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Los Osos Basin Plan Implementation Summary and Water

Supply Resiliency Report

DESCRIPTION

This report provides a summary of the history behind the development of
the Los Osos Groundwater Basin Plan, the implementation of the plan and
the monitoring program results. It also presents a high level overview of
the SLO County Flood Control & Water Conservation District's Regional
Water Infrastructure Resiliency Plan which indicates that the community
of Los Osos is vulnerable from a water supply perspective.

STAFF RECOMMENDATION

Staff recommends that the Board adopt the following:
Motion: | move that the Board:

1. Direct the General Manager to initiate the investigation into
alternative water supply resiliency projects to address the current and
future water demands of the District; and

2. Authorize the use of $10,000 from the Fund 500 Professional
and Consulting Services budget (GL 7320) to engage the District
Engineer for support services during the investigation.

DISCUSSION

Background

The Los Osos Groundwater Basin (Basin) is the sole source of water for
residential, commercial, institutional and agricultural properties overlying
the Basin. The community experienced rapid population growth in the
1970’s and 80’s which resulted in a significant increase in groundwater
pumping during that period peaking in about 1985. The increase in
pumping resulted in seawater intrusion into the lower aquifer. This coupled
with decades of septic discharges causing nitrate contamination in the
upper aquifer created concern for the sustainability of the community’s
water supply.

In 2004, the District initiated action by filing a Complaint for Declaratory
and Injunctive Relief and Adjudication of Water Rights against the two
other water purveyors, County and other associated parties. The purpose
of the action was for the protection of the valuable water resources of the
Basin, protecting the District’s own rights and interests with respect to the
Basin, and to facilitate efforts and to cooperatively manage the Basin.

09/09/2021 — 7B -1



The result of this process was a court approved Interlocutory Stipulated Judgment (ISJ) between
the District, Golden State Water Company, S&T Mutual Water Company and the County. The ISJ
provided that the parties would form a working group to undertake technical studies of the Basin’s
water resources and adopt a Basin management plan to manage the Basin. In 2015, the parties
to the Stipulated Judgement finalized Basin Plan and the Basin Management Committee was
formed and began to meet.

Summary of the Basin Plan Implementation

The goals of the Basin plan are divided into two categories: Immediate and Continuing. Immediate
Goals were designed to balance supplies and demands in the Basin for the immediate future and
were to be pursued at the commencement of Basin Plan implementation. Continuing Goals were
to be implemented over time in order to promote and maintain the long-term balance and health
of the Basin. The goals are as follows.

Immediate Goals

1. Halt or, to the extent possible, reverse seawater intrusion into the Basin.

2. Provide sustainable water supplies for existing residential, commercial, community and
agricultural development overlying the Basin.

3. Set water conservation goals and establish mandatory standards and policies that promote
water use efficiency and innovation for residential, commercial and institutional water users
for both indoor and outdoor usage.

Continuing Goals

. Provide for a continuously updated hydrologic assessment of the Basin, its water resources

and sustainable yield.

Create a water resource accounting which is able to meet the information needs for planning,
monitoring, trading, environmental management, utility operations, land development and
agricultural operations.

Establish a strategy for maximizing the reasonable and beneficial use of Basin water
resources.

Provide sustainable water supplies for future development within Los Osos, consistent with
local land use planning policies.

Set water conservation goals and establish strategies to promote water use efficiency and
innovation for agricultural water users, including use of recycled water.

Clarify the assignment of risk arising from future changes in the availability of groundwater
for extraction.

Allocate costs equitably among all who benefit from the Basin’s water resources.

Protect water quality in the Basin.

Protect environmentally sensitive areas within the Basin or influenced by Basin hydrology.
Develop strategies to maximize grant and other funding and financing opportunities for
ongoing Basin Plan implementation.

Basin Plan Programs

The Basin Plan analyzes seven potential programs of action, each of which focuses on a different
aspect of the Basin Management. Programs, such as the Urban Water Use Efficiency Program,
are directed at reducing the demand for water from the Basin, while other programs, such as the
Basin Infrastructure Program (A through D), focus on increasing the sustainable yield of the Basin.
Several programs, including the Water Reinvestment Program and Supplemental Water Program,
are hybrids, with both demand- and supply-side impacts. Implementation of an identified
combination of programs is expected to achieve a sustainable Basin. To date, all Basin Plan
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actions that have been implemented have been undertaken by the parties to the Stipulated
Judgement. The following tables summarizes the Basin Infrastructure Program implementation

status (source: 2020 BMC Annual report).

Project Name Parties Involved Funding Capital Cost Status
Status
Program A
Water Systems LOCSD/ Fully LOCSD/GSWC | Completed
Interconnection GSWC Funded $103,550
Upper Aquifer Well (8t LOCSD Fully $320,000 Well was drilled and cased in
Street) Funded December 2016. Budget remaining
$320,000 to equip the well. Design
is 100% complete and project has
been included in an IRWM Grant
Application. Construction is
scheduled to move forward in
summer of 2021
South Bay Well Nitrate LOCSD Fully $636,000 Completed
Removal Funded
Palisades Well Modifications LOCSD Fully Completed
Funded
Blending Project (Skyline GSWC Fully $1.15 mil Completed
Well) Funded
Water Meters S&T Completed
Program B
LOCSD Wells LOCSD Not Funded BMP: Project not initiated
$2.7 mil
GSWC Wells GSWC Not Funded BMP: Project not initiated
$3.2 mil
Community Nitrate Removal LOCSD/GSWC/S&T GSWC GSWC: $1.23 | GSWC’s Program A Blending
Facility Portion mil Project can be considered a first
Funded phase of the Program B Community
Nitrate Removal Facility.
Program C
Expansion Well No. 1 (Los GSWC Fully $1.76 mil Completed
Olivos) Funded
Expansion Well No. 2 LOCSD is currently LOCSD is BMP: Site selection is complete; the
leading the project currently $2.0 mil environmental work and submittal of
with potential GSWC leading the the Minor Use Permit to the County
and S&T involvement, | project with will be completed in May 2021.
depending on final respect to Construction is anticipated to begin
location funding Q1 2022.
Expansion Well 3 and LOVR GSWC/LOCSD Cooperative BMP: This project has been deferred under
Water Main Upgrade Funding $1.6 mil Adaptive Management.
LOVR Water Main Upgrade GSWC May be BMP: Project may not be required,
deferred $1.53 mil depending on the pumping capacity
of the drilled Program C wells. It
may be deferred to Program D.
S&T/GSWC Interconnection S&T/ Pending BMP: $30,000 | In conceptual design
GSWC
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Project Name Parties Funding Capital Cost Status
Involved Status
Program M
New Zone D/E Lower All Parties Funded $115,000 Completed
Aquifer monitoring well in through
Cuesta by the Sea BMC
Budget
Program U
Creek Discharge Program All Parties $50k Anticipated The 2019 budget includes funding for Soil
included cost of Aquifer Treatment evaluation in the amount of
and $582,000 $50,000. BMC authorized completion of the
approved through Soil Aquifer Testing to support implementation
in the CY feasibility of the program. These activities are currently
2019 phase on hold pending outcome of the CY2020 BMC
BMC budget discussions.
Budget

Not included in the table is the Water Reinvestment Program which is recycled water from the
Los Osos Water Reclamation Facility operated by the County. The bulk of the water from this
project goes to the Broderson leach field for groundwater recharge. To date, a majority of the
Urban Water Use Efficiency Program was implemented as part of the Prohibition Zone retrofit
program associated with the wastewater project.

Basin Metrics — Groundwater Monitoring Results

To determine the effectiveness of the projects and programs implemented and their impacts on
managing the impacts of nitrates in the Upper Aquifer and seawater intrusion into the Lower
Aquifer, the Basin Plan has established four monitoring metrics. The metrics allow the Basin
Management Committee, regulatory agencies and the public to evaluate the status of nitrate
levels and seawater intrusion in the Basin through objective, numerical criteria that can be tracked
over time. The BMC is in the process of evaluating all the metrics as part of their 2021 work plan
as recommended in the Basin Plan. The following is a brief description of each metric.

Basin Yield Metric- The Basin Yield Metric compares the actual amount of groundwater
extracted in a given year with the estimated sustainable yield of the Basin under then-current
conditions with a goal of being of a numeric value of 80 or less.

Water Level Metric- The Water Level Metric is defined as the average Spring groundwater
elevation, measured in feet above mean sea level, in five Lower Aquifer wells with a goal to be 8
feet above the sea level mean.

Chloride Metric- The Chloride Metric is defined as the weighted average concentration of
chlorides in four key Lower Aquifer wells with a goal of being 100 mg/L or lower.

Nitrate Metric- The Nitrate Metric is defined as the average concentration of nitrate in five First
Water key wells located in areas of the Basin that have been impacted by elevated nitrate
concentrations with a goal of being 10 mg/L or lower.

The following table provides the results of monitoring data as it relates to the Basin Metrics since
2015.
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Metric Basin Plan Goal 2015 2016 2017 2018 2019 2020
Basin Yield | 80 orless 89 78 75 74 69 73
Water Level | 8 ft. above sea level mean 0.6 1.0 1.5 20 1.8 1.8
Chloride 100 mg/L or lower 188 225 132 145 162 205
Nitrate 10 mg/L or lower 254 26 32 24 22 20

Groundwater Basin Sustainability Concerns

With six years of monitoring data now available, the results of the implementation of the Basin
Plan are mixed. Based on the trends and monitoring results in the previous Annual Reports, it
may take several more years before it is possible to determine whether implementation of the
Basin Plan has been successful in reversing seawater intrusion and improving other unfavorable
water quality trends for existing residence let alone new development. The three water purveyors
are in agreement that prior to being asked to serve additional demand, the Basin Metrics must
indicate not only an end to deteriorating conditions but measurable and sustainable improvements
across the Basin. It is also agreed that it may be necessary to consider creative water supply
options, such as supplemental or imported water, in order to solve the long-term water issues
within the Basin.

SLO County Water Conservation and Flood Control District’s Regional Water
Infrastructure Resiliency Plan (RWIRP)

As an introduction to the RWIRP, back in 2012, the SLO County Flood Control & Water
Conservation District (Flood Control District) had completed Master Water Report included a
number of recommendations to improve regional water supply reliability and resilience in SLO
County. The highest priority identified for the Flood Control District was to optimize the use of all
water resources and water infrastructure available within the County including State Water,
Salinas Reservoir, Whale Rock Reservoir, Lopez Reservoir and the Nacimiento Water Project.

During the peak of the unprecedented drought that occurred from 2012 to 2017, it became clear
that coordination between staff of the municipal water purveyors that are connected to regional
water supply projects would be necessary for exploring resiliency strategies. Key water agency
staff, referred to as the Countywide Water Action Team (CWAT), began to meet to develop an
approach for moving forward on the recommendations in the Master Water Report and potential
new regional resiliency concepts in light of the unprecedented drought.

Building on the 2012 Master Water Report recommendations and potential new regional resiliency
concepts, the CWAT identified four priority areas to focus on concepts that related to use of
regional infrastructure that were not being led by another entity or group:

1. Infrastructure Interties and Agreements: Develop this Regional Water
Infrastructure Resiliency Plan (RWIRP) to identify opportunities to move water
through existing or new interconnected water systems to address critical water
supply vulnerabilities.

2. Countywide Water Emergency Planning: Document drought response actions and
opportunities in the recently completed Countywide Local Hazard Mitigation Plan
(LHMP), Integrated Regional Water Management (IRWM) Plan and other plans as
appropriate and as it relates to potential State requirements.

3. Salinas Dam: Evaluate the feasibility and potential benefits associated with
transferring the facilities to District ownership and installing gates to increase the
storage volume.
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4. Desalination: Begin discussing the conditions under which a regional project may
be feasible.

A major component of the RWIRP is the analysis of regional water supply vulnerabilities,
identification of projects and/or transfer/exchange/water sales opportunities to improve water
supply resiliency, and development of a framework to facilitate inter-agency collaboration
amongst San Luis Obispo County water purveyors. The steps the CWAT utilized to develop the
RWIRP are listed below and described in the figure.

Supply/Demand Assessment

Drought Risk Assessment

Supply Source Risk Assessment

Resiliency Score

Resiliency Risk Mitigation Opportunities Evaluation

« Climate Change
« Natural Disasters

» Maintenance/Failures « Prioritized List of
* Regulatc')ry/Environmental * Surplus/Deficit Agencies & « Identification of Ongoing Mitigation
* Water Rl.ghts' « Supply Portfolio Eféfr?;:zegeecj Initiatives
» Composite Risk Score by Diversity Supbly Resili « Potential Interconnections and/or
Source e upply Resiliency
« Prioritization for Transfer/Exchange Agreements
Health & Safety Uses « Potential Integration with Regional
« Composite Supply Initiatives
Portfolio Risk Score « Recommended Next Steps
by Agency

Regional Water Infrastructure Resiliency Plan Results

Applying the previously referenced steps to develop the RWIRP, a series of water supply
assessments were analyzed to create risk and vulnerability scores for water agencies throughout
the County. Of course, of most interest to the District is the analysis of Los Osos. Though Los
Osos ranked number 9 overall on the resiliency risk rankings (out of 41 agencies; pages 27-29 in
the report), the community as a whole were in the top 5 for the highest risk because our single
source of water with no planned mitigation opportunities in the works.

Report Summary

It is important for the Board and community to understand the complexities of water supply
planning in these uncertain times of climate change. Though the Basin Plan is an excellent
roadmap for project and program implementation that may stabilize the Basin, there are many
assumptions built into the Basin Plan that could take years to realize and there are no guarantees
that each element will achieve the expected result. It has been estimated that it could take another
five plus years to know if the Basin Plan is working as designed.

RWIRP provides a useful snapshot into what is needed by communities to become water supply
resilient. The areas that are least vulnerable have multiple sources (two or more) of water which
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is essential in water supply planning especially in California. Given the vulnerabilities identified in
the RWIRP for Los Osos and the reservations of the success related to the Basin Plan
implementation, staff is recommending that the Board provide direction to seek opportunities to
diversify the District's water portfolio, in particular, an intertie to the State Water Project and/or
Morro Bay’s water system.

As regional water projects are identified and built in the future, an inter-connection to the regional
water system is essential. As stated previously, with the uncertainties of climate change,
especially when projecting out 30 to 50 years, the water supply diversification decisions we make
today will impact the quality of life for both our current population and future generations to come.

FINANCIAL IMPACT

Staff is requesting that the Board approve $10,000 from the Fund 500 Professional and Consulting
Services budget (GL 7320) to engage the District Engineer for support services during the
investigation. If the Board approves the recommended actions, staff will return to the Board with
updates on project alternatives and estimated costs as they become available.

Attachments
SLO County Flood Control and Water Conservation District’s Regional Water Infrastructure
Resiliency Plan (Executive Summary Only; entire document at www.losososcsd.orq)

Basin Plan available online at https://www.slocounty.ca.gov/Departments/Public-
Works/Committees-Programs/Los-Osos-Basin-Management-Committee-(BMC).aspx
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Thank you for your interest in County-wide water resiliency planning. Please note:

The Draft Regional Water Infrastructure Resiliency Plan began in 2018 in response to the drought
inthe 2010s. It provides a point-in-time overview of the available water supply, current and future
water demand, and a qualitative evaluation of resiliency for 40 water systems in SLO County. This
“qualitative evaluation of resiliency” considered the potential effects of droughts, climate change,
critical failure/disaster, and more.

This report includes a point-in-time “compilation of readily available” water supply and demand
information needed to develop a relative ranking of resiliency, and is not intended to be the
authority on specific agency water production and demand data. For example, this analysis was
developed prior to the release of the 2020 Urban Water Management Plan (UWMPs) for the larger
purveyors. The footnote in Appendix E contains information regarding the sources of data in the
various report tables. Please coordinate with the specific water agency regarding their water
related data.

The evaluation serves as a starting point for vetting long-term solutions (e.g. connection to a
second source of supply via an intertie and mutually beneficial agreement) for those agencies
estimated to have the least relative resiliency and no known mitigation measure(s). Also, District
staff intends to include the methodology of this draft report in the forthcoming update to the
County-wide Master Water Report, which will allow the County to track resiliency as UWMPs and
similar plans are updated over time.
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1 EXECUTIVE SUMMARY

1.1 PURPOSE, OBJECTIVES, PROCESS AND OUTCOMES
What is the purpose of the Regional Water Infrastructure Resiliency Plan (RWIRP)?

The purpose of the RWIRP is to develop:

e Astructured analysis of San Luis Obispo County’s regional water supply vulnerabilities and
opportunities to improve resiliency.

o Aframework for supply reliability and resilience information that facilitates collaboration
amongst San Luis Obispo County water purveyors to further resiliency initiatives.

What are the objectives of the RWIRP?

The objectives of the RWIRP include the following:

1. Fulfill 2012 San Luis Obispo County Master Water Report (2012 Master Water Report)
recommendations.

Address one of the critical Countywide Water Action Team (CWAT) priority focus areas.
Aid in meeting State-mandated drought planning requirements per Assembly Bill 1668
Integrate local and regional water planning efforts.

vk wN

Provide a launching pad for a “living document” for project planning & collaboration, funding

opportunities, and implementation.

6. Support preparedness for the inevitability of future droughts and water shortages due to
climate change, natural disasters, infrastructure maintenance and failures,
regulatory/environmental considerations, and water rights factors.

7. Utilize “green light” thinking to identify how regional resources could be connected based on an

engineering perspective, with the understanding that regulatory, political and economic factors

would need to be considered to determine the ultimate feasibility of the concepts.

What was the RWIRP’s process used to fulfill the purpose and objectives?

The steps the CWAT utilized to develop the RWIRP are described below and shown in Figure 1 below.

Supply/Demand Assessment — The Supply/Demand Assessment includes a compilation of readily
available information on each water purveyor’s water supply availability, anticipated demands and
existing exchange/transfer agreements.

Drought Risk Assessment — The Drought Risk Assessment evaluates and quantifies each purveyor’s
water supply portfolio’s ability to reliably provide water during extended drought conditions.

Supply Source Risk Assessment — The Supply Source Risk Assessment evaluates the vulnerability of each
of the major water supply sources to Climate Change, Natural Disaster, Maintenance Shutdowns and
Failures, and Regulatory, Environmental and Water Rights challenges. An aggregate Supply Source Risk
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Score is evaluated for each purveyor based on the percentage that each supply source makes up of its

water supply portfolio.

Resiliency Risk Score — The Resiliency Risk Score combines the Drought Risk and Supply Source Risk
Assessments scores, along with additional scoring criteria, to develop a combined Resiliency Risk Score
for each purveyor and a prioritized list of agencies in need of enhanced resiliency.

Resiliency Risk Mitigation Opportunities Evaluation — Resiliency Risk Mitigation Opportunities
Evaluation identifies and evaluates mitigation opportunities to improve water supply reliability for the

most vulnerable purveyors.

¢ Climate Change

¢ Natural Disasters

e Maintenance/Failures

¢ Regulatory/Environmental
¢ Water Rights

e Composite Risk Score by
Source

e Prioritized List of
Agencies &
Regions in Need
of Enhanced
Supply Resiliency

o Surplus/Deficit

e Supply Portfolio
Diversity

e Prioritization for
Health & Safety Uses

e Composite Supply
Portfolio Risk Score
by Agency

Figure 1. RWIRP Methodology

What are the conclusions of the RWIRP?

e |dentification of Ongoing Mitigation
Initiatives

e Potential Interconnections and/or
Transfer/Exchange Agreements

¢ Potential Integration with Regional
Initiatives

eRecommended Next Steps

The Resiliency Risk Evaluation identified a number of agencies that have elevated resiliency risk scores
and are Potentially Vulnerable to extended drought or infrastructure failure conditions. The majority of
these agencies are already working on Resiliency Risk Mitigation Opportunities (i.e. resiliency
improvement projects, interconnections and/or transfer/exchange agreements to improve water supply
resiliency). However, there were five agencies in four regions (San Miguel, Edna, Los Osos & Chorro
Valley) that the CWAT identified as potentially vulnerable and that could benefit from improved water

supply resiliency.

7/30/2021
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Of the agencies and regions identified as Potentially Vulnerable and without identified Resiliency Risk
Mitigation Opportunities, one was determined to be isolated from the regional water conveyance
infrastructure and neighboring agencies and thus not able to improve resiliency through readily
achievable interconnections and/or transfer/exchange agreements. Though the CWAT did not identify
Resiliency Risk Mitigation Opportunities for this agency, potential vulnerabilities warrant further
investigation to determine potential projects or other opportunities to improve water supply resiliency.

The remaining four regions were determined by the CWAT to be located within sufficient proximity to
the regional infrastructure or neighboring agencies to warrant investigation of potential interconnection
and/or transfer/exchange opportunities to improve resiliency. For these agencies, the CWAT identified
potential Resiliency Risk Mitigation Opportunities and performed a high-level scoring and ranking
evaluation to assist the San Luis Obispo County Flood Control & Water Conservation District (District)
and the Potentially Vulnerable agencies in identifying preferred resiliency improvement opportunities
and taking the next steps toward implementation.

The majority of the Resiliency Risk Mitigation Opportunities identified by the CWAT included connecting
the Potentially Vulnerable agencies with regional conveyance infrastructure or developing an
interconnection and/or transfer/exchange agreement with a neighboring agency with a more resilient
water supply portfolio. Connections to the State Water Project (SWP) and the Nacimiento Water Project
(NWP) were identified as potential opportunities to improve resiliency for the majority of the Potentially
Vulnerable agencies. Specific outcomes for each region with Potentially Vulnerable agencies are
described as follows:

San Miguel — The highest ranking Resiliency Risk Mitigation Opportunity identified for San Miguel
included purchasing Salinas River water rights from an upstream water rights holder and pumping
underflow from new gallery wells. Alternatively, NWP water could potentially be percolated, but that
would require use of recharge facilities, which was not included in this analysis. Agencies in the region
see this project and other interconnections as an engineering opportunity but anticipate that cost would
make them infeasible unless integrated into a larger regional project with Camp Roberts or another
agency to make them more economically feasible. Furthermore, San Miguel CSD is pursuing optimized
use of their well field or other potential well sites and developing recycled water to offset potable use.

Edna — The highest ranking Resiliency Risk Mitigation Opportunity identified for Edna included
connecting to the SWP pipeline and purchasing SWP Water. An alternative that was not analyzed is the
potential for San Luis Obispo to connect to SWP and wheel SWP water to Golden State Water Company
(GSWC), which could provide additional potential exchange opportunities between SWP, NWP, Salinas
and Whale Rock agencies. Some other potential opportunities that were brainstormed during this
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process included potential use of the SWP Management Tools* for more flexibility to provide water, or
potentially the opportunity to partner with other agencies in the County to share cost of SWP buy-in and
contracting. Another opportunity that was additionally considered was a potential emergency intertie
with the City of San Luis Obispo. For this alternative to be feasible, the City San Luis Obispo would need
to change existing ordinances prohibiting the sale of potable water outside of the City limits and alter its
place of use within water rights permits for its surface water supplies. GSWC, the District and San Luis
Obispo intend to continue exploring potential opportunities.

Los Osos — The highest ranking Resiliency Risk Mitigation Opportunity identified for Los Osos included
constructing an interconnection with the City of Morro Bay. The interconnection would allow for the
delivery of municipal blend water from Morro Bay’s distribution system to Los Osos. An alternative that
was not analyzed is the potential for water to be transferred from Los Osos to Morro Bay in the event of
an infrastructure failure for SWP or Chorro Valley pipelines or to enhance conjunctive use opportunities.
The Los Osos water purveyors intend to further investigate this and other potential opportunities in
conjunction with the additional programs identified in the Los Osos Basin Plan to improve water supply
sustainability.

Chorro Valley — The highest ranking Resiliency Risk Mitigation Opportunity identified for the Chorro
Valley included construction of a Salinas/NWP intertie. An extension of the NWP pipeline to an old
Salinas pipeline to Chorro Valley Reservoir and WTP at the California Men’s Colony could provide
multiple opportunities for additional water and in-lieu exchanges in the Chorro Valley, including the
potential to purchase water from the NWP Sales Program?. The District intends to seek funding to
inspect old Salinas line infrastructure, continue previous work the County started in 2014 to
interconnect to Chorro, investigate a potential bypass option, and look further into capacity and
treatment constraints.

In addition to the specific Resiliency Risk Mitigation Opportunities and related findings, the process of
developing the RWIRP was determined to provide the additional regional water resource planning
benefits described below:

1 For more information on the State Water Project Water Management Tools Study, visit:
https://www.slocounty.ca.gov/Departments/Public-Works/Current-Public-Works-Projects/State-Water-
Project-Water-Management-Tools-Study.aspx

2 The Nacimiento Water Project Water Sales Program is being developed in coordination with the

Nacimiento Project Commission: https://www.slocounty.ca.gov/Departments/Public-Works/Committees-
Programs/Nacimiento-Project-Commission.aspx
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Enhanced Relationships — The workshop format of the RWIRP provided the opportunity for key staff
from water agencies in the County to improve and enhance relationships through engaging in an open
dialog, working together collaboratively, and developing a common understanding of water supply
challenges and opportunities for their agency and/or their neighboring agencies.

Systematic Evaluation — The comprehensive and systematic evaluation of resiliency risk provided the
District and the participating agencies with an improved understanding of potential water supply
vulnerabilities, will aid in determining where to focus staff and budget resources, and provides
justification for implementation of projects/initiatives to improve water supply resiliency in San Luis
Obispo County moving forward.

What are the recommendations from the RWIRP?

The District, CWAT and other relevant agencies should continue evaluation and collaboration to advance
short-term initiatives to improve resiliency, such as the ongoing Countywide Emergency Planning
priorities (Appendix D) and the RWIRP Resiliency Risk Mitigation Opportunities as well as long-term
Initial Regional Water Resiliency Concepts (Appendix A) and Salinas Dam and Desalination CWAT
priorities (Appendix B).

Based on the conclusions and identified benefits of the RWIRP, the following recommendations were
developed for improving water supply resiliency in San Luis Obispo County.

Dynamic Document — The framework developed for assessing resiliency risk and evaluating mitigation
opportunities should be updated as new information is made available on the supply availability, future
demands, mitigation projects or other parameters. The completion of the 2020 Urban Water
Management Plans (UWMPs) and subsequent monthly and annual reporting requirements will provide
opportunities to update the supply/demand component of the Resiliency Risk Assessment. Other State
data sources could be used as well, such as electronic annual report (eAR) data from the State Water
Resources Control Board- Division of Drinking Water. Updating the Resiliency Risk Assessment with new
supply/demand estimates will likely impact the resiliency rankings as the 2020 UWMP updates will be
the first formal supply/demand evaluation for most agencies following the recent unprecedent drought
from 2012 — 2017 that identified new vulnerabilities in agencies’ water supply portfolios.

Planning Integration — The RWIRP and the Resiliency Risk Assessment findings should be integrated with
other local and regional water supply resiliency initiatives. DWR recently completed a vulnerability
analysis of small water suppliers and rural communities and recently published final recommendations
for county-wide drought planning (https://water.ca.gov/Programs/Water-Use-And-Efficiency/2018-Water-

Conservation-Legislation/County-Drought-Planning). The results of the DWR analysis are also provided in an

interactive map format
(https://dwr.maps.arcgis.com/apps/MapSeries/index.html?appid=3353b370f7844f468cal6b8316fa3c7b). The
RWIRP could be updated with more focus on rural and small water agencies from the DWR analysis. As

more formal requirements for resiliency planning are developed, the RWIRP can be updated or used as a
functional equivalent for meeting future drought planning and resiliency evaluation regulations.
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As described in Section 2.5, the RWIRP is intended to be a platform for a “living document” resource and
tool that can be integrated with and/or inform the following:

* Master Water Report

* Integrated Regional Water Management (IRWM) Plan

*  UWMPs and Forthcoming Monthly and Annual State Reporting

* Sustainable Groundwater Management Act (SGMA) compliance documents and initiatives
* Individual Agency Supply Initiatives

* Regional Agency Supply Initiatives (e.g., SWP Management Tools, NWP Sales Program, etc.)

Enhanced Supply Risk Evaluation — The Supply Source Risk Assessment that was completed for the
RWIRP could be improved through incorporation of Decision Support Software that would allow for
evaluation of multiple variables to determine system vulnerabilities and development of probabilistic or
probability-based assessments of vulnerability for the different water supply sources to extended
droughts, natural disasters and infrastructure failures. Additionally, water agencies are required to
report on resiliency vulnerabilities and mitigations for their Resiliency Risk Assessments (RRA) and
Emergency Response Plans (ERP) to meet America’s Water Infrastructure Act (AWIA) requirements.

Regional Interconnections — The RWIRP focused on evaluation of the vulnerabilities and interconnection
mitigation opportunities to improve resiliency for the most vulnerable agencies and those without
identified mitigation opportunities. The RWIRP and Countywide Emergency Planning CWAT priorities
represent opportunities to get “quick wins” through lower effort interconnections and agreements from
agency to agency and provide a launching pad for larger regional projects. There is significant potential
to improve resiliency for other agencies through larger regional projects identified in the Initial Regional
Water Resiliency Concepts (Appendix A) and Salinas Dam and Desalination CWAT priorities. These larger
initiatives could allow the transfer of water between different supply sources (e.g. North County/South
County Water Supply interconnection, Salinas/Lopez Reservoir interlake tunnel, etc.). Analysis of these
additional opportunities should be included in future phases of the RWIRP and other District/CWAT
initiatives (Appendix B).
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2 INTRODUCTION

2.1 PURPOSE AND OBJECTIVES

The purpose of the Regional Water Infrastructure Resiliency Plan (RWIRP) is to perform a structured
analysis of regional water supply vulnerabilities & opportunities to improve resiliency and develop a
framework for facilitating collaboration amongst San Luis Obispo County water purveyors to further
resiliency initiatives.

The objectives of the RWIRP are to achieve the following:

1. Fulfill 2012 San Luis Obispo County Master Water Report (2012 Master Water Report)
recommendations

Address one of the critical Countywide Water Action Team (CWAT) priority focus areas
Aid in meeting State-mandated drought planning requirements

Integrate local and regional water planning efforts

vk wnN

Provide a launching pad for a “living document” for project planning & collaboration, funding
opportunities, and implementation

6. Support preparedness for the inevitability of future droughts and water shortages due to
climate change, natural disasters, maintenance and failures, regulatory/environmental, and
water rights factors.

2.2 BACKGROUND

Since establishment in 1945, the San Luis Obispo County Flood Control and Water Conservation District
(District) has been an active participant and leader in developing integrated regional water solutions for
San Luis Obispo County. From its construction of the Lopez Dam and Water Treatment System in the
1960’s, to the development of the State Water Project (SWP) in the 1990’s, and the development of the
Nacimiento Water Project, the District has actively worked with local stakeholders to develop planning
and implementation solutions to pressing water problems.
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The District’s 2012 San Luis Obispo County Master Water Report (2012 Master Water Report), included
a number of recommendations to improve regional water supply reliability and resilience in San Luis
Obispo County. The highest priority for the District identified in the 2012 Master Water Report was to
“lead the effort to optimize the use of unsubscribed water from the State Water Project (SWP) and the
Nacimiento Water Project (NWP), in conjunction with other facilities, to promote enhanced use of
existing available resources that support local agency use and exchanges” (1). The District has since
initiated studies?, in coordination with the State Water Subcontractors Advisory Committee and
Nacimiento Water Commission respectively, to follow through on those recommendations.

Additionally, the 2012 Master Water Report recommended a range of other solutions to improve
regional water supply reliability, including:

e Suggest that each community in the county consider developing a contingency plan and provide
technical expertise or administrative support to County Service Areas (Contingency Plan or
Reliability Supply, Sec, 4.8.1)

e Establish the District’s role in developing “boiler plate” agreements, streamlined processes for
local interagency collaboration and governance structures for future projects and programs
(Streamline Institutional Agreements, Sec. 4.8.6)

After the completion of the 2012 Master Water Report, during the peak of the recent, unprecedented
drought that occurred from 2012 to 2017, it became clear that coordination between staff of the
municipal water purveyors that are connected to San Luis Obispo County’s regional water supply
infrastructure projects (e.g. Salinas, Whale Rock Lopez, Lopez, State Water and Nacimiento) would be
necessary for exploring resiliency strategies. Key staff, commonly referred to as the Countywide Water
Action Team (CWAT), began to meet as needed to develop an approach for moving forward on
recommendations in the 2012 Master Water Report and potential new regional resiliency concepts in
light of the 2012-2017 drought.

The CWAT brainstormed potential opportunities to improve resiliency, such as reservoir interconnection
and exchange opportunities and new north - south county pipeline interties. The intent of the CWAT for
these Initial Regional Water Resiliency Concepts was to brainstorm with “green light” thinking of how
regional resources could be connected based on an engineering perspective, and with the
understanding that regulatory, political and economic factors would need to be considered to determine
the ultimate feasibility of the concepts. A schematic and description of the initial ideas developed by the

3 For more information on the State Water Project Water Management Tools Study, visit:
https://www.slocounty.ca.gov/Departments/Public-Works/Current-Public-Works-Projects/State-Water-
Project-Water-Management-Tools-Study.aspx

The Nacimiento Water Project Water Sales Program is being developed in coordination with the
Nacimiento Project Commission: https://www.slocounty.ca.gov/Departments/Public-Works/Committees-
Programs/Nacimiento-Project-Commission.aspx
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CWAT is included in Appendix A to this report and more information on development of these Initial
Regional Water Resiliency Concepts is provided in Section 6.

Building on the 2012 Master Water Report recommendations and potential new regional resiliency
concepts, the CWAT identified four priority areas to focus on that related to use of regional
infrastructure that were not being led by another entity or group:

1. Infrastructure Interties and Agreements: Develop this Regional Water Infrastructure Resiliency
Plan (RWIRP) to identify opportunities to move water through existing or new interconnected
water systems to address critical water supply vulnerabilities.

2. Countywide Water Emergency Planning: Document drought response actions and opportunities
in the recently completed Countywide Local Hazard Mitigation Plan (LHMP), Integrated Regional
Water Management (IRWM) Plan and other plans as appropriate and as it relates to potential
State requirements (see Section 2.3 and Appendix D).

3. Salinas Dam: Evaluate the feasibility and potential benefits associated with transferring the
facilities to District ownership and installing gates to increase the storage volume. The U.S.
Army Corps of Engineers is currently conducting a Disposition Study and the District recently
approved a letter of interest in owning the Dam. For more information see Appendix B.

4. Desalination: Begin discussing the conditions under which a regional project may be feasible.
Recent efforts have focused on the Diablo Canyon facility, and next steps include ranking the
potential locations identified in the 2015 Desalination Opportunities Summary Report. For more
information see Appendix B.

The RWIRP and Countywide Emergency Planning priorities are ongoing and provide a launching pad for
larger regional projects identified in the new north - south county pipeline interties concepts in
Appendix A as well as Salinas Dam and Desalination priorities development summarized in Appendix B.
Priorities 1 and 2 represent opportunities to get “quick wins” through lower effort interconnections and
agreements from agency to agency, whereas priorities 3 and 4 are intended to be “next steps” for
broader regional opportunities over a longer time period.

The District’s historical key roles in water resources planning and implementation will continue to evolve
with these priority area initiatives. For the RWIRP, the District intends to take on the role of developing
the RWIRP with CWAT agencies’ collaboration and facilitating further investigations of potential
resiliency opportunities if the District has a stake in the infrastructure and/or agreements identified. For
resiliency opportunities identified in the RWIRP that do not involve the District through infrastructure
and/or agreements, it is assumed that agencies will work amongst each other to further study or
implement these resiliency opportunities. Furthermore, the County will facilitate incorporation of
opportunities in Countywide water planning documents for agencies to justify these projects and seek
funding for them.
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The progress and outcomes from all of these efforts will be memorialized via individual technical
memorandums or reports and periodic updates to the Countywide IRWM Plan. In addition to improving
the understanding of potential vulnerabilities, analysis and documentation of water supply resiliency
strategies is also important for grant applications that are pursued for implementation. The following
sections describe the RWIRP’s analysis, conclusions and recommendations to support preparedness for
the inevitability of future droughts and water shortages due to climate change, natural disasters,
maintenance and failures, regulatory/environmental, and water rights factors.

2.3 RWIRP OVERVIEW

The concept of the RWIRP was developed as a logical progression of the CWAT’s initial water supply
planning/drought response efforts. The RWIRP includes a structured analysis of regional water supply
vulnerabilities, identification of projects and/or transfer/exchange/water sales opportunities to improve
water supply resiliency, and development of a framework to facilitate inter-agency collaboration
amongst San Luis Obispo County water purveyors. It is important to note that the RWIRP does not
assess all water agencies in the County, rather it only assesses municipal water purveyors that are
connected or are in close proximity to San Luis Obispo County’s regional water supply infrastructure
projects (e.g. Salinas, Whale Rock Lopez, Lopez, State Water and Nacimiento) and agencies included in
the 2012 Master Water Report. The State assessed vulnerability of small water suppliers and rural
communities as described in Section 2.5.2, Section 6 and Appendix D. The steps the CWAT utilized to
develop the RWIRP are described below and shown in Figure 2 below.

Supply/Demand Assessment — The Supply/Demand Assessment includes a compilation of readily
available information on each water purveyor’s water supply availability, anticipated demands and
existing exchange/transfer agreements.

Drought Risk Assessment — The Drought Risk Assessment evaluates and quantifies each purveyor’s
water supply portfolio’s ability to reliably provide water during extended drought conditions.

Supply Source Risk Assessment — The Supply Source Risk Assessment evaluates the vulnerability of each
of the major water supply sources to Climate Change, Natural Disaster, Maintenance Shutdowns and
Failures, and Regulatory, Environmental and Water Rights challenges. An aggregate Supply Source Risk
Score is evaluated for each purveyor based on the percentage that each supply source makes up of its
water supply portfolio.

Resiliency Risk Score — The Resiliency Risk Score combines the Drought Risk and Supply Source Risk
Assessments scores, along with additional scoring criteria, to develop a combined Resiliency Risk Score
for each purveyor and a prioritized list of agencies in need of enhanced resiliency.

Resiliency Risk Mitigation Opportunities Evaluation — Resiliency Risk Mitigation Opportunities
Evaluation identifies and evaluates mitigation opportunities to improve water supply reliability for the
most vulnerable purveyors.
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Figure 2. Risk Assessment and Methodology

2.4 PROGRAM CHARTER

Before embarking on the development of the RWIRP, the CWAT created a Program Charter to establish
a common understanding of the mission, vision, objectives and performance measures and guiding
principles for the RWIRP. The charter was developed collaboratively by the members of the CWAT and
used as a guidance document as the group worked through the different steps of the RWIRP. The RWIRP
Charter Mission statement is provided below and the entire RWIRP charter is included as Appendix B to
this report.

Mission

Identify and prioritize initiatives to mitigate vulnerabilities and enhance reliability, resilience,
and optimum utilization of existing and future regional water infrastructure

2.5 RELATED INITIATIVES

Two new initiatives have subsequently reinforced the need to develop this RWIRP —the County’s
Regional Infrastructure and Housing Planning effort and Assembly Bill (AB) 1668, which requires the
California Department of Water Resources (DWR), in consultation with other agencies and the County
Drought Advisory Group (CDAG), to 1) report on Small Water Suppliers and Rural Communities at Risk of
Drought and Water Shortage Vulnerability and 2) provide Recommendations and Guidance to Address
the Planning Needs of these Communities.
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2.5.1 County Regional Infrastructure and Housing Plan

The County is coordinating a broader regional effort to examine infrastructure and housing needs
countywide and to integrate efforts to address the region’s critical housing and infrastructure shortage.
Local non-profit affordable housing developers and other community stakeholders have identified a lack
of critical water-related infrastructure as one of the key obstacles to building more affordable housing in
the County and meeting future State-driven regional housing allocation mandates. A cornerstone of this
effort is the collaborative efforts between the County, seven cities, San Luis Obispo Council of
Governments (SLOCOG), community stakeholders, and neighboring counties. The results of this
collaborative effort will be laid out in the County’s first Regional Infrastructure and Housing Strategic
Action Plan (RIHP). Therefore, this RWIRP considers how potential strategies to improve water supply
resiliency Countywide can also support housing objectives, and its findings can be incorporated into the
RIHP.

2.5.2 Small Water Suppliers Drought and Vulnerability Analysis, Recommendations and
Guidance
In accordance with Assembly Bill (AB) 1668 (May 31, 2018), the California Department of Water
Resources (DWR), in consultation with other agencies and the State’s County Drought Advisory Group
(CDAG), has conducted its own vulnerability analysis of small water suppliers and rural communities in
the County. This report included a numeric risk score for each supplier and community examined, which
is derived from a set of indicators developed from a stakeholder process. County of San Luis Obispo staff
analyzed this report and compared it with the RWIRP analysis and process as described in Appendix D.
DWR also recently published draft recommendations regarding county-wide drought planning?, and this
RWIRP and other local planning documents can serve to meet the recommendations should they
become State mandates.

4 https://water.ca.gov/Programs/Water-Use-And-Efficiency/Making-Conservation-a-California-Way-of-
Life/County-Drought-Planning
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3 SUPPLY & DEMAND ASSESSMENT

Agencies throughout the County have a history of planning for water supply resiliency. Regional surface
water sources including the SWP, NWP, Lopez Reservoir, Salinas Reservoir (Santa Margarita Lake), and
Whale Rock Reservoir were developed to promote long-term water supply security in the County.
However, it is anticipated that the existing use of these resources could be enhanced to be more
resilient by establishing physical and/or contractual connections. The current status and anticipated use
of these resources’ infrastructure and agreements was inventoried as one of the first steps of the RWIRP
to provide the basis of the Drought and Supply Source Risk Assessments.

3.1 EXISTING & FUTURE CONDITIONS

Supply and demand estimates were inventoried based on various planning documents, infrastructure
contracts and agreements, applicable emergency authorizations, and water purveyor authorities to
understand each agency’s supply and demand status as well as their agreements to provide each other
water supply when water demands can’t be met with normal supplies. Identifying agencies’ supply
surpluses and deficits is one of the metrics used to determine resiliency risk for agencies throughout the
County.

In addition to the compiled supplies and demands, a “supply buffer” was applied. Actual demands can
fluctuate from estimated demands due to a myriad of conditions, so it is prudent to have a supply buffer
beyond estimated demands. As recommended in the 2012 Master Water Report’s Reliability Supply
Goal, this evaluation considers if agencies have an additional 20% of supply above their demand as a
reliability reserve (1). Table 1 summarizes, and Appendix E details, existing supply and demand
estimates and agencies’ supply surplus or deficit considering a 20% supply buffer. As shown in this
summary, some agencies are vulnerable to supply deficits under normal existing and future conditions.
There are existing and historical agreements, summarized in Table 2, that allow agencies to provide each
other water under certain conditions outside of the normal contracts for each supply source. Figure 3
schematically shows each agencies’ supply status as well as physical and contractual connections
between agencies to provide supplies when normal supplies aren’t available. Figure 4 shows the surplus
and deficits from Table 1 on maps along with the regional surface water infrastructure pipelines for
context.
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Table 1. Existing and Projected Future Supply and Demand Summary
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Arroyo Grande 2,290 1,523 3,813 2,867 946 33% 3,440 373 1
Atascadero MWC 3,244 5,811 0,055 [NSOBONN 3,986 79% 6,083 2,972 2
Avila Beach CSD 100 68 168 74 94 127% 89 79 3
Avila Valley MWC 20 12 32 31 1 3% 37 -5 4
Bella Vista MHP (Cayucos) [ 10| 10 10 0 0% 12 2 5
Cal Poly 959 959 911 48 5% 1,093 -134 6
California Men'’s Colony 735 420 25 Bl 48200 | 480 69% 840 340 7
Cayucos Cemetery District 18 18 16 2 13% 19 -1 8
County Operations Center 150 25 3 178 94 84 89% 113 65 9
CSA 10A- Cayucos | 230 | 230 132 98 74% 158 72 10
CSA 12- Avila Beach 7 61 68 30 38 128% 36 32 11
CSA 16- Shandon 66 147 213 147 66 45% 176 37 12
Cuesta College 140 140 125 15 12% 150 -10 13
Grover Beach 800 1,407 2,207 1,579 628 40% 1,895 312 14
Morro Bay 1,313 3,019 4,332 1,298 3,034 234% 1,558 2,774 15
Morro Rock MWC 170 56 226 121 105 87% 145 81 16
Nipomo CSD 3,000%2 1,244 4,244 3,187 1,057 33% 3,824 420 17
Oceano CSD 750 303 900 1,953 855 1,098 128% 1,026 927 18
Paso Robles 6,488 6,758 13,246 7,089 6,157 87% 8,507 4,739 19
Paso Robles Beach Water Association 222 222 163 59 36% 196 26 20
Pismo Beach 1,240 896 700 2,836 1,888 948 50% 2,266 570 21
Port San Luis 100 100 12 88 735% 14 86 22
San Luis Obispo 5,482 4,910 -500 9,892 5,225 4,667 89% 6,270 3,622 23
San Miguelito MWC 275 118 393 263 130 49% 316 77 24
Santa Margarita Ranch MWC 80 1,621 1,701 1,621 80 5% 1,945 -244 25
Templeton Community Services District 398 2,414 2,812 1,440 1,372 95% 1,728 1,084 26
San Simeon CSD 140 140 54 63% 103 37 27
Cambria CSD 1,017 1,017 747 270 36% 896 121 28
Los Osos CSD/S&T MWC/GSWC 2,100 2,100 1,082 106% 1,222 878 29
Camp San Luis Obispo 340 340 138 202 146% 166 174 30
GSWC Edna Valley 410 410 410 0 0% 492 -82 31
GSWC Nipomo 208! 852 1,060 1,060 0 0% 1,272 -212 32
GSWC Cypress 208! 462 670 720 -50 -7% 864 -194 33
Woodlands MWC 417* 405 822 850 -28 -3% 1,020 -198 34
Conoco-Phillips 1,400 1,400 1,200 200 17% 1,440 -40 35
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CSA 23- Santa Margarita 164 164 36
Garden Farms CWD 93 48 37
San Miguel CSD 235 235 38
Camp Roberts 190 190 39
Nacimiento Water Co. 600 600 40
Heritage Ranch CSD 1,100 619 41

Supply Source Total

groundwater.

ZNipomo CSD’s actual conveyance capacity for the Nipomo Supplemental Water Projects is 2,186 AFY, after subtracting the allocations of the other Nipomo Mesa agencies.

1SWP supply totals for Nipomo CSD, GSCW Nipomo, GSWC Cypress Ridge and Woodlands MWC represents municipal blend from the City of Santa Maria/Nipomo Supplemental Water Project and represents a mix of SWP water and
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Item

Agreement
Type

Mutual aid
agreement

Mutual aid
agreement

Mutual aid
agreement

Exchange
agreement

Emergency
agreement

Temporary
agreement

7/30/2021

Agencies Involved

Whale Rock Commission and
the City of Morro Bay

CMC, Whale Rock Commission

California Men’s Colony (CMC)
and Morro Bay

City of San Luis Obispo and CSA
10A (Morro Rock MWC, Paso
Robles Beach Water
Association)

AMWOC, CSA 23 and Garden
Farms CSD

OCSD, Arroyo Grande

Source

Whale
Rock, SWP,
Other

Whale
Rock,

NWP, SWP,
Salinas,
Other

Whale
Rock for
NWP

NWP,
other

Table 2. Existing Water Supply Agreements

Description

A mutual aid agreement between the Whale Rock Commission and
the City of Morro Bay, 2000, relative to water resources in the event
of an emergency. Because the water from Whale Rock is raw water
requiring surface water treatment, and the connection to the Whale
Rock system is with a potable pipeline, this was an emergency only
agreement. The Whale Rock Reservoir agreement is not currently
active.

Mutual aid agreements with the California Men’s Colony and the
Whale Rock Commission for emergency supply.

By operating the plant on a 24-hour basis, the CMC plant could
provide up to 1.7 MGD to Morro Bay. In the past, Morro Bay and
CMC have signed a mutual aid agreement that allows the two water
purveyors to provide water to each other during water shortages.
The mutual aid agreement calls for each purveyor to repay the
borrowed water at a later, mutually agreeable time. Morro Bay has
received water from this agreement in the past during SWP system
shutdowns. Morro Bay is currently working with the California
Department of Corrections and Rehabilitation to update and
formalize the exchange agreement with CMC.

An exchange agreement, 2005, between CSA 10A and the City of San

Luis Obispo allowing the delivery of up to 90 AFY of the City’s Whale

Rock water allocation to CSA 10A in exchange for CSA 10A’s purchase

of an equivalent amount of Nacimiento Water for delivery to the
City. The anticipated need for CSA 10A is 25 AFY at buildout.
Nacimiento water could be delivered to Morro Rock MWC or Paso
Robles Beach Water Association, as part of this arrangement.
Emergency Water Supply Agreement with the County of San Luis
Obispo to provide water from the AMWC system to County Service
Area 23 and the Garden Farms Community Water District during
emergency water shortage conditions.

The City of Arroyo Grande and Oceano CSD have entered into an
interim water supply agreement, for delivery of up to 100 AFY of
Oceano CSD water to the City.

Volume

Undefined

Undefined

Undefined

25-90 AFY

Undefined

100 AFY

Capacity

Undefined

Undefined

Undefined

Undefined

Notes

Used in 2008 and other times

As of 2016, the County of San
Luis Obispo has completed
construction of an emergency
intertie pipe between AMWC
and Garden Farms Community
Water District.

Expired in 2014
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References

2012 Master Water Report pg.
4-64 (1); Morro Bay UWMP (2)

2012 Master Water Report pg.
4-105 (1)

Morro Bay UWMP (2)

2012 Master Water Report pg.
4-65 (1)

AMWC UWMP (3)

2012 Master Water Report TM
No. 3, p. 38 (1)
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Figure 4. Existing Water Supply Surplus/Deficits to Meet 20% Demand Buffer
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4 RESILIENCY RISK EVALUATION

4.1 DROUGHT RESILIENCY RISK

As discussed in Section 3, some agencies are vulnerable to supply deficits under normal existing and
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future demand scenarios. It is prudent to plan for drought conditions to identify vulnerabilities. Recent

unprecedented drought conditions inform what can be expected in multiple dry years conditions.
Drought is a high risk vulnerability for many agencies Countywide. Multiple dry years conditions
estimates were extracted from various planning documents, converted to a percentage of normal

conditions for each agency and regional supply source, and circulated to CWAT agencies for

confirmation as summarized in Table 3. These percentages of normal were applied to values from Table

1 to yield Table 4 and Figure 5.

Table 3. Multiple Dry Years Supply and Demand Summary (%)

" > = g 2SS | 2o Existing

S |2 |3 |5 |83 |35 | Henw

v o N o ~% |<= Demand | Map
Agency Total #
Arroyo Grande 80% 100% 100% 1
Atascadero MWC 100% 100% 100% 2
Avila Beach CSD 48% 80% 100% 3
Avila Valley MWC 96% 80% 100% 4
Bella Vista MHP (Cayucos) 100% 100% 5
Cal Poly 100% | 100% 100% 6
California Men’s Colony 48% 100% | 100% 100% 7
Cayucos Cemetery District 100% 100% 8
County Operations Center 48% 100% | 100% 100% 9
CSA 10A- Cayucos 100% 100% 10
CSA 12- Avila Beach 48% 80% 100% 11
CSA 16- Shandon 24% 100% 100% 12
Cuesta College 48% 100% 13
Grover Beach 80% 100% 100% 14
Morro Bay 66% 76% 100% 15
Morro Rock MWC 100% 100% 16
Nipomo CSD* 100% 100% 100% 17
Oceano CSD 48% 80% 100% 100% 18
Paso Robles 100% 100% 100% 19
Paso Robles Beach Water
Association 100% 100% 20
Pismo Beach 48% 80% 100% 100% 21
Port San Luis 80% 100% 22
San Luis Obispo 100% 100% | 100% | 100% 96% 23

7/30/2021 13
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" > s g 2SS |20 Existing

S |2 |8 |5 |8 |35 | Aeny

o o N o ~o |5 Demand | Map
Agency Total #
San Miguelito MWC 48% 100% 100% 24
Santa Margarita Ranch MWC 100% 100% 100% 25
Templeton Community
Services District 100% 100% 100% 26
San Simeon CSD 100% 100% 27
Cambria CSD 85% 85% 28
Los Osos CSD/S&T MWC/GSWC 100% 100% 29
Camp San Luis Obispo 100% 100% 30
GSWC Edna Valley 100% 100% 31
GSWC Nipomo* 100% 100% 100% 32
GSWC Cypress* 100% 100% 100% 33
Woodlands MWC* 100% 100% 100% 34
Conoco-Phillips 100% 100% 35
CSA 23- Santa Margarita 100% 100% 36
Garden Farms CWD 100% 100% 37
San Miguel CSD 100% 100% 38
Camp Roberts 100% 100% 39
Nacimiento Water Company 100% 100% 40
Heritage Ranch CSD 100% 100% 41

7/30/2021 14
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Table 4. Multiple Dry Years Supply and Demand Summary (AFY)
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(@]

w z 5 g 52_" of

s s o 5 o v Supply

o o e o = c

1 S 3 20% Supply Needed for
= < Buffer Target | Target with
Agency Supply Existing Agency for Existing Existing
Agency Total Demand Total Surplus/Deficit Buffer % Demand* Demand Map #
Arroyo Grande 1,832 1,523 3,355 2,867 488 17% 3,440 -85 1
Atascadero MWC 3,244 5,811 9,055 5,069 3,986 79% 6,083 2,972 2
Avila Beach CSD 48 54 102 74 28 38% 89 14 3
Avila Valley MWC 19 10 29 31 -2 -8% 37 -9 4
Bella Vista MHP (Cayucos) 10 10 10 0 0% 12 -2 5
Cal Poly 959 959 911 48 5% 1,093 -134 6
California Men’s Colony 353 420 25 798 700 98 14% 840 -42 7
Cayucos Cemetery District 18 18 16 2 13% 19 -1 8
County Operations Center 72 25 3 100 94 6% 113 -13 9
CSA 10A- Cayucos 230 230 132 98 74% 158 72 10
CSA 12- Avila Beach 3 49 52 30 22 75% 36 16 11
CSA 16- Shandon 16 147 163 147 16 11% 176 -14 12
Cuesta College 67 67 125 -58 -46% 150 -83 13
Grover Beach 640 1,407 2,047 1,579 468 30% 1,895 152 14
Morro Bay 865 2,284 3,149 1,298 1,851 143% 1,558 1,591 15
Morro Rock MWC 170 170 121 49 40% 145 25 16
Nipomo CSD 3,000 1,244 4,244 3,187 1,057 33% 3,824 420 17
Oceano CSD 360 242 900 1,502 855 647 76% 1,026 476 18
Paso Robles 6,488 6,758 13,246 7,089 6,157 87% 8,507 4,739 19
Paso Robles Beach Water Association 222 222 163 59 36% 196 26 20
Pismo Beach 595 717 700 2,012 1,888 124 7% 2,266 -254 21
Port San Luis 80 80 12 68 568% 14 66 22
San Luis Obispo 5,482 4,910 -500 9,892 4,999 4,893 98% 5,999 3,893 23
San Miguelito MWC 132 118 250 263 -13 -5% 316 -66 24
Santa Margarita Ranch MWC 80 1,621 1,701 1,621 80 5% 1,945 -244 25
Templeton Community Services District 398 2,414 2,812 1,440 1,372 95% 1,728 1,084 26
San Simeon CSD 140 140 86 54 63% 103 37 27
Cambria CSD 864 864 635 230 36% 762 103 28
Los Osos CSD/S&T MWC/GSWC 2,100 2,100 1,018 1,082 106% 1,222 878 29
Camp San Luis Obispo 340 340 138 202 146% 166 174 30
GSWC Edna Valley 410 410 410 0 0% 492 -82 31
15
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o
v z 5 L n% g
3 3 ® 3 > £ Supply
« ) 3 20% Supply Needed for
=~ < Buffer Target | Target with
Agency Supply Existing Agency for Existing Existing
Agency Total Demand Total Surplus/Deficit Buffer % Demand* Demand Map #
GSWC Nipomo 208 852 1,060 1,060 0 0% 1,272 -212 32
GSWC Cypress 208 462 670 720 -50 -7% 864 -194 33
Woodlands MWC 417 405 822 850 -28 -3% 1,020 -198 34
Conoco-Phillips 1,400 1,400 1,200 200 17% 1,440 -40 35
CSA 23- Santa Margarita 164 164 164 0 0% 197 -33 36
Garden Farms CWD 93 93 48 45 94% 58 35 37
San Miguel CSD 235 235 235 0 0% 282 -47 38
Camp Roberts 190 190 190 0 0% 228 -38 39
Nacimiento Water Company 600 600 600 0 0% 720 -120 40
Heritage Ranch CSD 1,100 1,100 619 481 78% 743 357 41
Total 5,530 15,692 3,624 4,910 2,054 24,455 56,265 33,301 22,964 49,529 16,925
16
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Figure 5. Multiple Dry Years Existing Water Supply Surplus/Deficits to Meet 20% Demand Buffer
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4.2 SUPPLY SOURCE RISK ASSESSMENT

As discussed previously, some agencies are vulnerable to supply deficits under normal and drought
conditions when considering existing and future supply and demand scenarios. In addition to planning
for normal and drought conditions, it is prudent to plan for potential abnormal conditions that impact
water supplies. Therefore, additional potential factors that could impact water supply availability were
discussed and evaluated with the CWAT. The factors evaluated include the following resiliency risk
categories:

Climate Change
o Exacerbated supply reliability conditions due to sea level rise, shifting precipitation
patterns, temperature increases, etc.
o Increased frequency and intensity of drought and flooding
- Natural Disasters
o Earthquake
o Flood/landslide
o Debris from fires in reservoir conveyance infrastructure
- Maintenance and Failures
o Extended infrastructure failure
o Increased service intervals and durations
- Regulatory/Environmental
o Habitat Conservation Plan (HCP) mandated downstream releases
o Sustainable Groundwater Management Act (SGMA) requirements and initiatives
- Water Rights
o Adjudications
o Coastal stream flow requirements

Each supply source has its own risks associated with each of these resiliency risk categories. The Supply
Source Risk Assessment analyzed each supply source’s vulnerability to each of the resiliency risk
categories. The Supply Source Risk Assessment incorporates both the likelihood that an event could
impact the supply source and the impact of that occurrence could have on the supply source. A matrix
and scoring criteria were developed with the CWAT to identify and evaluate high and low likelihood
versus impact associated with supply reliability resiliency risk. Generally, resiliency risks were assigned a
score from 1-5 for likelihood of occurrence and 1-5 for impact. Then, a risk score was calculated by
multiplying the likelihood and impact scores. Table 5 shows the risk scoring and criteria for each
resiliency risk category and Table 6 and Figure 6 show their risk score by supply source as determined by
the CWAT in a workshop format. The scores provided for Supply Source Risk Assessment were
developed through discussion and consensus agreement by the CWAT members in attendance at the
Supply Source Risk Assessment Workshop.

7/30/2021 18
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Table 5. Supply Source Risk Assessment Scoring and Criteria

Resiliency Risk

5- Event occurs every year

Category Likelihood Scoring Criteria Impact Scoring Criteria
1-Climate will not change 1-Supplies will not change
2- 2-
Climate 3- Historical average drought, flooding, 3- Supplies/demands will fluctuate by
and temperature 10% between dry and wet periods
Change
4- 4-
5- Extended/more frequent 5- Supplies/demands will fluctuate by
drought/flooding and higher temperature | >50% between dry and wet periods
1-Event occurs every 50 years 1-Supplies will not change
Natural 2- 2-
. 3- Event occurs every 25 years 3- Supplies will reduce by 10%
Disasters 4 4

5- Supplies will reduce by >50%

1-Event occurs every 50 years

1-Supplies will not change

5- Event occurs every year

. 2- 2-
Malnte.nance 3- Event occurs every 25 years 3- Supplies will reduce by 10%
and Failures 4 4

5- Event occurs every year 5- Supplies will reduce by >50%
1-Event occurs every 50 years 1-Supplies will not change
Regulatory/ 2- 2-
g. v 3- Event occurs every 25 years 3- Supplies will reduce by 10%
Environmental 4 4

5- Supplies will reduce by >50%

Water Rights

1-Event occurs every 50 years
2-

3- Event occurs every 25 years
4-

5- Event occurs every year

1-Supplies will not change

2-

3- Supplies will reduce by 10%
4-

5- Supplies will reduce by >50%

7/30/2021
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SWp NWP Lopez Salinas Whale Rock Groundwater/Other
Resiliency Risk
Category Likely Impact Risk Score | Likely Impact Risk Score | Likely Impact Risk Score | Likely Impact Risk Score | Likely Impact Risk Score | Likely Impact Risk Score
Climate
5 5 25 4 2 8 4 * 5 20 4 5 20 4 2 = 8 4 * 4 16
Change
Natural
. 3 5 15 3 2.5 7.5 2 * 4 8 2 4 8 2 4 = 8 1 * 3 3
Disasters
Maintenance
. 5 1 5 4 5 20 3 * 3 9 4 2 8 4 2 = 8 5 * 2 10
and Failures
Regulatory/ 4 3 12 1 2 2 5 |*| 3 15 2 3 6 1 1 = 1 5 |*| 4 20
Environmental
Water Rights 1 2 2 3 2 6 2 * 2 4 1 1 1 1 1 = 1 3 * 4 12
Total 59 43.5 56 43 26 61
Average Risk
Score 11.8 8.7 11.2 8.6 5.2 12.2
7/30/2021 20
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Figure 6. Risk Scores by Supply Source

Risk scores shown in Table 6 and Figure 6 illustrate the varying risks for each resiliency risk category and
the overall risk of each supply source compared to others. An agency may have one or multiple supply
sources with varying risks per source. Therefore, it is prudent to assess an agency’s overall resiliency risk
score based on its supply portfolio.

4.3 RESILIENCY RISK SCORING

Risk scores were applied to each agency’s supply portfolio to weight how risky their water supply
portfolio might be. Risk scores for each agency were calculated by source resiliency risk category. Then,
the risk scores by source were weighted based on the volume of supply each agency has. Next, an
average of the different supply source risk scores weighted by supply volume was calculated to yield
each agency’s relative risk score. Individual agency risk scores are summarized in the Supply Resiliency
Risk Factor column of Table 7.

While the Supply Resiliency Risk Factor can be used to prioritize resiliency risk, there are other factors
that can influence prioritization, such as considering the volume of surplus or deficit an agency has, the
relative percentage of the surplus or deficit to the overall demand of the agency, how many supplies the
agency has, and if the agency’s water use is for health and safety. Health and Safety scoring criteria
ranged from 1 point for critical use, 2 for intermittent use, and 3 for no health and safety use, which
favors critical uses when normalized. These factors are shown in Table 7 as the Existing Multi Dry
Surplus/Deficit w/20% Buffer (AFY), Existing Multi Dry Surplus/Deficit w/20% Buffer (% of demand), # of
supplies, and Health & Safety Use Priority columns. Scores were normalized for each factor and were
totaled to yield an ultimate Normalized Risk Score column, which was used to develop a list of agencies
ranked by their resiliency risk score. The resiliency risk scores are also shown geographically in Figure 7.
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Existing Multi Existing Multi Health
Supply Normalized Dry Normalized Dry Normalized Normalized & Normalized
Resiliency Supply Surplus/Deficit | Surplus/Deficit | Surplus/Deficit | Surplus/Deficit Water Supply | Safety Health & Normalized
Risk Resiliency w/20% Buffer Magnitude w/20% Buffer Percentage # of Portfolio Use Safety Use Resiliency | Resiliency Map
Agency Factor! Risk Score (AFY) Score (% of demand) Score supplies Diversity Priority Priority Risk Score | Risk Rank Other Sources #

Nacimiento Water

Company 12.20 1.00 (120) | 0.97 -17% | 0.92 1]1.00 1]1.00 4.90 1 | Lake Nacimiento 40

GSWC Edna Valley | 12.20 1.00 (82) | 0.97 -17% | 0.92 1(1.00 1|1.00 4.89 2 | Edna Valley Sub-basin 31

San Miguel CSD 12.20 1.00 (47) | 0.96 -17% | 0.92 1(1.00 1|1.00 4.88 3 | Paso Robles Basin 38

Camp Roberts 12.20 1.00 (38) | 0.96 -17% | 0.92 11| 1.00 1] 1.00 4.88 4 | Paso Robles Basin 39

CSA 23- Santa Santa Margarita

Margarita 12.20 1.00 (33) | 0.96 -17% | 0.92 1(1.00 1|1.00 4.88 5 | Valley Basin 36
Pico Creek Valley

San Simeon CSD 12.20 1.00 37 | 0.94 36% | 0.82 1(1.00 1|1.00 4.76 6 | Basin 27

Garden Farms

CWD 12.20 1.00 35 | 0.94 61% | 0.77 1(1.00 1|1.00 4.71 7 | Atascadero Basin 37

Heritage Ranch

CSD 12.20 1.00 357 | 0.88 48% | 0.80 1(1.00 1|1.00 4.68 8 | Lake Nacimiento 41
Los Osos

Los Osos CSD/S&T Groundwater

MWC/GSWC 12.20 1.00 878 | 0.77 72% | 0.75 1] 1.00 1]1.00 4.52 9 | Basin 29
San Simeon Creek
Basin; Santa Rosa

Cambria CSD 12.20 1.00 103 | 0.93 13% | 0.87 2 | 0.67 1]1.00 4.46 10 | Creek Basin 28

Cuesta College 11.80 0.96 (83) | 0.97 -55% | 1.00 1] 1.00 2| 0.50 4.42 11 | NA 13
Chorro Reservoir

Camp San Luis (140); Chorro Valley

Obispo 12.20 1.00 174 | 0.91 105% | 0.69 2 | 0.67 1]1.00 4.27 12 | Basin (200) 30
Actually two sources
from SWP and Lopez,
but considered one
source because it is
delivered through the

Avila Valley MWC | 5.79 0.33 (9) | 0.95 -23% | 0.94 11| 1.00 1] 1.00 4.22 13 | same infrastructure. 4
SWRCB Water
Diversions/San Luis

Cal Poly 5.20 0.27 (134) | 0.98 -12% | 0.92 1] 1.00 1]1.00 4.16 14 | Valley Sub-basin 6

Bella Vista MHP

(Cayucos) 5.20 0.27 (2) | 0.95 -17% | 0.92 1] 1.00 1]1.00 4.14 15 | NA 5
Actually two sources

Avila Beach CSD 5.78 0.33 14 | 0.95 15% | 0.86 1(1.00 1|1.00 4.14 16 | from SWP and Lopez, 3
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Existing Multi Existing Multi Health
Supply Normalized Dry Normalized Dry Normalized Normalized & Normalized
Resiliency Supply Surplus/Deficit | Surplus/Deficit | Surplus/Deficit | Surplus/Deficit Water Supply | Safety Health & Normalized
Risk Resiliency w/20% Buffer Magnitude w/20% Buffer Percentage # of Portfolio Use Safety Use Resiliency | Resiliency Map
Agency Factor! Risk Score (AFY) Score (% of demand) Score supplies Diversity Priority Priority Risk Score | Risk Rank Other Sources #

but considered one
source because it is
delivered through the
same infrastructure.

Paso Robles Beach

Water Association | 5.20 0.27 26 | 0.94 13% | 0.87 1(1.00 1|1.00 4.08 17 | NA 20
Actually two sources
from SWP and Lopez,
but considered one
source because it is

CSA 12- Avila delivered through the

Beach 5.63 0.31 16 | 0.95 46% | 0.80 1(1.00 1|1.00 4.06 18 | same infrastructure. 11

CSA 10A- Cayucos | 5.20 0.27 72 | 0.93 45% | 0.80 1(1.00 1|1.00 4.01 19 | NA 10
Santa Maria Valley
Groundwater Basin;
SWP from the City of

GSWC CypressG 6.04 0.36 (194) | 0.99 -22% | 0.94 2 | 0.67 1|1.00 3.95 20 | Santa Maria 33
Santa Maria Valley
Groundwater Basin;
SWP from the City of

GSWC Nipomo 6.06 0.36 (212) | 0.99 -17% | 0.92 2 | 0.67 1|1.00 3.94 21 | Santa Maria 32
Santa Maria Valley
Groundwater Basin;
SWP from the City of

Woodlands MWC | 6.00 0.35 (198) | 0.99 -19% | 0.93 2 | 0.67 1|1.00 3.94 22 | Santa Maria 34

Santa Margarita Santa Margarita

Ranch MWC 6.02 0.35 (244) | 1.00 -13% | 0.92 2 | 0.67 1|1.00 3.94 23 | Valley Basin 25

San Miguelito

MWC 5.96 0.35 (66) | 0.96 -21% | 0.93 2| 0.67 1|1.00 3.91 24 | Avila Valley Sub-basin 24

CSA 16- Shandon 6.04 0.36 (14) | 0.95 -8% | 0.91 2| 0.67 1|1.00 3.88 25 | Paso Robles Basin 12

Port San Luis 11.20 0.90 66 | 0.94 456% | - 1|1.00 1|1.00 3.83 26 | NA 22
Santa Maria Valley

Grover Beach 5.92 0.34 152 | 0.92 8% | 0.88 2 | 0.67 1]1.00 3.81 27 | Groundwater Basin 14
Santa Maria Valley
Groundwater Basin;
SWP from the City of

Nipomo CSD 5.96 0.35 420 | 0.87 11% | 0.87 2 | 0.67 1|1.00 3.75 28 | Santa Maria 17
Santa Maria Valley

Pismo Beach 3.90 0.13 (254) | 1.00 -11% | 0.91 2 | 0.67 1] 1.00 3.71 29 | Groundwater Basin. 21
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Agency

Supply
Resiliency
Risk
Factor!

Normalized
Supply
Resiliency
Risk Score

Existing Multi
Dry
Surplus/Deficit
w/20% Buffer
(AFY)

Normalized
Surplus/Deficit
Magnitude
Score

Existing Multi
Dry
Surplus/Deficit
w/20% Buffer
(% of demand)

Normalized
Surplus/Deficit
Percentage
Score

# of
supplies

Normalized
Water Supply
Portfolio
Diversity

Health
&
Safety
Use
Priority

Normalized
Health &
Safety Use
Priority

Normalized
Resiliency
Risk Score

Resiliency
Risk Rank

Other Sources

Map

Actually two sources
from SWP and Lopez,
but considered one
source because it is
delivered through the
same infrastructure.

Morro Rock MWC

3.47

0.09

25

0.94

17%

0.86

0.67

1.00

3.56

30

Cayucos Valley Basin

16

Arroyo Grande

5.80

0.33

(85)

0.97

-2%

0.90

0.33

1.00

3.53

31

Santa Maria Valley
Groundwater Basin;
Pismo Formation

Conoco-Phillips

12.20

1.00

(40)

0.96

-3%

0.90

0.67

3.52

32

Santa Maria Valley
Groundwater Basin

35

Oceano CSD

3.96

0.14

476

0.85

46%

0.80

0.67

1.00

3.46

33

Santa Maria Valley
Groundwater Basin.
Actually two sources
from SWP and Lopez,
but considered one
source because it is
delivered through the
same infrastructure.

18

County
Operations Center

3.63

0.10

(13)

0.95

-11%

0.91

0.33

1.00

3.30

34

GW- SWRCB Water
Diversions

California Men’s
Colony

3.15

0.05

(42)

0.96

-5%

0.90

0.33

1.00

3.25

35

Chorro Reservoir

Cayucos Cemetery
District

5.20

0.27

(1)

0.95

-6%

0.90

1.00

3.12

36

NA

Morro Bay

6.04

0.36

1,591

0.63

102%

0.69

0.33

1.00

3.01

37

Desal (645); Morro
Valley Basin (1,724 +
650 RW recharge)

15

Templeton
Community
Services District

5.85

0.34

1,084

0.73

63%

0.77

1.00

2.84

38

Atascadero Basin;
Salinas River
Underflow

26

Atascadero MWC

5.47

0.30

2,972

0.35

49%

0.80

0.33

1.00

2.78

39

Atascadero Sub-basin
of the Paso Robles
Groundwater Basin;
Salinas River
Underflow

Paso Robles

5.24

0.27

4,739

56%

0.78

0.33

1.00

2.39

40

Salinas River
Underflow River
Wells; Atascadero
Basin

19
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Existing Multi Existing Multi Health
Supply Normalized Dry Normalized Dry Normalized Normalized & Normalized
Resiliency Supply Surplus/Deficit | Surplus/Deficit | Surplus/Deficit | Surplus/Deficit Water Supply | Safety Health & Normalized
Risk Resiliency w/20% Buffer Magnitude w/20% Buffer Percentage # of Portfolio Use Safety Use Resiliency | Resiliency Map
Agency Factor! Risk Score (AFY) Score (% of demand) Score supplies Diversity Priority Priority Risk Score | Risk Rank Other Sources #

Groundwater;
sedimentation of

San Luis Obispo 2.63 - 5,597 | 0.17 65% | 0.77 4? - 111.00 1.93 41 | reservoirs 23

Agencies without direct connection to regional water infrastructure

! Regional water source risk scores were applied to the supply portfolios of each agency to weight the agency's risk for their overall supply.

2City of San Luis Obispo additionally has a recycled water source, but that was not counted as an additional supply for this analysis as the focus is on potable water supplies.
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Figure 7. Individual Agency Risk Scores
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4.4 RESILIENCY RISK PRIORITIZATION REFINEMENT

The agency resiliency risk scores were reviewed by the CWAT and grouped to assist in prioritizing future
efforts for improving resiliency in the County through potential interconnections and/or
exchange/transfer agreements. Agencies were grouped into the following brackets, according to the
criteria described below.

Potentially Vulnerable — Agencies that received the highest resiliency risk scores and did not have an
identified water supply project, intertie or transfer/exchange agreement to improve water supply
resiliency.

Potentially vulnerable but isolated from regional infrastructure — Agencies that received medium to
high resiliency risk scores and could potentially benefit from improved resiliency, but that are
geographically isolated from regional water conveyance infrastructure or other neighboring agencies
with surplus water supplies

Potentially vulnerable but has mitigation initiative(s) — Agencies that received medium to high
resiliency risk scores but are already in the process of developing water supply projects,
interconnections or transfer/exchange agreements to improve water supply resiliency

Limited Vulnerability — Agencies that do not provide water for health and safety (e.g. cemeteries,
refinery) or received lowest resiliency risk scores.

Table 8 shows the resiliency risk category bracket designations identify by the CWAT.

Table 8. Resiliency Risk Bracket Designations

Resiliency
Agency Risk Rank Bracket Mitigation
GSWC Edna
Valley 2 | Potentially Vulnerable
San Miguel CSD 3 | Potentially Vulnerable
Los Osos
CSD/S&T
MWC/GSWC 9 | Potentially Vulnerable
Cuesta College 11 | Potentially Vulnerable
Camp San Luis
Obispo 12 | Potentially Vulnerable
Potentially vulnerable but
Nacimiento isolated from regional
Water Company 1 | infrastructure
Potentially vulnerable but has
San Simeon CSD 6 | mitigation initiative(s) Wellhead RO System
Potentially vulnerable but has
Cambria CSD 10 | mitigation initiative(s) Sustainable Water Facility
Potentially vulnerable but has
Camp Roberts 4 | mitigation initiative(s) To be confirmed
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Resiliency
Agency Risk Rank Bracket Mitigation
CSA 23- Santa Potentially vulnerable but has | Atascadero Mutual Water
Margarita 5 | mitigation initiative(s) Company Interconnection
Garden Farms Potentially vulnerable but has | Atascadero Mutual Water
CWD 7 | mitigation initiative(s) Company Interconnection
Heritage Ranch Potentially vulnerable but has
CSD 8 | mitigation initiative(s) Nacimiento Intake Improvements
Potentially vulnerable but has
Avila Valley MWC 13 | mitigation initiative(s) Lopez Lake Storage
Potentially vulnerable but has | Recycled water and City of SLO
Cal Poly 14 | mitigation initiative(s) potential initiatives
Cayucos Sustainable Water Project
could provide resiliency through
reservoir augmentation at Whale
Rock Reservoir. Exchanges through
Bella Vista and CSA 10A with NWP,
Bella Vista MHP Potentially vulnerable but has | which requires City of San Luis
(Cayucos) 15 | mitigation initiative(s) Obispo coordination.
Lopez Lake Storage. Intertie
Potentially vulnerable but has | connecting SMMW(C and the Lopez
Avila Beach CSD 16 | mitigation initiative(s) line being rebuilt.
Cayucos Sustainable Water Project
could provide resiliency through
reservoir augmentation at Whale
Rock Reservoir. Exchanges through
Paso Robles Bella Vista and CSA 10A with NWP,
Beach Water Potentially vulnerable but has | which requires City of San Luis
Association 17 | mitigation initiative(s) Obispo coordination.
CSA 12- Avila Potentially vulnerable but has
Beach 18 | mitigation initiative(s) Lopez Lake Storage
Cayucos Sustainable Water Project
could provide resiliency through
reservoir augmentation at Whale
Rock Reservoir. Exchanges through
Bella Vista and CSA 10A with NWP,
CSA 10A- Potentially vulnerable but has | which requires City of San Luis
Cayucos 19 | mitigation initiative(s) Obispo coordination.
Potentially vulnerable but has
GSWC Cypress 20 | mitigation initiative(s) NCSD Supplemental Water Project
Potentially vulnerable but has
GSWC Nipomo 21 | mitigation initiative(s) NCSD Supplemental Water Project
Potentially vulnerable but has
Woodlands MWC 22 | mitigation initiative(s) NCSD Supplemental Water Project
Santa Margarita Potentially vulnerable but has
Ranch MWC 23 | mitigation initiative(s) NWP Sales Program
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Resiliency
Agency Risk Rank Bracket Mitigation
SWP Water Management Tools.
San Miguelito Potentially vulnerable but has | Intertie connecting SMMW(C and
MWC 24 | mitigation initiative(s) the Lopez line being rebuilt.
Potentially vulnerable but has
CSA 16- Shandon 25 | mitigation initiative(s) SWP Water Management Tools
Lopez Lake Storage. Intertie
Potentially vulnerable but has | connecting SMMW(C and the Lopez
Port San Luis 26 | mitigation initiative(s) line being rebuilt.
Potentially vulnerable but has | Central Coast Blue. Lopez Lake
Grover Beach 27 | mitigation initiative(s) Storage
Potentially vulnerable but has
Nipomo CSD 28 | mitigation initiative(s) NCSD Supplemental Water Project
Central Coast Blue. Lopez Lake
Potentially vulnerable but has | Storage. SWP Water Management
Pismo Beach 29 | mitigation initiative(s) Tools.
Cayucos Sustainable Water Project
could provide resiliency through
reservoir augmentation at Whale
Rock Reservoir. Exchanges through
Bella Vista and CSA 10A with NWP,
Morro Rock Potentially vulnerable but has | which requires City of San Luis
MWC 30 | mitigation initiative(s) Obispo coordination.
Potentially vulnerable but has | Central Coast Blue. Lopez Lake
Arroyo Grande 31 | mitigation initiative(s) Storage.
Central Coast Blue. Lopez Lake
Potentially vulnerable but has | Storage. SWP Water Management
Oceano CSD 33 | mitigation initiative(s) Tools.
County Chorro Valley exchange
Operations Potentially vulnerable but has | agreements. SWP Water
Center 34 | mitigation initiative(s) Management Tools.
Chorro Valley exchange
California Men'’s Potentially vulnerable but has | agreements. SWP Water
Colony 35 | mitigation initiative(s) Management Tools.
Conoco-Phillips 32 | Limited Vulnerability
Cayucos
Cemetery District 36 | Limited Vulnerability
Morro Bay 37 | Limited Vulnerability
Templeton
Community
Services District 38 | Limited Vulnerability
Atascadero MWC 39 | Limited Vulnerability
Paso Robles 40 | Limited Vulnerability
San Luis Obispo 41 | Limited Vulnerability
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5 RESILIENCY RISK MITIGATION OPPORTUNITIES

Resiliency Risk Mitigation Opportunities represent projects, interconnections, and/or transfer/exchange
agreements identified to improve water supply resiliency for agencies in San Luis Obispo County.

5.1 MITIGATION OPPORTUNITIES

Leveraging the collective knowledge of the participating agency staff of the CWAT, Resiliency Risk
Mitigation Opportunities were identified for each of the agencies identified in the Potentially Vulnerable
and Potentially Vulnerable but has mitigation initiative(s) brackets. The potential Mitigation
Opportunities were identified in a workshop format where Potentially Vulnerable and Potentially
vulnerable but has mitigation initiatives agencies were grouped by geographic region and the CWAT
collectively identified potential projects, interconnections, and/or transfer/exchange agreements that
would help improve resiliency for the identified agencies/regions and are outlined in Appendix F.

The potential Mitigation Opportunities provided in Appendix F are not intended to represent a
comprehensive list of options that could improve resiliency for the identified agencies, but include
projects, interconnections and/or transfer/exchange agreements based on the collective knowledge of
the CWAT participants that are envisioned, in process and/or could be implemented through leveraging
existing infrastructure.

After review of the different Mitigation Opportunities, the CWAT determined it should focus its efforts
to evaluate Resiliency Risk Mitigation Opportunities for the agencies included in the Potentially
Vulnerable category because it was determined this group of agencies could receive the largest
resiliency benefit through interties and/or transfer/exchange agreements and that the Potentially
Vulnerable but has mitigation initiative(s) agencies already have projects or initiatives in place or in
process to improve resiliency.

5.2 MITIGATION OPPORTUNITIES SCORING CRITERIA

The Mitigation Opportunities for the Potentially Vulnerable agencies were evaluated using scoring
criteria developed by the CWAT to help prioritize opportunities to improve resiliency. The Mitigation
Opportunities Scoring Criteria is outlined in Table 9.
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Table 9. Mitigation Opportunity Scoring Criteria Matrix

Opportunity Scoring Criteria

Scoring Matrix

Benefitted Agency Normalized Resiliency
Risk Score Addressed

Resifiency Risk Ranking

-4.28

Y633 57
. 4.38-4.50

Normalized Population Served

0- 50,000 people/employees

Water Needed for Primary Benefitted
Agency (AFY)

# AFY

Normalized Source Agency's Ability to
Provide Water

Ratio of source agency's surplus: Water Available for Opportunity

Frequency of Use

Characterization:

- Emergency (Once in Five Years)

- Short-term/ Intermittent (Once a Year)
- Long-term (Regularly Used)

Benefits Near 101 Corridor or Regional
Housing Needs Assessment (RHNA) City

1- No RHNA allocation area benefit

2- Minimal RHNA allocation area benefit
3- Proximity to 101 Corridor

4- Proximity to Paso Robles

5- Proximity to SLO

Capital Cost (Estimated capital cost of
additional infrastructure required to
implement Mitigation Opportunity)

1->$5M

2- $3.75M - $5M
3-$2.5-$3.75M
4-$1.25 - $2.5M
5-$0-$1.25M

Water Cost (Estimated cost to purchase the
water at the point of delivery)

1- >$4,000/AF
2- $3,000 - $4,000/AF
3-$2,000 - $3,000/AF
4-$1,000 - $2,000/AF
5- < $1,000/AF

O&M Cost (Estimate cost to convey and/or
treat water from point of delivery to the
end use)

1- >$2,000/AF

2- $1,000 - $2,000/AF
3- $500 - $1,000/AF
4-$100 - $S500/AF

5- < $100/AF

Timeline to Implementation

1- >4 years
2- 3-4 years
3-2-3 years
4- 1-2 years
5-0-1yr

Feasibility/Complexity

1-Significant regulatory, environmental, political, or social
challenges

2-

3- Potential significant regulatory, environmental, political, or
social challenges

4-

5- Limited regulatory, environmental, political, or social
challenges
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5.3 MITIGATION OPPORTUNITIES EVALUATION

The Mitigation Opportunities identified for the Potentially Vulnerable agencies were evaluated utilizing
the Mitigation Opportunities Scoring Criteria and the individual scores were developed through
collective discussion with members of the CWAT, review of existing interagency agreements and
interties that could serve as successful models, and representatives from the Potentially Vulnerable
agencies. For each of the Mitigation Opportunities, specific Benefiting and Source Agencies were
identified to allow for better quantification of the ability of the Source agency to potentially provide
water to the Benefiting Agency during drought conditions.

The scoring and ranking of the Mitigation Opportunities is intended to provide an initial assessment for
the CWAT and Potentially Vulnerable agencies in evaluating potential opportunities to improve water
supply resiliency. The Mitigation Opportunities are not intended to represent a comprehensive
evaluation of all available options and are not a prescriptive ranking for which projects should be
prioritized above others.

The Benefits Near 101 Corridor or Regional Housing Needs Assessment (RHNA) City scoring criteria takes
into account potential impacts from Countywide infrastructure and housing needs as identified as part
of the Regional Infrastructure and Housing Strategic Action Plan (RIHP) discussed in Section 2.5.1. This
scoring criteria was included in order to account for communities that have additional pressure on their
water supply portfolios because of substantial new development. Therefore, this RWIRP considers how
potential strategies to improve water supply resiliency Countywide can also support housing objectives,
and its findings can be incorporated into the RIHP.

The cost estimates included in the Mitigation Opportunities evaluation were based on the best available
knowledge of the participants in the scoring evaluation, based on their understanding of costs for other
similar projects, and represent generalized cost estimates for high-level planning purposes only. Specific
components of these projects, including facility locations, pipeline sizing and routing, hydraulic
requirements and other details have not been defined. More detailed analysis and evaluation is required
before agencies consider implementation of the Mitigation Opportunities.

The Mitigation Opportunity scoring and ranking completed by CWAT and Potentially Vulnerable
agencies is provided in Table 10.
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Opportunity
Region

San Miguel

San Miguel

San Miguel

Edna

Edna

Los Osos

Los Osos

Los Osos

Chorro
Valley

Primary Benefitted

Agency

San Miguel CSD

San Miguel CSD

San Miguel CSD

GSWC Edna Valley

GSWC Edna Valley

Los Osos CSD/S&T
MWC/GSWC

Los Osos CSD/S&T
MWC/GSWC

Los Osos CSD/S&T
MWC/GSWC

Cuesta College

Opportunity

Nacimiento
Connection?

Paso Robles
intertie?

Salinas River

water rights from
existing agency &

gallery wells?

SLO City intertie?

SWP intertie®

Chorro Valley/
SWP®

Whale Rock’

Morro Bay

Interconnection®

Salinas/Nacimien

to Intertie®

Primary
Benefitted
Agency
Normalized
Resiliency Risk

Addressed

4.88

4.88

4.88

4.89

4.89

4.52

4.52

4.52

4.42

Population
Served

2,600

2,600

2,600

1,294

1,294

13,177

13,177

13,177

13,000

Table 10. Mitigation Opportunities Evaluation

Primary
Benefitted
Agency
Surplus/
Deficit (AFY)

878

878

878

! Direct connection to NWP and purchase of NWP. Requires building a water treatment plant (WTP).
2 Direct connection with pipeline. No WTP required. Does not require purchase of NWP. Require purchase of treated water from Paso Robles.

3 No new pipelines are assumed to be needed. New well(s) would be needed. Variable raw water supply has to be purchased from an upstream water rights holder. NWP water could potentially be percolated but that would require use of
recharge facilities, which was not included in this analysis.

Primary
Source
Agency

Paso Robles

Paso Robles

Paso Robles

San Luis
Obispo

SLO County

Morro Bay

San Luis

Obispo
Morro Bay

San Luis
Obispo

4 Direct connection with pipeline. No WTP required. Requires purchase of treated water from San Luis Obispo.

> Direct connection with pipeline. No WTP required. Requires purchase of SWP. An alternative that was not analyzed is the potential for San Luis Obispo to connect to SWP and wheel SWP water to GSWC, which could provide additional

potential exchange opportunities between SWP, NWP, Salinas and Whale Rock agencies.

® Direct connection to Chorro Valley Pipeline. No WTP required. Conjunctive use with Los Osos taking SWP in wet years.
7 Direct connection to Whale Rock pipeline requiring a WTP. Conjunctive use with Los Osos taking Whale Rock in wet years.

Water
Needed

Primary
Benefitted
Agency
(AFY)

47

47

47

82

82

520

520

520

83

Primary
Source
Agency
Surplus
/Deficit

4,739

4,739

4,739

3,893

14,000

1,591

3,893

1,591

3,893

Frequency
of Use

Long-term

Long-term

Long-term

Emergency

Long-term

Long-term

Long-term

Emergency

Emergency

Benefits

Corridor

4

Timeline to
Implementation

=—=WSC
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Feasibility/ Normalized
Complexity Opportunity
Score

7.09

7.42

7.75

9.27

9.49

8.04

7.57

8.54

9.35

8 Interconnection between Los Osos and Morro Bay to provide municipal blend water to Los Osos. No WTP required. An alternative that was not analyzed is the potential for water to be transferred from Los Osos to Morro Bay in the event of

an infrastructure failure for SWP or Chorro Valley pipelines or to enhance conjunctive use opportunities.

% Extension of NWP pipeline to old Salinas pipeline to Chorro Valley Reservoir and WTP at California Men’s Colony. Requires purchase of NWP.
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6 CONCLUSIONS AND RECOMMENDATIONS

6.1 CONCLUSIONS

The Resiliency Risk Evaluation identified a number of agencies that have elevated resiliency risk scores
and are Potentially Vulnerable to extended drought or infrastructure failure conditions. The majority of
these agencies are already working on Resiliency Risk Mitigation Opportunities (i.e. resiliency
improvement projects, interconnections and/or transfer/exchange agreements to improve water supply
resiliency). However, there were five agencies in four regions (San Miguel, Edna, Los Osos & Chorro
Valley) that the CWAT identified as potentially vulnerable and that could benefit from improved water
supply resiliency.

Of the agencies and regions identified as Potentially Vulnerable and without identified Resiliency Risk
Mitigation Opportunities, one was determined to be isolated from the regional water conveyance
infrastructure and neighboring agencies and thus not able to improve resiliency through readily
achievable interconnections and/or transfer/exchange agreements. Though the CWAT did not identify
Resiliency Risk Mitigation Opportunities for this agency, potential vulnerabilities warrant further
investigation to determine potential projects or other opportunities to improve water supply resiliency.

The remaining four regions were determined by the CWAT to be located within sufficient proximity to
the regional infrastructure or neighboring agencies to warrant investigation of potential interconnection
and/or transfer/exchange opportunities to improve resiliency. For these agencies, the CWAT identified
potential Resiliency Risk Mitigation Opportunities and performed a high-level scoring and ranking
evaluation to assist the District and the Potentially Vulnerable agencies in identifying preferred resiliency
improvement opportunities and taking the next steps toward implementation.

The majority of the Resiliency Risk Mitigation Opportunities identified by the CWAT included connecting
the Potentially Vulnerable agencies with regional conveyance infrastructure or developing an
interconnection and/or transfer/exchange agreement with a neighboring agency with a more resilient
water supply portfolio. Connections to the SWP and the NWP were identified as potential opportunities
to improve resiliency for the majority of the Potentially Vulnerable agencies. Specific outcomes for each
region with Potentially Vulnerable agencies are described as follows:

San Miguel — The highest ranking Resiliency Risk Mitigation Opportunity identified for San Miguel
included purchasing Salinas River water rights from an upstream water rights holder and pumping
underflow from new gallery wells. Alternatively, NWP water could potentially be percolated, but that
would require use of recharge facilities, which was not included in this analysis. Agencies in the region
see this project and other interconnections as an engineering opportunity but anticipate that cost would
make them infeasible unless integrated into a larger regional project with Camp Roberts or other agency
to make them more economically feasible. Furthermore, San Miguel CSD is pursuing optimized use of
their well field or other potential well sites and developing recycled water to offset potable use.
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Edna — The highest ranking Resiliency Risk Mitigation Opportunity identified for Edna included
connecting to the SWP pipeline and purchasing SWP Water. An alternative that was not analyzed is the
potential for San Luis Obispo to connect to SWP and wheel SWP water to GSWC, which could provide
additional potential exchange opportunities between SWP, NWP, Salinas and Whale Rock agencies.
Some other potential opportunities that were brainstormed during this process included potential use
of the SWP Management Tools for more flexibility to provide water, or potentially the opportunity to
partner with other agencies in the County to share cost of SWP buy-in and contracting, etc. but not the
physical connection. Another opportunity that was additionally considered was a potential emergency
intertie with the City of San Luis Obispo. For this alternative to be feasible, the City San Luis Obispo
would need to change existing ordinances prohibiting the sale of potable water outside of the City limits
and alter its place of use within water rights permits for its existing surface water supplies. GSWC, the
District and San Luis Obispo intend to continue exploring potential opportunities.

Los Osos — The highest ranking Resiliency Risk Mitigation Opportunity identified for Los Osos included
constructing an interconnection with the City of Morro Bay. The interconnection would allow for the
delivery of municipal blend water from Morro Bay’s distribution system to Los Osos. An alternative that
was not analyzed is the potential for water to be transferred from Los Osos to Morro Bay in the event of
an infrastructure failure for SWP or Chorro Valley pipelines or to enhance conjunctive use opportunities.
The Los Osos water purveyors intend to further investigate this and other potential opportunities in
conjunction with the additional programs identified in the Los Osos Basin Plan to improve water supply
sustainability.

Chorro Valley — The highest ranking Resiliency Risk Mitigation Opportunity identified for the Chorro
Valley included construction of a Salinas/NWP intertie. An extension of the NWP pipeline to an old
Salinas pipeline to Chorro Valley Reservoir and WTP at the California Men’s Colony could provide
multiple opportunities for additional water and in-lieu exchanges in the Chorro Valley, including the
potential to purchase water from the NWP Sales Program on a short-term or emergency basis. The
District intends to seek funding to inspect old Salinas line infrastructure, continue previous work from
2014 work the County did to interconnect to Chorro, investigate a potential bypass option, and look
further into capacity and treatment constraints.

In addition to the specific Resiliency Risk Mitigation Opportunities and related findings, the process of
developing the RWIRP was determined to provide the additional regional water resource planning
benefits described below:

Enhanced Relationships — The workshop format of the RWIRP provided the opportunity for key staff
from water agencies in the County to improve and enhance relationships through engaging in an open
dialog, working together collaboratively, and developing a common understanding of water supply
challenges and opportunities for their agency and/or their neighboring agencies.
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Systematic Evaluation — The comprehensive and systematic evaluation of resiliency risk provided the
District and the participating agencies with an improved understanding of potential water supply
vulnerabilities, will aid in determining where to focus staff and budget resources, and provides
justification for implementation of projects/initiatives to improve water supply resiliency in San Luis
Obispo County moving forward.

6.2 RECOMMENDATIONS

The District, CWAT and other relevant agencies should continue evaluation and collaboration to advance
short-term initiatives to improve resiliency, such as the ongoing Countywide Emergency Planning
priorities (Appendix D) and the RWIRP Resiliency Risk Mitigation Opportunities as well as long-term
Initial Regional Water Resiliency Concepts (Appendix A) and Salinas Dam and Desalination CWAT
priorities (Appendix B).

Based on the conclusions and identified benefits of the RWIRP, the following recommendations were
developed for improving water supply resiliency in San Luis Obispo County.

Dynamic Document — The framework developed for assessing resiliency risk and evaluating mitigation
opportunities should be updated as new information is made available on the supply availability, future
demands, mitigation projects or other parameters. The completion of the 2020 Urban Water
Management Plans (UWMPs) and subsequent monthly and annual reporting requirements will provide
opportunities to update the supply/demand component of the Resiliency Risk Assessment. Other State
data sources could be used as well, such as electronic annual report (eAR) data from the State Water
Resources Control Board- Division of Drinking Water. Updating the resiliency risk assessment with new
supply/demand estimates will likely impact the resiliency rankings as the 2020 UWMP updates will be
the first formal supply/demand evaluation for most agencies following the recent unprecedent drought
from 2012 — 2017 that identified new vulnerabilities in agencies’ water supply portfolios.

Planning Integration — The RWIRP and the Resiliency Risk Assessment findings should be integrated with
other local and regional water supply resiliency initiatives. As described in Section 2.5, DWR recently
completed a vulnerability analysis of small water suppliers and rural communities and recently
published final recommendations for county-wide drought planning (https://water.ca.gov/Programs/Water-

Use-And-Efficiency/2018-Water-Conservation-Legislation/County-Drought-Planning). The results of the DWR

analysis are also provided in an interactive map format
(https://dwr.maps.arcgis.com/apps/MapSeries/index.html?appid=3353b370f7844f468cal6b8316fa3c7b). The
RWIRP could be updated with more focus on rural and small water agencies from the DWR analysis. As

more formal requirements for resiliency planning are developed, the RWIRP can be updated or used as a
functional equivalent for meeting future drought planning and resiliency evaluation regulations.

As described in Section 2.5, the RWIRP is intended to be a platform for a “living document” resource and
tool that can be integrated with and/or inform the following:

* Master Water Report

e |[RWMP
*  UWMPs and Forthcoming Monthly and Annual State Reporting
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* SGMA
* Individual Agency Supply Initiatives
* Regional Agency Supply Initiatives (e.g., SWP Management Tools, NWP Sales Program, etc.)

Enhanced Supply Risk Evaluation — The Supply Source Risk Assessment that was completed for the
RWIRP could be improved through incorporation of Decision Support Software that would allow for
evaluation of multiple variables to determine system vulnerabilities and development of probabilistic or
probability-based assessments of vulnerability for the different water supply sources to extended
droughts, natural disasters and infrastructure failures. Additionally, water agencies are required to
report on resiliency vulnerabilities and mitigations for their Resiliency Risk Assessments (RRA) and
Emergency Response Plans (ERP) to meet America’s Water Infrastructure Act (AWIA) requirements.

Regional Interconnections — As described in Section 2.2, the RWIRP focused on evaluation of the
vulnerabilities and interconnection mitigation opportunities to improve resiliency for the most
vulnerable agencies and those without identified mitigation opportunities. The RWIRP and Countywide
Emergency Planning CWAT priorities represent opportunities to get “quick wins” through lower effort
interconnections and agreements from agency to agency and provide a launching pad for larger regional
projects. There is significant potential to improve resiliency for other agencies through larger regional
projects identified in the Initial Regional Water Resiliency Concepts (Appendix A) and Salinas Dam and
Desalination CWAT priorities. These larger initiatives could allow the transfer of water between different
supply sources (e.g. North County/South County Water Supply interconnection, Salinas/Lopez Reservoir
interlake tunnel, etc.). Analysis of these additional opportunities should be included in future phases of
the RWIRP and other District/CWAT initiatives.

Grant Opportunities - Continue to track and apply for grant funding to improve resiliency for water
agencies throughout the County. There are numerous grant programs with the stated objected of
improved resiliency and/or other water supply priorities. Funding from these programs could be
leveraged to implement opportunities identified above and improve regional resiliency at a reduced
costs to the existing rate payers. It should be noted, that many of these grant programs target projects
that are ready for implementation or are “shovel ready” and therefor important that the agencies
identified in this study for potential mitigation opportunities continue to pursue and advance the
identified concepts through planning, design, environmental and permitting phases to better position
for external funding opportunities. Information on some of these grant programs can be found at the
follow websites:

e https://www.grants.ca.gov/

e https://resources.ca.gov/-/media/CNRA Website/Files/grants/CNRA CurrentFundingOpportunities.pdf

7/30/2021 37



\/-\
San Luis Obispo County Flood Control & Water Conservation District Y/-\\WS C

Final Draft Regional Water Infrastructure Resiliency Plan WATER SYSTEMS CONSULTING, INC.

7 REFERENCES
1. Carollo Engineers. San Luis Obispo County Master Water Report. May 2012.

2. MINS Engineers. City of Morro Bay 2015 Urban Water Management Plan. June 24, 2016.

3. MKN & Associates. 2015 Urban Water Management Plan for the Atascadero Mutual Water Company.
June 2016.

4. Water Systems Consulting, Inc. Amended Final 2015 Urban Water Management Plan for the City of
Arroyo Grande. February 6, 2017.

5. Water Systems Consulting. Admin Draft 2015 Urban Water Management Plan for the City of Grover
Beach. February 6, 2017.

6. MKN & Associates. Nipomo Community Services District 2015 Urban Water Management Plan. June
2016.

7. TODD Groundwater. City of El Paso de Robles 2015 Urban Water Management Plan. July 2016.

8. Water Systems Consulting, Inc. 2015 Urban Water Management Plan for the City of Pismo Beach.
June 29, 2016.

9. City of San Luis Obispo. City of San Luis Obispo 2015 Urban Water Management Plan. June 14, 2016.

10. Maddaus Water Management, Inc. Cambria Community Services District Urban Water Management
Plan. December 15, 2016.

11. City of San Luis Obispo. 2018 Water Resources Status Report.

12. Phoenix Engineering . San Simeon CSD Master Plan- Potable Water, Wastewater, Recycled Water
and Road Network Improvement Plan. April 2018.

13. Cleath-Harris Geologists . Los Osos Basin Plan 2018 Annual Monitoring Report. June 2019 .

14. San Luis Obispo County Flood Control and Water Conservation District Zone 3. San Luis Obispo
County Flood Control and Water Conservation District Zone 3 - Lopez Project - Monthly Operations
Report - CSA 12. December 2018.

15. Ascent Environmental, Inc. Draft Environmental Impact Report for the 2035 Master Plan California
Polytechnic State University San Luis Obispo, California. December 2019.

16. Water Systems Consulting, Inc. 2015 San Bernardino Valley Regional Urban Water Management
Plan . Amended June 2017.

7/30/2021 38



\/‘\
San Luis Obispo County Flood Control & Water Conservation District \\;‘\WS C

Final Draft Regional Water Infrastructure Resiliency Plan WATER SYSTEMS CONSULTING, INC.

17. West Valley Water District. 2012 Water Master Plan. 2012.

18. —. Overview. West Valley Water District. [Online] 2018. [Cited: September 14, 2020.]
https://agencyeta.com/WVWD/about/overview/.

19. California Department of Water Resources. The State Water Project Final Delivery Capability Report
2017. March 2018.

7/30/2021 39



\/‘
San Luis Obispo County Flood Control & Water Conservation District E//—\‘WS C

Final Draft Regional Water Infrastructure Resiliency Plan WATER SYSTEMS CONSULTING, INC.

APPENDIX A. INITIAL REGIONAL WATER RESILIENCY CONCEPTS
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San Luis Obispo County
County-wide Water Action Team

Initial Concepts for Increased Resiliency

NWP = Nacimiento Water Project
SWP = State Water Project

Santa Margarita Lake = Salinas Resenoir
DCPP = Diablo Canyon Power Plant (Desalination Facility Concept)

Concept
Alternative

O1a, b, c

02

03

04

05

06

Initial Resiliency Concept Descriptions Other Potential Benefits
Santa Margarita / Lopez Lake Interconnection - Delivery of NWP raw water to Zone 3 by - North County also benefits with added carry-over
conwveying water in reverse to Salinas Reserwir through existing pipeline, and then through storage for NWP water to all NWP Participants
new conweyance (pipeline and tunnel) from Salinas Reserwir to Lopez Creek approximately 5- within Santa Margarita Lake (i.e., "savings acount"
miles upstream of Lopez Lake. Also could be water that would otherwise spill out of the lake for water stored vs. loosing it to Monterey County)
beyond available capacity for stormwater capture in the North County.
NWP / Lopez Lake Interconnection - Delivery of NWP raw water to Zone 3 by conweying - Use of NWP water that may otherwise be lost
water from a new pump station at the Santa Margarita Booster Pump Station and conweying it any given year
to the headwaters of Lopez Creek near TV towers
Orcutt Road Pipeline - Delivery of NWP treated water to Zone 3 via treatment at City of - Improved resilency of treated supply to City of
SLO's Water Treatment Plant, and wheeled through the City's system to Islay Tank vicinity, SLO with bi-directional Orcutt pipeline
and then conwey treated water to Zone 3 via new potable water pipeline down Orcutt Road

SWP Interconnection - Delivery of NWP treated water to Zone 3 via treatment at City of - Improved resilency of treated supply to City of
SLO's Water Treatment Plant, and wheeled through the City's system to Islay Tank vicinity, SLO with bi-directional connection to SWP

and then conwey (booster pump station and short pipeline) treated water into the State Water

Project (SWP) pipeline to be wheeled to Zone 3.

Ontario Road Pipeline - Delivery of NWP treated water to Zone 3 via treatment at City of - Improved resilency of treated supply to City of
SLO's Water Treatment Plant, and wheeled through the City's system to Edna Tank zone, SLO with bi-directional connection to Ontario
and then conwey treated water to Zone 3 via new potable water booster pump station and Road Pipeline.

pipeline parallel to US 101 between KSBY to Lopez Pipeline at Ontario Road. - Improved resilency of treated supply from

potential desalinated water supply from DCPP to
City of SLO with bi-directional connection to
Ontario Road Pipeline.

Regional Treatment Plant at Salinas Booster Station - Delivery of NWP or Salinas water - Improved resilency of supply to City of SLO if

via the State Water pipeline by building a treatment plant at the Salinas Booster Station treatment plant is offline
where the three existing pipelines are located. Also could be water that would otherwise spill - Use of NWP or Salinas Resenvir water that
out of the lake beyond available capacity for stormwater capture in the North County. may otherwise be lost any given year
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APPENDIX B. SALINAS DAM AND DESALINATION WATER SUPPLY &
RESILIENCY OPTIONS

WATER SUPPLY & RESILIENCY OPTION: SALINAS DAM TRANSFER AND SPILLWAY RAISE

—_

The US Army Corps of Engineers (USACE) owns the Salinas Dam and Reservoir (“Santa Margarita Lake")
and is conducting a Disposition Study to evaluate various alternatives for disposing of the dam,
including transferring ownership to a local agency such as the San Luis Obispo County Flood Control
and Water Conservation District (District).

a. The District is interested in taking ownership of the Salinas Dam and installing the spillway
gates that were part of the dam'’s original design and have the potential to increase the Salinas
Reservoir's capacity from 23,843 acre-feet (AF) to 41,792 AF.

b. Installing the spillway gates to increase the Salinas Reservoir's capacity was identified as an
opportunity for securing additional water supplies to address needs in San Luis Obispo County
2012 Master Water Report, the County's 2019 Legislative Platform, and the 2020 Paso Robles
Subbasin Groundwater Sustainability Plan.

2. In September 2020, the District sent a letter to the USACE expressing interest in taking ownership of
the dam and authorizing staff to proceed to coordinate with the USACE and the City of SLO, who holds
the water rights to Salinas Reservoir’s storage, to evaluate dam ownership considerations.

3. Next steps include reviewing USACE's draft Disposition Study in early 2021, starting discussions on

ownership models, potential beneficiaries, maintenance, uses and long-term capital upkeep and

returning to the Board with informed recommendations as appropriate.

FINANCIAL CONSIDERATIONS/EXAMPLE PROJECT COSTS

1. Preliminary cost estimates for engineering and constructing the dam'’s retrofit and expansion are
between $30M and $50M.
a. Estimates are based on comparison with other similar projects and do not include those
costs associated with planning, environmental, regulatory/permitting, etc.
b. Funding opportunities and partnerships will be explored and pursued at the federal, state
and local level, including identification of project beneficiaries to cost share.
2. The additional safe yield was estimated to be up to 1650 AFY (Final EIR for the Proposed Salinas
Reservoir Expansion Project, pg. ES-1, May 1998) and would need to be reevaluated under current
conditions.

SPECIFIC CONSIDERATIONS FOR IMPLEMENTATION

1. The USACE has indicated that the dam would need to be transferred “as-is"and federal funding to
support retrofit is uncertain.

2. The State, as the California Department of Water Resources Division of Safety of Dams (DSOD), has
indicated that seismic rehabilitation of Salinas Dam would be required if the dam were to transfer to
fall under State regulation. Any retrofit or structural improvements, including expanding the dam'’s
capacity, will require coordination with and approval by the DSOD following the District's acquisition
of the dam.
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3. Since the USACE has indicated they are unlikely to install the gates, ownership of the dam would need
to be transferred from the federal government to a local agency to pursue the opportunity. This
transfer would result in the Salinas Dam oversight responsibilities transferring from federal to state
jurisdiction and require the dam retrofit and expansion to meet any additional requirements from
the State.

WATER SUPPLY & RESILIENCY OPTION: DESALINATION

Desalination is the process of creating fresh, potable water by removing salinity from ocean water or highly
saline groundwater. Similar projects and processes can also be called “desalter” or “brackish water”
treatment, with or without direct ocean intakes and/or outfalls. Each of these types of projects are included
here given the similarities in treatment process. As with many supply options, implementation costs and
constraints vary highly with the location and purpose of the project. Past desalination actions in SLO County
include:
e Morro Bay constructed a desalination plant in 1992 and expanded it to include a brackish water
treatment plant in 2009. The City uses these facilities for potable supply in conjunction with its State
Water deliveries.®
e In 2015, Public Works presented desalination opportunities, including the Santa Maria Refinery site
(see Produced Water from Qil Extraction Operations summary of Attachment 2) to the Board of
Supervisors and received direction to engage with regional partners on desalination opportunities
and to specifically engage with PG&E regarding opportunities related to the Diablo Canyon Power
Plant.®
e In2016, the County and PG&E completed a Diablo Canyon Power Plant (DCPP) desalination pipeline
feasibility study?’. With the announced decommissioning of the plant, many assumptions have
changed, but an example project is included below.

FINANCIAL CONSIDERATIONS/EXAMPLE PROJECT COSTS

Example projects below include local and regional projects.

Example Projects Supply Capital O&M Costs Water Costs Notes
in SLO County (AF / year) Costs ($/YR) ($/ AF)
Costs not included since
$1,550 (desal) primary facility was built in
$1,000 (brackish)>  1992; desal wells recently

decommissioned.

Morro Bay Desal &
Brackish Water Up to 645 -
Treatment Plant

5 See City of Morro Bay 2015 UWMP: https://www.morro-bay.ca.us/DocumentCenter/View/9696/2015-UWMP-
FINAL?bidld=

6 See Board of Supervisors item 16, 8/25/2015:
https://agenda.slocounty.ca.gov/lIP/sanluisobispo/agendaitem/details/5038

7 See https://www.slocounty.ca.gov/Departments/Administrative-Office/Forms-Documents/Diablo-Canyon-
Closure/Desalination-Project-Documents/Diablo-Canyon-Desalination-Pipeline-Feasibility-St.pdf
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San Simeon Groundwater intake.
Cor.nm.unlty Services Upto35 ~$1Million $31,000 Very Iowl ) Operates at high saline levels
District Wellhead AFY (no debt-service) only; costs were offset by
treatment significant grant funding.
DCPP Desalinati 2,100 This is S io 2B fi th
'esa ination 1300 AFY  $36.4M $556,000 $2, is is Scenario f rom the
Connection to Zone 3 (wholesale cost) report.

Example Regional Supply Capital O&M Costs Wholesale

Projects in Notes
California (AF / year) Costs ($/YR) ($ / AF)
City of Santa Barbara $116 ¥1.4M Varies based on Originally builtin 1992' stahd—
Desalination Plant 3,125 ARY Million® (standby) to roduction by for years, re-equipped in
$4.1M (full) P 2017 (2)
Carl;bad Desal. - San 48,000 - - ~$2,600 (does not ol [omes i ey 75 o
Diego Co. Water $1 Billion - include local .
- 56,000 AFY . construction costs.
Auth. delivery)

SPECIFIC CONSIDERATIONS FOR IMPLEMENTATION

1. CalAm (in Monterey) recently had a regional desal project denied by the Coastal Commission, in
part, because they had not exhausted other local options (conservation, optimization, recycled
water, etc.). This appears to be a precedent-setting decision by the Commission and would need
to be addressed in any regional desal. project.

2. The 2015 Desalination Summary Report presented to the Board of Supervisors details the various
implementation challenges, including: environmental, energy, demand risk, policy, regulatory,
etc.?

3. Small scale, indirect intake desalination could be a water source for coastal communities with
limited supplies.

8 As a Disadvantaged Community (defined by the State of California), SSCSD was eligible for zero cost match
grants.

% Includes Initial costs (1991), re-startup (2016), and pipeline costs (TBD). Additional info here
https://www.santabarbaraca.govy/...

10 Information for table derived from https://www.sdcwa.org/sites/default/files/desal-carlsbad-fs.pdf
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Regional Water Infrastructure Resiliency Project Charter
Vision

Regional water infrastructure within San Luis Obispo County that addresses reliability and
resiliency needs and is optimally utilized over the long-term

Mission

Identify and prioritize initiatives to mitigate vulnerabilities and enhance reliability, resilience,
and optimum utilization of existing and future regional water infrastructure

Objectives and Performance Measures
OBJecTIVE #1: Complete an EVALUATION of water related vulnerabilities and risk

¢ Inventory of realistic existing and future supply and demand, supply
agreements, infrastructure connections, and supply agreements

¢ Inventory of scenarios, vulnerabilities, and impacts related to drought,
climate change, natural disasters, maintenance downtimes, catastrophic
failures and future needs

OBJECTIVE #2: Develop a BALANCED ACTION PLAN that outlines next steps to implement
prioritized strategies

e Mitigation strategies for regional infrastructure vulnerabilities

e Opportunities to better utilize existing infrastructure and supplies, including
potential new points of connection and water transfers, in a mutually
beneficial manner

e |dentify opportunities and big ideas to mitigate regional infrastructure
vulnerabilities

¢ |dentify new opportunities to better utilize existing infrastructure and
supplies, including potential new points of connection and water transfers

e |dentify opportunities for individual agencies to participate in regional
resiliency

e Implement a triple bottom line process to evaluate and prioritize specific
strategies and initiatives

OBJECTIVE #3: Develop a COMMUNICATION PLAN that informs project stakeholders

e Provide an adaptable toolset to support future work

e Build on past efforts including recommendations from the Master Water
Report, integrate with existing efforts and coordinate with appropriate
stakeholder groups
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Guiding Principles

v
v

<

Participate in a forthcoming manner with honesty, transparency and civility

Maintain trust and accountability through open idea sharing that promotes
commitment to participation and engagement

Encourage green light thinking and active collaboration to spur innovation

Respect autonomy and authority of agencies and partnerships

Share appropriate information with stakeholders not present and identify topics that
require additional vetting outside of this process
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APPENDIX D. COMPARISON OF STATE DRAFT DROUGHT AND WATER
SHORTAGE RISK SCORING AND COUNTYWIDE WATER ACTION TEAM
(CWAT) DRAFT VULNERABILITY ASSESSMENT
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SUBJECT: Comparison of State Draft Drought and Water Shortage Risk Scoring and Countywide
Water Action Team (CWAT) Draft Vulnerability Assessment

*Note that the Department of Water Resources’ (DWR’s) Final Report on Small Water Systems and
Rural Communities Drought and Water Shortage Contingency Planning and Risk Assessment became
available at the time this report was being finalized, so the analysis herein only reflects review of the
Draft Report on Small Water Systems and Rural Communities Drought and Water Shortage
Contingency Planning and Risk Assessment.

INTRODUCTION

Water Code Division 6 Part 2.55 Section 8 Chapter 10 (Assembly Bill 1668) required the
California Department of Water Resources, in consultation with other agencies and the County
Drought Advisory Group (CDAG), to create a list of small water suppliers and self-supplied
communities that are at risk of drought and water shortage. In December 2019, the State
released its draft methodology and corresponding list of small water suppliers, which are
publicly regulated systems with less than 3,000 service connections or using fewer than 3,000
AF of water, to members of the CDAG. The public draft was released in March 2020. Although
not discussed in this memo, the public draft also includes the methodology used to score self-
supplied communities. "' DWR has not yet released its list of vulnerable self-supplied
communities in the County of San Luis Obispo. A final report is forthcoming.

Locally, the San Luis Obispo County Flood Control and Water Conservation District and its
consultant, Water Systems Consulting (WSC), are developing a Regional Infrastructure Water
Resiliency Plan. As part of this effort, the CWAT engaged in a vulnerabilities prioritization
workshop in October 2019, which resulted in a vulnerability ranking of water systems.

This document compares the methodology and ranking of the CWAT's vulnerability assessment
as of January 2020 and DWR's risk scoring as of March 2020.

METHODOLOGY

In the CWAT vulnerability assessment, a water system'’s risk score was determined by adding
four sub-scores:'?

1. Normalized Vulnerability Risk Score

1 Self-supplied communities defined as communities served by water suppliers with fewer than 15 service
connections, which are either local small water systems (serving 2-4 connections), state small water systems
(serving between 5-14 connections), or domestic wells (serving one connection).

12 See Water Systems Consulting, “Existing Data Compilation and Analysis Memorandum,” January 2020.
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Risk scores for each source of water'3 were determined qualitatively through a
workshop with the CWAT. Each water source was scored by the likelihood and extent of
impacts of certain vulnerabilities: climate change, natural disasters, maintenance and
failures, regulatory/environmental, and water rights. The source risk score was weighted
by each water system’s portfolio and normalized for a vulnerability risk score for each
water system.

2. Normalized Surplus/Deficit Magnitude Score
This score represents existing multi-year dry condition water surplus and deficit with a
20 percent buffer (AFY). Single and multiple dry drought year conditions estimates were
extracted from various planning documents, converted to a percentage of normal
conditions for each agency and regional supply source, and circulated to CWAT agencies
for confirmation. These percentages of normal were applied to projected future supply
and demand and normalized for a surplus/deficit magnitude score.

3. Normalized Surplus/Deficit Percentage Score
This score represents existing multi-year dry condition water surplus and deficit with a
20 percent buffer as a percent of demand. Single and multiple dry drought year
conditions estimates were extracted from various planning documents, converted to a
percentage of normal conditions for each agency and regional supply source, and
circulated to CWAT agencies for confirmation. These percentages of normal were
applied to projected future supply and demand and normalized for a surplus/deficit
percentage score.

4. Normalized Water Supply Portfolio Diversity
The number of water sources for each system were counted and then normalized for a
water supply portfolio diversity score.

The vulnerability risk score, water supply portfolio diversity score, surplus deficit magnitude
score, and surplus/deficit percentage score were added to find the water system’s risk score.
Systems were then ranked according to their risk score (1-40).

The State, to create its draft list of small water suppliers at risk of drought and water shortage,
developed 29 indicators of risk of water shortage and drought for small suppliers.’ The
indicators can be grouped into three components: Exposure, Vulnerability, and Observed
Shortage (See Table 1). Each metric is normalized and/or rescaled to add multiple variables
together for a composite risk score (see Figure 1).

13 Water Sources: State Water Project; Nacimiento Water Project; Lopez, Salinas, and Whale Rock Reservoirs;
and Other (e.g. groundwater, recycled water).

14 See Department of Water Resources, “Appendix 2 — Drought and Water Shortage Risk Scoring:
California’s Small Water Supplier and Self-Supplied Communities,” March 2020.

7/30/2021 D-2



\/‘\
San Luis Obispo County Flood Control & Water Conservation District \\;‘\WS C

Final Draft Regional Water Infrastructure Resiliency Plan WATER SYSTEMS CONSULTING, INC.

Table 1. Indicators of Risk of Water Shortage and Drought (Small Suppliers)

Component # of Indicators Variable Names
Exposure 13 indicators
Exposure - Climate Change 3indicators | SC1a, b, c
Exposure - Recent Conditions 10 indicators | SC2a -
Vulnerability 13 indicators
Vulnerability - Infrastructure 9 indicators | SC3a -1, j
Vulnerability - Organizational 4 indicators | SC4a, b, d, e, g
Observed Shortage 3 indicators SC3h, k, |

Figure 1. Sate Scoring Overview

0.25 x u(SC1a,b,c)
i | Exposure
0.75 x pu((SC2a,b,c,i,h) + Max(SC2d,e,f,g))
+

0.67 x u(SC3a,b,c,d,e,fi,j)

+

0.33 x u(SC4ab, d, e, g)

+ \

0.33 x Max(SC3h,k, 1) - | Observed Shortage

Vulnerability

The WSC and draft State methodologies are two distinct approaches to identifying vulnerable
water systems. The WSC methodology places greater emphasis on supply, demand, and water
portfolio diversity than the State and incorporates more local knowledge through the CWAT's
role in the vulnerability scoring. The State includes supply, demand, and number of water
sources as well, along with many other indicators in its draft methodology. Since its
methodology must be applied to all the small water systems in California, there are no
qualitative aspects in the State’s initial scoring.

RANKINGS

Twenty-five systems were identified for analysis, scored, and ranked by both WSC and the State.
See Table 1 for a list of the common systems and their respective scores and rankings. There
are some similarities among the rankings; however, overall, the WSC and the draft State
rankings are not consistent with each other.
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Both WSC and the State ranked San Simeon CSD and Heritage Ranch CSD among the most
vulnerable water systems. GSWC Nipomo and GSWC Cypress were also considered more
vulnerable by both the State and WSC. Los Osos-area systems were considered vulnerable to
some extent by both parties: WSC ranked the Los Osos-area systems (GSWC Los Osos, Los Osos
CSD, and S&T MWOC) tenth, and the State ranked GSWC Los Osos the fifth most vulnerable.
However, Los Osos CSD and S&T MWC were not considered very vulnerable in the State’s
assessment. The State's ranking found the Avila-area water systems to be vulnerable, whereas
they did not elevate in WSC's assessment. Oceano CSD also scored on the lower side, meaning
more vulnerable, in the State’s assessment. Both WSC and the State ranked Templeton CSD
among the least vulnerable. Less vulnerable systems according to both methodologies also
included CSA 10A and Morro Rock MWC.

Beyond these similarities, the WSC and the State rankings are not consistent with each other, as
seen in Figure 2, which shows no concentration of water systems as considered more
vulnerable or less vulnerable according to both WSC and State rankings. The rankings remain
inconsistent when the common systems—those on both lists—are re-ranked 1-25.

Additionally, many of the water systems ranked most vulnerable by the State in its draft report
were not scored or ranked by WSC. These systems include water systems serving residential
communities. Two of the water systems ranked most vulnerable by WSC originally, Camp
Roberts and Cuesta College, were not considered by the State.'®

Table 2. Comparison of CWAT and Draft State Vulnerability Rankings

CWAT Vulnerability

State Ranking

State Risk Score

Water System Ranking (Total = 40) | CWATRiskScore | = o 1= 56) (as of 03/2020)
Nacimiento Water
Company 1 3.97 51 5.8
GSWC Edna Valley 2 3.96 48 16.49
San Miguel CSD 3 3.95 43 20.1
CSA 23 Santa
Margarita 5 3.95 55 2.64
San Simeon CSD 7 3.83 2 85.65
Garden Farms CWD 8 3.78 50 10.55
Heritage Ranch CSD 9 3.75 7 73.16
Los Osos CSD/S&T
MWC/GSWC 10 3.61 Separated in State Scoring
Los Osos CSD 31 31.64
S&T MWC Combined in CWAT Vulnerability Scoring 40 23.35
GSWC Los Osos 5 81.09

5 At the January 26t CWAT meeting, re-ranking these two systems was discussed to reflect Cuesta College’s
non-residential population and Camp Roberts funding capacity.
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Water System | i (Total 4y | CWATRiskscore | Sl | s of 03120200
Cayucos Beach Water
Assoc. 16 3.15 53 3.06
GSWC Cypress (Rural
Water Co.) 17 3.01 18 43.67
GSWC Nipomo 18 3.01 6 76.36
Woodlands MWC 19 3.00 35 27.59
CSA 16 Shandon 21 2.94 49 13.09
San Miguelito MWC 23 2.87 41 22.89
CSA 12 Avila Beach 26 2.77 10 69.76
Avila Beach CSD 27 2.75 9 71.56
Avila Valley MWC 28 2.63 26 33.97
Morro Rock MWC 29 2.63 56 0.1
CSA 10A Cayucos 32 2.50 46 19.11
Oceano CSD 36 2.07 22 40.49
Templeton CSD 37 1.93 52 5.75
Atascadero State
Hospital Not yet scored 15 52.35

Figure 2. Comparison of CWAT and State Vulnerability Rankings
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APPENDIX E. SUPPLY AND DEMAND INVENTORY
Table 11. Existing and Projected Future Supply and Demand Summary

. - - g _ - S _ - 20% Supply Supply
% = °s & 8 A o .g 8 . o .g S . | Supply | Needed 20% Needed 20% Supply
a a N b > =3 s & = a X < = a *® ; = a X | Buffer for Supply for Supply Needed
% ; _'8' TE“ < g f,:, = ?:n § § % ;—:” < E % - § % Target Target Buffer Target Buffer for
n _é £ 3 g = 2 @ v g s () o g s m for with Target with Target for Target
© c ¥ = a ,g (] a g (] a Existing | Existing | for High High Low with Low | Map
Agencies - L- Demand* | Demand | Demand* | Demand | Demand* | Demand #
Arroyo Grande 2,290 1,523 3,813 2,867 946 33% 4,150 -337 -8% 3,096 717 23% 3,440 373 4,980 -1,167 3,715 98 1
Atascadero MWC 3,244 5,811 9,055 - 3,986 79% 7,485 1,570 21% 7,463 1,592 21% 6,083 2,972 8,982 73 8,956 99 2
Avila Beach CSD 100 68 168 74 94 127% 170 -2 -1% 162 6 4% 89 79 204 -36 194 -26 3
Avila Valley MWC 20 12 32 31 1 3% 32 0 0% 30 2 7% 37 -5 38 -6 36 -4 4
Bella Vista MHP
(Cayucos) - 10 10 0 0% 10 0 0% 10 0 0% 12 -2 12 -2 12 -2 5
Cal Poly 959 959 911 48 5% 806 153 19% 806 153 19% 1,093 -134 967 -8 967 -8 6
California Men's Colony | 735 420 | 25 | 1130 | 430 [ e9% | 1,135 | 45 2% | 230 | 6% 840 340 1,362 -182 840 340 7
Cayucos Cemetery
District 18 18 16 2 13% 18 0 0% 17 1 6% 19 -1 22 -4 20 -2 8
County Operations
Center 150 25 3 178 94 84 89% 94 84 89% 94 84 89% 113 65 113 65 113 65 9
CSA 10A- Cayucos | 230 | 230 132 98 | 74% | 232 B 1% | 220 10 5% 158 72 278 48 264 -34 10
CSA 12- Avila Beach 7 61 68 30 38 128% 68 0 0% 65 3 5% 36 32 82 -14 78 -10 11
CSA 16- Shandon 66 147 213 147 66 45% 1,100 -887 -81% 271 -58 -21% 176 37 1,320 -1,107 325 -112 12
Cuesta College 140 140 125 15 12% 125 15 12% 125 15 12% 150 -10 150 -10 150 -10 13
Grover Beach 800 1,407 2,207 1,579 628 40% 2,500 -293 -12% 1,708 499 29% 1,895 312 3,000 -793 2,050 157 14
Morro Bay 1,313 3,019 4,332 1,298 3,034 234% | 2,040 2,292 112% 1,437 2,895 201% 1,558 2,774 2,448 1,884 1,724 2,608 15
Morro Rock MWC 170 56 226 121 105 87% 173 53 31% 164 62 38% 145 81 208 18 197 29 16
Nipomo CSD 3,000 1,244 4,244 3,187 1,057 33% 4,194 50 1% 3,817 427 11% 3,824 420 5,033 -789 4,580 -336 17
Oceano CSD 750 303 900 1,953 855 1,098 128% | 1,419 534 38% 680 1,273 187% 1,026 927 1,703 250 816 1,137 18
Paso Robles 6,488 6,758 13,246 7,089 6,157 87% | 13,500 -254 -2% 9,519 3,727 39% 8,507 4,739 16,200 -2,954 11,423 1,823 19
Paso Robles Beach
Water Association 222 222 163 59 36% 218 4 2% 207 15 7% 196 26 262 -40 248 -26 20
Pismo Beach 1,240 896 700 2,836 1,888 948 50% 2,977 -141 -5% 1,833 1,003 55% 2,266 570 3,572 -736 2,200 636 21
Port San Luis 100 100 12 88 735% 35 65 186% 33 67 203% 14 86 42 58 40 60 22
San Luis Obispo 5,482 4,910 -500 9,892 5,225 4,667 89% 7,894 1,998 25% 7,779 2,113 27% 6,270 3,622 9,473 419 9,335 557 23
San Miguelito MWC 275 118 393 263 130 49% 393 0 0% 373 20 5% 316 77 472 -79 448 -55 24
Santa Margarita Ranch
MWC 80 1,621 1,701 1,621 80 5% 5,890 -4,189 -71% 5,301 -3,600 -68% 1,945 -244 7,068 -5,367 6,361 -4,660 25
Templeton Community
Services District 398 2,414 2,812 1,440 1,372 95% 2,512 300 12% 2,010 802 40% 1,728 1,084 3,014 -202 2,412 400 26
San Simeon CSD 140 | 140 86NN 54 | 63% [AspN 3 2 R 2% 103 37 165 25 165 25 | 27
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. . T - ==>a' _ - § _ - 20% Supply Supply
% = 2 s g % « i’n .g % " g .g % " Supply | Needed 20% Needed 20% Supply
a a by § e § s;t’n 2 S s o °a_’ P _'; =] % ; _: e % Buffer for Supply for Supply Needed
% ; _I% = < 5 o = w O 3 £ -:':-:" < g £ - 3 £ Target Target Buffer Target Buffer for
) é < 3 g S S @ o g o () v g o m for with Target with Target for Target
© c ¥ % 7 ,g o A g (=) 7 Existing | Existing | for High High Low with Low | Map
Agencies L L- Demand* | Demand | Demand* | Demand | Demand* | Demand #
Cambria CSD 1,017 1,017 747 270 36% 789 228 29% 789 228 29% 896 121 947 70 947 70 28
Los Osos CSD/S&T
MWC/GSWC 2,100 2,100 - 1,082 106% | 2,870 -770 -27% 2,296 -196 -9% 1,222 878 3,444 -1,344 2,755 -655 29
Camp San Luis Obispo 340 340 138 202 146% 138 202 146% 138 202 146% 166 174 166 174 166 174 30
GSWC Edna Valley 410 410 410 0 0% 482 -72 -15% 434 -24 -6% 492 -82 578 -168 521 -111 31
GSWC Nipomo 208 852 1,060 1,060 0 0% 1,944 -884 -45% 1,750 -690 -39% 1,272 -212 2,333 -1,273 2,100 -1,040 32
GSWC Cypress 208 462 670 720 -50 -7% 720 -50 -7% 720 -50 -7% 864 -194 864 -194 864 -194 33
Woodlands MWC 417 405 822 850 -28 -3% 1,600 -778 -49% 1,440 -618 -43% 1,020 -198 1,920 -1,098 1,728 -906 34
Conoco-Phillips 1,400 1,400 1,200 200 17% 1,400 0 0% 1,260 140 11% 1,440 -40 1,680 -280 1,512 -112 35
CSA 23- Santa Margarita 164 164 164 0 0% 192 -28 -15% 173 -9 -5% 197 -33 230 -66 208 -44 36
Garden Farms CWD 93 93 48 45 94% 93 0 0% 48 45 94% 58 35 112 -19 58 35 37
San Miguel CSD 235 235 235 0 0% 582 -347 -60% 466 -231 -50% 282 -47 698 -463 559 -324 38
Camp Roberts 190 190 190 0 0% 190 0 0% 190 0 0% 228 -38 228 -38 228 -38 39
Nacimiento Water Co. 600 600 600 0 0% 600 0 0% 600 0 0% 720 -120 720 -120 720 -120 40
Heritage Ranch CSD 1,100 1,100 619 481 78% 1,039 61 6% 935 165 18% 743 357 1,247 -147 1,122 -22 41
Supply Source Total 8,629 | 15,692 | 4,530 | 4,910 | 2,054 | 34,754 | 70,569 | 43,032 | 27,537 71,946 -1,377 58,610 11,959 51,638 18,931 86,335 -15,766 70,332 237

Cells with data from 2012 Master Water Report in AFY. (1)

Cells updated with 2015 Urban Water Management Plan (UWMP) data in AFY. (4) (3) (5) (2) (6) (7) (8) (9) (10)

Cells with unknown actual source, but from Mladen Bandov's summary spreadsheet provided at the 9/18 CWAT meeting in AFY.

Data from City of San Luis Obispo 2018 Water Resources Status Report in AFY. (11)

Summary of District Water Demand and Water Supply Sources 2019.pdf provided by Bettina Mayer in 10/8/2019 email.

Calculated Cells

San Luis Obispo County Flood Control and Water Conservation District Zone 3 - Lopez Project - Monthly Operations Report - CSA 12, December 2018 (14)

*Supply buffer percentage from 4.8.2 Regional Water Supply Strategies (Vol Il, Pdf p. 269, p. 4-256 in 2012 Master Water Report) (1)

**While Nipomo CSD does get SWP water from the City of Santa Maria, it is not directly connected to the SWP and Nipomo CSD is not a SWP subcontractor with abilities to exchange its SWP allocation.

Agency is not connected to regional infrastructure.

Draft Environmental Impact Report for the 2035 Master Plan California Polytechnic State University San Luis Obispo, California, Table 3.14-7, Prepared by Ascent Environmental, Inc., December 2019 (15)

SWP supply totals for Nipomo CSD, GSCW Nipomo, GSWC Cypress Ridge and Woodlands MWC represents municipal blend from the City of Santa Maria/Nipomo Supplemental Water Project and represents a mix of SWP water and groundwater.
Nipomo CSD’s actual conveyance capacity for the Nipomo Supplemental Water Projects is 2,186 AFY, after subtracting the allocations of the other Nipomo Mesa agencies.
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Table 12. Multiple Dry Years Supply and Demand Summary (AFY)
s ]
" > 5 ¢ g ,3' 20% Supply
% % b S o w Supply Needed Supply
N « S 3 Existing Future Low Buffer for Target 20% Supply | Needed for
= < Agency Agency Agency Target for with Buffer Target Target
Supply Demand Buffer Demand Buffer Existing Existing for Low with Low
Agency Total Total Surplus/Deficit % Total Surplus/Deficit % Demand* Demand Demand* Demand Map #
Arroyo Grande 1,832 1,523 3,355 2,867 488 17% 3,096 259 8% 3,440 -85 3,715 -360 1
Atascadero MWC 3,244 5,811 9,055 5,069 3,986 79% 7,463 1,592 21% 6,083 2,972 8,956 99 2
Avila Beach CSD 48 54 102 74 28 38% 162 -60 -37% 89 14 194 -92 3
Avila Valley MWC 19 10 29 31 -2 -8% 30 -1 -4% 37 -9 36 -7 4
Bella Vista MHP (Cayucos) 10 10 10 0 0% 10 0 0% 12 -2 12 -2 5
Cal Poly 959 959 911 48 5% 806 153 19% 1,093 -134 967 -8 6
California Men’s Colony 353 420 25 798 700 98 14% 700 98 14% 840 -42 840 -42 7
Cayucos Cemetery District 18 18 16 2 13% 17 1 6% 19 -1 20 -2 8
County Operations Center 72 25 3 100 94 6 6% 94 6% 113 -13 113 -13 9
CSA 10A- Cayucos 230 230 132 98 74% 220 10 5% 158 72 264 -34 10
CSA 12- Avila Beach 3 49 52 30 22 75% 65 -13 -20% 36 16 78 -26 11
CSA 16- Shandon 16 147 163 147 16 11% 271 -108 -40% 176 -14 325 -162 12
Cuesta College 67 67 125 -58 -46% 125 -58 -46% 150 -83 150 -83 13
Grover Beach 640 1,407 2,047 1,579 468 30% 1,708 339 20% 1,895 152 2,050 -3 14
Morro Bay 865 2,284 3,149 1,298 1,851 143% 1,437 1,712 119% 1,558 1,591 1,724 1,424 15
Morro Rock MWC 170 170 121 49 40% 164 6 4% 145 25 197 -27 16
Nipomo CSD 3,000 1,244 4,244 3,187 1,057 33% 3,817 427 11% 3,824 420 4,580 -336 17
Oceano CSD 360 242 900 1,502 855 647 76% 680 822 121% 1,026 476 816 686 18
Paso Robles 6,488 6,758 13,246 7,089 6,157 87% 9,519 3,727 39% 8,507 4,739 11,423 1,823 19
Paso Robles Beach Water
Association 222 222 163 59 36% 207 15 7% 196 26 248 -26 20
Pismo Beach 595 717 700 2,012 1,888 124 7% 1,833 179 10% 2,266 -254 2,200 -188 21
Port San Luis 80 80 12 68 568% 33 47 142% 14 66 40 40 22
San Luis Obispo 5,482 4,910 -500 9,892 4,999 4,893 98% 5,329 4,563 86% 5,999 3,893 6,395 3,497 23
San Miguelito MWC 132 118 250 263 -13 -5% 373 -123 -33% 316 -66 448 -198 24
Santa Margarita Ranch MWC 80 1,621 1,701 1,621 80 5% 5,301 -3,600 -68% 1,945 -244 6,361 -4,660 25
Templeton Community Services
District 398 2,414 2,812 1,440 1,372 95% 2,010 802 40% 1,728 1,084 2,412 400 26
San Simeon CSD 140 140 86 54 63% 137 3 2% 103 37 165 -25 27
Cambria CSD 864 864 635 230 36% 671 194 29% 762 103 805 60 28
Los Osos CSD/S&T MWC/GSWC 2,100 2,100 1,018 1,082 106% 2,296 -196 -9% 1,222 878 2,755 -655 29
Camp San Luis Obispo 340 340 138 202 146% 138 202 146% 166 174 166 174 30
E-3
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s ]
" > 5 ¢ g ‘-3' 20% Supply
% % S S o » Supply Needed Supply
N Z Q 3 Existing Future Low Buffer for Target 20% Supply Needed for
= < Agency Agency Agency Target for with Buffer Target Target
Supply Demand Buffer Demand Buffer Existing Existing for Low with Low
Agency Total Total Surplus/Deficit % Total Surplus/Deficit % Demand* Demand Demand* Demand Map #
GSWC Edna Valley 410 410 410 0 0% 434 -24 -6% 492 -82 521 -111 31
GSWC Nipomo 208 852 1,060 1,060 0 0% 1,750 -690 -39% 1,272 -212 2,100 -1,040 32
GSWC Cypress 208 462 670 720 -50 -7% 720 -50 -7% 864 -194 864 -194 33
Woodlands MWC 417 405 822 850 -28 -3% 1,440 -618 -43% 1,020 -198 1,728 -906 34
Conoco-Phillips 1,400 1,400 1,200 200 17% 1,260 140 11% 1,440 -40 1,512 -112 35
CSA 23- Santa Margarita 164 164 164 0 0% 173 -9 -5% 197 -33 208 -44 36
Garden Farms CWD 93 93 48 45 94% 48 45 94% 58 35 58 35 37
San Miguel CSD 235 235 235 0 0% 466 -231 -50% 282 -47 559 -324 38
Camp Roberts 190 190 190 0 0% 190 0 0% 228 -38 228 -38 39
Nacimiento Water Company 600 600 600 0 0% 600 0 0% 720 -120 720 -120 40
Heritage Ranch CSD 1,100 1,100 619 481 78% 935 165 18% 743 357 1,122 -22 41
Total 5,530 | 15,692 | 3,624 | 4,910 | 2,054 | 24,455 56,265 33,301 22,964 56,258 10,196 49,529 16,925 67,510 -1,056
Cells linked and calculated.
Calculated Cells
Agency is not connected to regional infrastructure.
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Regional Opportunity
Area

Agency/Agencies

Bracket

Regional Opportunities

Chorro Valley

County Operations Center, California Men's Colony, Camp San Luis Obispo, Cuesta
College

Potentially Vulnerable (Cuesta College)

- Salinas/Nacimiento Intertie
- SWP optimization

Edna

GSWC Edna Valley

Potentially Vulnerable

- SLO City intertie (emergency/permanent)

- sentinel peak produced water

- SWP intertie (emergency/permanent)

- SLO City to Zone 3 to pick up small systems
-SLO RW

Los Osos

Los Osos CSD/S&T MWC/GSWC

Potentially Vulnerable

- Chorro Valley/ SWP
- Whale Rock
- Partnership with Morro Bay (conjunctive use)
- Funding basin plan program/projects
- Consolidation

San Miguel

San Miguel CSD

Potentially Vulnerable

- Nacimiento connection

- Paso Robles intertie

- Salinas River water rights?

- Salinas Dam increased storage water rights

Cayucos

Bella Vista MHP, CSA 10A, Morro Rock MWC, Paso Robles Beach Water Association,

Potentially vulnerable but has mitigation initiative(s)

- Reservoir Augmentation (Whale Rock/RW)

CSA 23/Santa
Margarita

CSA 23- Santa Margarita, Garden Farms CWD, Santa Margarita Ranch MWC

Potentially vulnerable but has mitigation initiative(s)

- Permanent Nacimiento
- AMWC intertie (permanent)
- Salinas
- SWP
- Salinas/Nacimiento Intertie

Nipomo

Conocco Phillips, GSWC Cypress, GSWC Nipomo, Nipomo CSD, Woodlands MWC

Potentially vulnerable but has mitigation initiative(s)

- Optimize Santa Maria Intertie
- SWpP
- AG/GSWC Intertie

Camp Roberts

Camp Roberts

Potentially vulnerable but has mitigation initiative(s)

TBD

Heritage Ranch CSD

Heritage Ranch CSD

Potentially vulnerable but has mitigation initiative(s)

- Nacimiento connection

Avila Valley MWC, Avila Beach CSD, CSA 12- Avila Beach, San Miguelito MWC, Port San

- SWP

- Salinas/Lopez Intertie
- Lopez storage

-CCB

- AG/GSWC Intertie

Zone 3 Luis, Arroyo Grande, Grover Beach, Pismo Beach, Oceano CSD Potentially vulnerable but has mitigation initiative(s) - SLO Connection
Cal Poly Cal Poly Potentially vulnerable but has mitigation initiative(s) TBD
Shandon CSA 16- Shandon Potentially vulnerable but has mitigation initiative(s) - SWP
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EXECUTIVE SUMMARY

1.1 Introduction

This Basin Plan concerns the Los Osos Groundwater Basin (Basin), which underlies
the unincorporated communities of Los Osos, Baywood Park and Cuesta-by-the-Sea
in San Luis Obispo County, California, as shown in Figure 1. The Basin Plan has been
prepared by the three water purveyors in Los Osos—Los Osos Community Services
District (LOCSD), Golden State Water Company (GSWC) and S&T Mutual Water
Company (S&T)—and the County of San Luis Obispo (County), as part of the
adjudication of groundwater resources in the Basin (Adjudication).

The Basin is the only source of water for residential, commercial, institutional and
agricultural development in Los Osos and a valuable resource for the community,
region and state. Its continuing use for those purposes faces two challenges:

= Water quality degradation of the Upper Aquifer (UA), primarily by nitrate;
and
= Seawater intrusion into the Lower Aquifer.

It is vital that bold, decisive and immediate actions be taken to solve these twin
challenges and protect the sustainability of the Basin. This Basin Plan establishes
several immediate and continuing goals for management of the water resources of
the Basin. The most important goals are to halt seawater intrusion into the Basin
and to provide sustainable water supplies for existing and future residential,
commercial, institutional, recreational and agricultural development within Los
Osos. Outside of this Basin Plan, the County is addressing water quality degradation
through construction and operation of the Los Osos Wastewater Project (LOWWP),
a community wastewater collection, treatment and reinvestment project in Los
Osos.

1.2 Background

The Basin is composed of several aquifer layers underlying the Los Osos community
and surrounding rural areas. In this Basin Plan, attention is focused on four aquifer
layers known as First Water, the Upper Aquifer, the Lower Aquifer, and the Alluvial
Aquifer underlying Los Osos Creek. The Upper and Lower Aquifers are the main
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sources of municipal and domestic water supplies in the Basin, while First Water
and the Alluvial Aquifer are also used for irrigation water supplies.

The Los Osos community has been developed based on water supplies from Basin
aquifers. As the only source of water, residents, businesses and agriculturalists have
always relied on extractions from the Basin. As shown in Figure 2, community
groundwater production increased dramatically during the 1970s and 1980s,
primarily to serve fast-growing residential, commercial and institutional
development. By the late 1970s, groundwater extractions exceeded the sustainable
yield of the Basin. This was especially true in the Lower Aquifer in the Western
Area, where falling groundwater levels induced intrusion of seawater into the Basin.

Figure 2. Total Groundwater Production (1970-2013)
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Seawater intrusion has the potential to irreparably damage the Lower Aquifer as a
source of water supplies for Los Osos. Saline groundwater would not be usable for
municipal, domestic or irrigation purposes without desalination treatment. As
described in Sections 11.5 and 14.5, desalination of saline groundwater would be
relatively expensive as a supplemental water supply of between 250 and 750 acre-
feet per year (AFY). Filling of the Lower Aquifer with seawater would require the
replacement of approximately 2,000 AFY of water supplies for Los Osos, which
would likely cost the community in excess of $100 million for the first 30 years,
based on either desalination or importation of water from outside the Basin. It is
the intent of this Basin Plan to halt seawater intrusion and protect the Basin as a
source of sustainable water supplies, rather than abandon the Basin to seawater.
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That is the desire of all the Parties and the community, based on comments received
from the public as part of this planning effort.

To halt seawater intrusion, the Purveyors must largely discontinue production of
groundwater from the Lower Aquifer in the Western Area. To stop producing
groundwater from that portion of the Basin, the Los Osos community will need to
decrease its water demands and increase water supplies available from the Upper
Aquifer and from the Lower Aquifer in the Central and Eastern Areas. Accessing
those supplies requires the construction of new infrastructure, including
groundwater production wells, distribution pipelines and a community nitrate
removal facility.

The current population of the Plan Area is approximately 14,600. Future levels of
groundwater production from the Basin are tied to land use policies. Land
development in the community is currently governed by the Estero Area Plan (EAP),
which projects that population at buildout could be as high as 28,700. The County is
currently in the process of drafting a new Los Osos Community Plan (LOCP) and Los
Osos Habitat Conservation Plan (LOHCP), which are expected to limit the future
population to no more than 19,850. This Basin Plan does not express a preference
for the level of development in Los Osos, but contains actions that would support
development at whatever level is deemed appropriate by the County and California
Coastal Commission. In order to analyze water supplies and demands, this Basin
Plan uses an Existing Population Scenario (EPS) to model current conditions, and a
Buildout Population Scenario to model potential future growth up to the buildout
population of 19,850.

1.3 Basin Plan Programs

1.3.1

This Basin Plan analyzes seven potential programs of action, each of which focuses
on a different aspect of Basin management. Some programs—such as the Urban
Water Use Efficiency Program—are directed at reducing the demand for water from
the Basin, while other programs—such as the Basin Infrastructure Program—focus
on increasing the sustainable yield of the Basin. Several programs—including the
Water Reinvestment Program and Supplemental Water Program—are hybrids, with
both demand- and supply-side impacts. Implementation of an identified
combination of programs is expected to achieve a sustainable Basin.

Most Basin Plan actions will be undertaken by the Parties. This Basin Plan also
anticipates the establishment of a Basin Management Committee to coordinate
various management actions related to the Basin and implementation of the Basin
Plan. The Basin Management Committee will be an entity created by the Court in
the Adjudication, and will be governed by the Parties. In addition, certain actions
will require active participation by the residents, businesses and institutions of Los
Osos.

Basin Metrics

To measure nitrate impacts to the Upper Aquifer and seawater intrusion into the
Lower Aquifer, this Basin Plan creates several metrics. The metrics will allow the
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Parties, Basin Management Committee, regulatory agencies and the public to
evaluate the status of nitrate levels and seawater intrusion in the Basin through
objective, numerical criteria that can be tracked over time.

The Nitrate Metric is based on the average measurement of nitrate concentrations in
five key wells in the Upper Aquifer. In order to clearly measure positive and
negative movements in the Nitrate Metric, five wells were selected from those that
have been historically impacted by nitrate. While extensive historical data does not
exist for the key wells, data from 2002 through 2006 and 2012 set the current value
for the Nitrate Metric at approximately 18 milligrams per liter (mg/1). This Basin
Plan sets a goal of reducing the Nitrate Metric to below 10 mg/l. It is expected to
take approximately 30 years for nitrate levels to reach that goal, based on the
cessation of septic tank discharges with the operation of the LOWWP and the
construction of a community nitrate removal facility.

To measure seawater intrusion, this Basin Plan establishes two metrics: the Water
Level Metric, and the Chloride Metric. The Water Level Metric measures freshwater
levels in five wells in the Lower Aquifer and currently has a value of approximately
2 feet above mean sea level (msl). This Basin Plan sets a Water Level Metric goal of
8 feet msl in order to provide sufficient freshwater head to keep seawater out of the
Western and Central Areas of the Basin. The Chloride Level Metric is based on the
weighted average of chloride concentrations in four wells in the Lower Aquifer. The
current level of the Chloride Metric is approximately 130 mg/l, and the goal of this
Basin Plan is to lower the metric below 100 mg/1.

In addition to the three metrics that measure specific circumstances of the Basin,
this Basin Plan establishes several metrics relating to management of the Basin by
the Purveyors and other groundwater producers. The Basin Yield Metric compares
the total amount of groundwater production in a given year (Annual Groundwater
Productionx) with the maximum sustainable yield of the Basin under then-current
conditions, as determined by the Model (Sustainable Yieldx). The ratio generates a
percentage of the Sustainable Yieldx that is utilized during the relevant Year X. A
Basin Yield Metric under 100 would mean that current production is sustainable,
while a value over 100 would indicate that the Los Osos community is extracting too
much groundwater from the Basin. Figure 3 depicts historical values for the Basin
Yield Metric from 1970 through 2013.

As is apparent from Figure 3, groundwater production from the Basin has been
unsustainable from the late 1970s through the present. While the Basin Yield
Metric has decreased in recent years from its highest value of 152 in 1988,
groundwater production remains at an unsustainable level at the time of publication
of this Basin Plan. The goal of this Basin Plan is to reduce the Basin Yield Metric to a
permanent level below 80. Maintaining the Basin Yield Metric at least 20 points
below the maximum sustainable yield of 100 will provide a margin of safety for the
Los Osos community.
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Figure 3. Historical Tracking of the Basin Yield Metric (1970-2013)
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1.3.2 Groundwater Monitoring Program

This Basin Plan establishes a comprehensive Groundwater Monitoring Program to
collect, organize and report data regarding the health of the Basin. That data will be
used to calculate the metrics discussed above and to provide information needed to
manage the Basin for long-term sustainability. The Groundwater Monitoring
Program will satisfy various external monitoring requirements as well, such as the
California Statewide Groundwater Elevation Monitoring Program (CASGEM) and
waste discharge and recycled water permits for the LOWWP.

The Groundwater Monitoring Program establishes a network of 73 wells to be
tested for water levels or quality. The wells are distributed laterally across the
Western, Central and Eastern Areas and vertically among First Water and the Upper
and Lower Aquifers. Monitoring will occur in the spring and fall of each year when
water levels are typically at their highest and lowest, and will start in 2014.

In addition to measuring water levels and quality, the Purveyors will report their
groundwater production to the Basin Management Committee in order to allow
accurate calculation of the Basin Yield Metric. Information regarding other
production from the Basin will be gained by estimates, until such time as accurate
information can be acquired through voluntary participation by well owners, or a
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1.3.3

potential County groundwater ordinance that could require registration and
reporting for all wells in the Basin.

The Basin Management Committee will coordinate the collection and analysis of
data under the Groundwater Monitoring Program. On an annual basis, the Basin
Management Committee will report the values for all Basin metrics and other
relevant, non-proprietary data to the Parties, the Court and the public. Over 30
years, the Groundwater Monitoring Program is expected to cost approximately
$650,000.1

Urban Water Use Efficiency Program

Improving urban water use efficiency is the highest priority program of this Basin
Plan for balancing the Basin and preventing further seawater intrusion. During the
25-year period from 1988 through 2013, urban water use in Los Osos declined by
almost 40 percent, but additional efficiencies are possible and will be implemented
pursuant to this Basin Plan. The goal of the Urban Water Use Efficiency Program is
to limit urban water use in Los Osos to 1,450 AFY for the current population and
2,100 AFY at buildout. Achieving that goal will make Los Osos one of the most
water-efficient communities in California, exceeding the standards of the California
Urban Water Conservation Council, the state 20 x 2020 Water Conservation Plan, and
the California Green Building Standards Code.

The Urban Water Use Efficiency Program is based on a comprehensive review of
potential water conservation measures in the residential, commercial and
institutional sectors. It has been and will continue to be coordinated with the water
conservation efforts undertaken by the County for the LOWWP. The measures that
were analyzed and will be implemented are listed in Table 1.

Subject to funding, the County will administer the Urban Water Use Efficiency
Program from 2013 through 2018, with the Purveyors assuming that responsibility
in 2019 and later years. Many actions will also require the cooperation and action
of the residents, businesses and institutions of Los Osos. The Urban Water Use
Efficiency Program is expected to cost $5,500,000 to implement through 2018.

1 All costs set forth in this Basin Plan are in 2013 USD.
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Table 1. Urban Water Use Efficiency Measures

No.

Water Efficiency Measure

| 2013-2018

2019-0Ongoing

Category 1. Residential Measures

1A
1B
1C
1D
1E
1F
1G
1H
11
1
1K
1L
1M
IN
10
1P

Subsidized Community Retrofit (Partial)
Residential Clothes Washer Rebate
Alternatives for Fully Retrofitted Residences
Retrofit on Resale

High Efficiency Toilet Rebate

Fixture Replacement by Deadline
Subsidized Community Retrofit (Full)
Retrofit Kit Distribution

Purveyor Service Meters

Purveyor Conservation Pricing
Greywater Retrofit

Cisterns/Rain Catchment

Rain Sensors Rebate

Rotating Sprinkler Nozzle Rebate

Water Waste Ordinance

Turf Removal

Category 2. Commercial and Institutional Measures

2A
2B
2C
2D

Subsidized Community Retrofit (Partial)
Replace Pre-Rinse Spray Nozzles
Institutional Building Retrofit
Commercial Clothes Washer Rebate

Category 3. Education and Outreach Measures

3A
3B
3C
3D
3E

Residential Water Survey

CII Water Survey

Public Information Program

Media Campaign

Efficient Outdoor Use Education Program

Category 4. New Development Measures

4A High Efficiency Dishwasher Requirement

4B High Efficiency Clothes Washer Requirement

4C Hot Water On Demand

4D Greywater Plumbing

4E Landscape and Irrigation Standards

4F Smart Irrigation Controllers & Rain Sensors

4G Multi-Family Submetering

4H Efficient Fixtures Requirement
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1.3.4

Water Reinvestment Program

In order to maximize the use of Basin water resources, it is imperative that water
which has been used by urban residents and businesses in Los Osos be reinvested in
the hydrologic cycle in an appropriate manner. The Water Reinvestment Program
will accomplish that imperative by reinvesting all water collected and treated by the
LOWWP in the Basin, either through direct percolation to the aquifers or reuse.

Water treated by the LOWWP will be of a sufficient quality to directly percolate into
the Basin or to reuse for landscape or agricultural irrigation purposes. The LOWWP
is expected to produce approximately 780 AFY under current conditions and 1,120
AFY at buildout. The planned uses of that water are listed in Table 2. Actions to be
taken under current conditions are known as the Urban Water Reinvestment
Program, while additional water may be delivered to agricultural users in the future
under an Agricultural Water Reinvestment Program.

Table 2. Recycled Water Uses in the Water Reinvestment Program

Current
Potential Use Conditions Buildout
Broderson Leach Fields 448 448
Bayridge Estates Leach Fields 33 33
Urban Reuse 63 63
Sea Pines Golf Course 40 40
Los Osos Valley Memorial Park 50 50
Agricultural Reuse 146 486
Total 780 1,120
All figures in AFY.

The County will deliver recycled water directly to the Broderson and Bayridge
Estates leach fields, Sea Pines Golf Course, Los Osos Valley Memorial Park and
agricultural users in the Eastern Area, on terms and conditions negotiated between
the County and each user. Within the service areas of the Purveyors, the County will
deliver recycled water to the Purveyors for resale to users, pursuant to an
agreement between the County and each Purveyor. The Purveyors will deliver
recycled water to users within their respective service areas based on rules adopted
by them and, in the case of GSWC, approved by the California Public Utilities
Commission (CPUC). Currently identified recycled water users include several
schools, the community park and roadway median landscapes, with other users
potentially being connected in the future.

The costs for the Urban Water Reinvestment Program are projected to be
$18,290,000, with an additional $3,120,000 for the Agricultural Water Reinvestment
Program in the future. These costs are currently included in the rates and charges
for the LOWWP, but will be paid for under this Basin Plan if approved by Los Osos
voters as explained below.
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1.3.5 Basin Infrastructure Program

The level of sustainable production from the Basin is affected by the location of that
production, both laterally and vertically. In particular, the Lower Aquifer is subject
to seawater intrusion that can be controlled only by reducing extractions from that
layer, especially from the Western Area. This Basin Plan establishes a Basin
Infrastructure Program that will construct additional infrastructure to allow the
Purveyors to transfer some production from the Lower Aquifer to the Upper Aquifer
and shift some production from the Western Area landward into the Central and
Eastern Areas.

The Basin Infrastructure Program is divided into four parts, designated Programs A
through D. The potential projects and their expected costs are listed in Table 3.
Each of the improvements is discussed in detail in Chapter 10.

Program A consists of actions that have already been taken by the Purveyors or for
which the Purveyors have funding. Those actions are designed to allow the
Purveyors to increase groundwater production from the Upper Aquifer to the
greatest extent practicable without construction of large-scale nitrate removal
facilities.

Program B improvements would allow the Purveyors to maximize production from
the Upper Aquifer. To allow increased use of groundwater from the Upper Aquifer,
the Purveyors would need to remove nitrate from water produced by new Upper
Aquifer wells, including two for LOCSD, one for GSWC and, potentially, one or two
for S&T. The Parties have determined that the necessary quantity of groundwater
would be treated most economically and effectively through construction of a single,
community nitrate facility rather than two or more separate facilities. Accordingly,
Program B includes the construction of a shared nitrate removal facility. The
technology for such a facility has not been finally determined, but for purposes of
this Basin Plan it is assumed to be ion exchange. It is possible that an improved
technology will emerge before design and construction of the nitrate removal
facility, and the Parties will consider all appropriate technologies at that time.

Program C includes a set of infrastructure improvements that would allow the
Purveyors to shift some groundwater production within the Lower Aquifer from the
Western Area to the Central Area. Program D includes three additional wells that
would allow the Purveyors to shift some groundwater production into the Eastern
Area. Since groundwater production from the Central and Eastern Areas induces
less seawater intrusion than the same amount of production from the Western Area,
this landward shift increases the Sustainable Yieldx of the Basin.

10
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Table 3. Basin Infrastructure Program Improvements

Improvement ‘ Capital Cost ‘ Parties Involved
Program A
Water Systems Interconnection $100,000 | LOCSD/GSWC
Upper Aquifer Well $600,000 | LOCSD
South Bay Well Nitrate Removal $640,000 | LOCSD
Palisades Well Modifications $15,000 | LOCSD
Blending Project $1,110,000 | GSWC
Water Meters $370,000 | S&T
Subtotal $2,835,000 | Purveyors
Program B
LOCSD Wells $2,700,000 | LOCSD
GSWC Wells $3,200,000 | GSWC
Community Nitrate Removal Facility $11,350,000 | LOCSD/GSWC
Subtotal $17,250,000 | Purveyors
Program C
Expansion Well No. 1 $1,400,000 | GSWC
Expansion Well No. 2 $2,000,000 | GSWC
Expansion Well No. 3 $1,600,000 | LOCSD
Water Systems Interconnection $30,000 | S&T/GSWC
Los Osos Valley Road Main Upgrade $1,530,000 | GSWC
Subtotal $6,530,000 | Purveyors
Program D
Expansion Well No. 4 $1,100,000 | LOCSD/GSWC
Expansion Well No. 5 $1,875,000 | LOCSD/GSWC
Expansion Well No. 6 $1,225,000 | LOCSD/GSWC
Subtotal $4,200,000 | Purveyors

Basin Infrastructure Programs A through D can be combined in several ways,
allowing incrementally greater production from the Upper Aquifer and the Central
and Eastern Areas with implementation of each program. If Programs A through D
were all implemented, that would increase the Sustainable Yieldx of the Basin from
its current level of 2,450 AFY to 3,500 AFY.2 As discussed below, this Basin Plan
recommends phased implementation of the Basin Infrastructure Programs in order
to halt seawater intrusion and achieve a sustainable Basin.

2 These figures also assume implementation of the Urban Water Reinvestment Program.
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1.3.6 Supplemental Water Program

1.3.7

The Supplemental Water Program analyzes several alternatives for the development
of supplemental water supplies for the Basin. For purposes of this Basin Plan,
“supplemental water” is defined as water within the Plan Area that does not derive
from potable water supplies within the Upper Aquifer or Lower Aquifer of the Basin.
Supplemental water supplies analyzed in this Basin Plan include rainwater
harvesting, stormwater capture, greywater reuse and groundwater desalination.

This Basin Plan concludes that rainwater harvesting, stormwater capture and
greywater reuse would be difficult for the Parties to implement, because all three
would require extensive, intrusive actions on private residential, commercial or
institutional properties. In addition, none of the three are expected to produce
sufficient quantities of water to justify attention by the Parties, when compared to
other programs of this Basin Plan. Nevertheless, the Parties encourage residents,
businesses and institutions in Los Osos to consider implementing these practices on
their own properties.

The only action with the potential to generate large quantities of supplemental
water is groundwater desalination. Based on an analysis of other water supplies in
the Basin, the optimal quantities of desalinated groundwater would be either 250
AFY under current conditions or 750 AFY at buildout. A groundwater desalination
facility would most likely use a reverse osmosis (RO) process. The greatest
challenge for a successful desalination project in Los Osos would be disposal of the
brine wastewater. Potential disposal methods include construction of an ocean
outfall, evaporation ponds and zero-liquid discharge. Each of those methods is
expected to be expensive and difficult to permit with the Coastal Commission and
Regional Water Quality Control Board (RWQCB). Total costs for groundwater
desalination are expected to be $16,750,000 for a capacity of 250 AFY and
$40,250,000 for a capacity of 750 AFY. Based on those costs, the Parties do not
recommend implementation of a groundwater desalination project.

Imported Water Program

This Basin Plan sets forth several alternatives for the development of an Imported
Water Program for the Basin. For purposes of this Basin Plan, “imported water” is
defined as water made available for use within the Plan Area from a source located
outside the Plan Area. The purposes of identifying and analyzing potential imported
water supplies are to ensure that the Basin Plan does not neglect any potential
solution for the Basin and to provide a comparator for other Basin Plan programs.
Nonetheless, the Parties do not recommend any implementation of the Imported
Water Program, based on a water management principle that water supplies and
demands in the Basin be balanced to avoid the need for imported water supplies in
the Plan Area, to the extent possible, the relative reliability and cost of imported
water, and past public antipathy.

12
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1.3.8 Wellhead Protection Program

The Wellhead Protection Program is designed to protect water quality in the Basin
by managing activities within a delineated source area or protection zone around
drinking water wells. This program consists primarily of the Purveyors conducting
Drinking Water Source Assessment and Protection surveys for each of their wells, as
well as construction and operation of the LOWWP. The Basin Management
Committee will take further actions to protect water quality in the Basin as deemed
appropriate in the future.

1.4 Recommended Programs

The Basin Plan programs address the twin challenges of nitrate degradation of the
Upper Aquifer and seawater intrusion into the Lower Aquifer. Each program
focuses on a different aspect of water management, such as collecting and
organizing groundwater data (Groundwater Monitoring Program), improving water
use efficiency (the Urban Water Use Efficiency Program), or shifting the location of
groundwater production within the Basin (Basin Infrastructure Program).
Collectively, the programs are designed to achieve all goals of this Basin Plan.

While this Basin Plan has identified a number of potential programs, not all the
programs are necessary or desirable for implementation in Los Osos. The Parties
have analyzed the impacts of implementing various combinations of programs on
the Basin through use of the Model. In particular, the Parties modeled the impact of
each combination on the Basin Yield Metric, Water Level Metric and Chloride Metric.

Based on that analysis, the Parties recommend the following programs for
immediate implementation:

=  Groundwater Monitoring Program;

= Urban Water Use Efficiency Program;

= Urban Water Reinvestment Program;

= Basin Infrastructure Programs A and C; and
= Wellhead Protection Program.

The Parties also recommend the following programs for potential implementation, if
the County and the Coastal Commission were to allow future development in Los
Osos as part of the LOCP and LOHCP:

= Basin Infrastructure Program B; and
= Either Basin Infrastructure Program D or the Agricultural Water
Reinvestment Program.

Of course, the County and Coastal Commission could approve a level of development
less than that contained in the Buildout Population Scenario, in which case the
Parties might be able to avoid implementing certain Basin Plan programs

JANUARY 2015
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1.5

1.6

Funding the Basin Plan Programs

The expected total cost for Basin Plan programs to be implemented under the
Existing Population Scenario is estimated to be $33,775,000. Implementing the
additional programs required for the Buildout Population Scenario is estimated to
be an additional $19,450,000.

The Basin Plan applies two principles for the equitable allocation of costs. First, all
water-using properties within the Basin should pay for the cost of achieving a
sustainable Basin under current conditions, because all such properties contributed
to the overall decline in Basin conditions. Second, properties that may be developed
in the future should pay for the costs of achieving and maintaining a sustainable
Basin in light of future water demand associated with the development of those
properties.

Organization of the Basin Plan

This Basin Plan is divided into two parts. Part I sets forth the background of the
Basin and the Basin Plan. Specifically, Chapter 2 provides an introduction to the
Basin Plan, including the parties to the Basin Plan, the history and status of the court
adjudication, and the goals and water management principles that are established in
the Basin Plan. Chapter 3 describes the historical, present and future land uses
within the Los Osos community, including urban and agricultural development and
environmental resources. Chapter 4 summarizes the use of Basin water resources,
including production and use of groundwater by the Purveyors (LOCSD, GSWC and
S&T), private domestic landowners, community facilities and agriculturalists.

Chapter 5 concludes Part I with a description of the physical parameters of the Basin
and the evolving history of human understanding about the Basin. That includes
information about the geologic setting and structure of the Basin, surface water
resources within the watershed and various aquifer layers within the Basin. The
chapter closes with a description of the dual challenges facing the Basin: water
quality degradation of the Upper Aquifer and seawater intrusion into the Lower
Aquifer.

Part II sets forth the various Basin Plan programs. Chapter 6 establishes and defines
the several Basin metrics. Chapters 7 through 13 describe each of the various
programs, including the Groundwater Monitoring Program (Chapter 7), the Urban
Water Use Efficiency Program (Chapter 8), the Water Reinvestment Program
(Chapter 9), the Basin Infrastructure Program (Chapter 10), the Supplemental
Water Program (Chapter 11), the Imported Water Program (Chapter 12) and the
Wellhead Protection Program (Chapter 13). Chapter 14 analyzes various
combinations of the programs and recommends a course of action for the Basin.
Chapter 15 proposes the methods for funding various actions recommended in the
Basin Plan. Chapter 16 describes the timeline for implementing the various Basin
Plan programs.

Certain management actions within the scope of the Adjudication are not contained
within this Basin Plan—for example, the determination of water rights of the Parties

14
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and establishment of rules for the governance of the Basin Management Committee.
Those topics will be set forth in a final stipulated judgment to resolve the
Adjudication to be presented to the Court.

1.7 Institutional Implementation of the Basin Plan

This Basin Plan is one of three key components of the institutional framework for
the program to restore and ensure the long term integrity and reliability of water
resources in the Basin. As noted above, this process was, in part, initiated through
litigation (the Adjudication). As a resolution to the Adjudication, the Parties intend
to obtain court approval to a Stipulated Judgment. The Stipulated Judgment will
create the framework for the allocation and management of the water resources
within the Basin, including ongoing court oversight of the Parties and their Basin
management activities. The Basin Plan will be adopted and incorporated in its
entirety in the Stipulated Judgment as the cornerstone of the “physical solution,”
articulating the program for restoration of Basin water resources. The Parties also
intend to create a joint powers authority -- the Los Osos Groundwater Basin
Management Committee (Basin Management Committee). The Basin Management
Committee will be responsible for implementation of the Basin Plan through its dual
roles as the entity responsible for implementation of the Stipulated Judgment
(oftentimes referred to as a Watermaster in other adjudicated groundwater basins)
and in creating and implementing the Los Osos Groundwater Basin Community
Facilities District (Basin CFD). The Basin CFD will be responsible for financing the
implementation of the Basin Plan and the Stipulated Judgment.

1.8 Consistency with the Sustainable Groundwater Management Act of 2014

In late 2014, the California legislature adopted three bills that are collectively
referred to as the Sustainable Groundwater Management Act (SGMA) of 2014. The
three bills are Senate Bill 1168 (Pavley), Senate Bill 1319 (Pavley) and Assembly Bill
1739 (Dickinson). The SGMA imposes a comprehensive framework for water
resource management at a local level - that is, for each groundwater basin as
designated by the California Department of Water Resources (DWR). The Parties
intend their efforts to be fully compliant with the substantive requirements of the
SGMA. The Parties may elect to take advantage of certain aspects of the SGMA as the
implementation of the Basin Plan proceeds.

JANUARY 2015
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2

INTRODUCTION TO THE BASIN PLAN

21 Subject Matter

2.1.1 The Basin

2.1.2

This Basin Plan concerns the Los Osos Groundwater Basin (Basin), which underlies
the unincorporated communities of Los Osos, Baywood Park and Cuesta-by-the-Sea
in San Luis Obispo County, California. For convenience, the various communities
overlying the Basin are generally referred to as “Los Osos” in this Basin Plan.

The area covered by this Basin Plan (Plan Area) is outlined on Figure 1. For
purposes of convenient discussion (but not necessarily hydrogeology), the Plan Area
has been divided into four subareas—the Dunes and Bay Area, Western Area,
Central Area and Eastern Area—as shown on Figure 1.

Purpose

This Basin Plan was developed within the scope of the adjudication of the Basin in
the case of Los Osos Community Services District v. Golden State Water Company, et
al, Civil Case No. GIN 040126 (San Luis Obispo County Superior Court) (the
Adjudication and the Court). The Basin Plan will be incorporated into a final
stipulated judgment in the Adjudication, for adoption by the Parties and approval by
the Court.

2.2 Parties

2.2.1

Parties

This Basin Plan has been prepared and is being adopted by LOCSD, GSWC, S&T and
the County, as the parties to the Adjudication. The water service areas of the three
purveyors (LOCSD, GSWC and S&T) are shown in Figure 4.

JANUARY 2015
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Figure 4. Los Osos Water Purveyor Service Areas
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2.2.2

2.2.3

2.24

2.2.5

2.2.6

Los Osos Community Services District

LOCSD is a community services district formed pursuant to California Government
Code sections 61000 et seq. and operates a municipal water utility system within a
specified zone located within its boundaries. LOCSD’s water service area is shown
in Figure 4.

Golden State Water Company

GSWC is a California corporation and a public utility, as defined in California Public
Utilities Code section 216, and owns and operates a municipal water utility system
in Los Osos. GSWC’s water service area is shown in Figure 4. GSWC provides water
service pursuant to a certificate of public convenience and necessity issued by the
CPUC and is subject to comprehensive regulation by that agency. Among other
areas, the CPUC regulates GSWC'’s water supplies, infrastructure standards, service
quality and customer rates. GSWC formerly operated under the names Southern
California Water Company and Cal Cities Water Company.

S&T Mutual Water Company

S&T is a California corporation and a mutual water company, as defined in California
Public Utilities Code section 2705 and California Corporations Code section
14300(b). S&T owns and operates a municipal water utility system in Los Osos,
through which it delivers water exclusively to its shareholders at cost. S&T’s water
service area is shown in Figure 4.

County of San Luis Obispo

The County is a California general law county that utilizes water from the Basin for
irrigation of a park in Los Osos. The County, subject to certification of the local
coastal plan by the California Coastal Commission (Coastal Commission), is the
agency that has land use authority within the wunincorporated Los Osos
communities, including all those lands that overlie the Basin or otherwise receive
water from the Basin.

Additionally, the County is authorized pursuant to California Government Code
section 25825.5 to undertake efforts necessary to construct and operate a
community wastewater collection and treatment system within Los Osos, including
programs and projects for prevention of seawater intrusion and management of
groundwater resources, to the extent that they are related to the construction and
operation of the community wastewater collection and treatment system. Further
discussion of the County’s LOWWP is contained in Chapter 9 of this Basin Plan.

Party References

LOCSD, GSWC, S&T and the County are each sometimes referenced in this Basin Plan
as a “Party,” and collectively they are referenced as the “Parties.” LOCSD, GSWC and
S&T are collectively referenced as the “Purveyors.”
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2.3

2.2.7

2.2.8

Non-Parties

There are numerous other persons who extract groundwater from the Basin,
primarily for private domestic, community facility or agricultural irrigation
purposes. Unless those producers intervene in the Adjudication and stipulate to
participation in this Basin Plan, they are not considered to be parties and have no
rights or obligations arising out of or related to this Basin Plan. There may,
however, be indirect impacts on non-parties from, and non-parties may be
participants in, the various programs described in Part II of this Basin Plan.

Basin Management Committee

In the Adjudication, the Parties intend to enter into a stipulation that will establish a
Basin Management Committee to perform certain tasks for management of the
Basin. The Basin Management Committee will be an entity with governance by the
Parties pursuant to the provisions of the stipulation.

Background and Authority

2.3.1 Adjudication Complaint

2.3.2

2.3.3

On February 13, 2004, LOCSD initiated the Adjudication by filing a Complaint for
Declaratory and Injunctive Relief and Adjudication of Water Rights (Complaint)
against Southern California Water Company (the prior name of GSWC), S&T, the
County, Sea Pines Golf Course and Does 1 through 500, inclusive. According to the
Complaint, paragraph 1, LOCSD brought the action “for the purposes of protecting
the valuable resources of the [Basin], protecting its own rights and interests with
respect to the Basin, and to facilitate efforts to cooperatively manage the Basin.”

Standstill Agreement

The parties to the Adjudication entered into a Stipulation of Parties As to Standstill
Agreement, which was approved by the Court on May 25, 2004 and stayed all
pleadings in the Adjudication to allow the parties to hold settlement discussions.
The standstill agreement was extended on several occasions. Sea Pines Golf Course
was subsequently dismissed from the Adjudication on or about December 19, 2006.

Interlocutory Stipulated Judgment

On August 5, 2008, the Court approved an Interlocutory Stipulated Judgment (IS])
between LOCSD, GSWC, S&T and the County. The IS] provided that the Parties
would form a Working Group to undertake technical studies of the Basin’s water
resources and to adopt a Basin management plan that resolves conflicting claims
related to those resources. This Basin Plan is the result of those efforts and,
together with the stipulated judgment, is intended to fulfill the obligations of the
Parties pursuant to the IS].

20
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2.3.4 Legal, Financial and Political Considerations

In the Basin, as in other parts of California, water resources management is
governed by a complex system of local, state and federal laws. Water use,
development and allocation are controlled by legal contracts and agreements,
common law principles, statutes, constitutional provisions and court decisions.
These legal considerations, in combination with the jurisdictional powers of the
various local governing agencies and the private property rights of groundwater
users, form the framework that governs water resources management in the Basin.

2.4 Basin Plan Goals

As established in the IS], Section II, and further detailed by the Parties based on the
condition of the Basin, the goals of this Basin Plan are divided into two categories:
Immediate and Continuing. Immediate Goals are designed to balance supplies and
demands in the Basin in the immediate future and will be pursued at the
commencement of Basin Plan implementation, to the extent they have not already
been pursued by the Parties and other stakeholders in the Basin. Continuing Goals
will be implemented over time in order to promote and maintain the long-term
balance and health of the Basin. The goals are as follows.

Immediate Goals

1. Halt or, to the extent possible, reverse seawater intrusion into the Basin.

2. Provide sustainable water supplies for existing residential, commercial,
community and agricultural development overlying the Basin.

3. Set water conservation goals and establish mandatory standards and
policies that promote water use efficiency and innovation for residential,

commercial and institutional water users for both indoor and outdoor usage.

Continuing Goals

e Provide for a continuously updated hydrologic assessment of the Basin, its
water resources and sustainable yield.

e C(reate a water resource accounting which is able to meet the information
needs for planning, monitoring, trading, environmental management, utility
operations, land development and agricultural operations.

e Establish a strategy for maximizing the reasonable and beneficial use of
Basin water resources.

e Provide sustainable water supplies for future development within Los Osos,
consistent with local land use planning policies.
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e Set water conservation goals and establish strategies to promote water use
efficiency and innovation for agricultural water users, including use of
recycled water.

e (larify the assignment of risk arising from future changes in the availability
of groundwater for extraction.

e Allocate costs equitably among all who benefit from the Basin’s water
resources.

e Protect water quality in the Basin.

e Protect environmentally sensitive areas within the Basin or influenced by
Basin hydrology.

e Develop strategies to maximize grant and other funding and financing
opportunities for ongoing Basin Plan implementation.

2.5 Water Management Principles
2.5.1 General Principles
Basin groundwater is a part of the natural capital of Los Osos, serving a number of
important economic, environmental and social objectives. Decisions about water
management involve balancing sets of economic, environmental and social interests.
The Parties agree to implement this Basin Plan in recognition of the continuing local
and state imperative to increase the productivity and efficiency of water use in the
Basin, the need to service the Los Osos community and to ensure the health of the
Basin by establishing environmentally sustainable levels of extraction. For
purposes of this Basin Plan, sustainable use of the Basin means that:
= Groundwater will be available to meet all reasonable, beneficial water
demands within the Plan Area;
= Groundwater elevations will remain sufficiently high to prevent seawater
intrusion, land subsidence or other negative impacts of falling groundwater
levels;
= Groundwater quality will be protected for use as a source of drinking water
with reasonable treatment;
= Groundwater levels and quality will support or enhance groundwater-
dependent ecosystems in the Plan Area based on conditions in existence as
of adoption of the Basin Plan;
= Water-related costs for Purveyor customers, private domestic well owners,
community facilities and agricultural water users in the Plan Area will be
reasonable in light of the economic value of Basin groundwater resources;
22 JANUARY 2015
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2.5.2

2.5.3

=  Groundwater resources are managed for the long term, considering climatic
and hydrologic variability and potential change and the limits to human
understanding of the Basin; and

= Water supplies and demands of the Basin will be managed to avoid the need
for imported water supplies in the Plan Area, to the extent possible.

The objective of the Parties in implementing this Basin Plan is to provide greater
certainty for the Los Osos community and the environment, and underpin the
capacity of the Basin’s water management regime to deal with competing water
demands and change responsively and equitably.

Rights and Responsibilities of Water Users and the Basin Management
Committee

While this Basin Plan has been prepared by the Parties, Basin groundwater is
beneficially used by residents, businesses and institutions in the Los Osos
community. Proper water management attaches both rights and responsibilities to
water users: a right to a share of the water made available for use at any particular
time, and a responsibility to use this water in accordance with the needs of other
water users, as determined by the Court and the Basin Management Committee.
Likewise, the Basin Management Committee and all water users have a
responsibility to ensure that water is allocated and used in a manner that is
economically, environmentally and socially sustainable.

Other Management Initiatives

Other natural resource management initiatives for the Plan Area will have
significant water impacts and will be subject to separate planning processes by one
or more of the Parties. These initiatives include, but are not limited to, the LOCP and
LOHCP being developed by the County. While the Basin Plan will be the primary
guide for water management practices in the Basin, it is anticipated that the Basin
Plan may need to be amended over time in order to remain consistent with those
separate resource management initiatives, where such consistency is required by
law.

2.6 Environmental Review

As a management plan developed in the context of the Adjudication and expected to
be adopted by the Court as the basis for a stipulated judgment in that proceeding,
this Basin Plan is not subject to the environmental review requirements of the
California Environmental Quality Act (CEQA).3 Nonetheless, particular actions to be
undertaken by the Parties and others under this Basin Plan may require compliance
with CEQA. The Parties and other entities will undertake CEQA review for any such
actions at the appropriate time.

3 See Cal. Pub. Res. Code §§ 21000 et seq.
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THE LOS OSOS COMMUNITY

3.1 Communities and Plan Area

This Basin Plan concerns the Los Osos Groundwater Basin, which is located in and
around the unincorporated community of Los Osos. Figure 1 shows the boundaries
of the Basin and the Plan Area. The onshore portion of the Plan Area covers
approximately 12 square miles, of which approximately four square miles underlie
the bay and sand spit, and eight square miles underlie the Los Osos communities.

3.2 Land Use Planning Authority

The County is the primary land use planning authority for the area covered by the
Coastal Commission-certified EAP, which includes the Plan Area. The Coastal
Commission has jurisdiction over some County planning measures and may hear
appeals of certain County actions under the EAP. The entire Plan Area is located
within the coastal zone.

The EAP was certified by the Coastal Commission in February 1988, and was
approved by the County Board of Supervisors in March 1988. The planning area
covers about 71.5 square miles and includes the unincorporated communities of Los
Osos and Cayucos as well as surrounding rural areas. The EAP covers an area larger
than the Plan Area, but all of the Plan Area lies within the EAP planning area. The
EAP is the official land use planning document for the covered areas and governs
future development of those areas. In 1988, the EAP projected that the population
of Los Osos at buildout would be approximately 28,688.

In 2005, County staff prepared a comprehensive draft update to the EAP. In 2009,
the Coastal Commission approved the update, excluding the portions relating to Los
Osos. The Coastal Commission rejected the portion of the EAP within the Los Osos
Urban Reserve Line (URL) due in part to the pending nature of plans for a
community wastewater collection and treatment system. In December 2012, the
County began an effort to prepare a new update of the EAP for Los Osos that will
undergo Coastal Commission review. That update will be called the Los Osos
Community Plan (LOCP).

The Parties recognize the information regarding Los Osos contained in the 2005
draft update of the EAP has not been certified by the Coastal Commission.
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Nonetheless, the Parties rely on the draft for certain purposes, including projecting
the likely maximum future level of development within the Los Osos community and
the Plan Area. In particular, the projected level of development and population in
the 1988 EAP is widely considered to be unrealistic and is likely to be revised
downward as part of the LOCP and LOHCP efforts.

3.3 Land Use Categories
The Plan Area includes approximately 7,530 acres, of which 80 percent (5,985
acres) are on land and the remaining 20 percent are underwater beneath Morro
Bay.
Development within the Los Osos community consists largely of residences, with
limited commercial development that serves the bedroom community. Residential
and commercial development within Los Osos is generally bounded by the URL as
established in the EAP. There are approximately 3,514 acres within that area,
containing 6,022 assessor parcels as of December 31, 2010. The area within the
URL represents slightly less than half of the Plan Area, but almost all of the
residential and commercial development. Outside the URL are 104 assessor parcels,
most of which are used for agricultural or recreational purposes.
Land use categories for properties within the Plan Area, as designated in the EAP,
are listed in Table 4 and shown on the map in Figure 5. The relative distribution of
land uses within the Plan Area is shown in Figure 6, excluding Morro Bay and with
several commercial and residential categories combined for better perspective.
Table 4. Land Use Categories in the Plan Area
Name Abbreviation Acreage
Agriculture AG 1,089.1
Commercial Retail CR 92.2
Commercial Service CS 27.4
Industrial IN 0.0
Office and Professional OoP 31.6
Open Space 0S 378.1
Recreation RC 1,123.4
Residential Rural RR 148.5
Residential Multi-Family RM 135.1
Residential Single-Family RF 1,640.0
Residential Suburban RS 1,086.8
Rural Lands RL 0.0
Public Facilities PF 121.7
Uncategorized UN 109.7
Waterbody WA 1,545.0
Total 7,528.6
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Figure 5. Land Uses in the Plan Area
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3.4

Figure 6. Distribution of Land Uses in the Plan Area
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Historical Population Growth

The community of Los Osos shares much of its history with the surrounding area in
the County. As reported in various historical studies, the area was settled by
Chumash Indians for centuries, and Chumash hunters, fishermen and foragers
harvested local marine, coastal and river resources. Along the coast they collected
abalone and mussels, and the Chumash trade network passed raw marine materials
such as fish, whale bones and oils to the interior. Although the Portuguese
conquistador Juan Rodriguez Cabrillo first encountered the Chumash while
exploring for the Spanish government in 1542, it was not until 1772 that five
Catholic missions were established within the Chumash Nation. After the
secularization of the missions in 1833, the Chumash population fell into severe
decline.

As noted above, Spanish explorers first entered the territory in 1542, but the period
of initial exploration lasted more than 200 years. An expedition led by Gaspar de
Portola explored the area in 1769 and allegedly encountered grizzly bears in the Los
Osos Valley, gaining the community its name. With the explorers came Franciscan
friars who began missions in the vicinity of Los Osos. In 1822, California came
under the jurisdiction of Mexico when it gained independence from Spain and land

28
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grants were made to settlers in the area until, in 1848, California became a territory
of the United States.

At the time of its formation as one of the original California counties in 1850, the
County was reported to have a non-Indian population of 336. Development
occurred slowly in Los Osos due to its distance from the population centers of Los
Angeles and San Francisco. Early development was mostly limited to farms and low
density residences. The first residential subdivisions were developed in Los Osos in
the late 1950s. Population growth in Los Osos was moderate during the 1950s and
1960s, increasing an average of about 7.6 percent per year.

During the 1970s and early 1980s, growth was rapid, with growth rates as high as
18 percent per year. Such growth led the County to project future population
figures as high as 28,688 residents by the mid-1990s.4 Instead, population growth
slowed during the 1980s, and virtually stopped following the de facto development
moratorium that went into effect on November 1, 1988. The historical population of
the Plan Area is shown in Figure 7, while Figure 8 depicts the percentage of
expected buildout population that arrived in the Plan Area during each historical
decade. The majority of population growth occurred during the 1970s and 1980s.
As of 2010, Los Osos had developed approximately 72.6 percent of its expected
population at buildout.

Figure 7. Historical Plan Area Population
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4 Brown & Caldwell, Preliminary Groundwater Basin Management Study, at 11-12 (1974).
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Sources: Estero Area Plan; U.S. Census; California State Department of Finance.

Figure 8. Decadal Contributions to Los Osos Population at Buildout
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3.5 Future Population Growth

This Basin Plan contemplates that additional development may occur within the
Basin, leading to population growth within the Plan Area. The acceptable level of
future development will be determined by other planning processes, including the
LOCP and LOHCP. The level of projected development contained in this Basin Plan
is based upon the draft EAP prepared by County staff in 2005, as updated in the
current LOCP and LOHCP planning processes. The draft EAP would have allowed
population up to approximately 19,700. This Basin Plan uses 19,850 as the
potential population within the Plan Area in order to capture limited population
outside the URL. In the event that the Basin Plan is adopted prior to completion of
these processes, and projected future development figures generated during those
processes are inconsistent with Basin Plan assumptions, it is contemplated that the
Basin Plan will be amended to reflect actual projected future development.

3.6 Environmental Resources
Development in Los Osos is surrounded by significant environmental, park and open

space areas, as shown in Figure 9. These areas generally limit development within
the Plan Area to those areas within the URL and also serve as valuable community
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and state environmental resources. This Basin Plan includes among its goals the
protection of environmentally sensitive areas within the Plan Area or influenced by
Basin water resources. Specific environmental areas include the following.

The Morro Bay National Estuary (Estuary) is a 2,300-acre semi-enclosed
body of water where freshwater flowing from the land mixes with saltwater
of the sea, supporting a unique ecosystem containing numerous plants and
animals that are not found in either totally freshwater systems or the ocean.
The Estuary supports the most important wetland system on California’s
central coast, and includes a wide variety of habitats and numerous sensitive
and endangered species of plants and animals. The Estuary and its
watershed support many beneficial human uses, such as agriculture,
commercial and recreational fishing, recreational boating, tourist attractions
which support a large business community, oyster farming, diverse water-
oriented recreational opportunities and electric utility power generation. In
April 1994, the Governor established the Estuary as California’s first state
estuary. This designation formally recognized the importance of preserving
and enhancing the Estuary and its watershed as one of the state's rare
natural treasures and the special need for a multi-jurisdictional planning
effort. The Estuary has also been designated as a national estuary.

Montafia de Oro State Park was created in 1965 and includes historic
Spooner Ranch and house. The park was expanded to 7,828 acres by 1988,
which made it the largest state park in California. It contains 7.3 miles of
ocean frontage and 3.8 miles of bay frontage, as well as sensitive habitat.

Morro Bay State Park features lagoon and natural bay habitat. The bay’s
most prominent landmark is Morro Rock. The park has opportunities for
sailing, fishing, hiking and bird watching. The park museum has exhibits
that cover natural features and cultural history, Native American life,
geology and oceanography. On the bay’s northeast edge is a pristine
saltwater marsh that supports a thriving bird population.

Los Osos Oaks State Natural Reserve features ancient sand dunes covered
with centuries-old coast live oak trees. A series of trails wind their way
through several types of plant communities.

The El Moro Elfin Forest is a 97-acre preserve located on the southeastern
shore of Morro Bay, south of Los Osos Creek along the west side of South
Bay Boulevard. The name “Elfin Forest” comes from the stunted character of
the California Live Oaks that range from only four to 20 feet in height in spite
of being centuries old, due to soil and climate conditions. The preserve is
owned by the County, California State Parks and California State Lands
Commission, and is operated and managed by the Los Osos/Morro Bay
chapter of the Small Wilderness Area Preservation (SWAP).

The Sweet Springs Nature Preserve, located on Ramona Avenue in Los Osos,
is a 24-acre preserve with excellent views of Morro Bay and Morro Rock.
The preserve was established in 1981 and deeded to the Morro Coast
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Audubon Society in June 1992. The site is home to more than 400 mature
trees and offers birding, habitat restoration, nature study and community

outreach efforts and events. An additional 8-acre property to the east may
be added in the future.

Figure 9. Environmental Resources in the Los Osos Area
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USE OF BASIN GROUNDWATER RESOURCES

4.1 Introduction

Basin groundwater resources are extracted and used exclusively by residents,
businesses, institutions and agriculturalists within the Plan Area. This chapter
describes the historical and existing uses of Basin groundwater resources as a
baseline for other elements of the Basin Plan.

Consistent with the land uses described in Section 3.3, groundwater is used within
the Plan Area for residential, commercial, community and agricultural purposes.
The largest proportion of groundwater is extracted for residential, commercial and
community uses by the three Purveyors within Los Osos, although there are a
number of private domestic and agricultural well owners in the Basin. The specific
areas served by the three Purveyors and by private domestic, community facility
and agricultural wells are shown in Figure 10. Each of the four categories are
summarized in Table 5 and described in the following sections.

Table 5. Categories of Groundwater Use
Category Area (acres) | Share of Total Area
Purveyors 2,365 52%
Private Domestic Wells 968 22%
Community Facilities 84 2%
Agriculture 1,090 24%
Total 4,507 100%

4.2 Production by the Purveyors

The majority of Basin groundwater is extracted and used by the Purveyors for
service to their residential, business and institutional customers. Each of the
Purveyors has an exclusive water service area as shown in Figure 10. The GSWC
water service area covers 1,469 acres, the LOCSD water service area covers 826
acres, and the S&T water service area covers 70 acres, for a total of 2,365 acres.
Those areas include both developed and undeveloped parcels.
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Figure 10. Water Use Areas
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Prior to the 1950s, residences, businesses and farms within Los Osos produced
groundwater from the Basin strictly through the operation of private wells. The
public water systems now owned and operated by LOCSD, GSWC and S&T were not
created until the development of the first subdivisions in the 1950s. Since that time,
the Purveyors have steadily added service connections through both main
extensions and acquisition of smaller utilities. That consolidation is advantageous
for management of the Basin, because it: (i) equips the Purveyors with an extensive
network of wells and water distribution pipelines that enable the lateral and vertical
movement of groundwater production within the Basin; (ii) limits the number of
parties who produce groundwater and thus need to be directly involved in
management actions; (iii) allows for economies of scale for certain actions
recommended in this Basin Plan; and (iv) allows projects funded by the Purveyors
to capture the majority of residential, commercial and institutional users of
groundwater from the Basin.

The water system now owned and operated by LOCSD was started in 1951 under
the ownership of San Luis Obispo County Water Works District No. 9, also known as
Baywood Park County Water District. That district drilled the first municipal well in
the Basin, the Third Street Well in Baywood Park. By 1958, the system had 200
service connections and three wells. The water system was later renamed County
Service Area 9 (CSA 9), Zone A. The establishment of LOCSD was approved by local
voters in November 1998, and the district was formed in 1999. LOCSD operates and
manages the water system for the benefit of its customers.

The water system now owned and operated by GSWC was started by J.E. McClure in
1954 with the drilling of the Highland Well. Mr. McClure sold the system to W.H.
Lambert in 1955, who in turn formed the Los Osos Valley Water Company in 1958.
California Consolidated Water Company, Inc. purchased the water system in 1967,
as well as the system of Los Osos Highlands Water Company at an unknown date.
Since that time the system has been held by several different water utility
companies resulting from corporate mergers, including California Consolidated
(1967-1972), California Cities Water Company (1972-1978) and Southern California
Water Company (1978-2005). Southern California Water Company changed its
name to Golden State Water Company in 2005. Like LOCSD, GSWC operates and
manages its water system for the benefit of its customers.

S&T was formed in 1961 and has served the neighborhood known as Sunset Terrace
since that time. Historically, it has sometimes been referred to as Sunset Terrace
Mutual Water Company. S&T operates and manages its water system for the benefit
of its shareholders, who are also its customers.

Precise groundwater pumping records are not available for the Purveyors prior to
1970. The DWR estimated municipal water production and service connections
from 1955-1972, as shown in Table 6, and from 1970-1988, as shown in Table 7.
DWR estimates for 1955-1972 only included those properties connected to
municipal water systems, while the estimates for 1970-1988 included all residential
and commercial properties, including those served by private wells. Some of the
apparent increase in production during the former period likely represented a shift
in production from private domestic wells to public water system wells as existing
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residents and businesses connected to the three water systems in Los Osos and may
not represent the change in overall urban production from the Basin. Because of the
uncertainty of data before 1970, this Basin Plan uses the period from 1970 through
2013 as the basis for most analyses. Earlier periods are used only for understanding
the overall development of Los Osos and the Basin.

Table 6. Municipal Service Connections and Groundwater
Production (1955-1972)

Production Production
Year Connections (AFY) Year Connections (AFY)
1955 N/A 65 1964 840 275
1956 250 75 1965 920 325
1957 300 85 1966 930 375
1958 360 110 1967 1,000 360
1959 430 140 1968 1,050 425
1960 500 175 1969 1,120 390
1961 580 225 1970 1,230 450
1962 680 240 1971 1,520 600
1963 780 260 1972 1,970 800

Source: DWR, Los Osos-Baywood Ground Water Protection Study, Southern District Report
(1973).

Table 7. Municipal Groundwater Production (1970-1988)
Production Production Production

Year (AFY) Year (AFY) Year (AFY)
1970 780 1977 1,530 1984 2,270
1971 890 1978 1,600 1985 2,340
1972 970 1979 1,840 1986 2,430
1973 940 1980 1,950 1987 2,510
1974 1,150 1981 2,090 1988 2,640
1975 1,440 1982 1,990

1976 1,580 1983 1,990

Source: DWR, Geohydrology and Management of Los Osos Valley Ground Water Basin, San
Luis Obispo County, Southern District Report (1989).

Since 1970, the Purveyors or their predecessors have metered and maintained
records of their production from the Basin, as shown in Table 8. Unlike the
estimates available for earlier time periods, this data is highly accurate and reliable
and provides a solid basis for evaluating recent groundwater usage by the
Purveyors and their customers in Los Osos. The Purveyors have voluntarily
provided this data as part of their contribution toward achieving sustainable water
supplies for existing and future residential, commercial, community and agricultural
development within Los Osos.
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Table 8. Municipal Groundwater Production (1970-2013)

Year CSA 9/LOCSD GSWC S&T Total

1970 200 270 20 490
1971 240 340 20 600
1972 320 370 70 760
1973 320 440 50 800
1974 420 500 70 990
1975 520 580 90 1,190
1976 560 620 80 1,260
1977 620 620 80 1,310
1978 690 700 90 1,480
1979 760 800 90 1,650
1980 770 840 110 1,720
1981 840 910 100 1,850
1982 820 870 100 1,790
1983 790 910 100 1,800
1984 1,000 1,000 120 2,120
1985 1,090 1,050 110 2,250
1986 1,170 1,070 110 2,350
1987 1,160 1,100 110 2,370
1988 1,260 1,180 120 2,560
1989 1,180 1,150 110 2,440
1990 1,160 1,120 110 2,390
1991 1,100 1,050 100 2,250
1992 1,160 1,040 110 2,310
1993 1,000 1,020 100 2,120
1994 1,110 1,000 100 2,210
1995 1,160 990 100 2,250
1996 1,100 1,030 100 2,230
1997 1,190 1,110 110 2,410
1998 1,070 990 110 2,170
1999 1,170 1,100 130 2,400
2000 1,150 1,090 110 2,350
2001 1,100 1,070 100 2,270
2002 1,160 1,060 120 2,340
2003 1,130 1,040 100 2,270
2004 1,050 1,070 100 2,220
2005 960 1,020 90 2,070
2006 940 970 90 2,000
2007 940 990 100 2,030
2008 870 950 90 1,910
2009 880 890 80 1,850
2010 770 770 80 1,620
2011 760 740 70 1,570
2012 760 700 60 1,520
2013 730 690 50 1,470

Note: All figures are expressed in AF and rounded to the nearest 10 AF.
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Groundwater production by all municipal water Purveyors from 1955 through 2013
is shown in Figure 11, based on the best available data from Table 6, Table 7 and
Table 8. In addition, a five-year running average of Purveyor production from 1960
through 2013 is shown in Figure 12. As is apparent from those figures,
groundwater production increased quickly during the 1970s and 1980s, but has
decreased by approximately 30 percent since that time.

The increase in water production stopped in the late 1980s largely due to the de
facto building moratorium that has covered much of the community since 1988
based on regulatory actions by the Central Coast RWQCB, as discussed in Section
5.7.1.

Reduced groundwater production since 1988 is the result of a shrinking and aging
population and water conservation efforts undertaken by the Purveyors and citizens
of Los Osos. That trend is not expected to be reversed, especially in light of the
water conservation measures set forth in Chapter 8. As can be seen in Figure 12,
water usage in the municipal area of Los Osos decreased most clearly during the
years immediately following the 1987-1992 drought, when water conservation
measures were first seriously introduced in California, and since 2002, when water
utility rates in the community began rising. This reduction in urban water demands
has lessened some of the potential negative impacts from seawater intrusion into
the Basin, but further urban water efficiency improvements will be necessary to halt
seawater intrusion for long-term sustainable management of the Basin.

Figure 11. Historical Groundwater Production by Purveyors (1955-2013)
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Figure 12. Five-Year Running Average of Production by Purveyors
(1960-2013)

3,000 -

2,500

2,000

1,500 +

1,000 +

Five-Year Running Average {AFY}

500 -

During the period from 1988 through 2013, groundwater production by the
Purveyors ranged from 1,520 to 2,560 AFY, while the five-year average ranged from
1,700 to 2,390 AFY. Both measures show a generally downward trend. Based on
those historical production figures and trends, for purposes of this Basin Plan,
current groundwater demands of the Purveyors are determined to range from
approximately 1,500 to 1,800 AFY. Within that range, annual production depends

primarily on hydrologic conditions and the resulting water demands for landscape
irrigation.

4.3 Production by Private Domestic Wells

While the Purveyors produce and provide groundwater to their respective service
areas covering a total of approximately 2,365 acres, another 968 acres of the Plan
Area rely on groundwater produced from private domestic wells. Groundwater
production from domestic wells overlying the Basin has not historically been
metered or publicly reported. In addition, use of some domestic wells has been
discontinued over time as the properties served by those wells have been connected
to municipal water systems, thus shifting their associated water use from one
category to another.
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This section estimates total domestic well production at the current time based on a
survey of rural residential parcels.5 The approach is useful for estimating total
production from all domestic wells in the Basin, but does not provide information
regarding any particular well or parcel. The parcel survey consisted of determining
the number of existing residences on rural residential parcels within the Plan Area
and classifying the irrigation demands on those parcels into three categories of
water use: low, medium or high. The initial survey was completed using aerial
photography from July 2007. Field reconnaissance was performed in February
2009 to check for any significant changes and to inspect areas that were not clear in
the aerial photos. The parcels included within the survey are shown on Figure 10.

Rural residential parcels were initially classified as low, medium or high outdoor
water use lots based on comparing irrigated turf areas. Low water use parcels have
less than 1,000 square feet of turf. Medium water use parcels have between 1,000
and 3,000 square feet of turf, and high water use parcels have more than 3,000
square feet of turf. Low and medium water use parcels with additional major
irrigated landscaping features, such as orchards, vegetable gardens or greenhouses,
were moved up one classification. A few non-residential parcels—e.g., churches—
were included in the survey. Results of the survey are summarized in Table 9.

Table 9. Survey of Rural Residential Parcels by Water Usage
Outdoor Water Use
Area Parcels Houses Low Medium High
Central Urban Area 131 138 26 45 46
Eastern Area 68 76 13 16 38
Total 199 214 39 61 84

Data provided by GSWC was used to estimate the water demands for residences
indoors and for each outdoor water use classification. The data consisted of bi-
monthly demand figures over four years (2005-2008) for three one-acre parcels
adjacent to the area served by private domestic wells. Most of the rural residential
parcels in the study area are approximately one acre in size. GSWC staff reviewed
their system data and selected three parcels as representative of low, medium and
high residential water demands for the area.

Each data set was analyzed to separate indoor and outdoor use components. The
indoor components were averaged into a single indoor water use factor, while the
outdoor use components were kept separate to use with the parcel survey data. The
estimated indoor use averaged 0.33 AFY per residence. This is consistent with
indoor use estimates for GSWC and LOCSD. Outdoor use was estimated at 1.05 AFY
for high-use parcels, 0.44 AFY for medium-use parcels and 0.23 AFY for low-use
parcels.

5 This survey was previously reported in Cleath-Harris Geologists, Inc., Technical Memorandum: Water Use
Estimates for Private Domestic Wells (July 29, 2009).
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Data from the parcel classification survey and the GSWC water system was
combined to estimate the gross water use for domestic wells, as shown in Table 10.
There are a total of 184 developed rural residential parcels (with 214 residences)
and 15 undeveloped parcels that are estimated not to have any current water usage.
The total water use is estimated at 195 AFY, or 1.06 AFY per parcel, which is
rounded up to 200 AFY for purposes of this Basin Plan. Of that amount, 75 AFY is
estimated to occur in the Eastern Area, and 125 AFY in the Central Area.

Table 10. Water Use on Rural Residential Parcels
Water Use Water Use
Component Units Factor (AFY) (AFY)
Residences Indoor Use 214 0.33 71
Low-Use Outdoor Use 39 0.23 9
Medium-Use Outdoor Use 61 0.44 27
High-Use Outdoor Use 84 1.05 88
Total 195

In order to estimate groundwater production by private domestic wells at earlier
times, the same method was used in conjunction with historical aerial photographs
from 1977 and 1994. That method yielded production of 90 AFY in 1977 and 180
AFY in 1994. Those calculations, along with the 2009 estimate and early 1970s
estimates from the consulting firm Brown and Caldwell (B&C), indicate a steady
increase in private well production through approximately 1998, when current
demand levels were reached. Those figures are used for purposes of Table 14,
which reports total groundwater production across all categories. The Parties will
update the estimates made in this section as actual data become available in the
future based on the Groundwater Monitoring Plan set forth in Chapter 7.

Production by Community Facilities

There are several community and recreational facilities in Los Osos that rely on
water pumped from the Basin. Together, those facilities cover 84 acres of the Basin.

Sea Pines Golf Course is a nine-hole golf course constructed in 1954 and located in
the Western Area of the Basin. The golf course owns three wells, which draw from
both the Upper and Lower Aquifers. It currently uses Upper Aquifer groundwater
and has used recycled water from the Monarch Grove Wastewater Treatment Plant
since 1999. Between approximately 1985 and 2011, the golf course also used
groundwater from the Lower Aquifer. An early study estimated that the golf course
used approximately 110 AFY for turf irrigation. It currently uses approximately 20
AFY of recycled water and 80 AFY of groundwater.6

6 County, Recycled Water Management Plan for the Los Osos Wastewater Project, at 5 (May 2012); B&C, Los
Osos-Baywood Park Phase [ Water Quality Management Study, Vol. 11, at Table III-5 (1983).
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The County owns and operates a community park in Los Osos. The park obtains
groundwater through a single well, which is estimated to withdraw approximately
5 AFY for turf and other irrigation.

The Los Osos Valley Memorial Park (Memorial Park) was established in 1962 and
covers approximately 50 acres, of which 18 acres are irrigated and 32 acres are not
irrigated, and features a crematory and funeral home. The facility relies on
groundwater from the Basin, using two wells, which produce an estimated 50 AFY
for turf irrigation and other facility uses. The Memorial Park irrigation well is
located off-site, near Los Osos Creek, and produces groundwater from the Lower
Aquifer.

Total groundwater production for community facilities in the Basin is estimated to
have been approximately 100 AFY from 1954 through 1961, and between 140 and
180 AFY since 1962. Those figures are used in Table 14 below. Future groundwater
production for community facilities is expected to decline significantly following the
availability of recycled water in the Plan Area as part of the Water Reinvestment
Program set forth in Chapter 9.

4.5 Production by Agricultural Water Users

Approximately 1,090 acres of the Plan Area are zoned for agricultural use, as shown
in Figure 10. Since agricultural wells in the Basin are privately owned and not
metered, precise data for agricultural irrigation water use is not available. Various
historical studies have made estimates, however, based on common irrigation
practices in the area and known cropping patterns.

A 1973 study by DWR estimated agricultural water use to average 1,100 AFY for an
area that extended east of the Basin boundary.” A study by B&C also estimated that
irrigation water demands were approximately 1,100 AFY as of 1972, based on a
similar area.? B&C revised that estimate slightly downward to 1,070 AFY in its 1983
study, based on irrigation of fewer acres.?

Based on those studies, the EAP adopted by the County in 1988 reserved 800 AFY of
Basin groundwater supplies for agricultural use. The EAP specifically cited the 1974
B&C study and equated the 1,100 AFY of agricultural well production with 800 AFY
of consumptive use. The EAP noted that the reservation of groundwater for
agricultural use was intended to apply “[p]rior to completion of a Resource Capacity
Study.”10 As described in Section 5.7.2, the County has conducted such a Resource
Capacity Study (RCS), and the EAP reservation has no binding effect at this time.

In 1989, DWR estimated total agricultural irrigation water use from 1970 to 1988 as
shown in Table 11.11 The estimates were based on information related to land use,

7DWR, Los Osos-Baywood Ground Water Protection Study, Southern District Report, at 7 (1973).

8 B&C, Preliminary Groundwater Basin Management Study, at 17 (1974).

9 B&C, Los Osos-Baywood Park Phase [ Water Quality Management Study, at 3-4 (1983).

10 County, Estero Area Plan, at 8-16 (1988).

11 DWR, Geohydrology and Management of Los Osos Valley Ground Water Basin, San Luis Obispo County,

42 JANUARY 2015



CHAPTER 4: USE OF BASIN GROUNDWATER RESOURCES

evapotranspiration of applied water (ETAW), expected irrigation efficiencies and
monthly precipitation. DWR relied upon crop surveys in 1959, 1968, 1977 and
1984. Between 1968 and 1977, there was a significant shift from irrigated to non-
irrigated crops, with a shift back again between 1977 and 1984. DWR assumed that
the changes occurred gradually on a straight-line basis.

Table 11. Agricultural Irrigation Groundwater Production (1970-1988)
Production Production Production

Year (AFY) Year (AFY) Year (AFY)
1970 1,200 1977 610 1984 1,060
1971 1,050 1978 490 1985 990
1972 1,100 1979 680 1986 970
1973 700 1980 630 1987 1,060
1974 680 1981 870 1988 900
1975 650 1982 700

1976 630 1983 660

The agricultural use estimates presented in Table 11 appear to have included turf
irrigation at Los Osos Memorial Park, based on a review of the source documents.
For the Basin Plan, the Memorial Park has been reclassified as a community facility,
so that the figures in Table 11 are reduced by 50 AFY when reporting total
groundwater production from the Basin.

On behalf of the Parties, Cleath-Harris Geologists, Inc. (CHG) estimated agricultural
well production based on analysis of cropping patterns and irrigation water
demands in 2008 and 2009.12 According to that study, total irrigated field area in
the Plan Area was approximately 400 acres, with 375 acres irrigated and 25 acres
fallow in any given year. That area was divided into 10 specific fields, as shown in
Figure 13.

Cropping data for irrigated fields with pesticide use are available from the County’s
Department of Agriculture, including all fields identified in the Plan Area except
portions of Fields A and E, which were possibly used for organic farming. Crop data
from 2006 through 2008 was correlated with specific fields using permit location
codes. For each location code, farmers report their crop types, planted acreage and
pesticide use on an annual basis. Compiled crop data for each field is shown in
Table 12.

Southern District Report (July 1989).

12 See CHG, Technical Memorandum: Water Use Estimates for Los Osos Creek Valley Irrigation Wells (July 29,
2009); Cleath & Associates, Basin Hydrologic Budget with Simulated Groundwater Elevation Contour Maps
(August 7, 2008).
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Figure 13. Irrigated Fields in the Plan Area
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Table 12. Agricultural Cropping Data (2008-2009)
Location | Irrigated Harvested
Field Code Acres Cropping Data Crops Acres
A 140001 4.0 Cabbage 1 4.0
A 140006 20.0 Miscellaneous truck 1 20.0
A N/A 30.0 Miscellaneous truck 1 30.0
B 140002 0.0 Fallow 0 0.0
B 140003 22.5 Celery 1 22.5
B 140004 15.0 Lettuce head 1 15.0
B 140005 16.0 Cabbage 1 16.0
C 140008 12.5 Broccoli, cilantro 2 25.0
C 140009 6.0 Parsley 1 6.0
D 100002 6.5 Broccoli, cabbage 2 13.0
D 100003 15.5 Broccoli, cabbage 2 31.0
D 100004 8.0 Broccoli, bok choy 2 16.0
D 100005 10.0 Broccoli, cabbage 2 20.0
D 100006 6.0 Broccoli 1 6.0
E 110001 55.0 Broccoli, cabbage, 3 165.0
parsley, leaf lettuce,
bok choy, celery
E 220002 5.0 Cauliflower 2 10.0
E 220002 5.0 Cauliflower 2 10.0
E N/A 10.0 Miscellaneous truck 1 10.0
F N/A 14.0 Miscellaneous truck 1 14.0
H 20001 30.0 Peas 1 30.0
[ 60001 28.0 Squash, pepper, tomato 2 56.0
[ 60002 0.0 Fallow 0 0.0
] 10001 8.3 Turf 1 8.3
J 10002 0.0 Fallow 0 0.0
] 10003 0.0 Fallow 0 0.0
] 10004 0.0 Fallow 0 0.0
] 10005 10.0 Turf 1 10.0
K 60003 0.0 Fallow 0 20.0
K 10003 20.0 Peas 1 20.0
Total 357.3 557.8

To determine the intensity of cropping in each field, the planted acreage for each
crop was added together and divided by the actual land area. The results show that
approximately 576 planted acres were proposed on 375 acres of land, for an
average of 1.6 crops per field per year. Where the proposed planted acreage was
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significantly less than the land area, e.g., Field ], the unplanted acreage was assumed
to be fallow.

Each crop type was assigned a nominal gross irrigation requirement factor. Turf
was assigned a value of 2.7 AFY, and truck crops were assigned a value of 1.3 AFY,
which are the average values for the Los Osos/Morro Bay area as listed in the 1998
County Master Water Plan Update. The resulting agricultural irrigation water
demand for the Basin was estimated at 750 AFY, as shown in Table 13. Because
there have been no significant changes in agricultural patterns since 2009, that
estimate is used to represent current irrigation water demands in this Basin Plan.

In addition to irrigated fields, there are a few greenhouses in Los Osos. Combined
greenhouse operations were assigned a nominal five AFY total water use, based on
communications with growers in 2006.13 Because that five AFY is within the margin
of error for irrigated fields, this Basin Plan does not add greenhouse production to
the agricultural water total.

Table 13. Agricultural Irrigation Water Demands (2008-2009)
Irrigated Harvested
Area Crop Acres Duty Factor Applied
Field (acres) Multiplier (acres) (AF/acre) | Water (AF)
A 54.0 1 54.0 1.3 70
B 53.5 1 53.5 1.3 70
C 18.5 1.7 31.0 1.3 40
D 46.0 1.9 86.0 1.3 112
E 75.0 2.6 195.0 1.3 254
F 14.0 1 14.0 1.3 18
H 30.0 1 30.0 1.3 39
I 28.0 2 56.0 1.3 73
] 18.3 1 18.3 2.7 49
K 20.0 1 20.0 1.3 26
Total 357.3 1.6 557.8 1.4 750

This Basin Plan uses 750 AFY as the best estimate for current agricultural water
demands. This level of production is within the historical range (490-1,200 AFY)
and appears reasonable, considering some of the higher historical estimates
included crop irrigation in areas outside of the Basin, and there has likely been an
increase in irrigation efficiency. Importantly, the Parties will update the estimates
made in this section as actual data become available in the future based on the
comprehensive Groundwater Monitoring Program set forth in Chapter 7.

13 Ripley Pacific Team, Technical Memorandum No. 5, Recycled Water Reuse Potential (July 5, 2006).
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4.6 Total Groundwater Production

Combined groundwater production by all users—Purveyors, private domestic,
community facilities and agriculture—is shown in Figure 14 and Table 14 for the
period from 1970 through 2013. The data was compiled from the best sources
available, with missing data assumed to be consistent with nearby years.

Because of the use of estimates for groundwater production for private domestic,
community facility and agricultural uses, the figures in Table 14 are likely to be
accurate only within 100 AF, which is approximately 10 percent of the estimated
groundwater production in those categories in recent years. As explained in Part II,
a margin of error of 100 AF represents almost five percent of the Sustainable
Yieldzo12 of the Basin.

This Basin Plan seeks to mitigate the potential impact of uncertainties associated
with estimated production from the Basin in two ways: (1) by reducing uncertainty
in the future through collection of accurate groundwater production data through
the Groundwater Monitoring Program in Chapter 7; and (2) by cautious planning
approaches, e.g., use of a 20 percent buffer between actual production and the
modeled yield of the Basin when setting goals for the Basin metrics set forth in
Chapter 6.

Figure 14. Total Groundwater Production (1970-2013)
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Table 14. Total Groundwater Production (1970-2013)

Year Purveyors | Domestic | Community | Agriculture Total

1970 490 60 180 1,150 1,880
1971 600 60 180 1,000 1,840
1972 760 70 180 1,050 2,060
1973 800 70 170 650 1,690
1974 990 80 170 630 1,870
1975 1,190 80 170 600 2,040
1976 1,260 90 170 580 2,100
1977 1,310 90 170 560 2,130
1978 1,480 100 170 440 2,190
1979 1,650 100 170 630 2,550
1980 1,720 110 170 580 2,580
1981 1,850 110 170 820 2,950
1982 1,790 120 170 650 2,730
1983 1,800 120 170 610 2,700
1984 2,120 130 160 1,010 3,420
1985 2,250 130 160 940 3,480
1986 2,350 140 160 920 3,570
1987 2,370 140 160 1,010 3,680
1988 2,560 150 160 850 3,720
1989 2,440 150 160 850 3,600
1990 2,390 160 160 850 3,560
1991 2,250 160 160 830 3,400
1992 2,310 170 160 830 3,470
1993 2,120 170 160 830 3,280
1994 2,210 180 160 810 3,360
1995 2,250 180 160 810 3,400
1996 2,230 190 160 810 3,390
1997 2,410 190 160 790 3,550
1998 2,170 200 160 790 3,320
1999 2,400 200 160 790 3,550
2000 2,350 200 160 770 3,480
2001 2,270 200 160 770 3,400
2002 2,340 200 150 770 3,460
2003 2,270 200 150 750 3,370
2004 2,220 200 150 750 3,320
2005 2,070 200 150 750 3,170
2006 2,000 200 150 750 3,100
2007 2,030 200 150 750 3,130
2008 1,910 200 140 750 3,000
2009 1,850 200 140 750 2,940
2010 1,620 200 140 750 2,710
2011 1,570 200 140 750 2,660
2012 1,520 200 140 750 2,610
2013 1,470 200 140 750 2,560

Note: All figures are expressed in AF and rounded to the nearest 10 AF.
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Groundwater production has generally followed population levels in Los Osos.
Thus, total groundwater production increased from 1970 through 1988, with rapid
acceleration during the late 1970s and early 1980s. Since 1988, total groundwater
production has been trending downward, based on urban water use efficiency
improvements and slightly declining population during the 2000s. This trend is
clearly seen in Figure 15, which depicts the five-year running average of all
groundwater production from the Basin from 1970 through 2013. Despite past
success at reducing groundwater withdrawals from the Basin, one of the actions
adopted in this Basin Plan is an aggressive Urban Water Use Efficiency Program, set
forth in Chapter 8.

Figure 15. Five-Year Running Average of Production from the Basin
(1970-2013)
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The relative use of water resources in Los Osos across the four categories—
Purveyors, private domestic, community facilities and agriculture—is shown in
Figure 16. Use of water in all categories supports the entire Los Osos community,
and many individuals may regularly use water across categories. For example, a
resident who purchases water from LOCSD at home may work at a business served
by GSWC and may spend his or her weekend enjoying recreation at the community
park or Sea Pines Golf Course. Similarly, a resident family with a private domestic
well may send its children to Los Osos Middle School served by LOCSD, frequent
businesses and restaurants served by GSWC, and consume produce grown on local
agricultural parcels. All residents and businesses in Los Osos benefit directly or
indirectly from water use in all four categories.
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4.7

Figure 16. Relative Use of Water Resources in Los Osos (2008-2013)
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Production by Aquifer Layer and Basin Area

As described in Section 5.4, the Basin is divided vertically into three layers: First
Water, Upper Aquifer and Lower Aquifer. In addition, there is also an Alluvial
Aquifer present in the Eastern Area. Historical groundwater production has
originated from the Upper, Lower and Alluvial Aquifers, although relative pumping
between the aquifers has varied over time and is based on a water user’s location in
the Basin. For example, the Purveyors have historically relied upon the Lower
Aquifer in the Western and Central Areas as the primary source of municipal water
supplies for Los Osos, while the Upper Aquifer has been tapped by Purveyor wells
on a more limited basis. The majority of private domestic wells are shallow and
draw from the Upper Aquifer, and community facility wells use water from both the
Upper and Lower Aquifers. Agricultural wells have generally been limited to the
Alluvial and Lower Aquifers.

As described in later sections of this Basin Plan, the sustainable yield of the Basin is
impacted not only by total groundwater production, but also by which aquifer zone
is the source of production, and where in the Basin the well is located. Thus, there is
value gained for management of the Basin by determining the amount of water
historically extracted from each aquifer layer and Basin area. In order to visually
represent the distribution of groundwater production, this Basin Plan uses the
sample graphic shown in Figure 17. In that graphic, groundwater production is
divided by aquifer layer, with the Upper Aquifer shown in blue, the Lower Aquifer in
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green, and the Alluvial Aquifer in yellow. In addition, production is divided by area,
with the Western Area on the left, the Central Area in the middle, and the Eastern
Area on the right. This graphic is used throughout the Basin Plan to demonstrate
the distribution of groundwater production across the aquifer layers and areas.

Figure 17. Sample Groundwater Distribution Graphic

Alluvial Aquifer
Eastern Area

While exact historical production from each aquifer layer and area is difficult to
determine, Figure 18 depicts best available estimates of such production based on
the location of each well and known information regarding the depths from which
each well draws. The graphics in Figure 18 depict the distribution of groundwater
production over several historical periods from 1970 through 2013, which were
chosen based on changes in production patterns that occurred between each period.

As shown in Figure 18, groundwater production in the Eastern Area has remained
largely constant since 1970. In the Western and Central Areas, two trends have
been noticeable. First, the overall quantity of groundwater production increased
through the period of 1983 through 1995, which is consistent with earlier analysis
in this chapter. Second, most of the increase in groundwater production from 1970
through 1995 occurred in the Lower Aquifer. Since 1996, when nitrate levels
became too high for use of Upper Aquifer water as a drinking water source, without
treatment, groundwater production has shifted from the Upper Aquifer to the Lower
Aquifer. From 1996 through 2005, much of that production was in the Western
Area, but the Purveyors shifted their production to the Central Area starting in
2006, in order to alleviate seawater intrusion.

As explained in Section 5.9, seawater intrusion is particularly sensitive to
groundwater production in the Lower Aquifer and Western Area. Thus, the
historical increase in groundwater production from that sector was accompanied by
an acceleration of seawater intrusion into the Basin, and in particular the Lower
Aquifer in the Western Area. The programs of action set forth in Part II of this Basin
Plan focus on reducing groundwater production in the Lower Aquifer and Western
Area as the primary method to halt or reverse seawater intrusion.
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DESCRIPTION OF THE BASIN

5.1 Introduction

This chapter describes the boundaries, geologic structure and water resources of
the Basin. It summarizes the development of understanding of the Basin by the
Parties and others over the past several decades and the creation and refinement of
both conceptual and numerical models of the Basin. Those models are critical for
use in later chapters to assess the status and challenges of the Basin, as well as
potential solutions. The largest body of technical work in recent years has been
performed by Cleath-Harris Geologists, Inc. (CHG).14 Portions of text in this chapter
are excerpted from the Sea Water Intrusion Assessment and Lower Aquifer Source
Investigation of the Los Osos Valley Groundwater Basin by CHG in 2005.

5.2 Geologic Setting

The Basin is located in the Coast Ranges geomorphic province along the California
coast in San Luis Obispo County, as shown in Figure 1. It underlies the Los Osos
Valley, which is a relatively flat alluvial plain with a northwest-southeast orientation
lying between two parallel ridges of hills to the north and south. The southern
boundary of the Basin is formed by the Los Osos Fault, south of which the Irish Hills
rise to an elevation between 1,300 and 1,500 feet. Park Ridge on the northern
boundary of the Basin is lower, reaching elevations of 800 to 900 feet. The Basin
area is characterized at ground surface by dune sands, Morro Bay Estuary tidal flats,
Los Osos Creek alluvial deposits, and Paso Robles Formation alluvial deposits. The
eastern end of the Basin is located near a gradual rise in the surface topography that
is accompanied by subsurface thinning of the water-bearing formation that makes
up the Basin. The Basin extends westward under Morro Bay and an estimated three
miles beneath the Pacific Ocean, although groundwater in the western portion of the
Basin is brackish and not usable as a source of drinking water for the Los Osos
community.

Figure 19 is a three-dimensional depiction of the Basin, showing the general
location, aquifer layers, recharge sources and outflows of the Basin. Each of those
features is discussed in later sections of this chapter.

14 For convenience, CHG is used to reference both Cleath & Associates and Cleath-Harris Geologists, Inc.
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Figure 19. Conceptual Model of the Los Osos Groundwater Basin
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5.2.1 Area

The onshore portion of the Basin covers approximately 10 square miles, of which
approximately 3.3 square miles underlie the Morro Bay and sand spit, and 6.7
square miles underlie the communities of Los Osos, Baywood Park and Cuesta-by-
the-Sea. The Basin is underlain and bounded by relatively impermeable rocks on
the north, east and south. To the west, the Basin is effectively bounded by the
seawater-freshwater interface, although Basin sediments extend close to three miles
offshore. Unconsolidated sediments forming the Basin include alluvial deposits,
dune sands, the Paso Robles Formation and the Careaga Formation. The geology of
the Basin is shown in Figure 20.

The boundary of the Plan Area, as set forth in Section 2.1.1, encloses an area at
ground surface beneath which the Paso Robles Formation is interpreted to be
present and saturated. The boundary lies where the Paso Robles Formation abuts
basement rocks or its base rises above the water table. Within this boundary is a
contiguous groundwater reservoir capable of furnishing a significant supply of
groundwater to wells or storing a significant amount of water. The Plan Area
excludes alluvial deposits and dune sands that are directly underlain by bedrock,
which have a restricted subsurface hydraulic connection to the Basin.

The shape of the Plan Area was developed through a series of nine geologic cross-
sections of the Basin.!> A detailed description of the onshore portion of the Basin
boundary at ground surface is presented below. The reaches are shown on Figure
20.

15 CHG, Sea Water Intrusion Assessment and Lower Aquifer Source Investigation of the Los Osos Valley
Groundwater Basin (2005); CHG, Geologic Structure of the Los Osos Valley Groundwater Basin (November
2003).
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»  Reach 1: North Sandspit to Santa Ysabel Avenue. Information from test holes
drilled on the Morro Bay sandspit, together with dacite bedrock cropping
out at White Point and on the seafloor offshore, indicates the northern Basin
boundary likely crosses the sandspit between the township line and the
south jetty.l’6 From White Point, the Basin boundary continues across the
Estuary along a southeast trend toward Scenic Way. Subsurface control
along South Bay Boulevard, Scenic Way, and Santa Ysabel Avenue is
interpreted from test holes drilled for the Scenic Way investigation and
Basin cross-sections.1?

»  Reach 2: Santa Ysabel Avenue to Warden Creek. Beginning at the east end of
Santa Ysabel Avenue, the boundary turns south toward a Franciscan
Formation metavolcanics outcrop on the west side of the Los Osos Creek
valley. After crossing the creek valley at this narrows, the boundary follows
metavolcanic outcrops along the valley edge to the confluence with Warden
Creek alluvial deposits.  Shallow Franciscan Formation bedrock is
interpreted to restrict subsurface flow into the Basin from the watershed
drained by Warden Creek. Basin cross-sections, along with perennial
surface water and wetlands in Warden Creek upstream of the Los Osos
Creek valley confluence, are consistent with this interpretation.

= Reach 3: Warden Creek to Clark Valley Road. From Warden Creek, the Basin
boundary follows a southerly, curved alignment to meet the Los Osos fault
zone at Clark Road. The boundary is curved through this reach to represent
where the base of permeable sediments rises to the water table. A mapped
spring is interpreted to be along the Basin boundary.

»  Reach 4: Clark Valley Road to Rodman Drive. At Clark Valley Road, the Basin
boundary is the main strand of the Los Osos fault zone, which separates the
Basin synclinal structure on the north from uplifted Pismo Formation and
Franciscan Formation bedrock on the south. The boundary follows the main
fault strand west to Rodman Drive.

= Reach 5: Rodman Drive to South Sandspit. Bedrock mapped on the ocean
floor west of the sandspit at approximately 50 feet below sea level indicates
that the Basin boundary turns to the northwest from its east-west alignment
along the Los Osos fault zone. The specific location and orientation of this
final reach has not been established in the field.

5.2.2 Geologic Structure

The Basin is a synclinal trough, with a southeast-northwest trending fold axis. Dips
along stratigraphic horizons on the limbs of the syncline reach approximately four
degrees, although dips of up to eight degrees are present near the Los Osos fault
zone at the southeast end of the Basin. The contact between Basin sediments and

16 DWR, Morro Bay Sandspit Investigation (August 1979).
17 CHG, Scenic Way Investigation with East Side Wastewater Disposal [Draft Report] (July 2003).
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bedrock is an unconformity, and the synclinal nature of the Basin sediments are
only partially developed on the surface. Faulting along the south Basin boundary
has encroached into the Basin and offset bedrock along at least three planes. The
United States Geological Survey (USGS) proposed two parallel faults trending north-
northeast and extending into the Basin from previously mapped faults in basement
rocks south of Bayview Heights.18 These parallel faults uplift Basin sediments on the
east and create a groundwater barrier between upper Los Osos Creek and
downtown Los Osos.

Formation of the Basin was tectonically controlled by the main strand of the Los
Osos fault, which forms part of the southern Basin boundary. This reverse fault
trends east-west and is considered active near the westerly limits of the City of San
Luis Obispo, approximately 10 miles east of Los Osos. The fault offsets Basin
sediments on the Cambria structural block to the north, with Pismo Formation and
Franciscan Formation bedrock of the San Luis/Pismo structural block to the south.
Detailed mapping and age-dating of emergent marine terraces disrupted by the Los
Osos fault near Montana de Oro State Park has led to an estimate of coastal uplift of
the Irish Hills sub-block (San Luis/Pismo block) at a rate of 0.2 to 0.23 millimeters
per year. Uplift of the Irish Hills sub-block relative to the Cambria block is
responsible, along with subsidence and erosion in the Los Osos valley, for the
orientation and structural configuration of the Basin. Maximum subsidence rates in
the Basin have been estimated at 0.1 millimeters per year.1?

53 Surface Water Resources

The most significant sources of recharge for the Basin are direct percolation of
precipitation and percolation of surface runoff. Surface water drainage areas within
the Basin and its watershed are shown in Figure 21. Precipitation that falls on non-
overlying lands may reach the Basin either as runoff into stream channels that
eventually run across the Basin surface or as groundwater inflow at the Basin
boundary.

The primary stream overlying the Basin is Los Osos Creek and its tributaries,
including Willow Creek and Warden Creek, which flows through Warden Lake, a
marshy depression located just outside the Basin boundary to the east. Los Osos
Creek originates in the Irish Hills to the south of the Basin and flows through Clark
Valley, a small alluvial valley, before debouching through a small notch into the
Basin area. From that location, Los Osos Creek flows northeast and then northwest
into Morro Bay. Willow Creek is a short watercourse through the dune sands and
drains into Eto Lake and then Los Osos Creek.

18 Yates and Wiese, Hydrogeology and Water Resources of Los Osos Valley Groundwater Basin, USGS Water-
Resources Investigations Report 88-4081 (1988).

19 Lettis and Hall, “Los Osos Fault Zone, San Luis Obispo County, California,” in Seismotectonics of the Central
California Coast Ranges, Geologic Society of America Special Paper 292 (Alterman, et al., ed. 1994).
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Figure 21. Surface Water Resources of the Basin
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There is minimal surface water runoff into defined stream channels from other
lands overlying the Basin because the sandy soils allow high infiltration rates. Thus,
although those lands do not contribute to streams that recharge the Basin,
precipitation that falls on those lands recharges the Basin both directly and from
local drainage basins or natural depressions within the dune sands.

Flow in Los Osos Creek is highly variable by season, due to the steep topography of
hills surrounding the Basin and soils that do not hold significant quantities of water.
Rainfall tends to reach the stream channel quickly following precipitation events.
Peak flows can be as high as 1,000 cubic feet per second (cfs), subsiding to less than
40 cfs within a few days. Baseflow on Los Osos Creek typically flows on the surface
during most of the year upstream of the Basin boundary and downstream of the
Willow Creek confluence, but dries up seasonally in the summer and fall between
the mouth of Clark Valley and Eto Lake. There is one permanent streamflow gage in
Los Osos Creek, as shown on Figure 21.

There are two existing permitted surface water rights in the Plan Area, with their
points of diversion shown on Figure 21.

First, License 2961 (Application 10279, Permit 6125) allows the diversion of water
from Los Osos Creek just upstream of its intersection with Los Osos Valley Road.
Records of the California State Water Resources Control Board (SWRCB) indicate
that License 2961 was granted to Frank Machado in 1948 based on an application
dated September 2, 1941, recognizing a right to appropriate from the waters of Los
Osos Creek up to 140 gallons per minute (gpm) from April 1 to May 15 for irrigation
and domestic uses. The place of use on the license is described as 25 acres within a
40-acre parcel located east of Los Osos Creek and southwest of the intersection of
Los Osos Valley Road and Clark Valley Road. The place of use is shown as Field H on
the map in Figure 13.

In 1960, License 2961 was partially assigned to Rosa S. Machado. In 1967, the name
of the license holder was changed to the Estate of Frank Machado & Estate of Rosa S.
Machado. In 1971, the license was assigned to Masaji and Margaret Eto. Current
SWRCB records indicate that the license is held by Masaji Eto. From 2008 to 2010,
the license holder reported no diversions, with 50 AFY of groundwater production
in lieu of the use of surface water.

Second, License 12061 (Application 2565, Permit 17831) allows the diversion of
water from Willow Creek near its intersection with Nipomo Avenue. SWRCB
records show that License 12061 was issued to Thomas M. Corr, Freeman Estate,
Mrs. Del Bates, Bumpus Estate, Robert E. White, John Lindemans and Jean
Lindemans in 1987, based on an application dated May 13, 1977.

License 12061 confers the right to divert 3.2 AFY from the waters of an unnamed
stream (Willow Creek) tributary to Los Osos Creek from December 1 to April 1 of
the succeeding year for the purpose of recreational and fish and wildlife
enhancement uses. The license does not authorize collection of water to storage
outside of the specified season to offset evaporation and seepage losses or for any
other purpose. After the initial filling of the reservoir, the right extends only to
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5.4

water necessary to keep the storage reservoir full by replacing water lost by
evaporation and seepage and to refill the reservoir if emptied for necessary
maintenance and repair. The place of use is a reservoir located on open space
property south of Nipomo Avenue between South Bay Boulevard and Willow
Avenue. Current SWRCB records indicate that the license is held by Michael Tutt,
and approximately 3.2 AFY was diverted annually during 2010 and 2011.

Aquifer Zone Characterization

The Basin is made up of several sub-horizontal aquifer layers, each of which has
distinct characteristics. Those layers are described in the following sections. For
ease of reference, the aquifer layers are described as Zones A through E, and the
Alluvial Aquifer, as shown on the north-south cross-section in Figure 22 and the
west-east cross-section in Figure 23. For most purposes in this Basin Plan, Zones A
and B are also referred to as the perched aquifers, Zone C is referred to as the Upper
Aquifer, and Zones D and E are referred to collectively as the Lower Aquifer. As
discussed in Chapter 7, First Water refers to the shallowest groundwater zones and
includes the Alluvial Aquifer, the perched aquifer, and the top portion of the Upper
Aquifer (Zone C) where not overlain by the alluvial or perched aquifer.

The hydrogeology of the Basin has been subject to a number of technical studies,
leading to progressively better understanding over time. The vertical
differentiation of aquifer zones began in 1989, when The Morro Group prepared a
series of geologic cross-sections interpreting Basin structure, based on correlating
three discrete horizons—i.e., aquitards—separating four zones across the Basin in a
series of cross-sections. The three horizons correlated in the cross-sections were
selected for their significance in restricting movement of groundwater within the
Basin. The three horizons, designated AT2 through AT4, separated four aquifer
zones, designated AF1 through AF4. This terminology was used until further
investigations of the upper part of the Basin in 2001.

In 2001, Weber Hayes & Associates subdivided AF1 into three units, designated
Zomes A, B and C, as a part of a service station site investigation report in downtown
Los 0s0s.20 In 2003, CHG adapted this nomenclature for the Basin and expanded it
to include Zones D and E which were previously designated AF2 and AF3 in The
Morro Group terminology. A sixth aquifer zone, also identified by CHG, is the
Alluvial Aquifer, which lies along Los Osos Creek valley.2!  This characterization of
the aquifer zones was confirmed in a peer review conducted by Stetson Engineers,
Inc. (Stetson) in 2010, as further described in Section 5.6.6.

20 Weber, Hayes & Associates, Site Investigation Report, Bear Valley Chevron, 1099 Los Osos Valley Road, Los
Osos, California (2001).
21 CHG, Geologic Structure of the Los Osos Valley Ground Water Basin (November 2003).
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Figure 22. North-South Cross-Section of the Basin
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Figure 23. West-East Cross-Section of the Basin
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5.4.1

5.4.2

Zone A - Perched Aquifer

Zone A is a perched aquifer that overlies a clay layer at the base of the older dune
sands, beneath a large portion of the Central Area, including Bayridge Estates and
Bayview Heights (where it is truly perched), downtown Los Osos, and through
portions of Baywood Park. The lateral extent of the perched aquifer is shown on
Figure 20. Zone A is not generally used as a source of water supply for Los Osos.

The perched aquifer is unconfined and completely within dune sands, although
there are also many areas with saturated dune sands that are not specifically in
Zone A. The perching clay outcrops along the banks of Los Osos Creek above an
elevation of approximately 80 feet, although more than one perching clay may be
involved. Dune sands are wind-blown deposits. Also referred to as the Baywood
fine sand, these deposits typically comprise poorly graded fine- to medium-grained
clean sand and reach a maximum estimated thickness of close to 100 feet along the
dune ridges in Baywood Park.22

The average transmissivity of the older dune sand in Zone A is estimated to range
from 70 to 230 gallons per day per square foot (gpd/ft?), based on the first and third
quartile of 50 laboratory and field tests from various locations across the Basin.23

Zone A receives recharge from direct percolation of precipitation and return flows
from anthropogenic activities. Groundwater movement in Zone A is within dune
sand and flow directions are generally northwest and northeast, with relatively
steep hydraulic gradients of up to 0.06 ft/ft between Bayview Heights and
downtown Los Osos (parallel to the topographic slope). Flow in Zone A drains to
Willow Creek and issues from seeps in the Los Osos Oaks Preserve and along the
banks of Los Osos Creek. To the north and west, the perching clay pinches out and
groundwater spills into Zone A. A groundwater high between downtown Los Osos
and eastern Baywood Park separates water moving to the east toward Los Osos
Creek from water moving to the west toward the Estuary.

The perched aquifer results from groundwater resting on a relatively extensive
shallow clay layer, as shown in Figure 20. South of Los Osos Valley Road, an
unsaturated zone occurs between the bottom of the perching clay layer and the top
of the regional water table. North of Los Osos Valley Road, aquifer Zone A is semi-
perched, with a steep vertical head gradient that extends into Zone B. The perched
aquifer drains into Willow Creek.

Zone B - Transitional Aquifer
Zone B, the transitional aquifer, is composed of fine sands and silty sands with

occasional clayey and gravelly lenses. Zone B is separated from Zone A by a clay and
clayey sand aquitard up to 30 feet thick beneath downtown Los Osos. The

23 CHG, Sea Water Intrusion Assessment and Lower Aquifer Source Investigation of the Los Osos Valley Ground
Water Basin, San Luis Obispo County, California, Appendix C (2005).
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piezometric head in Zone B lies between the Zone A perched aquifer and the
uppermost community water supply aquifer, which is Zone C. Water levels in
Zone B have been measured up to 16 feet lower than Zone A, and close to 60 feet
higher than Zone C at multi-level monitoring wells.2¢ These water level differences,
along with differences in general mineral water quality, led to the identification of
saturated Zone B as a separate aquifer layer. Subsequent lithologic correlations
between downtown Los Osos and wells to the north and east placed Zone B within
the Paso Robles Formation.2> No pumping tests specific to Zone B are available.
Zone B is not generally used as a source of water supply for Los Osos.

5.4.3 Zone C - Upper Aquifer

Zone C, which is the shallowest aquifer used as a source of water supply for the Los
Osos community, overlies the regional aquitard and extends up to the water table,
except where overlain by Zones A or B. Zone C is predominantly within Paso Robles
Formation deposits, except at lower topographic elevations where dune sands are
saturated. The Paso Robles Formation is composed of unconsolidated sands, gravels
and clays. Gravel clasts are generally composed of Franciscan assemblage rocks,
including cherts, metavolcanics and hard sandstone.  Shales, quartz and
diabase/dacite are also commonly logged. The depositional environment has
included beach and near-shore marine conditions. As a result, sea shells are
occasionally present in the Paso Robles Formation. West of downtown Los Osos,
Zone C is generally composed of fine- to medium-grained sands, with relatively few
clays or gravels, except one notable basal gravel. In the downtown area, Zone C
sediments coarsen, with more fine gravels noted in logs, although interbedded clays
are also common.

Recharge to Zone C occurs via direct percolation of precipitation, return flow from
irrigation and septic system discharges, stream seepage from Los Osos Creek,
subsurface inflows across Basin boundaries, and through leakage from Zones A and
B. Movement of groundwater in Zone C is variable, but generally flows north and
west toward Morro Bay, with some easterly flow from Baywood toward Los Osos
Creek. There is a pumping depression in Zone C near downtown Los Osos that
draws water from surrounding areas.

5.4.4 Regional Aquitard

Individual clay beds in the Paso Robles Formation are generally discontinuous
across the Basin, with one important exception. A regional aquitard has been
recognized since the early 1980s, when B&C noted differences in water quality
above and below the clay.2¢ The regional aquitard ranges from approximately 20 to
80 feet thick, and averages 50 feet thick over 27 locations.?” The regional aquitard is

24 Weber, Hayes & Associates, Site Investigation Report, Bear Valley Chevron, 1099 Los Osos Valley Road, Los
Osos, California (2001).

25 CHG, Geologic Structure of the Los Osos Valley Ground Water Basin (November 2003).

26 B&C, Los Osos-Baywood Park Phase 1 Water Quality Management Study (1983).

27 CHG, Geologic Structure of the Los Osos Valley Ground Water Basin (November 2003).
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one of the most significant geologic features in the Basin and separates the Upper
and Lower Aquifers in Zones C and D, respectively. Hydraulic communication
between the Upper (Zone C) and Lower (Zones D and E) Aquifers is restricted by the
regional aquitard, although the large areal extent and vertical hydraulic gradient
across this layer, along with open wellbore flows, results in several hundred AF of
leakage through the aquitard each year.28

5.4.5 Zone D - Lower Aquifer

Below the regional aquitard is Lower Aquifer Zone D. This is currently the primary
source of community water supplies, as discussed in Section 4.7.

Zone D is a Paso Robles Formation aquifer zone composed predominantly of sands
and gravels. The lithologic description of Zone D, consisting of interbedded sand,
gravel and clay, does not appear to vary as much as Zone C or Zone E across the
Basin. Gravel clast composition is predominantly Franciscan Formation detritus
(sandstone, chert, metavolcanics) along with siliceous shales and claystones. Shell
fragments are noted in Zone D lithology at wells on the sand spit and in Baywood
Park. The structure of Zone D is generally conformable with the overlying aquitard,
except where displaced by Quaternary faulting in the Bayview Heights area. The
aquifer zone averages close to 100 feet thick over the central portions of the Basin,
thinning toward the east. Pumping tests indicate a confined aquifer condition in
Zone D. The hydraulic conductivity of Zone D is estimated at 129-140 gpd/ft2.

Groundwater is generally moving toward downtown Los Osos from surrounding
areas in Zone D. Water levels have declined over time in most areas, except in the
Eastern Area. Much of this decline took place during the 1970s and early 1980s, in
concert with growing population and groundwater withdrawal.

The principal sources of recharge to the Lower Aquifer (Zones D and E) are leakage
through the regional aquitard from the Upper Aquifer and Los Osos Creek stream
seepage. Subsurface inflow from bedrock sources is believed to be a minor source
of recharge. Seawater intrusion is a source of recharge that until recently has
increased on the western edge of the Basin.

5.4.6 ZoneE - Lower Aquifer

An aquitard separates Zone D from Zone E in the Lower Aquifer. This aquitard is
typically thinner than the regional aquitard and possibly discontinuous. The two
Lower Aquifer zones differ with respect to salinity near the coast and with respect
to permeability in inland areas, warranting the hydrogeologic aquifer distinction.
The contact between the Plio-Pleistocene Paso Robles Formation and the Pliocene
Careaga Formation occurs in the middle of Zone E. The Careaga Formation is the
lowermost Basin hydrostratigraphic unit and has been included for practical
purposes with Zone E. Zone E reaches depths up to 1,000 feet in the Western Area.

28 CHG, Sea Water Intrusion Assessment and Lower Aquifer Source Investigation of the Los Osos Valley Ground
Water Basin, San Luis Obispo County, California (2005).
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5.4.7

Zone E contains a mixture of sands and gravels that are associated with Paso Robles
Formation and Careaga Formation. The Careaga Formation has not been mapped
regionally in outcrop, however, there is considerable variation in what has been
tentatively identified as Careaga Formation, including coarser grained and finer
grained zones. The deep Basin sediments in the western portion of the Basin
include much coarser sands and gravel, compared to the finer sands and silty sands
in the eastern portion of the Basin. Coarsening of the deep Basin sediments to the
west could be associated with upper Careaga Formation conglomerate but could
also be part of the overlying Paso Robles Formation.

At wells along South Bay Boulevard east of downtown Los Osos, the fine-grained
silty sandstone attributable to the Careaga Formation is estimated to have a
hydraulic conductivity of approximately 7 gpd/ft2z. Adjusting for differences in
permeability and screened intervals between Zone D and Zone E aquifers, the
hydraulic conductivity of Zone E in the vicinity of the Los Osos Community Park is
estimated at 60-90 gpd/ft2.

Groundwater is generally moving toward downtown Los Osos from surrounding
areas in Zone E. As in Zone D, water levels have declined over time in most areas,
except the Eastern Area.

Alluvial Aquifer

There is a unique aquifer presented in the Eastern Area, formed from alluvial
deposits of Los Osos Creek. Recent alluvial deposits are interpreted to overlie Paso
Robles and Careaga Formation sediments in the Los Osos Creek valley. These
alluvial deposits are typically close to 70 feet thick. The base of the alluvial deposits
extends to approximately 40 feet below sea level where Los Osos Creek exits the
Basin through a narrows in the lower creek valley.

The Los Osos Creek valley alluvium typically consists of mostly clay with
interbedded sand and gravel lenses. A basal sand and gravel unit is also inferred
from inspection of well drilling logs, although the similarities in lithology with
underlying Paso Robles Formation deposits make alluvial sediment interpretation
difficult. Active irrigation or private domestic wells may tap the basal gravel in the
alluvium, but typically also extend into deeper aquifer zones.

Groundwater in the Alluvial Aquifer of the Los Osos Creek valley moves down the
valley toward the Estuary. Recharge occurs from a variety of sources: direct
percolation of precipitation; return flow from irrigation and septic system
discharges; stream seepage from Los Osos Creek; and subsurface inflows across
Basin boundaries.

During drought years, water levels decline in excess of 10 feet between spring and
fall, but typical seasonal fluctuations are closer to five feet. Many agricultural wells
in the creek valley tap the Lower Aquifer below the alluvium, where water level
fluctuations are greater due to seasonal production to meet irrigation demands.
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5.5 Recharge and Movement of Groundwater in the Basin

The majority of recharge to the Basin consists of the following elements:

= Direct percolation of precipitation, including localized runoff into
percolation basins and natural depressions;

= Stream seepage from Los Osos Creek;

= Return flow from irrigation and septic system discharges; and

= Subsurface inflow across Basin boundaries, including seawater intrusion.

Figure 25 presents the primary recharge areas in the Basin. Percolation of
precipitation is greatest within the dune sands, which cover the basin west of Los
Osos Creek. Deep percolation of precipitation to the Upper Aquifer is restricted
where overlain by the perching clay layer. The perching clay layer supports the
Perched Aquifer, results in base flow to Willow Creek (Figure 22), and allows both
subsurface leakage and lateral spilling to the Upper Aquifer. The majority of stream
flow percolation occurs in the upper Los Osos Creek valley, where recharge to the
Lower Aquifer is not restricted by the regional clay aquitard. Agricultural irrigation
return flows occur throughout Los Osos Creek valley. Septic and landscape
irrigation return flows are concentrated in the "Prohibition Zone". A portion of the
treated wastewater from the LOWWP will be returned to the basin at the Broderson
and Bayridge Estates disposal areas.

As discussed above, within the Basin, individual aquifer zones may receive recharge
directly from those sources, or indirectly through inflow (leakage) from an
overlying or underlying aquifer zone. Recharge to First Water and the Upper
Aquifer is primarily from direct precipitation (including localized runoff) and return
flows from irrigation and septic systems. Recharge to the Lower Aquifer is
primarily from leakage through the regional aquitard, stream seepage in Los Osos
Creek and subsurface inflow across Basin boundaries, particularly seawater
intrusion until recent years.

Recharge from Los Osos Creek creates a prominent groundwater mound, as does
recharge over the perching clay. There are pumping depressions in both the Upper
and Lower Aquifers in the downtown Los Osos area, with the Lower Aquifer
pumping depression extending throughout the Central and Western Areas.

Once percolating water reaches the saturated zones of the Basin, it moves through
the water-bearing formations in a variety of pathways. Groundwater flow in the
Upper Aquifer moves westerly toward the Pacific Ocean, easterly toward Los Osos
Creek, and also downward into the Lower Aquifer. First Water and Upper Aquifer
flows may emanate as springs and seeps in sand deposits along the southern margin
of Morro Bay, drain into Willow Creek and Los Osos Creek and discharge where the
aquifer subcrops beneath Morro Bay mud flats. Historically, groundwater in the
Lower Aquifer also moved generally westward, to where it interfaced with seawater
occupying the brackish portion of the aquifer underlying the Pacific Ocean.
Following Basin development, groundwater flow in the Lower Aquifer began
moving toward production wells and into the pumping depression present in the
Central and Western Areas.
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Source: CHG.
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5.6 Historical Water Resource Studies and Management

5.6.1 Introduction

Numerous studies of water resources have been performed for the Basin, leading
over time to progressively greater knowledge regarding the Basin aquifers, water
supplies and demands. Water management in the Basin has proceeded iteratively,
both following and leading technical studies. The following sections of the Basin
Plan review the major historical steps in the understanding and management of the
Basin. Table 15 summarizes those studies.

Table 15. Timeline of Basin Studies and Management Actions

Date

Party

Summary

1958

1972

1973

1974

1979

DWR

DWR

DWR

Brown &
Caldwell (B&C)

DWR

First study of Basin
Determined sustainable yield to be 800 AFY
(based on history of use)

Found groundwater levels in Basin to be steady
since 1950s, no evidence of seawater intrusion
except in dune sands adjacent to Morro Bay
First artesian well drilled into Zone E

Found a groundwater depression near commerecial
center of Los Osos

Compilation of historical water quality data
Identified seawater intrusion and domestic waste
discharges as potential threats

Found urgent need for management of the Basin,
including monitoring, treated wastewater reuse,
blending for water quality and optimum
placement of production wells

Created first computer model of Basin

Aquifer testing

Estimated sustainable yield to be 1,800 AFY
(consumptive use), annual recharge 3,100 AFY
Projected that Basin demands would exceed
supplies by mid-1980s at current growth rate

Upper and Lower Aquifers identified on sand spit
Installed monitoring wells on sand spit and found
aquifers to be impacted by seawater intrusion
Recommended seawater intrusion barrier, treated
wastewater reuse, water conservation and
importation of new supplies
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Table 15 (continued)

Date

Party Summary

1983

1986

1987

1988

1989

1989

1990

1993

1995
to
1997

B&C = Extend Upper and Lower Aquifers across Basin

* Found no seawater intrusion, but noted that
population growth could cause intrusion in future

= Recommended active management of water
quality, including seawater intrusion

= Nitrate monitoring well network established with
Upper Aquifer nitrate characterization

Engineering | ® Recognized potential for seawater intrusion into

Science (ES) Lower Aquifer

= Recommended percolation of treated wastewater
into Lower Aquifer through Los Osos Creek
discharge and into Upper Aquifer in vicinity of
Broderson site

Morro Group | ®= First hydrologic budget for Upper and Lower
Aquifers
= Refined Broderson disposal site
United States | = Installed several deep monitoring wells
Geological = First MODFLOW Basin model
Surveys = Simulated seven management alternatives
(USGS)

DWR =  Groundwater in storage calculations

= Found safe yield of 3,900 AFY

= Recommended wastewater collection and tertiary
treatment, Basin disposal sites, 600 AFY imported
water, maximize safe yield through positioning of
deep wells east of recharge sites and shallow wells
west of sites

Morro Group | = Detailed Basin structural interpretation including
e-log correlations and elevation contour on top of
regional aquitard

= New alignment of Los Osos Fault Zone Strand B

Morro Group | = Freshwater springs identification and analysis
= Stream flow analysis

Black & Veatch | = Nitrogen study

= Original report rewritten with revised conclusions
by County Technical Advisory Committee formed
by County in 1994

Metcalf & Eddy | = Various studies related to wastewater project

= New monitoring wells

= Depth-to-water contour map

= Broderson disposal site investigations including
pilot testing and neutron probe logging
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Table 15 (continued)
Date Party Summary
1997 Solution = Solution Group introduces alternative
Group management plan based on partial area
wastewater collection, septic tank effluent
pumps and treatments ponds
2000 Cleath-Harris | = Broderson site drilling program
Geologists = Groundwater mounding analysis
(CHG) = MODFLOW model
2000 URS Corp. = Used MODFLOW model for Basin
management
= Basin balanced at 4,000 AFY well production
with wastewater project and Broderson site
disposal
2001 Weber Hayes | = MTBE study for Bear Valley Chevron
& Associates | = Well logs
= Firstidentification of Zones A, B and C
2003 CHG = Current definition of Zones A through E and
Alluvial Aquifer
= Nine Basin cross-sections
= Strand B removed from Model
2003 Yates = Current MODFLOW model initial construction
= Groundwater in storage calculations
2005 CHG = Seawater intrusion investigation
=  Lower Aquifer recharge study
= Basin water quality characterization
2006 CHG = Upper Aquifer water quality characterization
= Sampled for Constituents of Emerging
Concern (CECs)
2006 Ripley Pacific | = Eight technical memoranda covering water
(RP) and wastewater management
* Promoted zero discharge and full beneficial
use of wastewater
2008 Michael = Prepared EIR for LOWWP
Brandman = Included analysis of hydrogeology, water
(MB) quality, surface water resources, hydrologic
budget, impact of LOWWP on Basin water
resources
2008 to CHG = Various studies in support of Basin Plan
present development, including Basin metrics and
analysis of potential programs and
combinations

5.6.2 Studies Through 1983

In 1958, DWR published a study on the County’s water resources, which found that
the sustainable yield of the Basin was approximately 800 AFY based on historical
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extractions that had not caused negative impacts up to that time.2 The County
subsequently estimated that the sustainable yield of the Basin was 1,000 AFY on the
same basis.30

The earliest evidence of seawater intrusion into the Basin and other coastal aquifers
in the Morro Bay area was found in the early 1950s.3! Recognizing the growing
threat of seawater intrusion to coastal water resources throughout the state, DWR
initiated a series of studies in 1970 to acquire knowledge of the extent of seawater
intrusion and potential impacts on the Basin.

In the first study, published in 1972, DWR found that documented seawater
intrusion had occurred in the Basin in only one well located in shallow dune sands
near the southern shoreline of Morro Bay. The remainder of the Basin aquifers
appeared unimpacted with deeper zones under artesian conditions. Groundwater
level elevations remained about the same as they had been since the 1950s. Despite
these positive findings, the report acknowledged that the hydrogeologic regime of
the Paso Robles Formation freshwater-bearing sediments was not known, and
warned that increased groundwater extractions from Zones C, D and E could induce
migration of seawater into those aquifers.

In 1973, the SWRCB contracted with DWR to conduct a study focusing on the Los
Osos area, in support of SWRCB efforts to create a water quality management plan
for the Basin. The SWRCB was particularly interested in potential impacts to the
Basin from collection and export of wastewater that was being discharged to
individual septic tanks.32

DWR found that groundwater production at the time was predominantly from the
“old dune sands”, which roughly correlated to Zone C as set forth in this Basin Plan.
Groundwater elevations recorded in May and June 1973 showed a groundwater
depression below sea level roughly in the vicinity of the commercial area to the
north of Los Osos Valley Road. The report concluded that the sustainable yield of
the Basin might be greater than the 800 to 1,000 AFY estimated by previous studies.
Primary threats to the Basin were described as seawater intrusion and degradation
of water quality from domestic waste discharges. In analyzing groundwater
production, the report concluded that:

If groundwater extraction continues and/or increases in the center of
[Los Osos], the threat of sea-water intrusion will continue, due to the
large pumping trough. [T]here will be a need to disperse the location
and amounts of extraction from wells to minimize the threat of sea-
water intrusion and the volume of underflow toward the ocean that is
lost to the Basin unless some way can be found to recover it. It will

29 DWR, San Luis Obispo County Investigation, Bulletin No. 18, at 61 (May 1958).

30 County, Master Water and Sewerage Plan (May 1972).

31 DWR, Sea Water Intrusion: Morro Bay Area, San Luis Obispo County, Bulletin 63-6, at 1 (1972).
32 DWR, Los Osos-Baywood Ground Water Protection Study, Southern District Report (1973).
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also be necessary to blend the pumped ground water from this area
with water of better quality extracted from other parts of the Basin.33

By 1973, use of septic systems for discharge of domestic waste had started to
degrade water quality in Zone C, especially with nitrates, although water quality
varied from year to year based on the amount of diluting precipitation. The report
estimated that approximately 300 AFY of domestic waste was discharged to the
Basin. Potential plans for disposing of domestic wastes included: (1) continuing the
existing method; (2) treating and disposing at a different area of the Basin; and (3)
exporting waste for treatment and disposal outside the Basin. DWR noted that
plans (2) and (3) would have the potential to exacerbate seawater intrusion,
especially in light of projected future increases in groundwater production from the
Basin.

The 1973 report concluded that there was an “urgent need for complete
management of the Los Osos Basin’s water resources: its water supply;
conservation; use and treatment and disposal of waste water.” Important elements
of the suggested management plan included: increased conservation and use of
water from Los Osos Creek; maintenance of watershed cover to enhance infiltration;
dispersion of extraction wells on a comprehensive, coordinated basis to control
groundwater levels; blending of poorer with better quality water; optimum disposal
of domestic wastewater effluent; and establishment of a groundwater monitoring
program. Many of these elements continue to be relevant and are included within
this Basin Plan.

In 1974, B&C was hired to evaluate the Basin on behalf of CSA 9.3¢ B&C developed
the first computer model of the Basin, although its accuracy was limited.35 Using the
model, B&C estimated the sustainable yield of the Basin to be approximately 1,800
AFY as consumptive use, estimating that average annual recharge was about 3,100
AFY, which it identified as an upper limit to consumptive use of Basin groundwater.
B&C noted that the RWQCB was then studying the feasibility of a centralized sewage
treatment facility for Los Osos and abandonment of septic tank disposal systems.

In light of projected significant increases in water demands for the Los Osos
community, B&C concluded that Basin water demands would exceed supplies by the
mid-1980s, and at buildout would exceed supplies by as much as 3,530 AFY. B&C
recommended that several management actions be taken, including: appointment of
a watermaster; spacing of new wells away from existing pumping centers; vertical
spacing of new wells to increase the use of lower aquifer layers; use of treated
wastewater for irrigation within the Basin (because export of wastewater would
significantly reduce the sustainable yield of the Basin); and development of an
imported water supply for the Basin, specifically water supplies from the
Nacimiento Water Project.

331d. at 43.

34 Brown & Caldwell, Preliminary Groundwater Basin Management Study (1974).

35 For example, the cells used in the B&C model were 2,000 feet square, and the model contained only one
aquifer layer.
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In 1979, DWR conducted a study on the Morro Bay sand spit, including well
construction, to determine whether new water supplies could be developed from
the offshore portion of the Basin.3¢ Instead, DWR found that both Upper and Lower
Aquifers underlying the sand spit had been impacted by seawater intrusion.
Although the landward rate of movement and position of the seawater wedge was
not known, the report recommended a groundwater management plan for the Basin
that would consider “altering the pumping pattern and amount, installation of a
seawater intrusion barrier, reuse of treated waste water for groundwater recharge
and for a barrier, water conservation, and importation of additional supplies,” as
well as potential seawater desalination.3?

No evidence of seawater intrusion was reported in a 1983 study by B&C, which
documented nitrate impacts in the Upper Aquifer. Hydrographs taken from several
wells in the Basin indicated that groundwater elevation had remained steady
through 1979. The report did note, however, that population growth in the Basin,
including increased pumping from the Lower Aquifer zones, could create seawater
intrusion in the future, and if seawater intrusion were allowed to occur, the usability
of the Basin would be impaired and wells located near the coast would need to be
moved inland or abandoned. The study recommended that the County and other
interested parties establish a strict program for managing water quality in the Basin,
including seawater intrusion.38

5.6.3 Studies from 1986 to 2000

From the late 1980s through the early 2000s, Basin studies largely focused on
investigation of nitrate impacts on the Basin and a potential wastewater project,
with less attention paid to seawater intrusion. The last seawater intrusion-specific
investigation prior to 2005 was completed in 1979 by DWR, as described above.

While seawater intrusion was not the focus of studies during this period, the
potential for inducement of seawater intrusion by groundwater production from the
Lower Aquifer was incorporated into a 1986 study by Engineering Science (ES)
related to the design of a community wastewater collection and treatment system.
This possibility of induced seawater intrusion was the basis for an ES
recommendation that the wastewater project dispose of a portion of the treated
effluent through percolation to the Lower Aquifer.39

Following that recommendation, Basin management options using strategic disposal
of treated effluent from a future wastewater project were introduced by the Morro
Group in the 1987 EIR for the CSA 9 wastewater treatment facilities. Through the
1983 B&C study, the Basin was generally treated as a single aquifer unit, rather than
a two- or three-aquifer system, as became clear in later investigations. The 1987

36 DWR, Morro Bay Sandspit Investigation, Southern District Report (1979).

37Id. at 3, 39.

38 B&C, Los Osos-Baywood Park Phase | Water Quality Management Study, at 2-4, 4-8 (1983).

39 ES, Phase One—Sewerage Planning Study, CSA No. 9 - Los Osos, Baywood Park, Cuesta-by-the-Sea, at 5-2, 5-6
(1986).
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EIR was the first study to prepare separate hydrologic budgets for the Upper and
Lower Aquifers. The Morro Group also produced a Supplemental EIR for the CSA 9
wastewater treatment facilities in 1989, which included detailed Basin cross-
sections based on e-log correlations. That report introduced a new alignment for
the Los Osos fault zone Strand B, which was interpreted to affect groundwater
movement in the Basin and was subsequently incorporated into flow models and
groundwater contour maps.

In 1988, USGS conducted a major study of the Basin, installing a network of deep
monitoring wells and publishing a report that summarized the geology of the Basin
and evaluated the hydrologic effects of several alternatives for reuse of treated
wastewater in the Basin Area.*0 The study found that groundwater elevations in
municipal production wells owned by the Purveyors were frequently below sea
level, and salinity had increased in some wells near the coast. The first MODFLOW
groundwater flow model was constructed for the Basin with three layers.4!

DWR, working concurrently with USGS during the late 1980s, produced a report on
Basin management in 1989 using the results of the USGS study. The DWR report
charted water importation, groundwater extraction and groundwater outflow to
identify the recommended management alternative that would provide for buildout
demand without seawater intrusion. The final recommendation was an alternative
that included Broderson site wastewater disposal, 600 AFY of imported water and
repositioning of well facilities to meet total Basin water demands at buildout of
4,500 AFY. This is the first report which specifically recommended moving deep
well production eastward and developing shallow wells in the Central and Western
Areas of the Basin.

Between 1993 and 1997, several reports were prepared for wastewater project
development which included nitrate fate and transport studies, wastewater project
alternatives studies and pilot studies for wastewater disposal at Broderson.
Different conclusions were sometimes reached, and in late 1997 the Solution Group
produced a wastewater project alternative that included partial community
wastewater collection, septic tank effluent pumps and a pond-based wastewater
treatment facility. This management plan helped lead to the formation of the LOCSD
in 1998. Although the Solution Group plan would be significantly altered to meet
regulatory requirements and ultimately abandoned, LOCSD remained the lead
agency for the wastewater project until 2006.

5.6.4 Studies After 2000

Basin hydrogeologic definition and management efforts continued to develop during
the 2000s. The Broderson site was re-evaluated for wastewater disposal in two
phases, first though a drilling program, followed by a site-specific flow model and

40 USGS, Hydrogeology and Water Resources of the Los Osos Valley Ground-Water Basin, San Luis Obispo County
California, Water-Resources Investigations Report 88-4081 (1988).
41]d. at 1.
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mounding analysis.#2 That same year, URS Corporation finished construction of a
Basin flow model to investigate the threat of seawater intrusion under community
buildout scenarios, with the wastewater project and Broderson site disposal in
place. URS reported that pumping patterns, assisted by purveyor system interties,
could be managed to meet buildout demand without seawater intrusion.

In 2001, Weber Hayes & Associates identified two distinct zones within the perched
aquifer while investigating methyl tertiary butyl ether (MTBE) contamination in
groundwater beneath downtown Los Osos. These perched zones were labeled
Zone A and Zone B, with a third zone labeled Zone C that correlated with the upper
water supply aquifer.

In 2003, the current geologic structural interpretation of the principal aquifers and
aquitards was completed through a series of nine cross-sections across the Basin
that built upon prior work by investigators, with revisions.#3 Strand B was removed
from the Basin interpretation and replaced by the western edge of the perching clay,
and an uplifted area relative to the main Basin was identified in Bayview Heights.
This revised structural interpretation provided the conceptual model for concurrent
development of a steady-state basin model by USGS.#* This MODFLOW/MT3D
model was initially used for evaluating nitrate loading and the effects of a
wastewater project, and subsequently converted by CHG to also evaluate seawater
intrusion using equivalent freshwater head (EFH) methods.

The first comprehensive seawater intrusion study in 25 years was conducted by
CHG in 2005, and included Basin hydrologic definition, Basin water quality
characterization, estimation of the historical rate of movement and current position
of the seawater intrusion front, and an investigation of the sources of recharge to
the Lower Aquifer.#s The study included field investigation and data interpretation
through water sampling, aquifer testing, borehole geophysics, tritium and carbon
age-dating, source water mixing calculations and groundwater modeling. Findings
of the 2005 study showed no evidence of seawater intrusion into the Upper Aquifer
(Zone C), but significant intrusion in the Lower Aquifer, which had moved inland 50
to 60 feet per year for at least 28 years, and was threatening supply wells as far
inland as Palisades Avenue. The primary source of recharge to the Lower Aquifer in
the urban service area was confirmed to be leakage through the regional aquitard,
followed by subsurface inflow from the Los Osos Creek valley and seawater
intrusion.

In 2006, as a preliminary task to redevelopment of the Upper Aquifer by the
Purveyors after years of relying primarily on the Lower Aquifer for supply, CHG
collected water samples at five locations across the Basin for comprehensive

42 CHG, Hydrogeologic Investigation of Broderson Phase I and Hydrogeologc Investigation of Broderson Phase II,
Impact Analysis (2000).

43 CHG, Geologic Structure of the Los Osos Valley Ground Water Basin (2003).

44 Yates and Williams, Simulated Effects of a Proposed Sewer Project on Nitrate Concentrations in the Los Osos
Valley Groundwater Basin (2003).

45 CHG, Sea Water Intrusion Assessment and Lower Aquifer Source Investigation of the Los Osos Valley Ground
Water Basin, San Luis Obispo County, California (2005).
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drinking water quality characterization, including organic wastewater compounds.
This study found that nitrates were the primary constituent of concern, and were
the only constituent detected in excess of primary drinking water standards.
Wastewater influence was confirmed through detections of organic wastewater
compounds and emerging contaminants, one of which (N-Nitrosodimethylamine,
called NDMA, a byproduct of water treatment) was detected at levels above the
consumer notification level.

During the 2000s, Basin management was being pursued along with the technical
studies discussed above. LOCSD commissioned an Urban Water Management Plan
in 2000, a Water Master Plan in 2002, a draft Water Management Plan in 2005 and
the Los Osos Wastewater Management Plan Update in 2006. The 2006 report by
Ripley Pacific was the last wastewater project study completed before project
authority was transferred to the County. A series of eight technical memoranda
presented background and detailed conceptual project components for wastewater
collection, treatment, storage and recycling. Two panels from the National Water
Research Institute were convened to review and discuss the Ripley Pacific report in
2006 and 2008.

Under direction of the County, Michael Brandman Associates completed the EIR for
the County wastewater project in 2008. Appendix D updates and includes analyses
of Basin hydrogeology, water quality, surface water resources, the hydrologic
budget and impacts analyses.

Development of the Model

Groundwater models have been used in the Basin since the early 1970s. The
original MODFLOW model of the Basin was developed as part of a USGS study in the
mid-1980s and calibrated to the 1970-1977 and 1986 periods. It was updated
during the 1990s by URS and calibrated to the 1986-1996 period. Since 2000, the
model has primarily been maintained and operated by CHG.

The current Basin model (Model) was first developed in 2003. The following list of
references contains information on the conceptual basis for the Model, aquifer
parameters, calibration, applications, modifications, sensitivity analyses and peer
review recommendations:

= CHG, Geologic Structure of the Los Osos Valley Groundwater Basin (2003);

* Yates and Williams, Simulated Effects of a Proposed Sewer Project on Nitrate
Concentrations in the Los Osos Valley Groundwater Basin (2003);

*  CHG, Report Addendum and Response to Comments (2004);

* CHG, Sea Water Intrusion Assessment and Lower Aquifer Source Investigation
of the Los Osos Valley Groundwater Basin (2005);

= CHG, Basin Hydrologic Budget with Simulated Groundwater Elevation Contour
Maps (2008);
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= CHG, Flow Model Conversion and Urban Area Yield Update (2009);
»  CHG, Los Osos Creek Valley Yield Evaluation (2009);

= Hydrofocus, Review of Cleath-Harris Geologists’ July 2009 Memorandum “Flow
Model Conversion and Urban Area Yield Update” (2010); and

= Stetson, Peer Review of the Los Osos Groundwater Model (2010).

The Model utilizes USGS’s SEAWAT program, which was developed to simulate
three-dimensional, variable-density, transient groundwater flow in porous media.
SEAWAT combines MODFLOW (modular flow) and MT3D (mass transport) code,
and adds variable fluid density capability for seawater intrusion simulations.*6
Model construction and development was performed using Groundwater Vistas, a
commercial software package that couples an advanced model design system with
comprehensive graphical analysis tools. The Model has been developed and is
owned by the Parties.

A conceptual model is a compilation and interpretation of available information on
the physical system being modeled. It includes a characterization of basin structure,
boundary conditions, aquifer geometry and physical parameters, and components of
inflow and outflow. Basin structure and aquifer geometry for the Model was
developed through a network of geologic cross-sections, with deep well control
points used to contour elevations on the base of four layers. The Model layers
correspond to the Upper Aquifer (Layer 1) the regional aquitard (Layer 2), and two
divisions of the Lower Aquifer (Layers 3 and 4). The physical parameters for Basin
sediments (hydraulic conductivity, porosity, specific yield and storativity) are based
on field tests or adjusted through calibration within a plausible range of values.

The basic components of inflow to the Model include percolation of precipitation,
leakage from the perched aquifer (through a recharge pre-processor), stream
seepage, septic return flows, irrigation return flows and subsurface inflow
(including seawater intrusion). The Model simulates seawater intrusion and mixing
with fresh groundwater by tracking total dissolved solids (TDS) concentrations
within the Basin. Components of outflow from the Model include
evapotranspiration (through the recharge pre-processor), well production, creek
outflow and subsurface outflow. Wastewater collection and distribution after
treatment are incorporated into wastewater project scenarios.

The Model has been used to evaluate seawater intrusion and sustainable yield.
Hydrologic budget information derived from the Model, along with TDS
isoconcentration maps, have been used to compare the effects of existing and
alternative groundwater pumping and wastewater disposal scenarios on seawater
intrusion and sustainable yield. Control of seawater intrusion is a prerequisite for

46 Gou and Langevin, User’s Guide to SEAWAT: A Computer Program for Simulation of Three-Dimensional
Variable-Density Ground-Water Flow, USGS Techniques of Water-Resources Investigations 6-A7 (2002).
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any long-term Basin management that provides a sustainable groundwater
resource.

The methodology developed for determining Basin sustainable yield and evaluating
seawater intrusion mitigation measures in support of Basin management involves
the application of the Model. The process of preparing, running and using the
results of a Model scenario is outlined as follows:

= Input parameters for individual Model scenarios include adjusting well
production, septic/wastewater return flow, and perched aquifer leakage.
Percolation of precipitation and sea level are also adjusted when defining
climate change scenarios. Starting heads and initial salt concentrations are
imported from the current condition scenario.

= Model scenarios are run to steady-state using the SEAWAT program. To
achieve steady-state (Basin equilibrium), the ending heads and final
concentrations of each Model run are imported into the Model as initial
heads and starting concentrations for the next Model run until there is no
significant difference between Model inflow and outflow (mass balance
error approaching zero), and there is no further movement of the seawater
intrusion front within the Basin.

* A scenario is considered sustainable if none of the active wells in the Basin
are producing water with chloride concentrations in excess of 250
milligrams per liter (mg/1), which is the recommended limit for drinking
water (one-half of the Maximum Contaminant Level (MCL) upper limit).

= Information extracted from the Model for comparison with other scenarios
includes the quantity of seawater intrusion, Los Osos Creek recharge, and
subsurface outflow. Other components of flow have also been extracted to
create Basin hydrologic budgets.

The flow portion of the Model was originally constructed and calibrated for steady-
state operation; there are no seasonal fluctuations or cycles of drought and wet
periods. The main aquifers are represented by three model layers, which precludes
modeling seawater intrusion through individual sand and gravel zones (preferential
pathways). In addition, there will be significant changes to the groundwater system
under wastewater project conditions, compared to the historical conditions under
which the Model was calibrated.

While there are limitations and associated uncertainty in all models, the current
Model provides a reasonable estimate for long-term yield and useable results for
developing the Basin Plan, provided there are ongoing monitoring and analysis.

Peer Review
In 2010, Stetson was retained to conduct a peer review of the Model and related

technical studies to determine the validity of the Model and its assumptions.
Stetson was tasked with providing an opinion on the sustainable yield estimates
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using the Model for the Upper Aquifer and the Lower Aquifer in the Eastern Area.
Stetson reviewed key reports produced by CHG and other consultants regarding the
Basin and the County’s LOWWP as part of the peer review process. Stetson also
discussed the development and assumptions of the Model with CHG.

Stetson concluded that the SEAWAT-based Model, and its results regarding
seawater intrusion and sustainable yield, provides usable results on which to base
near-term changes in pumping distribution to mitigate seawater intrusion. Stetson
further concluded that SEAWAT is an appropriate model code for the Basin for
evaluation of the average groundwater Basin budget (including the Basin and
subarea yields), the extent of seawater intrusion, and for use in evaluating the
relative effects of development and changes in Basin management.

Stetson also concluded that the Model scenario regarding redistribution of pumping
in the Basin with an increase in pumping in the Eastern Area is reasonable and could
be initiated without further modeling or analysis, provided the change is gradual,
with continued water level and water quality monitoring and analysis. The Model
could be updated as the effects of that strategy become more fully understood.
Stetson recommended phased redistribution of pumping with contingency plans in
place to make adjustments as needed and as ongoing monitoring data indicate.

Stetson also noted that the structure of the Model was sound and able to effectively
simulate hydrologic processes in the Basin, particularly as regards to the different
characteristics and extent of seawater intrusion in each of the main water-bearing
units (Zones C, D and E). The Eastern Area has a slightly different structure which
the Model also suitably represents. Stetson also determined that the Model grid is
reasonable for the Basin given the scale, density of data and resolution required of
Model results.

Stetson made several recommendations for improvements to the Model:
= (Creation of additional model documentation, including definition of the
Model’s limitations and uncertainty in the results and technical basis for

input data;

= Model refinement and additional scenarios, including evaluation of climactic
variability other than sea level rise; and

= Development of a monthly transient flow model.
The Parties will consider making those improvements to the Model as
implementation of actions under this Basin Plan are underway, particularly if grant
funding becomes available from the federal or state governments.
Technical Evaluations for the Basin Plan
The Model has been used extensively to assist with development of this Basin Plan.

Specific improvements to the Model have been made during the process, such as a
stream seepage study performed on Los Osos Creek, which validated the range of
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stream seepage being simulated by the Model. Water quality monitoring for
seawater intrusion was also conducted between November 2009 and January 2010.
The most recent technical evaluation of the Basin was the characterization of
seawater intrusion at the LOCSD Palisades well which identified Lower Aquifer
Zone E as the source of locally elevated chlorides.” This is consistent with Model
performance.

The Model scenarios used to develop the Basin Plan cover a wide range of
objectives. These have included:

= Evaluate current conditions (2013);

= Evaluate current well facilities yield;

= Evaluate several combinations of possible future well facilities yield;
= Evaluate effects of wastewater collection and recycling on yield;

= Evaluate effects of agricultural reuse on yield;

= Evaluate nitrate blending and nitrate removal facilities; and

= Evaluate salt loading from wastewater recycling.

Pertinent results of these scenarios are discussed in or have been incorporated into
the Basin Plan. These efforts have identified scenarios that meet the resource
development goals established in this plan.

5.7 Regulation of the Basin
5.7.1 Regulation of Wastewater Treatment by the RWQCB

Beginning as early as 1971, the RWQCB and other health agencies became
concerned with the safety of the Los Osos community sanitary system. Concern
arose from the high level of variance in depth to groundwater, which in certain
areas is shallow enough to flood leach fields during wet weather. Additionally,
many smaller lots do not contain sufficient land area to accommodate leach fields.
As a result, these areas depend solely on deeper seepage pits which may discharge
directly into groundwater. To compound matters, the Los Osos community draws
its potable water supply from the same groundwater. The RWQCB responded in
June 1971, by adopting an interim basin plan that contained a provision prohibiting
septic system discharges in the area after 1974.

In 1983, the RWQCB determined that nitrates in excess of state standards had
impacted First Water and the Upper Aquifer, with a substantial effect from the use
of septic systems throughout the community. The RWQCB issued Resolution No. 83-
13 and made the following findings:

=  Previous studies indicated that the quality of water derived from the shallow
aquifer underlying the community was deteriorating, particularly as it
related to increasing concentrations of nitrates in excess of state standards;

47 CHG, Technical Memorandum, Palisades Well chloride source testing and mitigation plan (January 16, 2013).
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= The current method of wastewater disposal by individual septic tank
systems located in areas of high groundwater was a major contributing
factor to this degradation of water quality; and

= Continuation of this method of waste disposal could result in health hazards
to the community and the continued degradation of groundwater quality in
violation of the Porter-Cologne Act.

Based on those findings, the RWQCB resolution established discharge prohibitions
for a portion of Los Osos that became known as the “Prohibition Zone.” The action
set a deadline of November 1, 1988, beyond which most new septic system
discharges from new construction or remodels were prohibited. These regulatory
actions created a de facto moratorium, effectively halting new construction or major
expansions of existing development until a community wastewater collection and
treatment was constructed.

Due to the predominately residential and agricultural character of overlying land
uses, the Basin has not been significantly affected by industrial or hazardous
wastes.#8 During the late 1990s and early 2000s, First Water was impacted by
MTBE from a gasoline service station, but that impact was largely contained and
mitigated following an enforcement action by the RWQCB.

The County Resource Management System

The County Board of Supervisors created the Resource Management System (RMS)
in 1990 with the purpose of establishing a process whereby development could be
sustained through planned resource management. The RMS focuses on collecting
data, identifying issues and recommending solutions with respect to a number of
resources, including water and sewage disposal. As part of the RMS, the County
Planning and Building Department produces Annual Resource Summary Reports
(ARSRs) and, under certain circumstances, Resource Capacity Studies (RCSs).
ARSRs contain updated resource data, data evaluation and level of severity (LOS)
recommendations. RCSs include a determination of the capacity of the resource
being studied, an identification of alternate measures for avoiding a predicted
resource deficiency and an estimated timetable for funding and completion of public
works projects to correct the resource deficiency.

The RMS classifies resource deficiencies using three alert levels known as levels of
severity (LOS). The criteria for each LOS in the context of water supply are as
follows:

=  LOS I is reached when water demand projected over nine years equals or
exceeds the estimated dependable supply.

48 ]d. at 2-3.
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= LOS I occurs when water demand projected over seven years (or other lead
time determined by an RCS) equals or exceeds the estimated dependable

supply.

= LOSIII is reached when water demand equals the available resource, i.e., the
amount of consumption has reached the dependable water supply.

If the County Board of Supervisors concludes that a potential resource problem
exists based on information contained within an ARSR, it initiates the preparation of
an RCS that is subject to a public hearing before the County Planning Commission
and Board of Supervisors. If the Board adopts an RCS and certifies an LOS, then it
implements the action requirements set forth in the County Land Use Plan.

The County Department of Planning and Building has prepared more than 20 ARSRs
since the inception of the RMS, all of which discuss water supply in the Los Osos
community. The first ARSR (issued in 1990) recommended completion of an RCS
and adoption of an LOS II for water supply in the Basin based on the results of the
1988 USGS study discussed in Section 5.6.3 of this Basin Plan. Pursuant to the 1990
ARSR, the Board of Supervisors directed the Department of Planning and Building to
prepare an RCS. Completed in 1992, that RCS contained the following findings:

= An LOS II exists for water supply in the Basin;

=  The interim service capacity allocation in the EAP should be revised to
acknowledge that there is no excess system capacity to be allocated;

=  The water system should be modified to eliminate the factors causing
seawater intrusion;

= The area’s water purveyors should jointly undertake a regular monitoring
program to determine the ongoing status of seawater intrusion;

= Measures for increasing the water supply should be evaluated and pursued,
as appropriate;

= A moratorium on new subdivisions should be enacted, to include the area
within the boundaries of the URL; and

= When new information about the Basin’s water supply becomes available, it
should be promptly reviewed to determine whether the moratorium should
be extended to include building permits in addition to subdivisions.

Although the County Planning Commission recommended adoption of the RCS with
some modifications, the Board of Supervisors declined to adopt it on August 18,
1992.

From 1993 to 2005, the ARSRs generally refrained from recommending a particular
LOS for water supply in the Basin pending the completion of a number of studies,
including a Los Osos Water Management Plan (LOWMP) that was instituted by
LOCSD.
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Based on the results of the LOWMP, in 2005, the ARSR recommended the
preparation of an RCS and adoption of an LOS III. The LOWMP concluded that the
demand in 2005 (then estimated to be approximately 3,400 AFY) exceeded the safe
yield (3,250 AFY). Pursuant to the 2005 ARSR, the County Board of Supervisors
directed the Planning and Building Department to prepare an RCS, which was
completed in 2007. In preparing the RCS, the County Department of Planning and
Building relied on reports commissioned by LOCSD and completed by CHG. The RCS
contained the following findings:

= The Basin was in overdraft and an LOS III was recommended for water
resources in Los Osos;

= Seawater intrusion was occurring and had already progressed to the point
where certain community wells needed to be replaced;

= Aggressive conservation measures must be put into place;

= GSWC and LOCSD had responded to seawater intrusion by changing well
locations;

= S&T did not meter water use;

= GSWC and LOCSD customers used a relatively small amount of water per
connection; and

= A supplemental water supply would eventually be required for buildout.

Consistent with the action requirements set forth in the County Land Use Plan, the
RCS also contained a number of recommended implementation measures, many of
which have already been completed. Following adoption and implementation of the
various programs in this Basin Plan, the County will revisit its RCS to ensure that all
information in the RMS is updated and all actions are appropriate.

Nitrate Impacts to the Basin

As discussed in prior sections, the Basin has experienced increasing levels of
nitrates in First Water and the Upper Aquifer due to the discharge of municipal
wastewater to septic tanks across the Plan Area. Previous technical studies have
analyzed the source of nitrate in the Upper Aquifer and determined that the
majority is derived from septic discharge of municipal wastewater. Other origins
include natural sources (soil organic matter, vegetation and inflowing
groundwater), agricultural and residential fertilizers, waste products from horses,
dogs and cats, and soil disturbance from construction and weed abatement
activities. This conclusion was drawn from a general understanding of nitrate
sources and physical behavior, a strong statistical correlation between increasing

84

JANUARY 2015



CHAPTER 5: DESCRIPTION OF THE BASIN

nitrate levels and population growth in Los Osos, and a mass loading analysis of
various potential sources of nitrates.*?

The trend of nitrate levels can be seen clearly in Figure 25, which shows the
historical development of nitrate levels in the Upper Aquifer. As is clear from that
figure, while nitrate levels have increased in many parts of the Basin, those levels
are not uniform across the Basin, but vary substantially based on local subsurface
conditions, density of historical septic discharges, the location of sources of recharge
and production well locations. Nonetheless, the Upper Aquifer has been broadly
degraded as a suitable source of water for the Los Osos community.

This Basin Plan addresses nitrate degradation of the Upper Aquifer in two ways:

= Construction of a community wastewater collection and treatment facility by
the County, as the LOWWP set forth in Chapter 9; and

= Construction and operation of one or more nitrate removal facilities that will
allow impacted Upper Aquifer water to be safely and reliably treated to
potable water standards, as described in Chapter 10.

5.9 Seawater Intrusion into the Basin

The second challenge to the Basin is seawater intrusion. The following description
of seawater intrusion by USGS is helpful in understanding how intrusion occurs and
what is necessary to prevent further intrusion into the Basin:

In coastal aquifers containing both freshwater and seawater, the two
tend not to mix. Seawater is denser, and it tends to underlie the
freshwater and extend inland as a “toe” or “wedge” near the bottom of
the basin. Freshwater is less dense and tends to float on top of the
seawater, flowing seaward and then rising as seepage through the
ocean floor. Although some mixing does occur, the interface between
the two types of water is commonly distinct, so that it constitutes a
boundary to the flow of fresh ground water. In a complexly layered
aquifer system like the Los Osos Valley ground-water basin, the
interface can be at different locations in different layers, depending on
their relative hydraulic connection to pumping wells and the ocean or
bay.

49 Metcalf & Eddy, Inc., Los Osos Wastewater Study Task F - Report on Sanitary Survey and Nitrate Source Study

(1995).
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Figure 25. Nitrate Levels in the Upper Aquifer
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Because seawater is 2.5 percent denser than freshwater, the
potentiometric head on the freshwater side of the interface must be 2.5
percent greater than the depth of the interface below sea level, if the
interface is to remain stationary. For example, in order to balance the
interface in an unconfined aquifer at a depth of 400 feet below sea
level, a freshwater head of 10 feet above sea level would be needed. In
this steady-state situation, the seawater remains stationary while
freshwater flows seaward above the interface at a constant rate.
Seawater intrudes when the freshwater head is insufficient to
counterbalance the greater density of seawater, even when the
freshwater head is above sea level 50

These differences in density between freshwater and seawater are built into the
SEAWAT module of the Model. The seawater wedge is simulated in the Model for
each aquifer zone, but not for sub-horizons of varying permeability within the
zones.

The Ghyben-Herzberg relation, which states that for every foot of freshwater above
sea level there are 40 feet of freshwater below sea level, is useful for estimating the
approximate groundwater elevations needed inland of the coast to prevent
seawater intrusion. Along the axis of the Basin syncline between the sand spit and
Sea Pines Golf course, Upper Aquifer Zone C is 180 feet deep, and would need a
freshwater head of five feet to prevent seawater intrusion. Zone D is 230-350 feet
below sea level, so a freshwater head of nine feet would be needed. Zone E is 430-
670 feet below sea level so a freshwater head of 17 feet is needed. Along the Bay at
Pasadena Drive in Baywood Park one would need 2.5 feet of head for Zone C, 5.5
feet in Zone D, and 9.5 feet in Zone E. Given that Lower Aquifer groundwater
elevations inland of the coast have been below sea level or within a few feet of sea
level for many years, seawater intrusion was inevitable.  Upper Aquifer
groundwater elevations have remained above the elevation needed to preclude
intrusion.

Between 1985 and 2005, the average annual rate of intrusion in Lower Aquifer
Zone D was estimated at 60 feet per year for the 250 mg/l isochlor line. Zone E
intrusion was estimated at 54 feet per year. Data from the 2005 study also showed
the rate of intrusion for precursor trends (early-detection at lower chloride
concentrations based on ion ratios) at approximately 200 feet per year between
GSWC wells Pecho and Rosina, and approximately 600 feet per year between
GSWC'’s Rosina well and LOCSD’s Palisades well.

Since the 2005 study, two water quality monitoring surveys for seawater intrusion
have been conducted, the first between November 2009 and January 2010, and
recently in July and August 2014. These surveys were used to update estimates
concerning the rate and extent of sea water intrusion and indicate the rate of
intrusion is accelerating. Diagrams of the seawater intrusion in 2014 are shown in

50 USGS, Hydrogeology and Water Resources of the Los Osos Valley Ground-Water Basin, San Luis Obispo County
California, Water-Resources Investigations Report 88-4081, at 17 (1988).
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Figure 26 and Figure 27. Rates of sea water intrusion are affected primarily by
water levels (pressure gradients) and aquifer permeability. The rate of intrusion is
typically not uniform over time, but varies seasonally according to pumping cycles,
and is accelerated during drought periods. Intrusion may also not be uniform
within the aquifer zones, but may follow preferential pathways along discrete sand
and gravel layers being tapped by pumping wells.

In 2013, work at the LOCSD Palisades Well confirmed that intrusion at the well was
occurring in Zone E, while Zone D water quality at the well was close to historical
(pre-intrusion) quality. Using the recent information on the flow and salt loading
contributions of each Lower aquifer zone, a back-calculation of historical water
quality data shows that the intrusion front in Zone E had already reached Palisades
by 2005.

The estimated rate of seawater intrusion in Zone D has increased from an average of
60 feet per year between 1985 and 2005, to approximately 200-250 feet per year
since 2005. Zone E intrusion has increased from an estimated 54 feet per year
between 1977 and 2005, to approximately 100-125 feet per year since 2005. A
separate, accelerated intrusion rate in Zone E along a preferential pathway toward
Palisades well 18L2 is estimated to have averaged 170 feet per year between 1977
and 2004. The 250 mg/l isochlor is interpreted to have advanced west of Broderson
Avenue in Zone D (Figure 26), and is approaching 10th Street in Zone E (Figure 27).
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Figure 26. Historical Progression of Seawater Intrusion in the Lower Aquifer
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Figure 27. Seawater Intrusion Wedge (2014)
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5.10 Groundwater Storage

The Basin reaches depths of several hundred feet below sea level in the Western
Area and holds a considerable volume of groundwater in storage. Estimates for
groundwater in storage have been developed based on the structural interpretation
of the Basin, nominal values of aquifer porosity, position of the seawater intrusion
front, and water level contour maps presented in the 2005 seawater intrusion study.

Reported groundwater storage values may represent different types of storage.
Once the volume of saturated Basin sediments has been calculated, a porosity factor
is applied to isolate the volume of pore space, which contains the actual
groundwater. Sometimes the porosity factor used may be the specific yield,5! which
is the amount of stored water that would be available to flow into wells, leaving
some pore water behind due to capillary forces. Other investigators may use an
effective porosity factor, which estimates that portion of the water in pores that
moves as groundwater flow.52 For the Basin, the nominal values for the various
porosity factors are estimated at 0.3 total porosity, 0.2 effective porosity, and 0.1
specific yield.

The following volumes of groundwater in storage have been estimated for
freshwater inland of the seawater intrusion front using the DWR methodology with
an average specific yield factor of 0.1:

= First Water and Upper Aquifer: 65,000 acre-feet (AF);
= Lower Aquifer: 140,000 AF; and
= Basin storage above sea level: 20,000 AF

In many shallow coastal basins, as well as inland basins that are not subject to
seawater intrusion, adequate storage capacity can be an important buffer during
drought. The depth of the Basin provides adequate storage as shown above
(compared to annual Basin demands), but also requires higher water levels to
prevent seawater intrusion. Only a portion of groundwater in storage above sea
level can be used without causing seawater intrusion, and almost all of that
groundwater is currently within the Upper Aquifer. Useable storage in the Lower
Aquifer has been mined over time and is slowly being replaced with seawater.

5.11 Groundwater Wells in the Basin

There are approximately 240 water supply wells in the Basin, and at least another
30 monitoring wells. The Basin Management Committee will maintain a database of
wells in the Basin, along with their characteristics such as date of construction,
depth, screened intervals, equipment, owner, purpose, location and historical
production. This database will be maintained as confidential proprietary data, with
only aggregate data published to the public.

51 See, e.g., DWR, Geohydrology and Management of the Los Osos Basin (1989).
52 See, e.g., Yates and Williams, Simulated Effects of a Proposed Sewer Project on Nitrate Concentrations in the
Los Osos Valley Groundwater Basin (2003).
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California has adopted a uniform system for numbering wells based on their
geographic location. The components of the well number refer to the township,
range, section and 40-acre subdivision of a section. The township and range are
separated by a slash, the range and section by a hyphen, with no separation between
the section and section subdivision designation. Finally, each well in the subdivision
is individually numbered. For example, Well 30S/11E-7N1 is in Township 30 South,
Range 11 East, Section 7, subdivision N, and was the first well to receive a state
number in that 40-acre area. The township and range lines in Los Osos are from the
Mount Diablo base and meridian system.

For purposes of this Basin Plan, the location of a well is less important than the
aquifer layer from which the well produces groundwater. Therefore, this Basin Plan
uses a different well numbering system consisting of the primary aquifer layer and a
sequential number. For example, Well 30S/11E-7N1 under the state’s numbering
system is named Well UAS in this Basin Plan, which stands for Upper Aquifer Well
No. 5. The prefix FW for First Water, UA for Upper Aquifer, and LA for Lower
Aquifer are preceded by a unique well number. This numbering system provides a
simple means of organizing the wells for data reporting and interpretation, such as
water quality and water elevation contour maps. The Basin Management
Committee will include both state and Basin Plan well numbers in its database of
Basin wells.
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DEVELOPING A STRATEGY FOR THE BASIN

6.1 Introduction

Based on the information presented in Chapters 1 through 5, it is clear that the
Basin faces two significant threats requiring immediate action: nitrate impacts to
the Upper Aquifer and seawater intrusion into the Lower Aquifer.

Water quality in the Upper Aquifer has been degraded through use of septic systems
for disposal of municipal wastewater in the Los Osos community for more than 60
years. Those impacts, which primarily take the form of nitrates, have made the
Upper Aquifer unsuitable as a source of drinking water without nitrate treatment.
While future degradation of the Upper Aquifer should be prevented by construction
and operation of a community wastewater collection and treatment system, as
planned by the LOWWP described in Chapter 9, natural attenuation of existing
nitrate levels will require decades. During the attenuation period, this Basin Plan
provides for the potential construction and operation of one or more nitrate
removal facilities to allow use of Upper Aquifer water for municipal purposes.
Those facilities are part of the Basin Infrastructure Program set forth in Chapter 10.

Withdrawal of groundwater from the Lower Aquifer has caused a general decline in
water levels, leading to seawater intrusion from that portion of the Basin which
underlies the Pacific Ocean. Seawater intrusion has caused some municipal wells in
Los Osos to become unsuitable as sources of drinking water due to high levels of
salts, and threatens to affect many other wells in the community. Currently, and for
the foreseeable future, seawater intrusion is the most serious challenge facing the
Basin.

This Chapter defines the nitrate and seawater intrusion threats facing the Basin, sets
goals for resolution of those problems, suggests the general approach for action by
the Parties and others, and creates metrics to measure success in reaching Basin
goals. This chapter thus serves as a bridge between Part I of the Basin Plan, which
describes the past and present conditions of the Basin, and Part II, which identifies
future actions for management of the Basin.
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6.2

Degradation of the Upper Aquifer

6.2.1 The Nature and Development of Degradation

The most significant threat facing the Upper Aquifer is a degradation of
groundwater quality caused by approximately 60 years of septic disposal of
municipal wastewater in the Los Osos community. The most significant impact to
the Basin is from nitrate. The level of nitrate in Upper Aquifer groundwater has
increased steadily in past decades along with the rise in population and
accompanying volumes of municipal wastewater discharged to the Basin.

The general trend of increasing nitrate levels may be seen in the historical water
quality measurements in two wells located in different parts of the Basin—Well
FW10 in Baywood Park and Well UA4 near Sea Pines Golf Course—as depicted in
Figure 28. The increase in nitrate levels in those two wells followed population
growth, starting in the 1970s with significant residential development in Los Osos,
and continuing since that time as a result of continued nitrate loading. Population
growth slowed toward the end of the 1980s, but nitrate concentrations continued
rising through the early 2000s in response to nitrate loading.

Figure 28. Historical Nitrate Levels for Wells FW10 and UA4 (1960-2005)
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6.2.2

As explained in Sections 5.7.1 and 5.8, the primary source of excess nitrate in Upper
Aquifer groundwater supplies is municipal wastewater discharged into high-density
septic systems. Other sources include natural materials (soil organic matter,
vegetation and inflowing groundwater), agricultural and residential fertilizers,
waste products from horses, dogs and cats, soil disturbance from construction and
weed abatement activities.

For sources of drinking water, nitrates are regulated by the U.S. Environmental
Protection Agency (USEPA) and the California Department of Public Health (CDPH)
under the federal and state Safe Drinking Water Acts. Nitrates in drinking water
have been linked to methemoglobinemia, a blood disorder that primarily affects
infants up to six months old, causing shortness of breath and blue baby syndrome,
including death. The current federal and state MCL for nitrate in drinking water is
10 mg/l53  Nitrates may be removed from water through several proven
technologies, including ion exchange, RO, and electrodialysis.

Nitrate Metric

In order to measure the status of nitrate impacts to the Upper Aquifer, this Basin
Plan establishes a Nitrate Metric that can be used to track nitrate levels across a
period of years. Nitrate is considered to be the best constituent to measure as a
proxy for overall degradation of groundwater quality in the Upper Aquifer. The
Nitrate Metric is based on monitoring data that will be collected on an annual basis
under the Groundwater Monitoring Program set forth in Chapter 7, and thus is
objective and quantitative in nature. The Nitrate Metric will be published in
periodic reports generated by the Basin Management Committee and will be
available to the Parties, governmental agencies and the residents, businesses and
institutions of Los Osos.

The Nitrate Metric is based on the average measurement of nitrate concentrations in
five key wells in the Upper Aquifer. In order to clearly measure positive and
negative movements in the Nitrate Metric, five wells were selected from those that
have been historically impacted by nitrate, as shown in Figure 29. In selecting the
key wells, areas of the Upper Aquifer that have been less impacted by nitrate were
avoided, so that the Nitrate Metric has the highest possible degree of sensitivity to
changes in nitrate levels. Accordingly, the Nitrate Metric is valuable for tracking the
presence of nitrate in the Upper Aquifer over time, but does not represent an
average of nitrate levels across the Basin.

53 All nitrate concentrations in this Basin Plan are expressed in nitrate as nitrogen, unless otherwise noted.
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Figure 29. Key Wells for the Nitrate Metric
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The five key wells for the Nitrate Metric monitor First Water, where nitrate loading
to the Basin takes place. These five key wells are located along the western edge of
the perched aquifer (FW10, FW17) and across the Western Area (FW2, FW6 and
FW15). Data exists for the key wells for the period from 2002 through 2006 and for
2013. Depths to water range from less than four feet at FW10 to over 150 feet at
FW6. The Nitrate Metric wells characterize First Water quality in areas of high-
density septic systems where the greatest nitrate impacts have occurred, but also
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6.2.3

where significant declines in nitrate levels are expected. If a key well were to
become unsuitable for nitrate testing in the future, a new well would be selected or
constructed for that purpose, and the Nitrate Metric would be recalibrated.

The Nitrate Metric will be calculated each year based on the measurement of nitrate
in the key wells. In order to track changes in the Nitrate Metric over time, a five-
year running average will be used, because such an approach largely avoids year-to-
year variations that do not represent long-term trends. Figure 30 shows data
collected for the key wells from 2002 through 2006 as part of an LOCSD monitoring
program associated with its wastewater collection and treatment project; the
average during those five years was 17.9 mg/l. Collection of new data for the key
wells began in 2012 with commencement of groundwater monitoring associated
with the LOWWP. While data is missing from 2007 through 2011, the measurement
for 2012 (18.9 mg/L) was generally consistent with the previously established five-
year running average. A new five-year average will be available in 2016, but any
trends may be apparent before then.

Figure 30. Historical Tracking of the Nitrate Metric (2002-2012)
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Independent of this Basin Plan, construction and operation of the LOWWP will
largely stop nitrate loading into the Upper Aquifer by septic disposal of municipal
wastewater within the Wastewater Service Area, which will include approximately
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90 percent of the population of Los Osos. Building on the successful termination of
new nitrate loading of the Basin, the goal of this Basin Plan is for nitrate levels in the
Upper Aquifer to decrease across the Basin, so that groundwater from all Upper
Aquifer wells is below the MCL for drinking water of 10 mg/l. That level for nitrate
in Upper Aquifer groundwater is used because the Basin is the exclusive source of
drinking water for the Los Osos community, and the community will need to
increase and maintain its reliance on the Upper Aquifer in order to halt seawater
intrusion into the Lower Aquifer.

While the Nitrate Metric was measured between 2002 and 2006 at approximately
18 mg/], as noted above, that measurement does not represent a consistent level of
nitrate present across the entire Upper Aquifer. The Nitrate Metric serves as an
appropriate method for evaluating the goal of this Basin Plan, because the key wells
were chosen to represent areas with the highest levels of nitrate impacts. If the
Nitrate Metric decreases below 10 mg/], it may be reasonably inferred that nitrate
levels are generally lower across the Upper Aquifer, or will be in the reasonably
foreseeable future. Thus, the Nitrate Metric Target is set at 10 mg/I.

In order to achieve the Nitrate Metric Target of 10 mg/l, the Parties intend to take
several actions. First, the County will design, construct and operate a community
wastewater collection and treatment system to prevent further nitrate impacts to
the Upper Aquifer. The County’s LOWWP is described in Chapter 9. Although the
focus of Chapter 9 is on reinvestment of treated wastewater in the Basin, it should
not be overlooked that the LOWWP itself is expected to play a vital role in ending
nitrate impacts to the Upper Aquifer. Implementation of the LOWWP will allow the
discontinuance of use of high-density septic disposal systems for approximately 90
percent of the population overlying the Basin.

Once the entry of nitrate into the Basin through septic system discharges has ended,
the natural flow of groundwater in the Upper Aquifer towards the northwest into
Morro Bay, or northeast into Los Osos Creek, is expected to reduce nitrate levels
over time, as precipitation recharges and flushes nitrate out of the Basin. Once the
sources of excess nitrate are stopped with the collection of municipal wastewater
from the Wastewater Service Area by the LOWWP, First Water is expected to be
naturally flushed based on recharge of precipitation and return flow from treated
municipal wastewater at the Broderson site, with total nitrogen concentration that
is expected to average 7 mg/l or less. Groundwater in the Upper Aquifer will be
flushed more slowly, but nitrate level trends in the Upper Aquifer directly follow
those in First Water, so that the Nitrate Metric will act as an early indicator of water
quality trends in the Upper Aquifer.

Second, the Purveyors may design, construct and operate one or more nitrate
removal facilities to allow use of the Upper Aquifer as a source of safe drinking
water for Los Osos. Use of such facilities would allow the Purveyors to withdraw a
greater quantity of groundwater from the Upper Aquifer in lieu of pumping from the
Lower Aquifer, thus avoiding seawater intrusion. Over time, use of such facilities
will also withdraw nitrate-impacted water from the Upper Aquifer and remove the
nitrate before use. The nitrate will be exported from the Basin for disposal,
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reducing the overall quantity of nitrate in the Basin. Nitrate removal facilities are
components of the Basin Infrastructure Program set forth in Chapter 10.

Lastly, through the Basin Management Committee, the Parties will implement the
Wellhead Protection Program set forth in Chapter 13. That program will ensure
proper construction of new wells and abandonment of existing wells to prevent
further impacts to either the Upper Aquifer or Lower Aquifer.

It is likely to take approximately 30 years for the Upper Aquifer to equilibrate to a
change in nitrate loading, although the Nitrate Metric Target can potentially be
achieved within a shorter time frame.5>* In the intervening years, nitrate removal or
blending with other sources with lower nitrate levels will be required for extensive
use of the Upper Aquifer as a source of drinking water. Figure 31 depicts a Nitrate
Metric Target Trendline that will be used to measure progress toward the ultimate
Nitrate Metric Target of 10 mg/l. The Parties will periodically evaluate the progress
of the Nitrate Metric in relation to the trendline in Figure 31 in order to determine
whether actions taken in the Basin are having the desired impacts on nitrate levels.

Figure 31. Nitrate Metric Target Trendline
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54 See Yates & Williams, Simulated Effects of a Proposed Sewer Project on Nitrate Concentrations in the Los Osos
Valley Groundwater Basin (2003).
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6.3

The Target Trendline starts at the current approximate level of 20 mg/1 and then
slopes downward beginning in 2020 on a straight line until it reaches the Nitrate
Metric Target of 10 mg/lin 2050. It should be noted that while the Target Trendline
is straight, the actual trend of nitrate levels in the Upper Aquifer will not be
consistent across all areas or years. Nitrate levels will change across years based on
precipitation and groundwater withdrawals from the Upper Aquifer and will vary
across the Basin based on local subsurface conditions, density of historical septic
discharges, the location of sources of recharge and well locations. Groundwater in
the vicinity of Upper Aquifer production wells may be cleaned at a different rate
than in the vicinity of monitoring wells used for the Nitrate Metric. Thus, while the
Nitrate Metric will serve as the reference for measuring progress in reducing nitrate
impacts to the Basin, the Parties will also keep the broader context of nitrate
attenuation in mind for purposes of Basin analysis and management.

Seawater Intrusion into the Lower Aquifer

6.3.1 The Nature and Development of Seawater Intrusion

As discussed in Section 5.9, the Basin is continually susceptible to seawater
intrusion due to its coastal location and the fact that it extends offshore for several
miles, with the offshore portion of the Basin naturally filled with seawater or
brackish water. In order to maintain the freshwater-seawater interface at a defined
location in the Basin, average static groundwater levels in the freshwater portion of
the aquifer must be held higher than sea level. If freshwater levels fall below a
certain level (defined in more detail below), then seawater will progress inland in
order to equilibrate the pressures between seawater and freshwater portions of the
aquifer.

Historical groundwater production from the Basin, and particularly the Lower
Aquifer, has caused groundwater levels in the Lower Aquifer to decline to an extent
that seawater has intruded into areas that were formerly occupied by freshwater.
Based on historical data, it appears that the initial decline in groundwater levels
occurred during the 1970s along with increasing population and accompanying
production of groundwater from the Basin to meet municipal and agricultural water
demands. The general trend of decreasing groundwater levels may be seen in the
historical water level measurements in three wells located in different parts of the
Basin—Well LA11 in Baywood Park near Morro Bay, Well LA14 near the community
park, and Well LA16 near the corner of Los Osos Valley Road and Broderson
Avenue—as depicted in Figure 32.

Groundwater levels in the Lower Aquifer fell steadily from the 1970s through the
late 1980s, when they rose slightly and assumed a relatively constant value. Since
the late 1980s, seawater intrusion has not stopped, but rather groundwater levels
have been maintained through recharge of the Basin with seawater. Thus, Figure 32
does not show continually falling groundwater levels only because freshwater has
been replaced with seawater. Stabilization of groundwater levels in that manner
does not represent a sustainable condition.
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Figure 32. Water Levels in the Lower Aquifer
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Figure 26 depicts the lateral progression of seawater into the Lower Aquifer over
the past several decades. The sustainable yield of the Basin under current
conditions has been calculated by the Model to be approximately 2,450 AFY.
Historical groundwater production from all wells in the Basin has consistently
exceeded that figure since the late 1970s, resulting in the drawdown of freshwater
pressures and seawater intrusion into the Basin. That sequence of events has been
particularly focused in the Lower Aquifer, where the Purveyors have concentrated
their groundwater production in order to avoid increasing nitrate levels in the
Upper Aquifer.

In order to control seawater intrusion in the Basin, the Purveyors and other
groundwater users need to reduce their production from the Lower Aquifer in the
Western Area. That action will allow freshwater levels to rise, thereby preventing
further seawater intrusion and pushing the freshwater-seawater interface seaward
and away from the Los Osos community. The key measurements of Basin conditions
for this purpose are groundwater elevation in the freshwater portion of the Lower
Aquifer and chloride levels. This data can be used to assess the current location of
the freshwater-seawater interface and its expected future location.
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6.3.2 Seawater Intrusion Metrics

This Basin Plan establishes two methods for measuring progress in the management
of seawater intrusion, one based on comparing groundwater extractions with the
sustainable yield of the Basin as calculated by the Model, and one based on
monitoring data from the Groundwater Monitoring Program set forth in Chapter 7.

(A) Basin Yield Metric

The first method of measuring progress in the fight against seawater intrusion is
based on comparing the actual amount of groundwater extractions in a given year
with the maximum sustainable yield of the Basin under then-current conditions.
This ratio, called the Basin Yield Metric, may be expressed as a fraction:

Annual Groundwater Productiony

*
Sustainable Yieldx 100

where Annual Groundwater Productionx equals the total quantity of groundwater
extracted from the Basin in Year X, and Sustainable Yieldx equals the maximum
amount of groundwater that may be extracted from the Basin in Year X without
causing seawater to advance further inland and with no active well producing water
with chloride concentrations above 250 mg/I.

As noted in Section 5.9, the sustainable yield of the Basin effectively changes based
on infrastructure in place at the time due to the freshwater-seawater interface in the
western portion of the Basin. The sustainable yield of the Basin as of December 31,
2012 (Sustainable Yieldzo12) has been determined to be approximately 2,450 AFY.
The Sustainable Yieldx is determined for a given set of infrastructure in place by
using the Model to determine the maximum amount of groundwater extractions that
may occur with a stable seawater intrusion front, and no active well producing
water with chloride concentrations above 250 mg/I.

The Basin Yield Metric creates a useful comparison between actual groundwater
production in a given year and the maximum amount of groundwater that could
have been produced for long-term sustainability of the Basin. For example, if the
Sustainable Yieldx were 3,000 AF and the Annual Groundwater Productionx were
2,250 AF, then the Basin Yield Metric would equal 2,250/3,000 or 75. In that
scenario, the Los Osos community would be utilizing 75 percent of the available
resource, which would leave a 25 percent buffer against seawater intrusion. On the
other hand, if the Sustainable Yieldx were 3,000 AF and the Annual Groundwater
Productionx were 3,750 AF, then the Basin Yield Metric would equal 3,750/3,000 or
125. In that scenario, the Los Osos community would be overutilizing the available
resource by 25 percent. A Basin Yield Metric of 100 would represent a Basin in
which groundwater production is perfectly maximized, without any facility
producing water with greater than 250 mg/l1 of chlorides. The optimal level for the
Basin Yield Metric is discussed below.

In order to calculate the Basin Yield Metric for any given year, it is necessary to
know the quantity of groundwater extracted from the Basin in that year. Accurate
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information about groundwater extractions will also be necessary to refine the
Model for calculation of the Sustainable Yieldx . This Basin Plan relies on estimates
of historical and current groundwater extractions by private domestic, community
facility and agricultural water users. In the future, it will be critical to base
management of the Basin on accurate extraction data rather than estimates. The
measurement and collection of data are covered in the Groundwater Monitoring
Program in Chapter 7.

Figure 33. Historical Tracking of the Basin Yield Metric (1970-2013)
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Figure 33 depicts the Basin Yield Metric from 1970 to 2013, based on the best
estimates available for groundwater production and the facilities used to produce
groundwater from the Basin.5> The Basin Yield Metric hovered between 75 and 90
from 1970 through 1978, except for 1973, when it fell to 69. The Basin Yield Metric
exceeded 100 for the first time in 1979, and rose as high as 152 in 1988, when it
began falling. In 2013, the Basin Yield Metric was the lowest it had been since 1979,
due primarily to water conservation efforts of the Purveyors and their customers in
Los Osos. Despite the significant decrease from 152 to 103 during the period from

55 [t should be noted that Figure 33 assumes a denominator for the Basin Yield Metric equal to Sustainable
Yieldzo13 for all years from 1970 to 2013. While there may be some variations in historical values for
Sustainable Yieldx that would change the shape of the curve in Figure 33, there is insufficient information
about historical infrastructure to justify further investigation and analysis. It is anticipated that any
unanalyzed changes would tend to produce a Basin Yield Metric higher than that shown in Figure 33.
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1988 to 2013, the Basin Yield Metric remains in excess of 100, which represents
maximum sustainable production from the Basin.

(B) Basin Development Metric

In addition to the Basin Yield Metric, the Model can be used to generate a
comparison between the current sustainable yield of the Basin and its potential.
Chapters 9 through 11 of this Basin Plan discuss a number of potential projects that
have been identified to increase the sustainable yield of the Basin, and if all those
projects were implemented, then the resulting sustainable yield would represent
the maximum potential yield of the Basin. This ratio, called the Basin Development
Metric, may be expressed as a fraction:

Sustainable Yieldx
Sustainable Yieldp

*100

where Sustainable Yieldx equals the maximum amount of groundwater that may be
extracted from the Basin in Year X without causing seawater to advance further
inland and with no active well producing water with chloride concentrations above
250 mg/l], and Sustainable Yieldr equals the maximum amount of groundwater that
could be extracted from the Basin with the same impacts if all potential projects
identified in this Basin Plan were implemented. Thus, Sustainable Yieldr represents
the maximum potential sustainable yield of the Basin and the Basin Development
Metric represents the percentage of that potential yield that has been developed in
Year X.

The Basin Development Metric is useful as a representation of the percentage of the
Basin’s maximum potential sustainable yield that has been developed. While the
Basin Yield Metric represents the percent of current sustainable yield (Sustainable
Yieldx) that is used in any given year, the Basin Development Metric demonstrates
the degree to which the Parties and others have developed the full potential of the
Basin. As the Basin Development Metric increases toward 100 percent, that
condition will signal that the focus of future water management efforts in the Basin
will need to turn to either improving water use efficiency, developing supplemental
water supplies or limiting future residential growth. On the other hand, to the
extent the Basin Development Metric is less than 100 percent, additional demands
could be met within the Basin—or a greater seawater intrusion buffer created—
through the development of additional water infrastructure up to Sustainable Yieldp.

While Sustainable Yieldr does not conceptually change over time, it is possible that
there are projects that would increase the maximum sustainable yield of the Basin
but are not identified in this Basin Plan. In the event that such projects are
identified in the future, the Parties may recalculate Sustainable Yieldp. The
Sustainable Yieldr might also be recalculated in the future based on improvements
to the Model. As of the initial publication of this Basin Plan, Sustainable Yieldp
equals 3,500 AFY. The current Basin Development Metric is depicted in Figure 34.
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Figure 34. The Basin Development Metric (2013)
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(o) Water Level and Chloride Metrics

While the Basin Yield Metric and Basin Development Metric are useful for planning
to balance water supplies and demands in the Basin, it is also important to measure
the actual physical impact that actions set forth in this Basin Plan will have on
seawater intrusion. In other words, it is prudent to affirm that operations with a
theoretically acceptable Basin Yield Metric actually produce the desired results.
Thus, the second method of measuring progress against seawater intrusion is based
directly on data generated by the Groundwater Monitoring Program set forth in
Chapter 7. This method is similar to the Nitrate Metric in that it is calculated by
averaging data from multiple wells, but is different in that it is divided into two
parts, known as the Water Level Metric and Chloride Metric.

The particular wells that comprise the Water Level Metric and Chloride Metric are
shown in Figure 36. Note that Well LA11 is utilized for both the Water Level Metric
and the Chloride Metric.

The Water Level Metric is defined as the average elevation of the piezometric
surface measured in feet above msl in five Lower Aquifer wells. Two of the wells are
piezometers located on the Morro Bay sand spit (LA2 and LA3), where monitoring
will help evaluate whether Basin management programs are producing desired
regional effects, rather than just localized water level rebound. Water in these wells
ranges from 25 to 45 percent seawater, and density corrections are made to provide
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levels of EFH in the metric. Water samples for chloride will be collected every five
years from wells LA2 and LA3 to make the necessary density corrections.

Inland, two Water Level Metric wells are positioned on the west side of the current
pumping depression (LA14 and LA16) and one well on the bay front (LA11).
Development of a pumping depression is a normal response to Basin groundwater
development, but currently extends too far to the west and draws seawater into the
Basin. As Basin production is redistributed through the Basin Infrastructure
Program set forth in Chapter 10, the inland Water Level Metric wells will monitor
Lower Aquifer pressures in critical areas at the leading edge of seawater intrusion.

All groundwater elevations used for the water level metric are adjusted to the
National Geodetic Vertical Datum of 1929 (NGVD 29). Mean sea level in the Morro
Bay area is approximately zero feet elevation using NGVD 29, whereas local
elevations using the North American Vertical Datum of 1988 (NAVD 88) are 2.8 feet
higher than NGVD 29. The Model was calibrated to NGVD 29 elevations.

Historical values for the Water Level Metric are shown in Figure 35. The Water
Level Metric was approximately 6.5 feet msl during the mid-1970s, before seawater
intrusion became a significant concern. After groundwater production in the Basin
increased during the 1970s and early 1980s, the Water Level Metric declined, so
that by 2012 it was at -1.0 feet msl.

Figure 35. Historical Tracking of the Water Level and Chloride Metrics
(1975-2010)
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Key Wells for the Water Level Metric and Chloride Metric
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Figure 36.
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The Chloride Metric is defined as the weighted average concentration of chlorides in
the four Lower Aquifer wells shown in Figure 36. Key wells for the Chloride Metric
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6.3.3

include one production well in the Western Area (LA10) that is within the historical
path of seawater intrusion, which parallels the synclinal axis of the Basin.
Reductions in pumping from the Lower Aquifer should result in measurable
declines in chloride concentrations at this well. There are also three key wells on
the perimeter of the seawater intrusion front (LA8, LA11 and LA12). These
perimeter wells are likely to be less sensitive to management actions that involve
wells along the historical intrusion pathway, but will be key monitoring locations as
the Basin pumping pattern shifts. Wells LA11 and LA12 monitor Lower Aquifer
chloride concentrations on the broad north limb of the Basin syncline, while LA8
monitors chloride concentrations on the steeper south limb. When calculating the
Chloride Metric, the concentration at Well LA10 is given twice the weight of the
other three wells, in order to increase the sensitivity of the metric to management
actions.

As depicted on Figure 35, chloride concentrations for these four key wells averaged
approximately 50 mg/1 between 1980 and 1995 (a background value), increasing to
100 mg/1in 2005 and 130 mg/1 in 2010 due to seawater intrusion. That figure also
shows a comparison between the historical Water Level Metric and Chloride Metric.
The chart demonstrates that there was an approximately 15-year lag between when
the Water Level Metric fell below 8 feet msl and when the Chloride Metric began to
rise above prior historical levels.

Seawater Intrusion Targets

The primary goal of this Basin Plan is to halt or, to the extent possible, reverse
seawater intrusion into the Basin, as established in Section 2.4, Immediate Goal
No. 1. Related Immediate Goal No. 2 is to provide sustainable water supplies for
existing residential, commercial, community and agricultural development within
Los Osos.

In order to achieve those goals, this Basin Plan proposes to balance water demands
within the Plan Area, including an appropriate buffer, so that the Parties and other
persons who extract groundwater from the Basin do not overuse the valuable water
resources of the Basin. This Basin Plan adopts a buffer of 20 percent, so that the
Basin Yield Metric should not exceed 80 percent on a long-term basis. The results of
such a buffer are discussed below. Such balance can be achieved by either reducing
the amount of Annual Groundwater Productionx or by increasing the Sustainable
Yieldx.

This Basin Plan adopts a Water Level Metric Target of 8 feet msl and a Chloride
Metric Target of 100 mg/l. Both targets were developed based on historical metric
values and Model results. As with the Nitrate Metric, it is not expected that the
Water Level Metric or Chloride Metric can reach their respective targets within a
short time frame. The Water Level Metric is expected to reach the Target level
within approximately 10 years of achieving the targeted Basin Yield Metric, while
the Chloride Metric is likely to follow the Water Level Metric response by
approximately 20 years. The Chloride Metric may rise above current levels before
falling.
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Target trendlines for achieving the Water Level Metric Target of 8 feet msl and
Chloride Metric Target of 100 mg/l are shown in Figure 37. As with the Nitrate
Metric, the Water Level Metric and Chloride Metric are not expected to follow
straight lines, but the trendlines are useful to depict the general nature of the trend.
The Parties will evaluate the Water Level Metric and Chloride Metric periodically
during the implementation period to determine whether adequate progress is being
made to achieve the Basin Plan goals.

A water level metric of 8 feet msl (NGVD 29) is consistent with the pressures needed
to mitigate seawater intrusion under the Ghyben-Herzberg relation (introduced in
Basin Plan Section 5.9). The Model predicts inland pressures at the metric wells
between 8.5 feet and 13 feet elevation for Basin Yield Metric 80 scenarios, as
required by the Ghyben-Herzberg relation. The predicted metric levels at the two
sandspit wells, however, are 3 to 5 feet elevation, because intrusion will persist at
those locations, which bring the overall metric average down to 8 feet.

This Basin Plan includes several strategies to reach the metric targets and stop
seawater intrusion. In order to allow calculation of the metrics with a higher degree
of accuracy, the Parties and Basin Management Committee will implement the
Groundwater Monitoring Program set forth in Chapter 7.

In order to reduce Annual Groundwater Productionx required in any given year and
thus reduce the Basin Yield Metric, this Basin Plan includes an Urban Water Use
Efficiency Program in Chapter 8. That program includes a number of efficiency
improvements that are expected to reduce urban water demands in Los Osos
significantly, in addition to the 30 percent reduction in groundwater production by
the Purveyors since 1988. Many elements of the Urban Water Use Efficiency
Program will be led by the County and Purveyors, but this Basin Plan also
encourages residents, businesses and institutions within Los Osos to undertake
additional actions.

In order to increase the Sustainable Yieldx of the Basin, this Basin Plan includes a
Water Reinvestment Program in Chapter 9 and a Basin Infrastructure Program in
Chapter 10. The Water Reinvestment Program promotes the reuse of all treated
wastewater from the LOWWP for the benefit of the Basin, specifically for discharge
at the Broderson and Bayridge Estates leach fields, urban reuse at various locations
that may include school athletic and playing fields, the Los Osos Valley Cemetery
and Sea Pines Golf Course, and agricultural reuse in the Eastern Area. The Basin
Infrastructure Program is designed to reduce Purveyor groundwater production
from the Lower Aquifer in the Western Area and replace it with additional pumping
from the Upper Aquifer and Central and Eastern Areas.
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6.4

Figure 37. Water Level and Chloride Metric Target Trendlines
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Based on the actions recommended in this Basin Plan, the Model predicts that the
freshwater-seawater interface will be pushed seaward from its current location to
that shown in Figure 38. As seen on that map, a Basin Yield Metric of 100 would
maintain seawater intrusion (250 mg/l) at an equilibrium line underneath the
landed portion of the Basin. This Basin Plan does not recommend allowing
seawater intrusion to remain in the Basin to that extent, but rather to reverse the
present location of seawater in the Basin (see Figure 26) to a position further
seaward. In order to attain seawater intrusion at the seaward position, the Parties
would need to achieve a Basin Yield Metric of 80 or below. Maintaining a buffer of
20 percent would shift seawater intrusion to a more favorable location than simply
achieving a Basin Yield Metric of 100.

The Challenge of Uncertainty

The prior sections of this chapter have addressed the two greatest threats to the
Basin, namely, nitrate impacts to the Upper Aquifer and seawater intrusion into the
Lower Aquifer. Those sections establish metrics for evaluating the twin threats and
actions that will be taken to defend against them. In addition to past and present
threats, however, there are also potential future threats. Future threats are
particularly challenging to address because of their inherent uncertainty. Because
these threats share that common condition, they are analyzed together as the single
threat of uncertainty. Several sources of uncertainty are discussed below.
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Figure 38. Predicted Seawater Intrusion for Basin Metric Targets
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The Model. Despite the Parties’ best efforts to build a reliable, scientifically
sound Model of the Basin and to obtain credible predictions about the
impacts of conservation and various water production scenarios, a degree of
uncertainty persists. Some of the uncertainty exists now, and some is
unforeseen. In large part, this uncertainty is driven by factors outside the
control of the Parties but could potentially have significant impacts on future
Basin water supply. The primary existing sources of uncertainty are: (1) the
assumptions imbedded in the Model about the physical characteristics of
and hydrogeologic relationships within the Basin, which partially determine
recharge rates; and (2) the assumptions regarding the quantity of non-
Purveyor pumping currently occurring within the Basin. The Basin Model
predictions are premised on estimated levels of pumping by the non-
Purveyor groundwater users—private domestic, community facility and
agricultural water users—because data on the actual pumping by those
users is not available.

Modeling Limitations. The Model is operated as a steady-state, non-transient
model. Accordingly, it is not used to depict changes in groundwater flow or
levels across time. That means the Model assumes that a given set of
conditions persists over time, without changing. This obscures potential
drought impacts and precludes evaluating seasonal Basin management
strategies. Use of the steady state model may also lead to a more limited
understanding of the advance or retreat of the seawater-freshwater
interface.

Increase in Agricultural Production. The Plan Area encompasses
approximately 1,090 acres of land that is zoned for agricultural uses.
Approximately 35 percent, or 375 acres, of that land is currently used for
irrigated agriculture. To the extent additional parcels zoned for agricultural
production are put into production, or dry-farmed parcels are irrigated,
agricultural water demands could increase, which would affect water supply
availability for other purposes in the Basin.

Effectiveness of Urban Water Use Efficiency Program. The Urban Water Use
Efficiency Program set forth in Chapter 8 makes a series of assumptions
about the effectiveness of the conservation measures to be implemented in
the Basin. To the extent user behaviors, market penetration of certain
measures and the actual effectiveness of the measures at reducing water use
differ from those assumptions, the amount of water conserved could be
more or less. Another source of uncertainty is the potential effect of
“demand hardening,” which occurs when customers lose the ability to easily
institute emergency conservation during drought or other crises because all
conservation savings have been captured. In Los Osos, implementation of
the Urban Water Use Efficiency Program could lead to demand hardening
because the measures are designed to make aggressive, significant
reductions in water demand.

Unexpected Population Growth or Decline. Future population growth or
decline represents another source of uncertainty. In Los Osos, population is
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a significant factor driving water demands, so population changes have a
significant effect on Basin water demand. The population in Los Osos is
expected to increase gradually after 2015, provided that vacant parcels are
permitted to develop by the County and Coastal Commission. If Los Osos
were to experience a drastic increase in birth rates, water demand could
increase more quickly even without additional land development, which
would cause actual demand to be greater than the demand reflected in the
Model predictions. Conversely, if the population were to drop quickly due to
an unexpected outflux from the Los Osos community, water demands in the
community might drop significantly, thereby impacting Model predictions.

= (Climate Variability. Climate variability, including climate change, has the
potential to significantly impact the Basin and future water supply by
affecting the Basin’s water demands, available groundwater supply and
infrastructure. Climate change presents a significant source of uncertainty
because it is unclear which of the predicted climate change scenarios, if any,
will occur. Climate variability as reflected in the array of predicted climate
change scenarios presents many potential issues and impacts. For example,
an increase in temperature would increase Basin demand by creating drier
conditions for plants and humans. An increase or decrease in precipitation
would impact recharge rates. Increased frequency of high flow events could
threaten water infrastructure due to flooding. Sea level rise could increase
the rate or quantity of seawater intrusion into the Basin, which could in turn
prevent groundwater production in certain parts of the Basin. The potential
worst case impacts of climate change were studied by the Parties using the
Model, and appropriate management actions will be taken by the Parties and
Basin Management Committee to track and respond to climate changes that
may occur.s6

»  Natural Hazards. Unexpected natural changes could impact Basin water
supply or demand and result in a reality much different than that predicted
by the Basin Model. For example, natural disasters such as earthquakes,
droughts, tsunamis, extreme flooding or heat waves could affect water
supply or demand. Any change caused by such natural occurrences has the
potential to increase or decrease supply or demand in a way that will impact
the Basin.

Changes in any of the underlying assumptions or variables highlighted above,
individually or together, could impact Basin water supplies or demands in the
future. Depending on the severity of any inaccuracies regarding underlying
assumptions or unexpected conditions, the impacts on future Basin management
could range from minimal to significant.

56 See USEPA, Climate Resilience Evaluation and Awareness Tool Exercise with Los Osos Water Purveyors and
the Morro Bay National Estuary Program (June 2013) [http://water.epa.gov/infrastructure/watersecurity/-
climate/upload/epa817b13003.pdf].
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This Basin Plan includes several strategies to address these and other currently
unidentified uncertainties. The Basin Plan uses both Model-generated and
measured metrics to evaluate the condition of the Basin, as explained in Sections 6.2
and 6.3. Where practicable, the Basin Plan uses reasonably cautious assumptions in
evaluating the current status of the Basin and planning for future actions. As
discussed above, one of the most important elements of this Basin Plan is
establishing metrics, especially related to halting seawater intrusion into the Lower
Aquifer. This Basin Plan establishes the Basin Yield Metric Target at 80 percent,
meaning that 20 percent of the yield of the Basin will be used as a buffer against
uncertainty. The metric targets and timelines are estimates based on reversing the
historical trends. As the Basin Plan and the Los Osos Wastewater Project are
implemented, the Monitoring Program will provide actual data trends, which can
then be used to update the metric targets and time required for mitigating basin
nitrate loading and seawater intrusion.

Depending on the extent to which any of the uncertainties described above are
realized and impact Basin supply and demand, additional actions may need to be
taken in the future to secure a reliable water supply for the Basin.
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GROUNDWATER MONITORING PROGRAM

7.1 Introduction

This chapter establishes a comprehensive Groundwater Monitoring Program to
complete and consolidate data collection on groundwater resources in the Basin,
beginning in 2014. Information that will be collected under the program includes
groundwater level, quality and production data. The Groundwater Monitoring
Program will provide the Basin Management Committee, Parties, private Basin
water users and public agencies with continuously updated information on
groundwater resources in the Basin.

This Groundwater Monitoring Program is necessary to accomplish the following
Continuing Goals set forth in Section 2.4 of the Basin Plan:

1. Provide for a continuously updated hydrologic assessment of the Basin, its
water resources and sustainable yield.

2. Create a water resource accounting which is able to meet the information
needs for planning, monitoring, trading, environmental management, utility
operations, land development and agricultural operations.

This Groundwater Monitoring Program is also necessary to support other goals of
the Basin Plan, including prevention of seawater intrusion, establishing a long-term
environmentally and economically sustainable and beneficial use of the Basin,
quantification of water rights in the Basin, and the equitable allocation of costs
associated with Basin management. The program will provide significant overlap
with several regulatory requirements, including: Assembly Bill 3030, a California
statute regarding adoption by local agencies of groundwater management plans; the
California Statewide Groundwater Elevation Monitoring Program (CASGEM); the
SWRCB's salt and nutrient monitoring guidelines as adopted in the state Recycled
Water Policy; and the Recycled Water Management Plan requirements for the
LOWWP.
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7.2

7.3

Purpose and Objectives

The purpose of the Groundwater Monitoring Program is to collect and organize
groundwater data on a regular basis for use in management of the Basin. The
program will utilize ongoing monitoring efforts by the County Department of Public
Works and the Purveyors, expand the scope of monitoring where needed, and
organize the data to improve access, reporting and data analysis efficiency. The
program will be managed by the Basin Management Committee.

Groundwater monitoring is essential for addressing many issues related to
groundwater resources in the Basin, including determination of the sustainable
yield of the Basin, seawater intrusion, salt loading, nitrate impacts and future
dynamic changes to the Basin, including those resulting from the LOWWP. The
Groundwater Monitoring Program will provide continually updated data that will be
used to calculate the various Basin metrics set forth in Chapter 6. The basic
Groundwater Monitoring Program elements are as follows.

= Monitor long-term groundwater level trends in a network of wells for three
monitoring groups within the Basin: First Water, Upper Aquifer, and Lower
Aquifer.

= Monitor seasonal fluctuations and long-term water quality trends at selected
wells in each of the three monitoring groups.

= Compile hydrologic data pertinent to Basin management, including
groundwater production from the two principal water supply aquifers
(Upper Aquifer and Lower Aquifer), wastewater disposal and recycled water
use, local precipitation data and County stream gage records for Los Osos
Creek.

= Organize historical and ongoing water production, water level and water
quality monitoring data into three comprehensive databases, facilitating
access and analysis.

= Collect data sufficient to evaluate the effectiveness of Basin management
strategies adopted in this Basin Plan via the metrics established in Chapter
6. It will be crucial for long-term management to test the predicted effect of
various strategies on Basin resources against actual data collected as part of
this Groundwater Monitoring Program. Such data can be used to confirm
and calibrate management actions.

Coordination with Other Monitoring Programs

The Groundwater Monitoring Program in this Basin Plan will provide significant
overlap with monitoring requirements of groundwater management plans adopted
pursuant to state law, with the CASGEM, with the SWRCB Recycled Water Policy and
with the Recycled Water Management Plan for the LOWWP. The program managed
by the Basin Management Committee pursuant to the Basin Plan, however, is
intended to be the primary groundwater monitoring program for the Basin, and
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7.3.1

other groundwater monitoring efforts undertaken by the Parties shall be made
consistent with the Basin Plan to the extent possible.

Groundwater Management Plans

California law authorizes certain types of local agencies to develop, adopt and
implement groundwater management plans.5” The law was originally adopted in
Assembly Bill 3030 (1992) and was significantly amended in Senate Bill 1938
(2002). While this Basin Plan is being developed by the Parties pursuant to the
Adjudication rather than the groundwater management plan statute, that law
contains groundwater monitoring requirements that are helpful in designing a
program for the Basin.

The act requires any public agency seeking state funds administered through DWR
for the construction of groundwater projects to prepare and implement a
groundwater management plan with certain specified components. Requirements
include establishing Basin management objectives, involving other local agencies in
a cooperative planning effort, and adopting monitoring protocols that promote
efficient and effective groundwater management. These requirements apply to
agencies that have already adopted groundwater management plans as well as
agencies that do not overlie groundwater basins identified in Bulletin 118 and its
updates.58

As part of any groundwater management plan, the law requires local agencies to
adopt monitoring protocols that are designed to detect changes in groundwater
levels, groundwater quality, inelastic surface subsidence for basins in which
subsidence has been identified as a potential problem, and flow and quality of
surface waters that directly affect groundwater levels or quality or are caused by
groundwater pumping in the basin. The monitoring protocols must be designed to
generate information that promotes efficient and effective groundwater
management.>?

The Groundwater Monitoring Program contained in the Basin Plan meets the intent
of these monitoring protocols by collecting, compiling and organizing water level,
surface flow and water quality data for efficient and effective groundwater
management. Subsidence has not been identified as a potential problem in the
Basin and is not part of the Groundwater Monitoring Program. Surface water
quality monitoring is also not part of the Groundwater Monitoring Program, because
successful monitoring efforts are ongoing by the County and the Estuary. The
primary surface water inflow to the Basin is Los Osos Creek. Surface water quality
in upper Los Osos Creek has not changed significantly between 1983 and 2005, and
is similar to existing groundwater quality in the area of the stream, which will be
monitored.

57 Cal. Water Code §§ 10750 et seq.
58 See DWR, California’s Groundwater, Bulletin 118 (Update 2003).
59 Cal. Water Code § 10753.7(a)(1), (4)-
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7.3.2

Senate Bill 6

In 2009, the California Legislature passed SBx7 6, which for the first time in
California required collaboration between local monitoring parties and DWR to
collect groundwater elevations statewide and to make this information available to
the public. This legislation led to DWR’s formation of the CASGEM.

SBX7 6 provides that:

. Local parties, called “Monitoring Entities,” may assume responsibility for
monitoring and reporting groundwater elevations.

= DWR will work cooperatively with local Monitoring Entities to achieve
monitoring programs that demonstrate seasonal and long-term trends in
groundwater elevations.

. DWR will accept and review prospective Monitoring Entity submittals, then
determine the designated Monitoring Entity for each groundwater basin,
notify the Monitoring Entity and make that information available to the
public.

" DWR will perform groundwater elevation monitoring in basins where no
local party has agreed to perform the monitoring functions.

= If local parties do not volunteer to perform the groundwater monitoring
functions, and DWR assumes those functions, then those parties become
ineligible for water grants or loans from the state.

The major deadlines for the CASGEM are:

= On or before January 1, 2011: Parties seeking to become Monitoring Entities
were required to notify DWR. The Parties adopting this Basin Plan sought
and received recognition by DWR as the Monitoring Entity for the Basin,
until the finalization of the Basin Plan and formal establishment of the Basin
Management Committee, at which time the Basin Management Committee
will assume the duties of the Monitoring Entity.

* On or before January 1, 2012: Monitoring Entities were required to begin
reporting seasonal groundwater elevation measurements. The Parties
began implementing relevant portions of the Groundwater Monitoring
Program before completion of this Basin Plan in order to meet the deadline.

Not all of the wells in the Groundwater Monitoring Program contained in the Basin
Plan would be eligible for entry into the CASGEM. Currently, municipal supply wells
are excluded from CASGEM due to infrastructure security concerns from CDPH. The
Groundwater Monitoring Program in the Basin Plan includes these municipal supply
wells because of their location in key areas of the Basin and the ability to maintain
consistent monitoring through the Purveyors, but will omit from reporting under
CASGEM any sensitive information needed to protect vital infrastructure.
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7.3.3

It is anticipated that all the data needs of the CASGEM program will be met by the
Groundwater Monitoring Program. DWR field log sheets or equivalent forms will be
used in the program, and water level data from eligible wells will be made available
to the Parties for CASGEM program use.

Salt and Nutrient Management Plans

In May 2009, the SWRCB adopted a Recycled Water Policy to encourage the safe use
of recycled and storm waters in California. The policy requires a salt and nutrient
management plan to be prepared for each groundwater basin in the state. Salts and
nutrients from all sources are to be managed on a basin-wide or watershed-wide
basis in a manner that ensures attainment of water quality objectives and protection
of beneficial uses. By 2014, interested parties are required to prepare salt and
nutrient management plans and submit them to the applicable RWQCB for the basin.
These implementation plans are to be developed by local water and wastewater
entities, together with local salt/nutrient contributing stakeholders. The final plans
will be adopted by the RWQCB as amendments to the region’s water quality plans.

One of the components of salt and nutrient management plans is a basin-wide
monitoring plan. The Recycled Water Policy specifies that such monitoring plans
should include the following:

" A network of monitoring locations adequate to provide a reasonable, cost-
effective means of determining whether the concentrations of salt, nutrients
and other constituents of concern as identified in the salt and nutrient
management plan are consistent with applicable water quality objectives.

. A determination of water quality in the basin. The plan must focus on basin
water quality near water supply wells and areas proximate to large water
recycling projects, particularly groundwater recharge projects. Monitoring
locations shall, where appropriate, target groundwater and surface waters
where groundwater has connectivity with adjacent surface waters.

. The preferred approach to monitoring plan development is to collect
samples from existing wells, if feasible, as long as existing wells are located
appropriately to determine water quality throughout the most critical areas
of the basin.

" The identification of those stakeholders responsible for conducting,
compiling and reporting the monitoring data. The data must be reported to
the RWQCB at least once every three years.

A provision for annual monitoring of CECs is also required in salt and nutrient
management plans. The SWRCB assembled a panel of experts to provide
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recommendations and guide future action relating to CECs. These experts produced
a final report to the SWRCB in June 2010.60

It is anticipated that the data needs of the salt and nutrient management plan
monitoring program will be met by the Groundwater Monitoring Program in this
Basin Plan. The program includes salt, nutrient and initial CECs monitoring that
covers critical areas of the Basin. The groundwater monitoring element of this
Basin Plan will be submitted by the Parties to the RWQCB for peer review and
approval, and any required modifications will be made through amendment of this
Basin Plan.

7.3.4 Monitoring and Reporting Program for the LOWWP

The Central Coast RWQCB adopted Waste Discharge and Recycled Water
Requirements Order No. R3-2011-0001 (Order) for the LOWWP on May 5, 2011.
The Order requires the LOWWP to comply with Monitoring and Reporting Program
Order No. R3-2011-0001 (MRP) for assessment of discharges of recycled water in
the Basin Area and its impacts on Basin groundwater resources. Pursuant to the
Order, the County will apply for a master reclamation permit prior to using or
providing recycled water, which may modify its current monitoring obligations
under the MRP.

Consistent with the MRP, the County will engage in the following monitoring
activities:

= Influent Monitoring. The County will collect and analyze representative
samples of influent to the LOWWP in accordance with the standards and
specifications set forth in Table 1 of the MRP.

= Effluent Monitoring. The County will collect representative samples of the
effluent downstream of any return flows and analyze them in accordance
with the standards and specifications set forth in Table 2 of the MRP.

= Recycled Water Monitoring. = The County will collect and analyze
representative samples of water provided for reuse in accordance with the
standards and specifications set forth in Table 3 of the MRP. Monitoring
activities will be consistent with the Engineering Report on the Production,
Distribution and Use of Recycled Water (Engineering Report) that the
County adopts pursuant to the Order. The County submitted the draft
Engineering Report to the CDPH in the fall of 2012, and expects a final draft
to be approved in 2013. The Engineering Report must be completed at least
six (6) months prior to the proposed reuse of water. It is anticipated that
the Engineering Report will contain provisions requiring the County to
periodically inspect the various components of the recycled water
conveyance system as well as each reuse site.

60 State Water Resources Control Board Science Advisory Panel, Final Report: Monitoring Strategies for
Chemicals of Emerging Concern (CECs) in Recycled Water (June 25, 2010).
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7.3.5

»  Groundwater Monitoring. On a semiannual basis, the County will collect and
analyze representative samples of groundwater from the fourteen (14) wells
identified in Section (D)(1) of the MRP (and any other wells added by the
Executive Director of the RWQCB) in accordance with the standards and
specifications set forth in Table 4 of the MRP. Annually, the County will
collect representative samples of groundwater from the wells identified in
Section (D)(2) of the MRP and analyze them for priority pollutants, total
organic carbon and total coliform. Once every other year, the County will
collect representative samples of groundwater from the wells identified in
Section (D)(3) (and from any other wells added by the Executive Director of
the RWQCB) in accordance with the standards and specifications set forth in
Table 5 of the MRP.

= Disposal Area Monitoring. The County will inspect the disposal areas daily
for indications of actual or threatened overflow, seepage, surfacing or other
problems, and will maintain an inspection log documenting its observations.
The County will include a summary of the log in its monthly monitoring
report.

= Biosolids Monitoring. The County will collect and analyze representative
samples of biosolids removed from the LOWTP in accordance with the
standards and specifications set forth in Table 6 of the MRP.

The County will submit monthly reports to the RWQCB and CDPH summarizing
monitoring data, noncompliance, reasons for noncompliance, corrective action,
disposal area monitoring, and any other significant events relating to compliance
with the Order. The County will also submit annual summary reports consistent
with Condition No. 23 of the Order. The County will send a copy of all reports to the
Basin Management Committee.

Recycled Water Management Plan

The Coastal Commission has directed the County to prepare a Recycled Water
Management Plan (RWMP) as a condition of approval for the LOWWP. The
following monitoring program is required within the RWMP:

The Monitoring Program shall be designed to quantitatively and
qualitatively assess the effectiveness of the Los Osos Basin Recycled
Water Management Plan over time to ensure its objectives are
achieved, and shall include: a baseline physical and ecological
assessment of ground and surface water and related resources to be
monitored; measurable goals and interim and long-term success
criteria for those resources, including at a minimum clear criteria that
demonstrate that the health and sustainability of Plan area resources
are steadily improving over time, including with respect to seawater
intrusion; monitoring provisions, including identification of
appropriate representative resource monitoring locations and data
types (e.g., groundwater levels and quality; wetland, stream, creek,
riparian, and marsh plant and animal abundance, hydrology, and
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7.3.6

water quality; etc.) and a schedule for proposed monitoring activities.
The Monitoring Program shall also include measures to clearly
document the manner in which recycled water is being reused and
water is being conserved pursuant to the Recycled Water Reuse and
Water Conservation Programs. 61

The Groundwater Monitoring Program contained in this Basin Plan has significant
overlap with data requirements of the recycled water monitoring program required
by the Coastal Commission, and some key differences. The Groundwater Monitoring
Program objectives are to collect and organize groundwater level, quality and
production data, along with future wastewater disposal/recycled water use data.
The monitoring program contained in this Basin Plan does not provide for collecting
ecological monitoring data, and surface water monitoring data is limited to
monitoring flow on Los Osos Creek.

The recycled water monitoring program will rely heavily on the Groundwater
Monitoring Program as a source of data for annual reports, as well as baseline
assessment, establishing success criteria, and ensuring that its objectives are
achieved. The RWMP will also need to be supplemented with other types of
resource monitoring. As the ownership and operations entity for the LOWWP, the
County will be solely responsible for collection, compilation and reporting of any
data to meet any Coastal Commission requirements that exceed the Groundwater
Monitoring Program contained in this Basin Plan. The County will provide copies of
all reports from the RWMP to the Basin Management Committee for use in the
Groundwater Monitoring Program contained in this Basin Plan and for other
relevant purposes.

Additional Monitoring Programs

There are many other historical, existing or proposed environmental monitoring
programs within the Morro Bay watershed and the Basin region. These programs
are summarized below for reference.

=  San Luis Obispo County Water Level Monitoring Program: the County
Department of Public Works monitors water levels in approximately 45
wells throughout the County on a semi-annual basis.

* Los Osos Nitrate Monitoring Program: this program operated from 1982
through 1998 under County staff, was reorganized in 2002 and was
operated from 2002 through 2006 by LOCSD. The program consisted of
quarterly water level and water quality monitoring at 25 shallow
groundwater wells across the Basin. Water quality parameters included all
forms of nitrogen, along with minerals. This program will be replaced by
monitoring required in the RWMP for the LOWWP.

61 Coastal Commission, CDP A-3-SL0O-09-055/069 (LOWWP), Special Condition 5.c. (September 7, 2010).
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= Purveyor Supply Well Monitoring: the Purveyors regularly monitor
groundwater levels and production from their wells in the Basin.

= The Estuary Program/Friends of the Estuary Monitoring

= USEPA National Monitoring Program

= RWQCB Ambient Monitoring

= RWAQCB Storm Water Runoff Monitoring

= RWQCB Total Maximum Daily Load Monitoring (Future)

= LOHCP Monitoring (Future)
The Groundwater Monitoring Program for this Basin Plan will incorporate data
collected in these other monitoring programs to the extent useful and feasible. This

Basin Plan monitoring program will be sufficient to accomplish its goals, however,
without the necessity of reliance on other programs.

7.4 Groundwater Level and Quality Monitoring

7.4.1

Groundwater level and quality monitoring in the Basin has historically been
performed by the Purveyors and the County, and to a lesser degree by permitted
waste dischargers, consultants and state agencies. Production data is collected by
the Purveyors. While withdrawals from private domestic, community facilities and
agricultural irrigation wells have not been metered, the withdrawals are estimated
from land use data in Sections 4.3, 4.4 and 4.5, respectively. There have been many
historical monitoring programs and studies regarding groundwater in the Basin
which can contribute data to the Groundwater Monitoring Program.

Groundwater resources data currently being collected by the Parties has been
incorporated into the Groundwater Monitoring Program. Additional monitoring
requirements identified in this program will be performed under the auspices of this
Basin Plan. For determination of the persons or entities responsible for each
monitoring activity, including data collection, see Section 7.4.6.

Groundwater Levels

Groundwater elevations are measures of hydraulic head in an aquifer. Groundwater
moves in the direction of declining pressure head, and groundwater elevation
contours are used to show the direction and hydraulic gradient of groundwater
movement. Changes to groundwater in storage within an aquifer can also be
estimated by changes in the hydraulic head. Groundwater level monitoring is a
fundamental tool in characterizing basin hydrology, and will be performed at all 73
Groundwater Monitoring Program locations. Eight key monitoring locations will be
equipped with water level transducers, which will provide an efficient and high level
of resolution for tracking the dynamic changes in aquifer head.
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7.4.2

As set forth in more detail below, water levels will be measured at wells that are
distributed both laterally and vertically across the Basin. Of the 73 wells in the
groundwater monitoring network, 28 are in First Water, 15 are in the Upper
Aquifer, and 30 are in the Lower Aquifer. Laterally, 31 water level monitoring
wells are in the Western Area, 30 are in the Central Area, and 12 are in the Eastern
Area. This extensive network of water level monitoring wells will allow the Basin
Management Committee, Parties and others to more fully understand water level
trends within the Basin. If the Basin Management Committee or Parties determine
that this network does not fully achieve the goals of the Groundwater Monitoring
Program, then additional wells may be added in the future.

Water Quality

Groundwater quality monitoring requirements are highly variable, depending on
the purpose of monitoring. General minerals and nitrate are common water quality
constituents of analysis for groundwater basin investigations. There are many other
classes of water quality constituents of concern, however, such as volatile organic
compounds, inorganic compounds (metals), petroleum hydrocarbons or emerging
contaminants. Many of these are regulated and have drinking water standards. The
Purveyors monitor many of these constituents on a schedule determined by CDPH,
and data from those monitoring efforts will be incorporated into the Groundwater
Monitoring Program.

(A) Water Quality Monitoring Constituents

Constituents of analysis for the Groundwater Monitoring Program have been
selected to focus on salt loading and associated nitrate impacts, seawater intrusion
and wastewater disposal. Table 16 lists the general mineral constituents, including
nitrate, which will be monitored as part of the program. TDS and specific
conductance are standard measures for groundwater mineralization and salinity.
Temperature and pH are parameters that are routinely measured during sampling
to verify that the groundwater samples represent the actual aquifer conditions. All
of these constituents will be tested in the 23 wells designated for water quality
monitoring, which are distributed laterally and vertically across the Basin.

In addition to the general water quality monitoring constituents tested in all wells,
one key well in the Lower Aquifer (Well LA4 in Table 21 below) will be monitored
using downhole geophysics (natural gamma and induction logs) to provide a unique
measure of vertical seawater intrusion over time. The well is located near the Sea
Pines Golf Course in the Western Area. Stopping or reversing the vertical movement
of seawater at this location would be a clear measure of effectiveness for seawater
intrusion mitigation efforts.
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Table 16. Water Quality Monitoring Constituents
Reporting

Constituent Limit Units
Specific Conductance 1 umhos/cm
pH 0.01 pH units
TDS 1 mg/L
Carbonate Alkalinity 1 mg/L
Bicarbonate Alkalinity 1 mg/L
Total Alkalinity 1 mg/L
Chloride 1 mg/L
Nitrate 0.1 mg/L
Sulfate 0.5 mg/L
Boron 0.05 mg/L
Calcium 0.03 mg/L
Magnesium 0.03 mg/L
Potassium 0.1 mg/L
Sodium 0.05 mg/L
Temperature N/A °F

(B) Constituents of Emerging Concern

Monitoring CECs is a requirement of salt and nutrient management plans adopted
pursuant to the SWRCB’s Recycled Water Policy. Such monitoring will measure
potential dilution and soil-aquifer treatment of recycled water constituents, and
travel time and movement of recycled water. Since recycled water will be generated
by the LOWWP for use within the Basin, as described in Chapter 9, the Parties
intend that the Groundwater Monitoring Program in this Basin Plan address CECs.
The monitoring data established on CECs will be useful in various aspects of Basin
management, including groundwater model calibration and recycled water
management.

As part of the LOWWP, the County will be required by the RWQCB to monitor
representative samples of water produced for reuse for CECs. The RWQCB
Monitoring and Reporting Program Order No. R3-2011-0001 (MRP) requires
monitoring for CECs on an annual basis.62 The County will monitor for CECs in
accordance with the MRP and any other waste discharge requirements imposed by
the RWQCB and will provide all monitoring data to the Basin Management
Committee for inclusion in its annual report.

The initial CECs to be monitored are listed in Table 17, and were selected based on
the SWRCB Recycled Water Policy.63 There are three types of CECs, each of which

62 Order, at Table 3.
63SWRCB, Recycled Water Policy, Attachment A: Requirements for Monitoring Constituents of Emerging Concern
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has a different function: health-based indicators directly monitor the presence of
classes of constituents in groundwater; and performance-based and surrogate
indicators measure the effectiveness of the treatment process. The list of CECs is
not intended to be comprehensive but representative. Additional CECs may be
added to, or removed from, the monitoring list once data has been collected and
analyzed, subject to approval by the Basin Management Committee.

Table 17. Initial CEC Monitoring Constituents
Constituent or Type of Reporting

Parameter Type of Constituent Indicator Limit (ug/L)
17B-estradiol Steroid Hormones Health 0.001
Triclosan Antimicrobial Health 0.050
Caffeine Stimulant Health 0.050
NDMA Disinfection Byproduct Health 0.002
Gemfibrozil Pharmaceutical Residue | Performance 0.010
DEET Personal Care Product | Performance 0.050
lopromide Pharmaceutical Residue | Performance 0.050
Sucralose Food additive Performance 0.100
Ammonia N/A Surrogate N/A
Nitrate N/A Surrogate N/A
Total Organic Carbon N/A Surrogate N/A
UV Light Absorption N/A Surrogate N/A
Conductivity N/A Surrogate N/A

7.4.3 Precipitation and Streamflow Data

Precipitation and stream flow data will be gathered from available sources for
inclusion in the Groundwater Monitoring Program. This information is useful for
evaluating the Basin status and planning for potential drought conditions.

Precipitation data is currently available from private stations, and from a County
gage at the former Los Osos landfill. Historically, precipitation was recorded at the
LOCSD maintenance yard (at 8th Street) and at the Los Osos fire station (at 9th
Street). Daily precipitation from the County-maintained gage will be included in the
Groundwater Monitoring Program, and the Parties will consider re-establishing a
precipitation gage at either the maintenance yard or the fire station if it appears that
currently monitored stations are not sufficient to measure inputs to the Basin.

for Recycled Water, SWRCB Resolution No. 2013-0003 (January 22, 2013). See also State Water Resources
Control Board Science Advisory Panel, Monitoring Strategies for Chemicals of Emerging Concern (CECs) in
Recycled Water (June 25, 2010).
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7.4.4

7.4.5

Stream flow on Los Osos Creek is monitored by a County gage at the Los Osos Valley
Road bridge. Daily stream flow data from this stream gage will be included in the
Groundwater Monitoring Program.

Monitoring Frequency

Implementation of the Groundwater Monitoring Program commenced on January 1,
2014. Monitoring frequency is the time interval between data collection. Seasonal
fluctuations relating to groundwater are typically on semi-annual cycles in coastal
California, correlating with precipitation, recharge, water levels and often well
production. The monitoring schedule for groundwater levels will coincide with
seasonal water level fluctuations, in October (low) and April (high). A semi-annual
monitoring frequency provides a measure of these seasonal cycles, which can then
be distinguishable from the long-term trends. At the transducer-monitored
locations, water level measurements will be recorded automatically on a daily basis
and downloaded during the regular semi-annual water level monitoring events.

The monitoring schedule for Basin-wide groundwater quality monitoring will be
once per year in October, when groundwater levels are seasonally low and many
water quality constituents are at their highest concentrations. Lower Aquifer
seawater intrusion would typically be at a seasonal maximum in October, while
nitrate concentrations in the First Water group would be close to average annual
levels, based on past monitoring data.

Monitoring for CECs in the product water of the LOWWP will be conducted by the
County quarterly for the first three years of operations, and annually (in October)
thereafter. Water quality monitoring for general minerals will be conducted every
five years at Lower Aquifer Wells LA2 and LA3 on the Morro Bay sand spit. Results
will be used to calibrate their EFH for use in the Water Level Metric.

In the future, the Basin Management Committee may decide to conduct geophysical
logging of Lower Aquifer Well LA4 located near the Sea Pines Golf Course. Such
monitoring may be useful for measuring seawater intrusion.

Monitoring Locations

There are a total of 73 wells in the Groundwater Monitoring Program, including 37
monitoring wells, 15 municipal wells (active and inactive) and 21 private wells. As
described in Section 5.4, the Basin has been divided into three vertically discrete
layers: First Water, Upper Aquifer and Lower Aquifer. The Basin is further
separated into four geographic areas: Dunes and Bay, Western, Central and Eastern,
as depicted in Figure 1. Groundwater monitoring wells were chosen for their
specific characteristics and to achieve horizontal and vertical distribution across the
Basin. That distribution is shown in Table 18.
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Table 18. Distribution of Monitoring Wells
Western Area Central Area Eastern Area
First Water 11 12 5
Upper Aquifer 6 9 *0
Lower Aquifer 14 9 7

* There are no monitoring wells in the Upper Aquifer in the Eastern Area because that
aquifer layer does not exist separately from First Water east of Los Osos Creek.

A brief discussion of each aquifer layer and its characteristics related to the
Groundwater Monitoring Program follows.

(A) First Water

The First Water group refers to the shallowest groundwater zones, and includes the
alluvial aquifer, perched aquifer (Zones A and B) and the top portion of the Upper
Aquifer (Zone C) where not overlain by the alluvial or perched aquifers or tidal flats.
This group will be routinely monitored as part of the wastewater discharge permit
for the LOWWP and was the primary focus of two historical monitoring programs,
the 1982-1998 County monitoring program and the 2002-2006 LOCSD nitrate
monitoring program.

First Water is the interface where percolating waters, including precipitation and
return flows from irrigation and wastewater, mix with Basin waters. Where First
Water rises to the surface, it also impacts drainage and is associated with flooding
issues in low-lying areas. First Water extends across the Basin, and may be present
in dune sands, Paso Robles Formation deposits or Los Osos Creek alluvium. In
downtown Los Osos, First Water is semi-perched above shallow clay horizons.

(B) Upper Aquifer

The Upper Aquifer refers to the non-perched water supply aquifer (Zone C) above
the regional aquitard. As noted above, the top portion of the Upper Aquifer may also
be considered First Water in certain Basin areas. Historically, the Upper Aquifer
was the main water supply for the community, and is still the main source of water
for private domestic wells. As part of the Basin Plan, a significant increase in Upper
Aquifer production is planned; monitoring the Upper Aquifer is important to the
Purveyors and to other water users.

Q Lower Aquifer

The Lower Aquifer refers to water bearing zones below the regional aquitard. There
are both Paso Robles Formation and Careaga Formation deposits in the Lower
Aquifer. The base of the Lower Aquifer is claystone and sandstone bedrock of the
Pismo and Franciscan Formations, although the effective base of freshwater lies
above bedrock at the western edge of the Basin. The rising axis of the regional
syncline is interpreted to cause the regional aquitard to crop out along the west
banks of Los Osos Creek, and brings the Lower Aquifer in contact with the Los Osos
Creek alluvium. As described in Sections 5.4.5 and 5.4.6, there are two generalized
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aquifer zones within the Lower Aquifer: Zone D lies between a regional aquitard and
a deeper aquitard, and Zone E is below the deeper aquitard.

Lower Aquifer Zone D is currently the main water supply for the Los Osos
community. Seawater intrusion has been advancing at increasing rates over time,
and a significant reduction in Lower Aquifer production in the Western Area is
necessary to halt intrusion. The Groundwater Monitoring Program continues Lower
Aquifer monitoring across the Basin, with an expanded scope that focuses on
seawater intrusion monitoring.

(D) Specific Wells

Some groundwater wells are better suited for meeting program objectives than
others. Well construction, type of use and location are all factors in selecting
qualifying wells. At a minimum, sufficient well construction information must be
available to assign wells to the correct aquifers. Wells that are not pumped are often
better suited for groundwater level monitoring, while wells that are pumped
regularly are better suited for water quality testing. A well with an historical
monitoring record is generally more useful than one with little or no prior
monitoring record.

The monitoring locations and proposed monitoring activities are compiled in Table
19, Table 20 and Table 21, and shown in Figure 39, Figure 40 and Figure 41. The
tables and figures are organized according to aquifer group, i.e., First Water, Upper
Aquifer and Lower Aquifer.

Some of the wells identified for potential inclusion in the monitoring network are
privately owned and will need to be confirmed. Those wells are located in all three
aquifer layers. Only one of those wells, LA16, will be used to calculate any of the
Basin metrics; that well will be used in the Water Level Metric. It is expected that
employees or contractors of the Basin Management Committee or the Parties would
perform monitoring activities for those wells, with each respective owner’s
permission. Any information gathered would be shared with the well owner. If the
Basin Management Committee or Parties cannot gain access to a well, it may be
removed from the Groundwater Monitoring Plan or replaced with another well, as
determined by the Basin Management Committee.

(E) Data Gaps

The Basin Plan monitoring program has excellent spatial coverage over the basin
area. Nevertheless, data gaps may exist or may appear as the monitoring progr