with Replenishment Water Added” refers to the simulations in which 
replenishment water in varying amounts was added to the Baseline Scenario in order to see how much 
replenishment water would be needed to achieve protective groundwater elevations in the Basin. 
 
The term “Alternate Scenario” refers to the simulation of future conditions with the following different 
assumptions than those used in the Baseline Scenario, as requested by the City of Seaside and Cal Am: 


• Revised City of Seaside Golf Course water demand  
• Applying a factor of safety on the amount of water that will be supplied by ASR by using a 


lower daily ASR injection rate of 15 Acre-feet-per-day (AFD) compared to the 20 AFD used in 
the Baseline Scenario  


• Use of the water demand figures and the start-up date for the desalination plant in Cal Am’s 
2020 Urban Water Management Plan  


• Starting Cal Am’s over-pumping repayment program of 700 Acre-feet-per-year (AFY) 
coinciding with the start-up of the desalination plant  


• Applying a factor of safety on the amount of water that will be supplied by the PWM 
Expansion project by reducing its projected supply from the 5,750 AFY used in the Baseline 
Scenario to 4,600 AFY  


 
The term “Shallow Aquifers” refers collectively to the Aromas Sands & Older Dune Deposits and the 
Paso Robles Aquifer.  The term “Deep Aquifer” refers to the Santa Margarita Aquifer. 
 
All of the Scenarios take into account: 


• The City of Seaside’s replacement of groundwater with recycled water for golf course irrigation 
and the construction of the Security National Guaranty (SNG) and Campus Town developments 
in the City of Seaside 


• The assumption that no proposed Groundwater Sustainability Plan (GSP) projects are 
implemented in the neighboring Monterey and 180/400 Foot Subbasins, and that groundwater 
levels along the northern boundary of the Model (located close to the boundary between those 
two subbasins) remain unchanged as currently represented in the Model boundary conditions 


• A projected mean sea level rise of up to 1.3 feet by 2050 
• Cal Am’s overpumping repayment program assumed at 700 AFY for a period of 25 years 
 


Comparisons of the events and assumptions under the Baseline Scenario and the Alternate Scenario are 
shown in Tables 1 and 2.  The hydrologic cycle used in each Scenario is shown in Figure 1. 
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Figure 2 shows the annual net flows going into and out of the Basin’s shallow and deep aquifers in the 
Northern Coastal Subarea under the Baseline Scenario. There are a number of flow components that 
are accounted for in determining the net flows each year, including:  


• Inflows consisting of percolation from rainfall and PWM and ASR injected water.   
• Outflows consisting of pumping from extraction wells (production wells, ASR wells, and PWM 


wells).  
• Flows into and out of the adjacent subareas and the offshore area, and between the Shallow and 


Deep aquifers.  These can be either flows into or out of the aquifers, depending on the hydraulic 
gradients between the aquifers and the adjacent subareas or aquifers.  Changes in those 
gradients can change the flow directions as groundwater levels change.    


 
In Figure 2 positive values of net flow mean that inflows were greater than outflows in that Water 
Year.  Negative values mean that outflows were greater than inflows in that Water Year.  Figure 3 
shows the cumulative change in storage in the aquifers over the simulation period.  In years when there 
is a positive net flow, storage increases and groundwater levels rise.  In years when there is a negative 
net flow, storage decreases and groundwater levels fall.  
 
Figure 4 shows the locations of the six protective elevation wells.  Figures 5 through 10 compare the 
groundwater elevations achieved at each of the protective elevation wells under the Baseline and 
Baseline with Replenishment Water Added Scenarios.  Those Figures show that without replenishment 
water being added, protective groundwater elevations cannot be achieved and the Seaside Subbasin 
will be at risk of seawater intrusion. 
 
Figure 11 shows the magnitude of groundwater loss from the Seaside Subbasin to the adjacent 
Monterey Subbasin under the Baseline Scenario.  The losses under all of the scenarios in which 
replenishment water is added to the Subbasin will be greater than the amounts shown in Figure 11. 
 
Figure 12 shows the amount of additional replenishment needed each year under the Alternate 
Scenario to achieve the same water level increases as in the Baseline Scenario (green bars), and to 
achieve the same level of protective elevations as in the Baseline Scenario with Replenishment Water 
Added (blue line with circle markers).  Since the Baseline Scenario did not achieve protective 
elevations, only the amount of water needed under the Baseline Scenario with Replenishment Water 
Added is of significance. 
 







 


 


Table 1.  Timeline Comparison of the Baseline and Alternate Scenarios 
 


Sim 
Year 


Water 
Year 


Hydrology 
Source 


WY 


Pumping 
& 


Injection 


Major Projects Timeline 
(Does not show the Campus Town and SNG development projects, but the water demands of those projects are 


accounted for in the analyses) 
    Baseline Scenario Alternate Scenario 
1 2018 Actual Actual   
2 2019 Actual Actual    
3 2020 Actual Actual PWM Base Project Begins (3,500 AFY) PWM Base Project Begins (3,500 AFY) 
4 2021 Actual Actual Cal-Am ceases pumping in Laguna Seca  Cal-Am ceases pumping in Laguna Seca 
5 2022 1988 Projected PWM ramps up to 4,100 AFY  PWM ramps up to 4,100 AFY 
6 2023 1989 Projected Seaside Golf Courses shift to PWM water Seaside Golf Courses shift to PWM water 
7 2024 1990 Projected PWM Expansion Begins (5,750 AFY) & Cal Am 


Overpumping Repayment of 700 AFY Begins 
PWM Expansion Begins (4,600 AFY) 


8 2025 1991 Projected   
9 2026 1992 Projected   
10 2027 1993 Projected   
11 2028 1994 Projected   
12 2029 1995 Projected    
13 


2030 1996 Projected   
Cal Am Desalination Plant Goes On-line & Overpumping 


Repayment of 700 AFY Begins 
14 2031 1997 Projected    
15 2032 1998 Projected    
16 2033 1999 Projected    
17 2034 2000 Projected    
18 2035 2001 Projected    
19 2036 2002 Projected    
20 2037 2003 Projected    
21 2038 2004 Projected    
22 2039 2005 Projected    
23 2040 2006 Projected    
24 2041 2007 Projected    
25 2042 2008 Projected    
26 2043 2009 Projected    
27 2044 2010 Projected    
28 2045 2011 Projected    
29 2046 2012 Projected    
30 2047 2013 Projected    
31 2048 2014 Projected Potential Final Year of Cal-Am Repayment Period   
32 2049 2015 Projected    
33 2050 2016 Projected 


  
Cal-Am Repayment Period Does Not End Before the End 


of the Simulation Period 







 


 


Table 2.  Differences in Golf Course Demand and ASR Injection Rates Between the Baseline and Alternate Scenarios 
 


Supply or Demand Source Baseline Scenario Alternate Scenario 


City of Seaside Golf Course Water Demand, AFY 301 514 


ASR Daily Injection Rate, AFD 20 15 


 
 


Figure 1.  Hydrologic Cycle Used in all of the Scenarios 
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Figure 2.  Yearly Flows Into and Out of the Aquifers in the Baseline Scenario 
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Figure 3.  Cumulative Change in Storage in the Baseline Scenario 
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Figure 4.  Locations of Protective Elevation Wells 







 


 


  
 


Figure 5.  Groundwater Elevations Compared to the Protective Elevation at Sentinel Well #3 
Under the Baseline and Replenishment Water Added Scenarios 


 


 







 


 


Figure 6.  Groundwater Elevations Compared to the Protective Elevation at Well PCA-A West Deep 
Under the Baseline and Replenishment Water Added Scenarios 


 


 
 
  







 


 


Figure 7.  Groundwater Elevations Compared to the Protective Elevation at Well PCA-A West Shallow 
Under the Baseline and Replenishment Water Added Scenarios 


 


  







 


 


 
Figure 8.  Groundwater Elevations Compared to the Protective Elevation at Well MSC Shallow 


Under the Baseline and Replenishment Water Added Scenarios 
 


 
  







 


 


Figure 9.  Groundwater Elevations Compared to the Protective Elevation at Well MSC Deep 
Under the Baseline and Replenishment Water Added Scenarios 


 


 
  







 


 


Figure 10.  Groundwater Elevations Compared to the Protective Elevation at Well CDM MW-4 
Under the Baseline and Replenishment Water Added Scenarios 


 


 
  







 


 


Figure 11  Annual Groundwater Losses from the Seaside Subbasin to the Monterey Subbasin under the Baseline Scenario 
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Figure 12.  Replenishment Water Needed Annually to Achieve Protective Elevations Under the Alternate Scenario 
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CONCLUSIONS 


 
 


General: 
1. The updated analyses tie ASR and PWM injection and extraction volumes to the hydrologic 


cycle and illustrate the significant impact that multi-year droughts, and even just below 
normal rainfall periods, can have on the availability of water for ASR and PWM recharge 
and on the timing of reaching and maintaining protective elevations. 


2. The protective elevations developed in 2009 assumed steady-state conditions that had no 
time component to them.  That modeling work assumed that sufficient time would have 
passed such that conditions would have equilibrated to a fixed state. That modeling did not 
consider and did not suggest for how long a period groundwater levels could stay below 
protective elevations without greatly increasing the risk of sea water intrusion. This is 
something that would require additional modeling to evaluate, and would also require 
making an assumption about how far offshore the seawater-fresh water interface is located. 


3. Groundwater levels rise quickly in response to replenishment during periods of normal and 
above-normal water years following the prolonged drought occurring at the start of the 
simulation period.  This suggests that levels would rebound again after the drought that 
occurs at the end of the simulation period. However, the rapid rebound is also a function of 
the assumption that Cal-Am will extract ASR water as its last source of supply, after 
exhausting available water from its native groundwater rights and PWM water. This 
assumption has the consequence that a very large portion of the injected ASR water is left in 
storage in the Basin. 


4. If groundwater levels in the Monterey Subbasin do not rise, outflows to the Monterey 
Subbasin will increase in all aquifers as groundwater levels in the Seaside Subbasin rise.  An 
initial net inflow of water from the offshore region into the Seaside Subbasin reverses to a net 
outflow in all aquifers as groundwater levels increase.   


5. Projected sea level rise is not a significant driver of inland flows compared to the changes in 
water levels associated with changes in injection and extraction in the subbasin. 


6. Groundwater conditions in the adjacent Monterey Subbasin have a big effect on the amount 
of replenishment water needed. For all of the Scenarios in most years outflow from the 
Seaside Subbasin to the Monterey Subbasin is the single largest net outflow.  


7. All of the Scenarios assume that water levels along the boundary between the Monterey 
Subbasin and the 180-400 Foot Aquifer subbasin stay fixed at recent levels and that no 
management actions or projects are implemented to increase groundwater levels in these 
neighboring subbasins during the simulation period.  


8. As groundwater levels in the Seaside subbasin begin to rise in response to increased 
recharge, steeper gradients develop towards the Monterey Subbasin, producing increased 
outflows to the Monterey Subbasin. This reduces the effectiveness of replenishment activities 
and necessitates greater volumes of replenishment water to reach protective elevations than 
would be needed if water levels in the Monterey Subbasin were also increasing over time.   


9. Increasing the amount of replenishment water while keeping the injection of this water 
focused in a narrow strip of the Basin results in localized mounding of groundwater that 
causes water to be lost to the Monterey Subbasin.  It may be that spreading the area of 
injection of the replenishment water out over a broader area further from the subbasin 
boundary could reduce the amount of this loss. 
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Baseline Scenario: 
1. Under the Baseline Scenario, with no replenishment water added it is not possible for the Basin to 


achieve protective groundwater elevations.  This means the Basin would continue to be vulnerable 
to seawater intrusion. 


 
Baseline With Replenishment Water Added Scenario: 
1. Three amounts of added annual replenishment water were evaluated:  500 AFY, 1,000 AFY, 


and 1,500 AFY. 
2. If only 500 AFY of replenishment water is added protective groundwater elevations are only 


achieved in some parts of the Basin. 
3. If 1,000 AFY of replenishment water is added: 


• Protective groundwater elevations are reached throughout the Basin within 11 years. 
Average annual groundwater levels remain above protective elevations for over 50% of the 
water years during Cal Am’s 25-year overpumping repayment period, except at one of the 
protective elevation monitoring wells, at which the protective elevation is reached only 
once, in WY 2035. After this year, groundwater levels stop increasing and slowly decline 
due to the impact of drought years in the projected hydrologic cycles.  In addition to the 
constant 1,000 AFY of replenishment water, additional “booster” injections might be 
necessary following protracted drought periods to make up the lost water. 


• There is a reversal from a net inflow of water from offshore to a net outflow of water to 
offshore, even when protective elevations are not being met at all protective elevation wells. 
The additional replenishment water adds an additional buffer to maintain strong net offshore 
outflows even in drought years. 


• A net annual volume of between 200 to 500 AFY flows out from the Shallow Aquifers to the 
Monterey Subbasin once water levels in the Shallow Aquifers begin to rise, driven by the 
increasing relative gradients between the groundwater levels in the Northern Coastal Subarea 
and the lower groundwater levels in the Monterey Subbasin. A similar magnitude of net 
outflow occurs to the offshore portions of the Shallow Aquifers. 


• A net annual volume of between 600 to 1,700 AFY flows out from the Deep Aquifer to the 
Monterey Subbasin as groundwater levels rise.  In addition, a small amount flows from the 
Deep Aquifer to the overlying Shallow Aquifer during peak periods when Deep Aquifer 
groundwater levels rise above the levels in the Shallow Aquifer.  


4. Increasing the addition of replenishment water to 1,500 AFY results in only marginal increases in 
protective elevations. This is particularly true for the Shallow Aquifers.  This suggests that there 
is limited benefit in trying to raise Shallow Aquifer groundwater levels by increasing the amount 
of replenishment water injected into the Deep Aquifer.  Rather, other alternatives could be 
considered and evaluated such as redistributing pumping from wells screened completely or 
partially in the Paso Robles aquifer, increased use of recycled water for irrigation purposes such 
as at Mission Memorial Park, and additional recharge directly to the Paso Robles aquifer. 


5. The simulation period ends just as Cal Am’s 700 AFY for 25-years overpumping repayment 
program comes to an end. Once Cal Am resumes pumping at its full groundwater allocation of 
1,474 AFY it is likely that additional replenishment water would be needed to offset this 
increased level of extraction. 


 
Alternate Scenario 
1. The increases in Deep Aquifer groundwater levels under the Baseline Scenario and the Baseline 


with Replenishment Water Added Scenario would not occur under the supply and demand 
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assumptions of the Alternate Scenario without very large quantities of replenishment water being 
added.   


2. The amounts of replenishment water needed to achieve protective elevations under the Alternate 
Scenario is significantly greater than under the Baseline Scenario. As Figure 12 shows, under the 
Alternate Scenario in some years the amount of replenishment water needed to achieve protective 
elevations would be more than 4,500 AFY, and an average of 3,600 AFY of replenishment water 
would be needed annually during the time period of 2024-2035. This compares to the 1,000 AFY 
of replenishment needed under the Baseline Scenario.  This highlights the sensitivity of predicted 
groundwater conditions in the Basin to the assumptions that are made about future water 
demands, future rainfall patterns, and the availability of water supplied from outside the subbasin, 
including Carmel River ASR diversion, the expanded Pure Water Monterey Project, and the 
MPWSP Desalination Plant. 


 







