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COMMON CONVERSIONS

1 mgd= 1120 AFY (average daily flowrate of 1 mgd produces 1120 AFY on annual basis)
1mgd= 694.4 gpm

1acre= 43,560 sqgft

1psi= 2.31 feet (hydrostatic pressure)

1 cuft= 7.48 gallons

1 cuft= 62.4 pounds of water

1 acre-foot = 325,900 gallons

1cfs= 646,320 gpd (1 cfs for 24 hrs = 1.983 AF; 1 cfs for 30 days = 59.5 AF)
1 mil. gallons = 3.07 AF

1000 gpm = 2.23 cfs

1000 gpm = 4.42 AF per day
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EXECUTIVE SUMMARY
ES.1 STUDY PURPOSE AND BACKGROUND

The City of Morro Bay and Cayucos Sanitary District are pursuing project permitting and final design of
their jointly owned wastewater treatment plant located in the City of Morro Bay. The City’s Local Coastal
Program (LCP) identifies the use of recycled water as the City’s second highest priority (behind State
Water Project water) in terms of implementing the City’s Water Management Plan, when funded by a
potential user, or required as part of a WWTP upgrade or permit and when determined cost effective.
This Study examines the basic feasibility and viability of a Water Reuse Program in terms of technical
and fiscal constraints. The study details the opportunities and constraints pertaining to full-scale and
partial implementation of a beneficial reuse program.

MBCSD last completed a formal water reclamation feasibility study in 1999, concluding that water
reclamation was at that time economically infeasible due to the limited number of potential customers
and relatively inexpensive alternative water supply sources. Recycled water costs in the October 1999
study were estimated to be approximately $3,300/acre-foot (ENR, CCl = 6134); or normalized to
September 2011 the program cost would be approximately $4,900/acre-foot (ENR, CCl = 9116).

Over the past decade, MBCSD has proactively shored up its water supply portfolio and resource
management strategy. Several significant water users have been converted to non-potable sources,
thereby reducing potable water demand but making them less likely to convert to recycled water.

Acquisition of water rights and an extension of the State Water Project aqueduct, as necessitated by the
State Water Resources Control Board in issuance of permit conditions to appropriate water from Chorro
Creek and as mandated by Measure G (December 17, 1991), ensures reliable high-quality, potable water
supply to the region. In addition, a seawater/brackish groundwater treatment facility has been
constructed to assist in developing a sustainable, local potable water supply. However, it is recognized
that, even with delivery of State Water, the LCP identifies use of recycled water as the City’s second
highest priority, where cost effective, as a means of potential conservation for both large and small scale
projects. Concurrent with water conservation efforts and supply redundancy measures, the City has
routinely, albeit informally, reviewed water reclamation opportunities.

The feasibility of implementing a recycled water program is dependent on a number of factors including
demand, economy of scale, economics, funding options, geographical location, water supply, water
quality, and regulations. Prior studies have presented certain findings relative to the feasibility of
recycled water in the City of Morro Bay and Cayucos area. A summary of relevant findings from previous
studies are presented in Table ES-1 along with commentary on the current status of the stated issues.
This 2012 Recycled Water Feasibility Study examines these and other issues pertaining to the feasibility
of recycled water implementation in the near-term future.
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Finding
1

Table ES-1: Current Status of Findings from Previous Recycled Water Studies

Previous Finding
[Reference]

The WWTP’s effluent quality consistently meets existing permit limits [Carollo,
1999]

Current Status
[Reference]

The existing plant still consistently meets discharge requirements of Waste
Discharge Requirement Order no. 98-15, NPDES No. CA0047881 (issued
December 1998). The plant currently operates under a 301(h) modified
discharge permit with respect to BOD and TSS discharge requirements. The
MBCSD has entered into agreement with RWQCB to upgrade the facility to full
secondary with an AADF capacity of 1.5 mgd for ocean disposal by 2014.

Ocean monitoring over the last two decades (1990-1999) has shown no negative
environmental impact associated with the discharge [Carollo, 1999]

The existing plant continues to treat wastewater to a quality consistent with
current NPDES permit. MBCSD’s long-term monitoring efforts combined with
supporting analysis and information from the EPA and the RWQCB have found
the WWTP’s effluent complies with the applicable Clean Water Act and Ocean
Plan requirements. The California Coastal Commission concurred with the
findings in Consistency Certification CC-007-06 (2009). The MBCSD has entered
into agreement with RWQCB to upgrade the facility to full secondary with an
AADF capacity of 1.5 mgd for ocean disposal by 2014.

Current operation of the WWTP maximizes overall treatment performance and
ensures highest quality effluent possible is being discharged [Carollo, 1999]

The existing plant continues to treat wastewater to quality consistent with
current NPDES permit. MBCSD’s long-term monitoring efforts combined with
supporting analysis and information from the RWQCB have found the WWTP’s
discharge meets all effluent limitations for TSS, BOD5, and pH, as well as
receiving water limitations for bacteria, light transmittance, dissolved oxygen,
pH, sulfides in sediment, organic materials in sediment, and marine life. The
California Coastal Commission concurred with the findings in Consistency
Certification CC-007-06 (2009). The MBCSD has entered into agreement with
RWQCB to upgrade the facility to full secondary with an AADF capacity of 1.5
mgd for ocean disposal by 2014.

Existing water supply is adequate to meet existing and future water demand
[Carollo, 1999]

Cayucos Sanitary District and the City of Morro Bay have adequate water supply
through local and import supplies to meet current and planned development to
projected build out.
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Finding
5

Previous Finding
[Reference]
Existing water supply may not be adequate for future water demands,

particularly in drought years, although additional sources are being pursued
[Carollo, 1999]

Current Status
[Reference]

City of Morro Bay: The Coastal Aqueduct delivers up to 1,313AFY of State Water
Project water to the City of Morro Bay. The City supplements this supply with up
to 645AFY of Desalination and up to 1,723AFY of groundwater wells for a total
water supply of 3,551. The City’s existing water portfolio supports current
annual average demands of 1,255 AFY and Year-2035 demand of 1,548 AFY
(CH2MHill, 2011).

Cayucos Area: The community of Cayucos and CAWO receive water from the
Whale Rock Reservoir with entitlements of 600AFY, plus agreements with the
City of San Luis Obispo for transfer of 25 AFY to 90 AFY from Naciemento Water
Project, taken from Whale Rock Reservoir. The Cayucos area’s existing water
supply allotments support current annual average demands of 432 AFY and
ultimate demand of 608 AFY to 641 AFY (Carollo, 2012).

WWTP capacity is adequate for future planned growth at existing level of
treatment (Blended Primary/Secondary up to 2.06 mgd ADWF and 2.36 mgd
Peak-Season ADWF) [Carollo, 1999]

The proposed project would implement a new facility with full secondary
treatment capacity for the AADF of 1.5 mgd, including all anticipated peak
seasonal and wet weather flowrates. This will provide adequate capacity for
future planned growth through buildout anticipated in 2030.

Implementation of reuse project will require upgrade of entire wastewater flow
to secondary treatment [Carollo, 1999]

The proposed project would implement a new facility with full secondary
treatment capabilities utilizing oxidation ditches and chlorine disinfection. The
proposed project also installs tertiary filters to improve secondary effluent
quality and disinfection efficiency while facilitating a planned future upgrade to
produce up to 0.4 mgd of Title 22 disinfected, tertiary recycled water. Once the
WWTP Upgrade is complete, secondary upgrades will no longer be a factor in
the feasibility of a recycled water program.

Implementation of reuse project will require portion of wastewater flow going
to reuse to be upgraded to tertiary treatment [Carollo, 1999]

The proposed project also installs tertiary filters to improve secondary effluent
quality and disinfection efficiency while facilitating a planned future upgrade to
produce up to 0.4 mgd of Title 22 disinfected, tertiary recycled water. The
proposed future 0.4 mgd of Title 22 tertiary recycled water exceeds the
identified potential recycled water demands, and depending on the use may
require treatment beyond what is currently proposed.

Addition of full secondary treatment and tertiary treatment will increase the
amount of biosolids to be disposed [Carollo, 1999]

Additional biosolids handling are accounted for in the CEQA document for the
proposed project upgrades to full secondary treatment. Additional production
of biosolids are no longer a prohibitive factor in the feasibility of a recycled
water program.
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Previous Finding Current Status

[Reference]

Finding [Reference]

10 The costs of Phase 1 and 2 viable reuse projects have no fatal flaws; however,
the costs are high with an estimated recycled water production cost ranging
between $2,400/AFY to $5,200/AFY, with the combined Phase 1 and 2 project

projected to cost $3,300/AFY (or normalized to September 2011, $4,900/AFY)
[Carollo, 1999]

The potential recycled water users are largely unchanged from previous studies.
This 2012 Study provides emphasis on reuse programs including agricultural
irrigation. The costs for recycled water remain high with an estimated recycled
water production and delivery cost ranging between $2,500/AFY to $4,000/AFY.
Sustainable potable water supplies and availability of local groundwater makes
recycled water economically unattractive.
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ES.2 REGULATORY REQUIREMENTS

Since passage of the Porter-Cologne Water Quality Act in 1969, water reclamation has been a key
component of water supply planning in California. The California Water Code contains numerous
statutory requirements that promote beneficial reuse of recycled water and specify authority for
implementation of municipal recycled water programs. Criteria governing recycled water requirements
are included in the Health and Safety Code, California Water Code, Division 7 (Porter-Cologne), and
Titles 17 and 22 of the California Code of Regulations.

Wastewater that has been adequately treated can be reused for a variety of beneficial purposes and is
called recycled (or reclaimed) water. In California, the use of recycled water is permitted by the Regional
Water Quality Control Boards in cooperation with the California Department of Public Health. CDPH
reviews and consults on the conditions of recycled water permits. Recycled water policy is promulgated
by the State Water Resources Control Board. In California, recycled water that has undergone advanced
treatment processes must have a separate conveyance system with specified distances separating it
from potable water facilities. Recycled water is distributed to customers for permitted uses via recycled
water pipelines, which are either colored purple or specially marked as recycled water systems in order
to avoid cross connection into a drinking water system.
Reuse project requirements are dictated by Local, State, and Federal regulations including:

e National Pollution Discharge Elimination System (NPDES)

e Title 22 Water Recycling Criteria

e Groundwater Replenishment Reuse Project (GRRP) Requirements including Articles 5.1 through
5.3 of Title 22

e (California Recycled Water Policy
e (Central Coast Basin Plan

e QOcean Plan
ES.3 EXISTING WATER SUPPLY

City of Morro Bay Water Supply and Demand

The City of Morro Bay capitalizes on a diversified water supply portfolio which includes imported water
purchased from the State Water Project and local supplies including groundwater and a desalination
plant. The City’s 2010 Urban Water Management Plan (UWMP) describes projected water supplies
sufficient to meet future demands. Drought buffer and mutual aid agreements are in place that provide
contingency water if needed. The City’s water supply is comprised of State Water Project (1,313 AFY),
Groundwater (1,724 AFY), and seawater desalination (645 AFY) for a total of 3,682 AFY.

The City’s annual average potable water demand consists predominately of residential and commercial
uses, collectively accounting for nearly 80% of the total annual demand of 1,255 AFY. The projected
future City of Morro Bay demand is estimated at 1,548 AFY, corresponding to build-out population of
12,255 in 2035.

The City of Morro Bay has adequate, reliable supplies to meet projected demands.
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Cayucos Area Water Organization (CAWQO) Water Supply and Demand

The Cayucos Area Water Organization members include Morro Rock Mutual Water Company, Paso
Robles Beach Mutual Water Company, County Service Area 10A, and the Cayucos Cemetery District.

Whale Rock Reservoir is located on Old Creek Road approximately %-mile east of the community of
Cayucos. The reservoir is an earthen dam and stores approximately 40,662 acre-feet. The reservoir is
jointly owned by the City of San Luis Obispo (55.05%), the California Men’s Colony (11.24%), and Cal Poly
(33.71%). The three agencies and a representative of DWR form the Whale Rock Commission which is
responsible for operational policy and administration of the reservoir and related facilities. The City of
San Luis Obispo operates the Whale Rock Reservoir. CAWO and two private landowners have
entitlements for a total of 664 AFY from Whale Rock Reservoir. In addition to the Whale Rock Reservoir
entitlements, CSA 10A has secured between 25 AFY and 90 AFY of Naciemento Water Project from the
City of San Luis Obispo which will be taken from Whale Rock Reservoir.

The CAWO’s annual average potable water demand consists predominately of residential and
commercial uses totaling an annual average demand of 432 AFY. The projected future CAWO demand is
estimated between 608 AFY and 641 AFY.

CAWO has adequate reliable supplies to meet projected demands.
ES.4 WASTEWATER FACILITIES

Wastewater Generation

The current wastewater flowrate and build out capacity, documented in the Facility Master Plan, were
reviewed. The current WWTP influent Average Daily Flow is 1.25 mgd. The WWTP receives over 80%
return flow from the potable water system. At build out, the projected WWTP average annual daily flow
is 1.5 mgd and Peak Season Dry Weather Flow (Peak Day) is 2.7 mgd.

Existing Wastewater Facilities Description

MBCSD employs a centralized wastewater treatment strategy in which wastewater is collected from
residences and industries throughout the City of Morro Bay and Cayucos Sanitary District service areas
and conveyed via a wastewater collection system to the current WWTP site. The MBCSD Wastewater
Treatment Plant is located in the northwest portion of the City of Morro Bay and serves a population of
approximately 15,678 within the City of Morro Bay and the community of Cayucos located in
unincorporated San Luis Obispo County. The WWTP is currently designed for an average dry weather
flow of 2.06 million gallons per day, a peak seasonal dry weather flow of 2.36 mgd, and a peak hour flow
of 6.6 mgd. Average annual flow at the existing facility is 1.25 mgd. Flows from the WWTP are
discharged through a 27-inch diameter pipeline that extends 2,900 feet offshore into the Pacific Ocean.
The WWTP has a secondary treatment design capacity of 0.97 mgd. Flows in excess of 0.97 mgd
receiving primary treatment only before blending with secondary effluent, disinfection and discharge to
the Pacific Ocean. With an average annual daily flow at the existing facility of 1.25 mgd, the majority of
WWTP effluent currently receives secondary treatment during most of the year.
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Proposed Wastewater Facilities Description

MBCSD is proposing improvements to its WWTP to comply with the regulatory requirements
enumerated in the 2008 Settlement Agreement with the RWQCB to upgrade the facility to full
secondary treatment. The proposed treatment process includes a new influent pump station, a new
residuals facility (including screening and grit removal for pretreatment), new oxidation ditches, new
secondary clarifiers, a new return activated sludge and waste activated sludge pump station, new
tertiary filters, and new chlorine contact basins. The WWTP will also include a new Operations Building
and a new Maintenance Building.

Under normal flow conditions the WWTP will produce filtered effluent meeting Title 22 requirements
for “disinfected secondary — 23” water and will be suitable for limited reuse at the WWTP and restricted
uses in the vicinity of the WWTP. Additionally, the proposed WWTP will include a truck filling station for
a variety of allowable recycled water uses such as dust control and construction soil moisture
conditioning.

The current proposed project includes provisions for future upgrades to produce up to 0.4 mgd (448
AFY) of Title 22 disinfected tertiary recycled water for unrestricted reuse. Improvements would include
installation of approved filtration process (proposed as cloth disk filters), expanded chemical facilities,
reconfiguring the existing chlorine contact basin to provide minimum 90-minute modal contact time,
installation of instrumentation and controls for process monitoring, and recycled water pump station.

Municipal Wastewater Effluent

The proposed Wastewater Treatment Plant Upgrade project will employ an extended aeration, activated
sludge process (oxidation ditches) and chlorine disinfection to meet standard secondary effluent
limitations for BOD and TSS. MBCSD has voluntarily incorporated tertiary filtration of secondary effluent
up to 1.5 mgd (96 percent of annual volume) to provide a higher level of treatment than required by the
NPDES permit. As conceived, the proposed WWTP will discharge to the Pacific Ocean via the existing
outfall. The new plant will likely be permitted for full secondary standards (i.e., 30 mg/L BOD, 30 mg/L
TSS, and 23 MPN Total Coliform). The proposed plant is anticipated to consistently meet these
secondary standards.

The anticipated secondary effluent will be well suited for tertiary filtration including cloth disk filters. Of
particular interest to water reclamation is the concentration of dissolved solids and in particular Sodium
and Chloride. Dissolved solids are not appreciably affected by secondary treatment or tertiary filtration,
so the current effluent quality is considered representative of the anticipated future secondary/tertiary
treated effluent. Sampling and laboratory testing was performed in February 2012 to characterize the
effluent with respect to Salinity (i.e., total dissolved solids and specific conductance) as well as
elemental minerals and common compounds. Of particular significance to a potential recycled water
program is the TDS and Chloride levels which were determined to be approximately 1,000 mg/L and 370
mg/L, respectively. Data analysis and design criteria for recycled water quality are fully developed in the
Study. It is anticipated that demineralization (i.e., reverse osmosis) may be required to satisfy water
quality goals for certain reuse projects, in particular irrigation of certain agricultural crops such as
avocados and to protect groundwater beneficial uses in the Morro Groundwater Basin and Chorro
Groundwater Basin.
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ES.5 RECYCLED WATER MARKET ANALYSIS

Considering the statewide initiatives and the community support of recycled water use, the Study Team
evaluated opportunities for implementing a recycled water program. That effort began with a review of
statewide water recycling statistics and common practices which are summarized in the Study. A more
detailed evaluation of specific recycled water programs along the central and northern California coast
was performed at the request of the California Coastal Commission; the findings of that effort are
presented in Comparative Recycled Water Program Technical Memorandum in Appendix A of this Study.

Focusing on opportunities in Morro Bay and Cayucos area, the Study Team started with the potential
users identified in the 1999 Comprehensive Recycled Water Study, an extensive list of approximately 40
potential users that was reviewed and updated. The numbering system defined in the 1999 Study was
retained for this 2012 Study to maintain consistency and avoid confusion. The identified potential
recycled water users were categorized based on their reuse type as either Direct Reuse applications or
Indirect Potable Reuse projects. This is significant because the regulatory requirements for recycled
water projects vary significantly based on the type of use and potential for public health or
environmental impacts.

Statewide, Direct Reuse applications (i.e., landscape, golf course, and agricultural irrigation) are by far
the most common, making up more than 75% of the reported reuse on an annual basis. Potential Direct
Reuse users were further sorted by reuse type such landscape irrigation, agricultural irrigation, and
“other approved uses” which included predominately commercial/industrial uses. Each Direct Reuse
type was then screened based on the likelihood that specific users would be willing or able to participate
in a recycled water program, and a “gut-check” on the reality of serving certain users based on proximity
to the WWTP relative to estimated recycled water demand.

Next, Indirect Potable Reuse opportunities including groundwater recharge, stream augmentation, and
reservoir augmentation were reviewed. The characteristics of each groundwater basin within the study
area were reviewed in the context of current draft Groundwater Replenishment Reuse Project
regulations (i.e., CCR Title 22, Articles 5.1, 5.2, and 5.3). Furthermore, the groundwater basin historical
water quality and estimated basin safe yield was compared to current demands to assess the need for
groundwater recharge. IPR projects were then screened based on the “need” for artificial recharge (i.e.,
water quality or supply issues), regulatory constraints, and a “gut-check” on the reality of implementing
an IPR project based on the proximity to the WWTP and the estimated recycled water demand.

From this initial screening process, the Study Team presents a short-list of potential users that will be
carried forth into recycled water project development process.

Recycled Water Opportunities

The City of Morro Bay and Cayucos Sanitary District prepared a Comprehensive Recycled Water Study in
1999 that identified a most feasible program consisting of a two phased project serving up to 435 AFY at
a cost ranging between $5,200/AFY for Phase 1 (148 AFY) and $2,400/AFY for Phase 2 (287 AFY). The
total cost for Phase 1 and Phase 2, serving the total projected 435 AFY resulted in a recycled water cost
of approximately $3,300/AFY (ENR, CCl = 6134); or normalized to September 2011 the program cost
would be approximately $4,900/acre-foot (ENR, CCl = 9116). The study concluded that implementation
of a full-scale recycled water program was not economically feasible, largely due to significant costs
required to upgrade the existing facility and installation of conveyance pipelines to deliver the recycled
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water to customers, many of whom had access to relatively inexpensive local groundwater supplies or
imported SWP water or local Whale Rock Reservoir water rights.

For this 2012 Recycled Water Feasibility Study, an updated market assessment of potential recycled
water customers in the Morro Bay and Cayucos area was performed. All potential users from the 1999
Study, including those that were previously deemed infeasible, were re-evaluated. The City and CSD
reviewed water demand records and verified assumptions on large water users in the region. During the
WWTP siting study, a letter was sent by MBCSD to all City water customers using more than 1 acre-foot
per year, and to potential agricultural customers outside of the City and District boundaries in an
attempt to identify any other potential recycled water customers and to gauge interest in participation
of a recycled water project. Additionally, over the past six months as part of the WWTP siting study,
public input on potential water reuse opportunities was solicited during two well-attended public
meetings. The outreach efforts have not yielded any new credible, potential reuse opportunities.

Direct Reuse — Landscape Irrigation

For market analysis of recycled water for landscape irrigation, the landscape irrigation customers
throughout Morro Bay and Cayucos previously identified were re-evaluated for current water usage and
characteristics. Updated average demands for potential customers were provided by the City where
available through existing water meter data. Single-family home irrigation uses are not considered as
this application is still deemed impractical due to the intensive infrastructure requirements and
economically infeasibility. Twenty potential landscape irrigation customers were identified. To facilitate
development of credible, viable recycled water projects, several of the identified landscape irrigation
users were screened out from further evaluation based on the following findings. Sites that do not
currently irrigate and remote sites that already obtain water from private and/or untreated wells were
eliminated from further consideration.

Twelve potential direct reuse landscape irrigation users were identified for a total annual average
demand of approximately 117 AFY.

Direct Reuse — Agricultural Irrigation

Agricultural irrigation customers throughout Morro Bay and Cayucos previously identified in the 1999
Study were re-evaluated to verify current water usage. All of the identified users currently irrigate with
private wells so the exact irrigation demands are unavailable. The amount of water used to irrigate is a
sensitive topic between farmers and not easily ascertained without actual water meter data, which does
not exist. Similar to the previous 1999 Study, potential agricultural irrigation demands were estimated
using an annual irrigation rate of 2.5 feet per acre. In some cases, the actual acreage that is dedicated to
agriculture at the individual sites is unknown and was estimated using publicly available aerial
photographs (i.e., Google Maps).

Six potential agricultural irrigation customers were identified with a total estimated irrigation demand of
1,000 AFY. The potential customers grow a variety of crops including winter wheat, grass, oranges,
avocados, snow peas, and other orchard crops. To facilitate development of credible, viable recycled
water projects, several of the identified agricultural irrigation users were screened out from further
evaluation. Remote sites and sites that don’t irrigate were eliminated from further consideration.
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Only one potential agricultural customer responded to MBCSD inquiries about potential recycled water
use. That customer, referred to as the Agricultural Coalition, consists predominately of avocado growers
and has an assumed annual average water demand of 500 AFY.

Direct Reuse — Other Approved Uses

For market analysis of recycled water for other approved uses, the potential customers throughout
Morro Bay and Cayucos previously identified were re-evaluated for current water usage and
characteristics. Updated average demands for potential customers were provided by the City where
available through existing water meter data. Six potential other approved uses customers, all within the
City of Morro Bay, were identified for a total annual average demand of approximately 19 AFY.

Indirect Potable Reuse — Groundwater Recharge

Groundwater recharge could have the potential benefit of increasing the available water in the adjacent
groundwater basins for potable or nonpotable water use and for reducing sea water intrusion, where it
occurs. Specifically, this Study considers the benefits of groundwater recharge via stream augmentation
at Chorro Creek to maintain conditional 1.4 cfs of creek discharge enabling the City of Morro Bay to
extract its full groundwater allocation of 1,143 AFY.

Groundwater recharge can be accomplished with surface application (i.e., percolation ponds, stream
discharge, or land application), or by subsurface application (i.e., direct injection, seepage pits, or leach
fields). The relevant groundwater basins in the current study area include, from south to north, Chorro
Valley Groundwater Basin, Morro Valley Groundwater Basin, Toro Valley Groundwater Basin, Old Valley
Groundwater Basin, and Cayucos Valley Groundwater Basin. In consideration of a recycled water
groundwater recharge program, the groundwater basins within the study area were evaluated for
physical characteristics, safe yield, supply reliability, and water quality issues. The information presented
in this Section is based on a limited review of previous studies completed for the various groundwater
basins within the study area. For each groundwater basin, the contributing watershed, streams, alluvial
extent and available well location data were mapped. Aquifer properties from each basin were used to
estimate two month travel distance in order to determine required well spacing between potential
injection and extraction wells.

The water bearing alluvial deposits underlie the flood plains of the main streams which flow through the
study area out to the ocean. The alluvial deposits within the study area are deepest near the ocean
(generally less than 90-feet deep) and become increasingly shallow further upstream. Within the alluvial
deposits, there are aquifer layers of sand and gravel and aquitard layers of silt and clay. Typically, the
aquifer layers occur above the base of the alluvium and within the upper portion of the alluvial deposits.
For groundwater recharge to be effective, the recharge water must be discharged either directly into
the aquifer layers or into areas where the water can migrate into the aquifer layers.

Opportunities and constraints of groundwater recharge were evaluated, in consideration of
Groundwater Replenishment Reuse Project draft Title 22 amendment, groundwater safe-basin yields,
and groundwater quality. Based on the estimated well spacing injection and extraction wells for potable
water supply, a GRRP will be difficult to locate in any of the basins without relocating existing wells.
Advanced treatment, including reverse osmosis and advanced oxidation, would likely be required for
any groundwater recharge project. These additional treatment steps are not currently included in the
WWTP upgrades and are expected to not be cost effective at the scale of project under consideration.
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Additionally, the feasibility of implementing a GRRP in the subject groundwater basins is limited due to
the physical constraints of the basins which consist of thin alluvial aquifers that offer only seasonal
storage capacity during drier periods. The Study concludes that a direct recharge project is not feasible
at this time.

Indirect Potable Reuse — Stream Augmentation

Nine creeks were reviewed for potential stream augmentation projects. Additional treatment would be
required for a stream discharge, likely including reverse osmosis and advanced oxidation processes.
Substantial prior work documented the benefits of stream augmentation to Chorro Creek to maintain
prescribed creek discharge of 1.4 cfs to improve groundwater reliability and quality. The project was
studied by the City in 2007 and determined to be economically infeasible. The concept was again
contemplated as a component of a project alternative in the CEQA evaluate of the proposed project,
and was determined to not be an environmentally preferred alternative to the proposed project.

Indirect Potable Reuse — Reservoir Augmentation

The City of Morro Bay does not own/operate any reservoirs. Reservoir augmentation is not widely
accepted by the public and has only recently come under review by CDPH. Without significant
precedence and considering the political and logistical challenges, a reservoir augmentation project was
eliminated in this Study as being infeasible at this time.

Recycled Water Market Assessment Findings

Finding No. 1 — Direct Reuse for Agricultural Irrigation: Agricultural irrigation presents the greatest
opportunity for a large-scale reuse program. The agricultural areas flanking Highway 41 represent a
potential annual average demand of approximately 500 AFY. The “Agriculture Coalition” has expressed
interest in recycled water, although they have not indicated intent to participate in implementation of a
recycled water program. A project to serve agricultural irrigation demands, if the farmers were willing to
participate, could reduce pumping of the Morro Valley Groundwater Basin, potentially improving
baseline flows in Morro Creek. . Challenges with a large-scale recycled water agricultural irrigation
project include:

e Jurisdictional restrictions — most of the agricultural areas are outside the City’s service area, as
well as sphere of influence necessitating annexation of unincorporated County of San Luis
Obispo through LAFCO;

e Sensitivity to salts, and in particular chloride concentrations would need to be addressed to
ensure avocado tree yield and tree health is not jeopardized;

e Fail-safe disposal would still necessitate ocean outfall during low demand periods;
e Pricing recycled water to be competitive with readily available groundwater would require

substantial subsidies to be borne by the City and District.

Increased agriculture, promoted by recycled water use, could result in additional contaminant loading
on the groundwater basin due to fertilizer and irrigation practices, if not controlled.

Finding No. 2 — Direct Reuse for Landscape Irrigation and Commercial Users: Direct reuse opportunities
within the City of Morro Bay are predominately landscape irrigation with Morro Bay Golf Course and the
Morro Bay High School accounting for 90% of the total potential irrigable sites. It is noted that the
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Morro Bay Golf Course is already supplied by a non-potable source and as such would have no real
incentive to participate in a recycled water project. The remaining focus in the Morro Bay area should be
on the Morro Bay High School due to its close proximity to the WWTP and relatively large demand. It is
noted that the high school currently uses non-potable well water and that recycled water service would
not directly offset potable water demands.

Finding No. 3 — Groundwater Recharge Opportunities: Groundwater recharge is most beneficial in the
Chorro Valley Groundwater Basin where recharge is regulated by upstream Chorro Creek Reservoir dam
releases and CMC treated municipal wastewater discharge. The City is limited in its appropriative rights
in CVGB and further constrained by a minimum creek discharge of 1.4 cfs to allow extraction during
certain periods of the year. A stream augmentation project that could maintain 1.4 cfs would allow more
sustained extraction and improve the reliability of the City’s groundwater supply.

ES.6  PROJECT COST ESTIMATING

Cost estimating methodologies and assumptions were detailed in the Study to define a basis for project
alternative comparison.

The cost estimates presented in this report are classified as “Class 4” in accordance with the The Cost
Estimate Classification System — As Applied in Engineering, Procurement, and Construction for the
Process Industries (AACE International Recommended Practice No. 18R-97). Class 4 estimates have
accuracy of -20% and +30%, which defines a range below and above the estimated cost in which the
actual project is expected to be delivered.

Costs presented in this Study are normalized to the Engineering News Record, Construction Cost Index
(ENR-CCI), 20-City Average for September 2011 of 9116.

Project financing assumed that infrastructure costs would be financed through State Revolving Fund
(SRF) loans, with a 20-year loan period at 3% interest.

Life-cycle costs used a 30-year period and a 5% discount rate.

Unit prices for various project components were documented and form the basis for developing project
alternative cost estimates.

Operating and maintenance costs were estimated as an annual cost using industry-standard cost factors
that reflect the complexity and scale of the projects.

A 25% contingency was included in all cost estimates to account to reflect unknowns at an early project
stage, risk, uncertainty in project development, engineering constraints, etc.

A 35% allowance for project implementation or “soft costs” was applied to each project.

Although various funding programs were reviewed, SRF loans, which are presently the most certain and
available funding mechanism for recycled water projects, were assumed for the capitalization of project
infrastructure.
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All cost estimates present anticipated recycled water cost by annualizing debt and O&M costs, divided
by the anticipated recycle water demand. All project alternative comparisons assume that the estimated
recycled water costs reflect the price that customers would be charged.

ES.7 RECYCLED WATER PROJECT ALTERNATIVES

Treatment Level Considerations

The Study evaluated different treatment levels to meet water quality goals required by each project
type. The minimum treatment level is assumed to include tertiary treatment. Salt and nutrient limits are
anticipated for discharges within the Morro Groundwater Basin and Chorro Groundwater Basin.
Furthermore, groundwater recharge projects must consider protection of public health. Criteria were
established for each project alternative and additional treatment process units incorporated into the
project concept to meet the anticipated goals.

Direct Reuse — Fine Screening

From the rough screening performed in the Market Assessment, potential direct reuse customers were
carried forward for further evaluation. Since the economic feasibility of recycled water projects is
heavily influenced by the delivery infrastructure costs, the fine screening process grouped potential
users by geographical location and use type. The three potential service areas identified herein as:
Service Area 1 — City of Morro Bay; Service Area 2 — Highway 41 Agricultural Corridor; and Service Area 3
— Cayucos Area. The service areas were evaluated as single direct reuse recycled water projects and in
combinations of more than one service area to determine the overall most cost effective recycled water
project(s). The intent of this fine screening exercise is to determine order-of-magnitude project costs
from which viable projects can be refined. Assumptions critical to this fine screening evaluation include:

e All potential users are willing to and capable of connecting (however, it is unlikely that all users
will connect to the system);

e The estimated demand for each potential user is accurate (note that unmetered usages were
estimated based on acreage and typical watering intensities).

Service Area 1 — City of Morro Bay: Service Area 1 includes 13 potential users within the City of Morro
Bay for a total annual average demand of approximately 115 AFY. Infrastructure requirements were
defined and a total recycled water project cost was estimated at approximately $6 million, with a unit
cost of $4,690 per acre-foot.

Service Area 2 — Highway 41 Agricultural Corridor: Service Area 2 includes approximately 200 acres of
irrigable agriculture land with an estimated annual average demand of approximately 500 AFY.
Infrastructure requirements were defined and a total recycled water project cost was estimated at
approximately $14.6 million, with a unit cost of $3,380 per acre-foot.

Service Area 3 — Cayucos: Service Area 3 includes two direct reuse potential users within the Cayucos
area with an estimated total annual average demand of approximately 19 AFY. Infrastructure
requirements were defined and a total recycled water project cost was estimated at approximately
$5.75 million, with a unit cost of $22,900 per acre-foot.

Direct Reuse Fine Screening Conclusions: The economic feasibility of a recycled water project is
determined by comparing the recycled water cost to the cost of other available water supplies. The
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main sources of water in the City of Morro Bay include local groundwater wells, State Water Project
water, treated local surface water, and seawater reverse osmosis or brackish water reverse osmosis
from the local desalinization plant. For comparison purposes, the approximate average costs per acre-
foot of water from each of these sources were provided by the City and are presented in the following
Table ES-2.

Table ES-2: City of Morro Bay Water Supply By Source — Average Cost Per Acre-Foot

Water Source Average Cost Per Acre-Foot

State Water Project $1,570*
Brackish Reverse Osmosis $980*
Seawater Reverse Osmosis $1,540*

Local Wells S$125*
Recycled Water $2,500 to $25,000**

* Source: City of Morro Bay, Estimated using water supply financial data from 2009.

**  Preliminary range of recycled water production and delivery costs to combinations of Service Areas 1, 2, and 3 assuming
minimum Title 22, Tertiary-2.2 Recycled Water and demineralization of product water to make it usable for agricultural
irrigation — in particular for Avocado groves. .

Conclusions for Direct Reuse Fine Screening Analysis:

e The cost of recycled water is not competitive with the other water sources that are already a
part of the City’s and CAWQ’s water portfolio.

e The cost of recycled water is not competitive with the cost of groundwater pumping;

e Service Area 3 is prohibitively expensive and should be eliminated from further consideration at
this time.

e Discussions with agricultural users in Service Area 2 indicate that although there is a demand
and potential use opportunity, the users are unwilling to pay any more for recycled water than
the cost of pumping from their existing groundwater wells. Service Area 2 is also removed from
further consideration at this time.

The cost to provide recycled water to Service Area 1 is not competitive with the price of potable water in
the City of Morro Bay. However, a phased project within Service Area 1 could reduce immediate
infrastructure needs and making the recycled water cost more reasonable. Many recycled water studies
have found that smaller systems are often initially more cost-effective. Service Area 1 is the most
economically feasible and should be considered further for a phased recycled water program.

Phased Direct Reuse Project

Service Area 1 was re-evaluated to determine if a smaller and more cost-effective project could be
developed. Costs could be reduced by decreasing the length of transmission pipeline and keeping the
distribution system in close proximity the WWTP. Seven remaining customers with a total estimated
annual average demand of approximately 87 AFY included onsite use at the WWTP, Morro Bay High
School, Keiser Park, Morro Bay High School (bus facility), Mission Linen Supply, City of Morro Bay
Maintenance Yard, and Hanson Sand & Gravel. Project infrastructure costs were estimated at $2.8
million, with a unit cost of $2,950 per acre-foot. This cost still greatly exceeds the cost of other water
sources in the City’s water portfolio.
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Groundwater Replenishment Reuse Project

The most feasible stream augmentation opportunity is Chorro Creek considering the conditional
extraction constraint of 1.4 cfs baseline creek discharge. Chorro Creek discharge has been examined in
several previous studies, most recently the 2007 City of Morro Bay Wastewater Treatment Plant Study
which considered both scalping plants and a dedicated City of Morro Bay WWTP project to capture and
treat municipal wastewater before it reaches the existing Joint WWTP near the ocean. The stated goal of
such a project would be to maintain a minimum 1.4 cfs (0.9 mgd) discharge in Chorro Creek to allow the
City to extract its full allotment of 1,143 AFY (1.02 mgd), even during dry seasons.

To augment Chorro Creek with recycled water, a four mile transmission pipeline would be required from
the WWTP to a discharge point near the confluence of San Bernardino Creek and Chorro Creek. As
conceived in this Study, Title 22 tertiary disinfected recycled water would receive advanced water
treatment (i.e., reverse osmosis) and then be pumped from the Joint WWTP to one of the two discharge
points identified in the previous Chorro Creek studies. Based on the cost estimating criteria, a total
project cost on the order of $20 million is estimated, or a unit cost between $1,000 per acre-foot to
$1,500 per acre-foot, not including property acquisition and creek outfall infrastructure.

This AWT recycled water production cost is comparable to the cost of other City of Morro Bay water
supply options, assuming the full 1 mgd baseline flow could be produced and reused throughout the
year. However, it is noted that the large infrastructure cost (i.e., $20 million) would only be justified if
groundwater extraction was maximized. Given the City’s priority to maximize SWP deliveries due to its
already committed fixed cost obligation ($2 million per year), it is unlikely that they could recognize the
benefit of stream augmentation at the probable project cost.

100% Beneficial Reuse Project

In consideration of maximizing recycled water use, a “strawman” project alternative was developed to
conceptualize a 100% beneficial reuse project. The 100% beneficial reuse project contemplates an
undefined combination of direct reuse customers that would presumably include agricultural irrigation
meeting an annual average demand of 1,680 AFY (i.e., 1.5 mgd). The analysis considered the seasonal
demand variation and estimated the storage volume necessary to retain all treated effluent during the
low-demand, wet weather season. To determine the required storage volume, the cumulative supply
and demand volumes were plotted and the storage volume is determined by calculating the volume
below the supply line, and above the recycled water demand line. The calculated storage volume is
approximately 491 acre-feet or 160 million gallons.

The 100% beneficial reuse project is not feasible for the following reasons:

e There is not enough demand for recycled water in the Morro Bay and Cayucos area to utilize the
full 1,680 acre-foot effluent volume. An alternative method of disposal is required during low-
demand and wet weather events.

e A reservoir of the magnitude contemplated would likely cost on the order of $70 to $100
million, making such a project economically infeasible in comparison to alternative effluent
disposal options.

e The scale of a 490 acre-feet reservoir project would result in environmental impacts that far
exceed the benefits of the reuse project contemplated.
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Recycled water quality requirements would likely dictate demineralization and the resulting brine will
need to be disposed. Previous analysis demonstrated that the existing ocean outfall is the most cost
effective disposal method for brine and a 100% beneficial reuse project would necessitate a similar
treatment and residual disposal strategy.

ES.8 CONCLUSIONS AND RECOMMENDATIONS
Conclusions

The Study Team presents the following conclusions:

1. The City of Morro Bay has an adequate and diversified water supply portfolio capable of
meeting current and projected demands, even in drought years. State Water Project water
provides a reliable source while groundwater wells and seawater desalination and brackish
water desalination offer diverse water supply alternatives. Furthermore, the City has backup
supply agreements with neighboring and regional water purveyors for emergency situations.
The City’s water allocation in the Chorro Basin is restricted by mandated creek discharge of 1.4
cfs.

2. The Cayucos Area Water Organization also has adequate water supply through entitlements
from Whale Rock Reservoir and supplemental agreements for water exchanges from the
Naciemento Water Project. CAWO is capable of meeting projected demands, even in drought
years, well into the future.

3. The potential to offset potable water used for irrigation within the study area is low since less
than 20% of the potable supply is used for irrigation purposes and that use is predominantly
attributed to residential landscape irrigation which is challenging and expensive to serve with
recycled water.

4. Any inland discharge within the Morro Valley Groundwater Basin or the Chorro Valley
Groundwater Basin will require the development of a Salt and Nutrient Management Plan. The
Chorro Basin has objectives relevant to this Study, as defined in the Basin plan, of 500 mg/L for
direct recharge, 1,000 mg/L for stream discharge, and nitrogen limits of 10 mg/L. Considering
the historic groundwater characteristics in both MVGB and CVGB, even lower salt and nitrogen
limits should be expected, indicating the need for advanced water treatment. MBCSD should be
prepared to implement demineralization for TDS (and nitrate) control if a recycled water project
is pursued.

5. Agricultural irrigation offers the largest potential use at an estimated 500 AFY. However,
requirements for high quality water (i.e., TDS < 300 mg/L and Cl- < 110 mg/L) results in high
production costs, pricing the recycled water out of the competition with other available sources,
namely private groundwater wells. Furthermore, discussions with the farmers along the
Highway 41 agriculture corridor indicate that although they are interested in the availability of
water, the price will be a major factor in participating in a recycled water program. Since the
areas of irrigated lands lie outside the sphere of influence of the City of Morro Bay there could
be legal and regulatory hurdles to developing this program.

6. Alandscape irrigation reuse project within Service Area 1, focused on users in close proximity to
the WWTP would not be economically feasible in comparison to alternative water supply
options. Costs estimated in this Study exceed the competitive price of alternative water supplies
partly due to the assumption that reverse osmosis would be required to meet anticipated Morro
Valley Groundwater Basin objectives. If demineralization was determined unnecessary for
landscape irrigation near the coast (i.e., no direct impact to potable water beneficial use), then
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10.

the recycled water production cost would be reduced by nearly 20% to approximately
$2,600/AFY.

A direct reuse program within the Cayucos area is not feasible at this time because the length of
conveyance pipelines between the WWTP and Cayucos area. The Morro Bay Cayucos Cemetery
is the largest potential user in the area and currently has entitlements to Whale Rock Reservoir
that meet its current and future demand, such that there is no real incentive for participation in
a recycled water program.

The feasibility of implementing a Groundwater Recharge Reuse Project (GRRP) is limited due to
the physical constraints of the CVGB and MVGB which consist of thin alluvial aquifers that offer
only seasonal storage capacity during drier periods. Additionally, the required California
Department of Public Health (CDPH) well spacing between injection wells and potable wells may
preclude siting a GRRP in either basin. The regulations governing GRRP (i.e., Title 22, Articles 5.1,
5.2, and 5.3) are in draft form now, but are expected to be adopted soon. The regulations
dictate the use of advanced water treatment, at least reverse osmosis and also advanced
oxidation in certain circumstances. The cost of advanced water treatment increases the cost of
GRRP beyond other options for local source development.

A stream enhancement project at Chorro Creek could be implemented to maintain a baseline
creek discharge of 1.4 cfs, allowing withdrawal of the City’s full allocation even during dry
seasons. The cost of this project is expected to range between $1,000/AFY and $1,500/AFY if the
City were able to extract its full 1,143 AFY allocation. However, considering the City’s priority to
maximize deliveries of SWP, to offset already committed fixed costs of $2 million per year, it is
unlikely that the benefit of additional CVGB withdrawals would compare to the probable project
cost.

The City has completed the application and is pursuing funding through Proposition 84
Integrated Regional Water Management Planning grant program to fund the development of a
Regional Recycled Water Strategic Plan. The City would use the grant funds to further develop
a direct reuse project by reviewing and refining the potential alternatives outlined in this Study.
This grant funded effort would culminate in a CIP program and will discuss strategies for
phasing.

Recommendations

The Study Team offers the following recommendations:

1.

As part of MBCSD’s proposed WWTP Upgrade project to provide full secondary treatment for all
effluent discharge consistent with the regulatory requirements enumerated in the 2008
Settlement Agreement with the RWQCB, the MBCSD should continue to pursue concurrent
facility upgrades providing for tertiary filtration capacity equivalent to a peak seasonal dry
weather flow of 1.5 mgd meeting Title 22 standards for disinfected secondary-23 recycled
water, and to position the plant for future production of 0.4 mgd of disinfected tertiary recycled
water for unrestricted use.

Upon obtaining all approvals to finish design and construct the WWTP upgrade project, the
MBCSD should implement a local, onsite reuse project to recycle up to 1.49 AFY of filtered,
disinfected, secondary-23 effluent for operational uses (i.e., washdown, process water) around
the WWTP site.

Upon obtaining all approvals to finish design and construct the WWTP upgrade project, the
MBCSD should verify the demands and water quality assumptions for the Service Area 1, Phase
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1 project described above to further examine the feasibility of implementing a small localized
direct reuse project. The next step would be to obtain letters of commitment from potential
users within Service Area 1. Following verification of demands and water quality assumptions
and receipt of letters of commitment from potential users, the next steps would include
development of preliminary design studies, performing site investigations to verify
connection/retrofit requirements, preparation of a financing plan, preparation of design
documents, and ultimately construction of facilities as economically feasible.

11. As the first step in determining feasibility for providing and applying recycled water for
agricultural irrigation purposes in the Morro Valley and stream enhancement at Chorro Creek,
the City of Morro Bay should, as a stakeholder, collaborate with other stakeholders and
participate in the preparation of a Salt and Nutrient Management Plans for the Morro Valley and
Chorro Valley Groundwater Basins. The Salt and Nutrient Management Plan will identify inland
discharge requirements for the Morro and Chorro Valleys, at which point MBCSD may confirm
water treatment requirements and associated production/supply costs and thereby determine
the economic viability of providing recycled water for agricultural irrigation purposes in the
Morro Valley and/or for a stream enhancement project for Chorro Creek.

12. Upon obtaining all approvals to finish design and construct the WWTP upgrade project, the
MBSCD should further study opportunities to provide the Morro Bay Golf Course with recycled
water in exchange for the non-potable well water currently drawn from Chorro Creek
subsurface flows for irrigation, with the goal of reducing groundwater pumping, maintaining
stream flows, and thereby providing increased water reliability for the City.

13. The MBCSD should continue to investigate funding programs to identify grants or incentives that
may help offset the cost of conducting necessary studies and constructing infrastructure for a
recycled water project, including the following programs most likely accessible to MBCSD for
purposes of planning and implementing a recycled water project (see Appendix B, Funding
Opportunities for additional details):

0 SWRCB Facilities Planning Grant Program (FPGP; grant);
0 SWRCB Water Recycling Funding Program (loan);

0 DWR Proposition 84, IRWM (grant) — note that the City currently has application pending for
grant funding to pursue the Phase 1 direct reuse and/or Morro Bay Golf Course irrigation
project(s).

14. The City of Morro Bay has one of the lowest water use rates in Central Coast Region with a gross
per capita demand of 106 gpcd last year (well below the 20x2020 Water Conservation Plan
Region 3 Target of 123 gpcd). The City should continue to sponsor their proactive multi-faceted
water conservation program in lieu of high-cost direct reuse projects. The water conservation
program should continue to include the following measures, and other measures determined
feasible and appropriate for the City of Morro Bay and Cayucos community:

0 Residential plumbing retrofit program

System water audits, leak detection, and repairs
Public information programs

Metering with commodity rates

Conservation pricing

O O O o O

Water conservation coordinator
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O Water waste prohibition
0 Residential ultra-low flow toilet programs

15. As an ongoing effort in conjunction with the development of its Urban Water Management Plan
updates (5-year occurrence), and after obtaining all approvals to finish design and construct the
WWTP upgrade project, MBCSD should review updated water supply and demand data for the
City of Morro Bay and primary agricultural operations within and adjacent to the City’s
boundaries and the Morro Valley in the context of potential new opportunities to implement an
expanded recycled water program. MBCSD should prepare a report summarizing the results and
status of implementation of the Salt and Nutrient Management Plan for the Morro and Chorro
Valley Groundwater Basin, any updated conditions or constraints for potential beneficial uses,
and additional recommendations for expanding MBCSD’s recycled water program with the
highest priority for reuse focused on replacing existing private groundwater wells and potable
water uses for urban and agricultural demands with recycled water, where feasible and
appropriate. Furthermore, the City should evaluate recycled water feasibility as a condition of
any major development proposal which would cause the City to exceed the current population
caps outlined in Measure F.
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City of Morro Bay and Cayucos Sanitary District 2012 Recycled Water Feasibility Study

1 Introduction
1.1 Purpose of this Document

The City of Morro Bay and Cayucos Sanitary District are pursuing project permitting and final design of
their jointly owned wastewater treatment plant located in the City of Morro Bay. The City’s Local Coastal
Program (LCP) identifies the use of recycled water as the City’s second highest priority (behind State
Water Project water) in terms of implementing the City’s Water Management Plan, when funded by a
potential user, or required as part of a WWTP upgrade or permit and when determined cost effective
(City of Morro Bay Local Coastal Program Amendment 3-95). This Study examines the basic feasibility
and viability of a Water Reuse Program in terms of technical and fiscal constraints. The study details the
opportunities and constraints pertaining to full-scale and partial implementation of a beneficial reuse
program. To that end, this document presents the following:

e A summary of prior recycled water and related studies with commentary on current status of
previously identified constraints;

e Review of recycled water opportunities or “market analysis” in and around the City of Morro
Bay and the Cayucos service areas including agricultural irrigation and opportunities to
incorporate project features that promote agricultural irrigation reuse;

e Review of benefits of water reuse including potential benefits to stream habitats and local water
supply;

e Review of feasibility to generate revenue from sale of SWP credits to offset the cost of a reuse
program;

e Review of water quality considerations for water reuse;

e |dentification of potential recycled water program elements including conceptual infrastructure
requirements;

e Estimates of costs of implementing a recycled water program in the City of Morro Bay and the
Cayucos service area;

e Comparative survey results, including costs, of other jurisdictions’ recycled water programs;

e Review of underlying groundwater basin safe yields, the potential for seawater intrusion, and
historical water use and conservation measures.

1.2 Project Background

MBCSD last completed a formal water reclamation feasibility study in 1999. That study included a
thorough market assessment which identified approximately 26 potential direct reuse users and an
additional 10 potential stream enhancement uses, presenting estimated costs for implementation of a
phased recycled water program. The 1999 study concluded that water reclamation was at that time
economically infeasible due to the limited number of potential customers and relatively inexpensive
alternative water supply sources. Recycled water costs in the October 1999 study were estimated to be
approximately $3,300/acre-foot (ENR, CCI = 6134); or normalized to September 2011 the program cost
would be approximately $4,900/acre-foot (ENR, CCl = 9116).
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Morro Bay — Cayucos Sanitary District 2012 Recycled Water Feasibility Study

Over the past decade, MBCSD has proactively shored up its water supply portfolio and resource
management strategy. Several significant water users have been converted to non-potable sources,
thereby reducing potable water demand but making them less likely to convert to recycled water. Of
particular interest are Lila Keiser Park and Morro Bay High School which were significant potential
recycled users identified in the 1999 study (combined approximately 68 AFY). The Morro Bay Golf
Course, a significant local water user (275 AFY), is served through a conjunctive use project with
wastewater from the California Men’s Colony that places water in Chorro Creek upstream of the site
where non-potable water is extracted for golf course irrigation.

Acquisition of water rights and an extension of the State Water Project aqueduct, as necessitated by the
State Water Resources Control Board in issuance of permit conditions to appropriate water from Chorro
Creek and as mandated by Measure G (December 17, 1991), ensures reliable high-quality, potable water
supply to the region. In addition, a seawater/brackish groundwater treatment facility has been
constructed to assist in developing a sustainable, local potable water supply. These water supply
methods, supplemented with groundwater and/or desalination, as needed, were previously determined
by the CCC to be the necessary and preferred methods of water supply for the area (LCPA 3-95).
However, it is recognized that, even with delivery of State Water, the LCP identifies use of recycled
water as the City’s second highest priority, where cost effective, as a means of potential conservation
for both large and small scale projects.

Concurrent with water conservation efforts and supply redundancy measures, the City has routinely,
albeit informally, reviewed water reclamation opportunities. While previous potential customer lists
appear to still be valid, an effort has been made to update the list and seek previously unidentified uses.
Identification of potential water reclamation users was solicited at multiple public outreach meetings.
MBCSD recently distributed a mailer to survey potential customers as part of the recycled water market
assessment update. No new significant users have surfaced through that process to date.

1.3 Previous Studies and Relevant Reference Materials

The following previous studies and relevant reference documents pertaining to water supply and
recycled water feasibility were reviewed in the development of this Recycled Water Feasibility Study.
Section 9 of this Study provides a complete listing of reference documents.

e Morro Bay/Cayucos Sanitary District Comprehensive Recycled Water Study (Carollo, 1999)
e Wastewater Treatment Plant Upgrades Facility Master Plan (Carollo, 2006)

e Wastewater Treatment Plant Upgrades Facility Master Plan, Amendment 1 (Carollo, 2009)
e Wastewater Treatment Plant Upgrades Facility Master Plan, Amendment 2 (MWH, 2010)
e (City of Morro Bay 2010 Urban Water Management Plan (CH2MHill, 2011)

e City of Morro Bay Annual Consumer Confidence Report (City of Morro Bay, 2010)

e (City of Morro Bay Wastewater Treatment Plant Study (Cannon, 2007)

e County of San Luis Obispo Master Water Plan (Carollo, 2012)
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Morro Bay — Cayucos Sanitary District 2012 Recycled Water Feasibility Study
1.4 Current Status of Findings from Previous Recycled Water Studies

The feasibility of implementing a recycled water program is dependent on a number of factors including
demand, economy of scale, economics, funding options, geographical location, water supply, water
quality, and regulations. Prior studies have presented certain findings relative to the feasibility of
recycled water in the City of Morro Bay and Cayucos area. A summary of relevant findings from previous
studies are presented in Table 1 along with commentary on the current status of the stated issues. This
2012 Recycled Water Feasibility Study examines these and other issues pertaining to the feasibility of
recycled water implementation in the near-term future.
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Morro Bay — Cayucos Sanitary District

Finding
1

2012 Recycled Water Feasibility Study

Table 1: Current Status of Findings from Previous Recycled Water Studies

Previous Finding
[Reference]

The WWTP’s effluent quality consistently meets existing permit limits [Carollo,
1999]

Current Status
[Reference]

The existing plant still consistently meets discharge requirements of Waste
Discharge Requirement Order no. 98-15, NPDES No. CA0047881 (issued
December 1998). The plant currently operates under a 301(h) modified
discharge permit with respect to BOD and TSS discharge requirements. The
MBCSD has entered into agreement with RWQCB to upgrade the facility to full
secondary with an AADF capacity of 1.5 mgd for ocean disposal by 2014.

Ocean monitoring over the last two decades (1990-1999) has shown no negative
environmental impact associated with the discharge [Carollo, 1999]

The existing plant continues to treat wastewater to a quality consistent with
current NPDES permit. MBCSD’s long-term monitoring efforts combined with
supporting analysis and information from the EPA and the RWQCB have found
the WWTP’s effluent complies with the applicable Clean Water Act and Ocean
Plan requirements. The California Coastal Commission concurred with the
findings in Consistency Certification CC-007-06 (2009). The MBCSD has entered
into agreement with RWQCB to upgrade the facility to full secondary with an
AADF capacity of 1.5 mgd for ocean disposal by 2014.

Current operation of the WWTP maximizes overall treatment performance and
ensures highest quality effluent possible is being discharged [Carollo, 1999]

The existing plant continues to treat wastewater to quality consistent with
current NPDES permit. MBCSD’s long-term monitoring efforts combined with
supporting analysis and information from the RWQCB have found the WWTP’s
discharge meets all effluent limitations for TSS, BOD5, and pH, as well as
receiving water limitations for bacteria, light transmittance, dissolved oxygen,
pH, sulfides in sediment, organic materials in sediment, and marine life. The
California Coastal Commission concurred with the findings in Consistency
Certification CC-007-06 (2009). The MBCSD has entered into agreement with
RWQCB to upgrade the facility to full secondary with an AADF capacity of 1.5
mgd for ocean disposal by 2014.

Existing water supply is adequate to meet existing and future water demand
[Carollo, 1999]

Cayucos Sanitary District and the City of Morro Bay have adequate water supply
through local and import supplies to meet current and planned development to
projected build out.
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Morro Bay — Cayucos Sanitary District

Finding
5

Previous Finding
[Reference]
Existing water supply may not be adequate for future water demands,

particularly in drought years, although additional sources are being pursued
[Carollo, 1999]

2012 Recycled Water Feasibility Study

Current Status
[Reference]

City of Morro Bay: The Coastal Aqueduct delivers up to 1,313AFY of State Water
Project water to the City of Morro Bay. The City supplements this supply with up
to 645AFY of Desalination and up to 1,723AFY of groundwater wells for a total
water supply of 3,551. The City’s existing water portfolio supports current
annual average demands of 1,255 AFY and Year-2035 demand of 1,548 AFY
(CH2MHill, 2011).

Cayucos Area: The community of Cayucos and CAWO receive water from the
Whale Rock Reservoir with entitlements of 600AFY, plus agreements with the
City of San Luis Obispo for transfer of 25 AFY to 90 AFY from Naciemento Water
Project, taken from Whale Rock Reservoir. The Cayucos area’s existing water
supply allotments support current annual average demands of 432 AFY and
ultimate demand of 608 AFY to 641 AFY (Carollo, 2012).

WWTP capacity is adequate for future planned growth at existing level of
treatment (Blended Primary/Secondary up to 2.06 mgd ADWF and 2.36 mgd
Peak-Season ADWF) [Carollo, 1999]

The proposed project would implement a new facility with full secondary
treatment capacity for the AADF of 1.5 mgd, including all anticipated peak
seasonal and wet weather flowrates. This will provide adequate capacity for
future planned growth through buildout anticipated in 2030.

Implementation of reuse project will require upgrade of entire wastewater flow
to secondary treatment [Carollo, 1999]

The proposed project would implement a new facility with full secondary
treatment capabilities utilizing oxidation ditches and chlorine disinfection. The
proposed project also installs tertiary filters to improve secondary effluent
quality and disinfection efficiency while facilitating a planned future upgrade to
produce up to 0.4 mgd of Title 22 disinfected, tertiary recycled water. Once the
WWTP Upgrade is complete, secondary upgrades will no longer be a factor in
the feasibility of a recycled water program.

Implementation of reuse project will require portion of wastewater flow going
to reuse to be upgraded to tertiary treatment [Carollo, 1999]

The proposed project also installs tertiary filters to improve secondary effluent
quality and disinfection efficiency while facilitating a planned future upgrade to
produce up to 0.4 mgd of Title 22 disinfected, tertiary recycled water. The
proposed future 0.4 mgd of Title 22 tertiary recycled water exceeds the
identified potential recycled water demands, and depending on the use may
require treatment beyond what is currently proposed.

Addition of full secondary treatment and tertiary treatment will increase the
amount of biosolids to be disposed [Carollo, 1999]

Additional biosolids handling are accounted for in the CEQA document for the
proposed project upgrades to full secondary treatment. Additional production
of biosolids are no longer a prohibitive factor in the feasibility of a recycled
water program.
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Morro Bay — Cayucos Sanitary District 2012 Recycled Water Feasibility Study

Previous Finding Current Status

[Reference]

Finding [Reference]

10 The costs of Phase 1 and 2 viable reuse projects have no fatal flaws; however,
the costs are high with an estimated recycled water production cost ranging
between $2,400/AFY to $5,200/AFY, with the combined Phase 1 and 2 project

projected to cost $3,300/AFY (or normalized to September 2011, $4,900/AFY)
[Carollo, 1999]

The potential recycled water users are largely unchanged from previous studies.
This 2012 Study provides emphasis on reuse programs including agricultural
irrigation. The costs for recycled water remain high with an estimated recycled
water production and delivery cost ranging between $2,500/AFY to $4,000/AFY.
Sustainable potable water supplies and availability of local groundwater makes
recycled water economically unattractive.
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Morro Bay — Cayucos Sanitary District 2012 Recycled Water Feasibility Study

2 Regulatory Requirements
2.1 Recycled Water Background

Since passage of the Porter-Cologne Water Quality Act in 1969, water reclamation has been a key
component of water supply planning in California. The California Water Code contains numerous
statutory requirements that promote beneficial reuse of recycled water and specify authority for
implementation of municipal recycled water programs. The Porter-Cologne Act, itself contained within
the Water Code, includes all provisions for permitting water recycling facilities. Criteria governing
recycled water requirements are included in the Health and Safety Code, California Water Code, Division
7 (Porter-Cologne), and Titles 17 and 22 of the California Code of Regulations. Relevant excerpts from
these Codes are compiled in the California Health Laws Related to Recycled Water or “The Purple Book”
so named because of the purple color used to designate recycled water facilities as recycled water as
opposed to drinking/potable water facilities, which use the color blue.

Wastewater that has been adequately treated can be reused for a variety of beneficial purposes and is
called recycled (or reclaimed) water. Different uses of the water require different levels of treatment
based on protection of human health. In California, the use of recycled water is permitted by the
Regional Water Quality Control Boards in cooperation with the California Department of Public Health.
CDPH reviews and consults on the conditions of recycled water permits as this pertains to public health.
Recycled water policy is promulgated by the State Water Resources Control Board.

In California, recycled water that has undergone advanced treatment processes must have a separate
conveyance system with specified distances separating it from potable water facilities. Recycled water is
distributed to customers for permitted uses via recycled water pipelines, which are either colored
purple or specially marked as recycled water systems in order to avoid cross connection into a drinking
water system.

2.2 National Pollution Discharge Elimination System (NPDES)

The Environmental Protection Agency and Regional Water Quality Control Boards regulate municipal
wastewater outfalls discharging into the Pacific Ocean under National Pollutant Discharge Elimination
System Permits in accordance with Section 402 of the federal Clean Water Act. The MBCSD WWTP
currently operates under a 301(h) modified NPDES permit, which waives full secondary treatment
requirements for biochemical oxygen demand and total suspended solids. Between 2001 and 2006,
MBCSD and the RWQCB engaged in discussions regarding upgrading the existing facility to full secondary
treatment in place of continued requests for a 301(h) modified discharge permit. The City of Moro Bay
and the Cayucos Sanitary District and the RWQCB, reached a Settlement Agreement for Issuance of
Permits to and Upgrade of the Morro Bay-Cayucos Wastewater Treatment Plant (December 4, 2008),
which established a schedule for upgrading the existing MBCSD WWTP to full secondary treatment
levels by March 31, 2014. As a result of the pending California Coastal Commission (CCC) appeal process,
a force majeure open ended time extension to the Settlement Agreement was granted by the RWQCB on
March 24, 2011. The Settlement Agreement was based on facility planning completed in 2006 (and
subsequently refined) which defined an eight year timeline for implementation.
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23 Title 22 Water Recycling Criteria

California Code of Regulations, Title 22 defines water quality requirements for four treatment levels
corresponding to allowable direct reuse types. All recycled water types require secondary treatment and
depending on the reuse application, progressively restrictive disinfection requirements aimed at
protection of human health. The disinfection requirements are presented in Table 2 (CDPH 2001).
Disinfected (and undisinfected) secondary effluent is permitted for restricted uses. The highest quality
recycled water is disinfected tertiary recycled water, often referred to as “recycled water for
unrestricted reuse”. Disinfected tertiary recycled water must be filtered in accordance with accepted
filtration technologies meeting prescribed turbidity limitations in addition to disinfection limits.

Disinfected tertiary recycled water commonly employs granular media filtration, cloth disk filters, and
membranes. When using GMF or cloth filters, filter loading rates are limited to 5 gpd/sqgft and must at all
times meet turbidity limitations not to exceed 2 NTU on a 24-hour running average; 5 NTU for 5% of
time; and 10 NTU at any time. When using membrane filtration, the filtrate must at all times meet
turbidity limitations not to exceed 0.2 NTU more than 5% of the time; and 0.5 NTU at any time.

Table 2: Recycled Water Disinfection Requirements per Title 22

Median Total Maximum Total

Recycled Treatment Coliform Coliform

@) (nmBPN/100 ml) 2
Water Type Process (MPN/200 mI''™  (MPN/100 ml) ©
Disinfected Filtered, 2.2 23@ Surface irrigation of food crops including edible
Tertiary Disinfected™ portion, parks and playgrounds, school yards,
residential landscaping, unrestricted access golf
courses
Disinfected Oxidized, 2.2 23 Irrigation of food crops where the edible
Secondary - Disinfected portion is above ground and is not contacted
2.2 by recycled water
Disinfected Oxidized, 23 240 Irrigation of cemeteries, freeway landscaping,
Secondary - 23 Disinfected restricted access golf courses
Undisinfected Oxidized" N/A N/A Surface irrigation for orchards, vineyards, non-
Secondary food bearing trees, seed crops, ornamental

nursery stock®

Notes:

(1) Utilizing bacteriological results of the last 7 days for which analysis were completed
(2) Does not exceed in more than one (1) sample in any 30 day period

(3) See Regulation 60301.230 in CDPH Recycled Water Regulations

(4) No sample shall exceed a MPN of 240 coliform bacteria per 100 milliliters

(5) See Regulation 60301.320 in CDPH Recycled Water Regulations

(6) Cannot come in contact with edible portion of plant or seed

Source: California Code of Regulations, Title 22, Chapter 3, Article 1

2.4 Groundwater Replenishment Reuse Projects

In addition to the requirements in the table above, indirect potable reuse applications, such as GRRP
and stream augmentation, must meet the requirements for Groundwater Replenishment Reuse Project
in accordance with California Department of Public Health Draft Title 22 Regulation updates. The most
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recent draft update circulated for public review and comment on November 21, 2011 includes major
revisions to:

e Articles 5.1 — Indirect Potable Reuse: Groundwater Replenishment — Surface Application without
Full Advanced Treatment,

e Article 5.2 — Indirect Potable Reuse: Groundwater Replenishment — Subsurface Application,

e Article 5.3 — Indirect Potable Reuse: Groundwater Replenishment — Surface Application with Full
Advanced Treatment

The requirements are in draft form and may change before finalization and approval. Based on
conversations with the RWQCB, it is anticipated that stakeholder groups will meet to discuss and finalize
the draft regulations in 2014. The GRRP draft regulations call for advanced treatment including reverse
osmosis and advanced oxidation for groundwater replenishment reuse project. Additionally, there are
requirements for maximum percentage of recycled water to potable water, retention time and distance
from injection to the nearest point of extraction (e.g., potable well) (CDPH 2011).

The draft GRRP regulations are summarized as follows:

e For each GRRP, the recycled municipal wastewater shall be retained underground for a
minimum of two months prior to extraction for use as a drinking water supply.

e Control of Nitrogen Compounds (Total nitrogen of recycled municipal water less than 10 mg/L).
e Recycled Municipal Wastewater Contribution (RWC) Requirements

e Control of Total Organic Carbon

e Additional Constituent Monitoring

e Monitoring Between GRRP and Down-gradient Drinking Supply Wells

e Annual and Five-Year Reporting

e Control of Regulated Chemicals and Physical Characteristics (Quarterly monitoring) for
Maximum Contaminant Levels of the following: inorganic chemicals (Reference CCR Title 22,
Division 4, Chapter 15, Article 4, Section 64431), radionuclide chemicals (Reference CCR Title 22,
Division 4, Chapter 15, Article 5, Sections 64442 and 64443), Organic chemicals (Reference CCR
Title 22, Division 4, Chapter 15, Article 5.5, Section 64444), disinfection byproducts (Reference
CCR Title 22, Division 4, Chapter 15.5, Article 2, Section 64533), and lead and copper (Reference
CCR Title 22, Division 4, Chapter 17.5, Article 3, Section 64678).

25 California Recycled Water Policy

In 2009, the State Water Resources Control Board adopted Resolution 2009-0011 Adoption of a Policy
for Water Quality Control for Recycled Water. This resolution included the adoption of goals to increase
the use of recycled water in California. The resolution also includes framework for eventual mandatory
Salt and Nutrient Management Plans. Based on discussions with the RWQCB, any inland discharge of
treated wastewater will be conditional on preparation of a Salt and Nutrient Management Plan which
will define assimilative capacity of the basin for salts and nutrients and may result in limits lower than
the current Basin Plan objectives. The intent of the SNMP is to prompt cooperative effort between
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stakeholders within each respective groundwater management zone to study, analyze, and develop a
plan that defines a sustainable, long-term strategy for maintaining local water supplies.

2.6 Central Coast Basin Plan

The objective of the Water Quality Control Plan (Basin Plan) is to show how the quality of the surface
and ground waters in the Central Coast Region should be managed to provide the highest water quality
reasonably possible. California’s Porter-Cologne Water Quality Control Act (1969), which became
Division 7 (“Water Quality”) of the State Water Code, establishes the responsibilities and authorities of
the nine Regional Water Quality Control Boards and the State Water Resources Control Board. Each
Regional Board is directed to “...formulate and adopt water quality control plans for all areas within the
region.” The Basin Plan is defined as having three components: beneficial uses which are to be
protected, water quality objectives which protect those uses, and an implementation plan which
accomplishes those objectives. The RWQCB implements the Basin Plan by issuing and enforcing waste
discharge requirements to dischargers that can affect water quality. These requirements can be either
State Waste Discharge Requirements for dischargers to land or federally delegated National Pollution
Discharge Elimination System permits for discharges to surface water.

The Basin Plan establishes Total Maximum Daily Loads for pathogens for Morro Bay and Chorro and Los
Osos Creeks. Those TMDLs stipulate surface water and groundwater objectives for various constituents
including TDS, Chloride, Sulfate, Boron, and Nitrogen, which impact discharge criteria presented in this
Study.

2.7 Ocean Plan

The California Ocean Plan establishes limits or levels of water quality characteristics for ocean waters to
ensure reasonable protection of beneficial uses and the prevention of nuisance. Dischargers to the
ocean shall not cause violation of these objectives. The Ocean plan establishes Water Quality Objectives
and Effluent Limitations, defined by statistical methods, for point source discharges to the ocean, such
as the MBCSD WWTP NPDES permit. The Ocean Plan, in conjunction with the MBCSD Settlement
Agreement, establishes the framework for proposed WWTP upgrades to full secondary treatment.

Current revisions and ongoing evaluation of ocean discharges are focused on brine disposal. Future
Ocean Plan revisions may incorporate limits on total dissolved solids, and/or minimum dilution ratios.
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3 Existing Water Supply
3.1 City of Morro Bay Water Supply and Demand

3.1.1 General

The City of Morro Bay capitalizes on a diversified water supply portfolio which includes imported water
purchased from the State Water Project and local supplies including groundwater and a desalination
plant. The City’s 2010 Urban Water Management Plan (UWMP) describes projected water supplies
sufficient to meet future demands. Drought buffer and mutual aid agreements are in place that provide
contingency water if needed. The City’s water supply is summarized in Table 3.

Table 3: Morro Bay Water Supply

Source Supply (AFY) Notes

State Water Project 1,313 2
Groundwater 3,4

Chorro Groundwater Basin 1,143

Morro Groundwater Basin 581

Total 1,724
Transfers in 0
Exchange in 0
Recycled Water 0
Desalination 645 6
Total 3,682
Notes:

1. Source data derived from 2010 Urban Water Management Plan (CH2MHill, 2010) and County of San Luis Obispo
Master Water Plan (Carollo, 2012).

2. The City owns 174% drought buffer ensuring full delivery of contracted allocations when the SWP can deliver at least
36.5% of contracted allocations. Minimum SWP delivery, coinciding with a minimum 6% allocation year would reduce
the City’s supply to 216 acre-feet.

3. The State Board permitted allocation allows withdrawals from the Chorro Basin only when creek flows exceed 1.4 cfs.
Strategic management of these sources should allow the City to reliably extract 581 AFY from MGWB and 566 AFY from
wells penetrating the Chorro Basin for a total of 1,147 AFY, even in dry years (Carollo, 2012).

4. The City recently installed a “brackish water” desalinization process train to treat the entire 581 AF of their Morro Basin
groundwater allotment for TDS and nitrate.

5. The City has mutual aid agreements in place with the California Men’s Colony and Whale Rock Commission for
emergency supply which is not reflected in this data.

6. The sea water reverse osmosis is used as back up to alternative supply sources due to its relatively high operating
costs.

3.1.2 State Water Project

The California Department of Water Resources is responsible for the construction, operation and
maintenance of the SWP. SWP water originated within the Feather River watershed, is captured in Lake
Oroville, and flows via the Sacramento-San Joaquin Delta, the California Aqueduct and the Coastal
Branch Extension into CCWA's treatment and conveyance facilities. Additionally, a desalination plant
supplements the City’s water supply. Based on the 2010 Urban Water Management Plan, the City’s
existing water supplies are currently provided almost entirely by the SWP. The City is contractually
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entitled to 1,313 AFY of State Water from the County of San Luis Obispo, plus an additional 174 percent
drought buffer to ensure reliability when the SWP reduces overall deliveries during dry years. The
drought buffer ensures the City will receive full allocation when the SWP can deliver at least 36.5% of
the total allocation. The minimum allocation, based on a 6% total delivery, is 216 AFY. It is also noted
that due to delivery constraints, the City cannot receive its entire allocation during certain periods of the
year (i.e., in 2010, the SWP delivery was 873 AFY (CH2MHill, 2011)). Considering the large fixed costs
associated with this supply ($2 million per year), the City’s first priority in water supply strategy should
be to maximize SWP deliveries.

3.1.3 Groundwater

The City also has appropriative water rights from the State Water Resources Control Board for up to 581
AFY from the Morro Basin and 1,143 AFY from the Chorro Creek underflow. In normal years the City can
pump up to 1,724 AFY of groundwater, but only 1,147 AFY in severe drought years. The Morro and
Chorro Basins are shallow alluvial aquifers, which have a limited storage capacity, with groundwater
flowing to the ocean by gravity. These basins can be drained after a short drought. Annual recharge
from rainfall is important to maintain continuous extractions.

The City has reported that both Morro and Chorro Basins are susceptible to nitrate contamination, most
likely from nitrate based agricultural fertilizers and occasionally experience elevated salinity. In 2009,
the City installed a brackish water reverse osmosis treatment train at the seawater desalination facility.
The Brackish Water Reverse Osmosis (BWRO) train provides treatment capacity for TDS and nitrate for
the full permitted 581 AFY of Morro Basin groundwater. At this time, the City cannot treat groundwater
from the Chorro Basin at the desalination facility.

3.1.4 Desalination

The City of Morro Bay constructed a seawater desalination facility in 1992. The existing desalination
plant is capable of producing 645 AFY, but is currently operated only to supplement other water supplies
when required. The City of Morro Bay’s SWRO facility is the only one in San Luis Obispo County although
other coastal communities are in various stages of development.

3.1.5 Water Transfers and Exchanges

The City’s 2010 UWMP identifies important water transfer and exchange opportunities to shore up
water supply reliability; those water supply agreements are summarized as follows:

e The City has a signed mutual aid agreement that allows the two water purveyors to provide
water to each other during water shortages. The CMC operates a 3 mgd water filtration plant
treating water from Whale Rock Reservoir, Chorro Reservoir, and Salinas Reservoir and other
water sources. CMC could provide up to 1.7 mgd to the City in an emergency situation
(CH2MHill, 2011).

e The City entered into an emergency supply agreement with the purveyors of the Whale Rock
system. 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 option would only
be exercised in an emergency and provides only temporary supply.
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e The City had an emergency supply agreement which has expired with the Morro Bay Power
Plant to receive water in short-term emergency. In a short-term emergency this agreement
could likely be reinstated.

3.1.6 City of Morro Bay Demand

The City’s annual average potable water demand consists predominately of residential and commercial
uses, collectively accounting for nearly 80% of the total annual demand of 1,255 AFY. The projected
future City of Morro Bay demand is estimated at 1,548 AFY, corresponding to build-out population of
12,255 in 2035 (CH2MHill, 2011). Current water demands are summarized by use type in Table 4.

Table 4: Morro Bay Potable Water Deliveries, 2010

Water Use Sector # of Accounts Total Volume of Deliveries (AFY) ‘
Single-Family 4,481 653
Multi-Family 355 99
Commerecial 409 250
Industrial 5 3
Landscape 51 14
Agricultural 0 0
Other 0 0
Total 5,384 1,255
Note: Data derived from 2010 Urban Water Management Plan (CH2MHill, 2011).

Unaccounted-for water is defined as the difference between annual production and supply and annual
sales and can include losses due to leaks, reservoir overflows, or inaccurate meters. Unaccounted-for
water has averaged 9 percent of the City’s total production varying from less than 1 percent to fourteen
percent. The City’s extensive pipeline replacement program has reduced pipeline losses, and the City
continues to promptly repair identified water leaks, monitor water consumption versus production so
that water losses can be identified, calibrate water meters periodically, and replace less accurate gear-
drive water meters. (CH2MHill, 2011)

The quality of the City’s water supply depends on the blending proportion of the imported surface water
and local groundwater in addition to water quality of imported water and groundwater. The local
groundwater has a total dissolved solids concentration ranging from 393 ppm to 637 ppm, with an
average of 519 ppm. The SWP has a TDS concentration ranging from 200 ppm to 615 ppm with an
average of 328 ppm (City of Morro Bay, 2010).

Overall, the City’s plan is to maximize supplies from the SWP to provide increased reliability for water
quality reasons, then to provide treatment to groundwater, brackish water, and seawater supplies to
meet water quality objectives during peak-use and during interruptions or shortages in the SWP
delivery. The City needs to identify sufficient water supplies to serve the City under the following
conditions:

1. Toimprove water supply operational reliability during droughts.
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2. To plan for short-term supply shortfalls when State Water or other City water supplies are not
available.

3.2 Cayucos Area Water Organization Water Supply and Demand
3.2.1 General

The Cayucos Area Water Organization members include Morro Rock Mutual Water Company, Paso
Robles Beach Mutual Water Company, County Service Area 10A, and the Cayucos Cemetery District.

3.2.2 Whale Rock Reservoir

Whale Rock Reservoir is located on Old Creek Road approximately ¥%-mile east of the community of
Cayucos. The reservoir is an earthen dam and stores approximately 40,662 acre-feet. The State
Department of Water Resources supervised the project’s implementation between 1958 and 1961. The
reservoir is jointly owned by the City of San Luis Obispo (55.05%), the California Men’s Colony (11.24%),
and Cal Poly (33.71%). The three agencies and a representative of DWR form the Whale Rock
Commission which is responsible for operational policy and administration of the reservoir and related
facilities. The City of San Luis Obispo operates the Whale Rock Reservoir.

CAWO and two private landowners have entitlements for a total of 664 AFY from Whale Rock Reservoir
as presented in Table 5.

Table 5: Whale Rock Reservoir Downstream Entitlements

Water User Entitlement (AFY) Notes
Paso Robles Beach Water Association 222 2
Morro Rock Beach Water Association 170 2
County Service Area 10A 190 2
Cayucos-Morro Bay Cemetery District 18 2
Mainini Ranch (Private Landowner) 50
Ogle (Private Landowner) 14

1. Data derived from San Luis Obispo County Master Water Plan (Carollo, 2012).

2. Member of Cayucos Area Water Organization with total entitlement of 600 AFY; allocations amongst the members are
established by internal operating agreements.

3. The agencies generally receive their entitlements via pipeline from the reservoir, while the land owner’s entitlement is
released from the reservoir.

In addition to the Whale Rock Reservoir entitlements, CSA 10A has secured between 25 AFY and 90 AFY
of Naciemento Water Project from the City of San Luis Obispo which will be taken from Whale Rock
Reservoir. Agreement provisions allow for up to 90 AFY of NWP, if necessary, to be delivered to Morro
Rock Beach Water Association or Paso Robles Beach Water Association.

3.2.3 CAWO Demand

The CAWO’s annual average potable water demand consists predominately of residential and
commercial uses totaling an annual average demand of 432 AFY. The projected future CAWO demand is
estimated between 608 AFY and 641 AFY (Carollo, 2012).
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4 Wastewater Facilities

This section describes current and project wastewater generation, existing and proposed wastewater
facilities, and anticipated wastewater quality.

4.1 Wastewater Generation

The current flowrates, build out capacities, and related assumptions are presented in Table 6. The
existing WWTP’s diurnal flow curve is presented in Figure 1. The diurnal curve is derived from data
gathered in 2011 and interpolated to the ultimate AADF capacity of 1.5 mgd.

Table 6: Wastewater Flow Generation Projections

Build-Out
Parameter Current Increase Design Value
Population — Morro Bay No. 10,544 1,956 12,500
(Residential Flow Contribution) (gpcd) (87)
Population — Cayucos Sanitary District No. 5,134 596 5,730
(Residential Flow Contribution) (gpcd) (65)
Population — MBCSD No. 15,678 2,552 18,230
Average Annual Daily Flow mgd 1.25 0.21 1.5
Average Daily Maximum Month Flow mgd 2.66 0.21 2.9
Peak Season Dry Weather Flow, Peak Day mgd 2.49 0.22 2.7
Notes:
1. Datain this table was derived from Tables A, B, C, and D of Appendix A — Revised Flow and Loadings Technical
Memorandum of the Wastewater Treatment Plant Upgrade Project, Facility Master Plan Draft Amendment No. 2
(MWH, 2010)
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Figure 1: MBCSD Wastewater Diurnal Curve, Normalized to 1.5 mgd
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4.2 Existing Wastewater Facilities Description

MBCSD employs a centralized wastewater treatment strategy in which wastewater is collected from
residences and industries throughout the City of Morro Bay and Cayucos Sanitary District service areas
and conveyed via a wastewater collection system to the current WWTP site. A network of gravity sewer
pipes are used to transport the wastewater downhill while pump stations and force mains are used to
pump wastewater uphill. The City of Morro Bay’s collection system consists of gravity sewers ranging in
size from 6-inches to 27-inches and three pump stations. Additionally, a lift station just north of Morro
Bay pumps wastewater collected in the Cayucos Sanitary District service area into to a gravity
interceptor that conveys wastewater to the MBCSD WWTP (Wallace Group 2006).

The MBCSD Wastewater Treatment Plant is located in the northwest portion of the City of Morro Bay
and serves a population of approximately 15,678 within the City of Morro Bay and the community of
Cayucos located in unincorporated San Luis Obispo County. The WWTP is currently designed for an
average dry weather flow of 2.06 million gallons per day, a peak seasonal dry weather flow of 2.36 mgd,
and a peak hour flow of 6.6 mgd. Average annual flow at the existing facility is 1.25 mgd. Flows from the
WWTP are discharged through a 27-inch diameter pipeline that extends 2,900 feet offshore into the
Pacific Ocean.

The WWTP has a secondary treatment design capacity of 0.97 mgd. Flows in excess of 0.97 mgd
receiving primary treatment only before blending with secondary effluent, disinfection and discharge to
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the Pacific Ocean. With an average annual daily flow at the existing facility of 1.25 mgd, the majority of
WWTP effluent currently receives secondary treatment during most of the year.

4.3 Proposed Wastewater Facilities Description

MBCSD is proposing improvements to its WWTP to comply with the regulatory requirements
enumerated in the 2008 Settlement Agreement with the RWQCB to upgrade the facility to full
secondary treatment. New WWTP facilities are proposed to replace the existing WWTP to update the
wastewater treatment process to meet discharge permitting requirements, and to position the City and
District for future reclamation. The proposed treatment process includes a new influent pump station, a
new residuals facility (including screening and grit removal for pretreatment), new oxidation ditches,
new secondary clarifiers, a new return activated sludge and waste activated sludge pump station, new
tertiary filters, and new chlorine contact basins. The WWTP will also include a new Operations Building
and a new Maintenance Building. The proposed WWTP Process Flow Diagram is presented in Figure 2.
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Figure 2: MBCSD Wastewater Treatment Plant Upgrade Process Flow Diagram
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Under normal flow conditions the WWTP will produce filtered effluent meeting Title 22 requirements
for “disinfected secondary — 23” water and will be suitable for limited reuse at the WWTP and restricted
uses in the vicinity of the WWTP. Additionally, the proposed WWTP will include a truck filling station for
a variety of allowable recycled water uses such as dust control and construction soil moisture
conditioning. The tertiary filters will be used initially as a polishing step to improve disinfection as well as
provide for the use of recycled water onsite.

The current proposed project includes provisions for future upgrades to produce up to 0.4 mgd (448
AFY) of Title 22 disinfected tertiary recycled water for unrestricted reuse. Measures necessary for
implementation of disinfected tertiary recycled water include:

e Installation of approved filtration process (proposed as cloth disk filters) designed for maximum
loading rate of 6.0 gpm/sqft;

e Reconfiguring existing chlorine contact basin to provide 90-minute modal contact time for peak
flowrate of 555gpm (0.8mgd);

e Installation of instrumentation and controls to provide online, continuous monitoring of filter
influent and effluent for turbidity;

e Engineering report and permitting process through RWQCB and CDPH.
4.4 Municipal Wastewater Effluent

The proposed Wastewater Treatment Plant Upgrade project will employ an extended aeration, activated
sludge process (oxidation ditches) and chlorine disinfection to meet standard secondary effluent
limitations for BOD and TSS. MBCSD has voluntarily incorporated tertiary filtration of secondary effluent
up to 1.5 mgd (96 percent of annual volume) to provide a higher level of treatment than required by the
NPDES permit. As conceived, the proposed WWTP will discharge to the Pacific Ocean via the existing
outfall. The WWTP Facilities Master Plan provides anticipated NPDES discharge limits which are
presented in Table 7.
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Table 7: Anticipated NPDES Permit Limits for Ocean Discharge

Parameter Unit Value

Biochemical Oxygen Demand (BOD)

Average Monthly mg/L 30

Instantaneous Maximum mg/L 50

30-Day Average Percent Removal % 85
Total Suspended Solids (TSS)

Average Monthly mg/L 30

Instantaneous Maximum mg/L 50

30-Day Average Percent Removal % 85
Total Coliform Bacteria

30-Day Median MPN/100mL 23

Maximum MPN/100mL 2,400
Grease and Oil

Average Monthly mg/L 25

Average Weekly mg/L 40

Instantaneous Maximum mg/L 75
Settleable Solids

Average Monthly ml/L 1.0

Average Weekly ml/L 1.5

Instantaneous Maximum ml/L 3.0
Turbidity

Average Monthly NTU 75

Average Weekly NTU 100

Instantaneous Maximum NTU 225
pH 6.0-9.0

Notes: Data in this table was derived from Tables B of the Wastewater Treatment Plant Upgrade Project, Facility Master Plan
Draft Amendment No. 2 (MWH, 2010)

It is noted that the treatment objective of the new facility is to provide at least full secondary treatment
at all times. A properly functioning extended aeration, activated sludge process will produce effluent
significantly better than the discharge limits presented above and this higher quality secondary effluent
will also be critical to the reliable operation of the filtration/disinfection facilities. It is anticipated that
the proposed secondary treatment process will maintain effluent characteristics presented in Table 8.
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Table 8: Assumed Secondary Effluent Characteristics

Parameter Unit Value

Biochemical Oxygen Demand (BOD)

Probable Range mg/L 10-15

Probable Average Percent Removal % >90
Total Suspended Solids (TSS)

Probable Range mg/L 10-15

Probable Average Percent Removal % >90
Total Coliform Bacteria

Probable Range MPN/100mL <23

Maximum MPN/100mL <120
Turbidity

Probable Range NTU <15
pH 6.0-9.0

Notes: Assumed values are stated based on performance of similar extended aeration activated sludge plants (i.e., oxidation
ditches) operating at hydraulic retention time (HRT) of 20-24 hours, solids residence time (SRT) +10 days, and utilizing
anoxic selectors for denitrification.

The anticipated secondary effluent will be well suited for tertiary filtration including cloth disk filters. Of
particular interest to water reclamation is the concentration of dissolved solids and in particular Sodium
and Chloride. Dissolved solids are not appreciably affected by secondary treatment or tertiary filtration,
so the current effluent quality, presented in Table 9, is considered representative of the anticipated
future secondary/tertiary treated effluent.

Table 9: Existing Effluent Water Quality

Value Value
Parameter Unit (1999)* (2011/12)
Salinity
Total Dissolved Solids mg/L 887 942
Electrical Conductivity (EC) uS/cm 1.700 -
Specific Conductance (ED at 25°C) pS/cm '__ 1.898
Elemental
Chloride (CI-) mg/L 300 369
Sodium mg/L 210 223
E/«I‘s"c'um. mg/L 46.7 50.8
agnesium mg/L 36.7 38.7
Boron
mg/L 0.5 0.4
Compounds
Bicarb0|:1ate mg/L as CaCO3 294 330
Ammonia mg/L 29 17.3
Nitrate mg/L - 22.1
Total Nitrogen mg/L 36.7 37.5
Total Alkalinity mg/L as CaCO; 293 272
Total Hardness mg/L as CaCO3 263 286
Notes:

1. Values for 1999 data set taken from the Comprehensive Recycled Water Study (Carollo, 1999).
2. Values for 2011/2012 data was obtained from lab results from six 24-hour composite samples taken between February
8, 2012 and February 14, 2012. Test were conducted by FGL Environmental and Agricultural Analytical Chemists.
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Composite samples of tertiary treated wastewater were collected over a 24 hour period and analyzed by
MBCSD for the following characteristics: temperature, conductivity, specific conductance, and salinity.
The sampling period was between August 11, 2011 and December 31, 2011. Data was available for most
of the days in the sampling period, providing a data set of 101 samples.

Values for specific conductance were converted to TDS using a conversion factor of 0.55 puS/cm =1 mg/I
of TDS. The range for domestic wastewater varies between 0.55 to 0.70 pS/cm = 1 mg/l of TDS (Metcalf
and Eddy, 2003). Laboratory analysis of the current wastewater effluent in the month of February 2012
resulted in Special Conductivity/TDS wastewater conversion factor on the low end of the range,
indicative of a water with relatively high chlorides; this is corroborated with the laboratory analysis
mineral composition (Reference Table 9, above). Electrical conductivity values were normalized for
temperature at 25°C to get Specific Conductance and the conversion factor was applied to a four month
data set (August 2011 to December 2011) to estimate typical TDS concentrations in the effluent.

The TDS values calculated for each data point used were arranged in order of increasing magnitude and
each data point was assigned a rank number. Using the rank number for each data point and the total
number of data points, a plotting position was calculated for each data point using the equation:

(nrj 1) x 100

Where: m = rank serial number
n = number of observation

The plotting position calculated for each data point represents the frequency of observations that are
equal to or less than the indicated value. The 95th percentile observation, which corresponds to a TDS
value of 1,106 mg/|, was used as a basis of design for sizing the capacity of a potentially required reverse
osmosis system to reduce salt loading. This means that, according to our data set, 95 percent of the
observed TDS values available during this sampling period were equal to or less than 1,106 mg/I. For salt
loading analysis the 50th percentile observation was used. The corresponding TDS value of 930 mg/I
represents the mean TDS concentration in the data set used.
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Figure 3: Total Dissolved Solids Probability-Log Plot
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For the purposes of this evaluation, TDS goals of 500 mg/L and 1,000 mg/| were used for anticipated
Basin Plan objectives. A maximum TDS level of 1,000 mg/I is typical for recycled water quality primarily
used for irrigation, although irrigation of avocados trees are known to be highly sensitive to salt content
and in particular chloride concentrations. For this study, it is, assumed that chloride is removed
proportional to TDS such that the goal to meet 110mg/L chloride concentration for avocado irrigation
correlates to a treatment objective of 300 mg/L TDS.
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5 Recycled Water Market Analysis

Section 5 describes the effort put forth by the Study Team, with significant contributions by the City of
Morro Bay and Cayucos Sanitary District to assess the opportunities for implementing a recycled water
project. The California State Water Board Strategic Plan Update, adopted in September 2008, sets a goal
of achieving 1,250,000 acre-feet of recycled water use by 2015 while the Recycled Water Policy sets a
goal of achieving 1,525,000 acre-feet of recycled water use by 2020. Recent surveys performed by the
SWRCB and WateReuse suggest the statewide municipal wastewater recycling for beneficial reuse is
between 700,000 and 800,000 acre-feet per year. The State Recycled Water Policy (2009) and ongoing
updates to recycled water regulations, and in particular groundwater replenishment guidelines,
promote the use of recycled water when needed and when it is economically viable.

Considering the statewide initiatives and the community support of recycled water use, the Study Team
evaluated opportunities for implementing a recycled water program. That effort began with a review of
statewide water recycling statistics and common practices which are summarized in Table 10. A more
detailed evaluation of specific recycled water programs along the central and northern California coast
was performed at the request of the California Coastal Commission; the findings of that effort are
presented in Comparative Recycled Water Program Technical Memorandum in Appendix A of this Study.

Focusing on opportunities in Morro Bay and Cayucos area, the Study Team started with the potential
users identified in the 1999 Comprehensive Recycled Water Study, an extensive list of approximately 40
potential users that was reviewed and updated. The numbering system defined in the 1999 Study was
retained for this 2012 Study to maintain consistency and avoid confusion. The identified potential
recycled water users were categorized based on their reuse type as either Direct Reuse applications or
Indirect Potable Reuse projects. This is significant because the regulatory requirements for recycled
water projects vary significantly based on the type of use and potential for public health or
environmental impacts.

Statewide, Direct Reuse applications (i.e., landscape, golf course, and agricultural irrigation) are by far
the most common, making up more than 75% of the reported reuse on an annual basis. Potential Direct
Reuse users were further sorted by reuse type such landscape irrigation, agricultural irrigation, and
“other approved uses” which included predominately commercial/industrial uses. Each Direct Reuse
type was then screened based on the likelihood that specific users would be willing or able to participate
in a recycled water program, and a “gut-check” on the reality of serving certain users based on proximity
to the WWTP relative to estimated recycled water demand.

Next, Indirect Potable Reuse opportunities including groundwater recharge, stream augmentation, and
reservoir augmentation were reviewed. The characteristics of each groundwater basin within the study
area were reviewed in the context of current draft Groundwater Replenishment Reuse Project
regulations (i.e., CCR Title 22, Articles 5.1, 5.2, and 5.3). Furthermore, the groundwater basin historical
water quality and estimated basin safe yield was compared to current demands to assess the need for
groundwater recharge. IPR projects were then screened based on the “need” for artificial recharge (i.e.,
water quality or supply issues), regulatory constraints, and a “gut-check” on the reality of implementing
an IPR project based on the proximity to the WWTP and the estimated recycled water demand.
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From this initial screening process, the Study Team presents a short-list of potential users that will be
carried forth into the recycled water project development stage presented in Chapter 8.
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Table 10: Potential Recycled Water Uses

Landscape Irrigation

Major use of recycled water; potential reduced water costs; landscaping
and turf grass benefit from nutrient concentrations; reduces requirement
for fertilizer for optimum growth

Statewide, accounts for nearly 20% of recycled water use.

Parks/Playgrounds

City owned parks, playgrounds, school playing fields & recreational
facilities

Golf Courses

Most prevalent use of recycled water in state; can be blended with
potable water to meet specific water quality needs for different grass
types

Residential Property
Landscaping

Rarely practical or economical for single family dwellings due to small
demands and numerous infrastructure requirements;

More practical for common area landscaping at multi-family residential
properties (i.e., apartment buildings, condominium complexes and other
sites maintained by homeowner’s associations)

Commercial/Industrial
Property Landscaping

Outdoor landscaping; May use significant amounts of water

Freeway Landscaping

Caltrans has specific policies and design criteria for using recycled water
within highway corridors

Open Space/Median Strips

Publicly owned median strips, roadside landscaping, and irrigated open
space and green belt areas; typically have dedicated irrigation systems
and are easily retrofit and isolated from potable service

Title 22 Disinfected Tertiary water is required for irrigation of all parks,
playgrounds, school yards, residential landscaping, unrestricted access
golf courses, and other irrigation uses not specified elsewhere.

Certain restricted sites can use Title 22 Disinfected Secondary-23
water, including cemeteries, freeway landscaping, restricted access
golf courses, and other irrigation of nonedible vegetation in controlled-
access areas.

Conversions are typically focused on potable water offsets,
necessitating cost-competitive RW pricing with alternative water
supplies.

Agricultural Irrigation

Numerous agricultural processes

Statewide, accounts for nearly 30% of recycled water use

Food Crops

Tertiary effluent is allowable on food crops and root crops even when it
contacts the edible portion of the plant; Scientific study in Monterey
County has validated safe use of disinfected tertiary effluent on food
crops consumed raw

Orchards/Vineyards

Approved use of recycled water with only limited restrictions; Some
prevalent species, avocados in particular, are salt sensitive and are not
typically irrigated with water high in TDS or other specific salts

Pasture/Rangeland

Recycled water may be used to irrigate pasture and rangeland as well as
fodder crops of all types

e Title 22 Disinfected Tertiary water is required for irrigation of all
food crops, including all edible root crops, and where the
recycled water comes into contact with the edible portion of the
crop.

e Title 22 Disinfected Secondary-2.2 water is required for irrigation
of food crops where the edible portion is produced above
ground and not contacted by the recycled water.

e Title 22 Disinfected Secondary-23 water is required for irrigation
of pasture land for animals producing milk for human
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Reuse Type Description Implementation Considerations

Nurseries/Ornamental Plants | Recycled water can be used at wholesale nurseries and at retail nurseries consumption and ornamental nursery stock and sod farms.

to a lesser extent e  Title 22 Undisinfected Secondary water can be used on orchards
where the recycled water does not come into contact with the
edible portion of the crop, vineyards where the recycled water
does not come into contact with the edible portion of the crop,
non food-bearing trees, fodder and fiber crops, pasture for
animals not producing milk for human consumption, seeds not
eaten by humans, food crops that must undergo commercial
pathogen-destroying processing before being consumed by
humans, and ornamental nursery stock and sod farms provided
no irrigation with recycled water occurs for a period of 14 days
prior to harvesting, retail sale or allowing access by the general
public.

e  Conversions are typically focused on potable water offsets,
necessitating cost-competitive RW pricing with alternative water
supplies.

e  Agricultural uses may have site specific water quality
requirements based on the specific commodity grown at that

site.
Seawater Barrier Recycled water is injected into a groundwater basin or surface applied to Statewide, accounts for nearly 8% of recycled water use
prevent seawater intrusion
Injection Wells Recycled water is injected into a groundwater basin to prevent seawater e Injection of recycled water into a groundwater basin is
intrusion from encroaching on areas where an overdraft of groundwater considered a Groundwater Replenishment Reuse Project (GRRP).
may have occurred e  Requires advanced treatment consisting of reverse osmosis and

advanced oxidation processes.

e Incentive to seawater barrier is to protect groundwater supplies
in lieu of reduced groundwater pumping or increased imported
water supplies.

Surface Application Recycled water is spread in strategic locations to promote percolation e  Surface application of recycled water into a groundwater basin is
into a groundwater basin to surcharge the underlying aquifer to prevent considered a Groundwater Replenishment Reuse Project (GRRP).
seawater intrusion from encroaching on areas where an overdraft of e  May require advanced treatment consisting of reverse osmosis
groundwater may have occurred and/or advanced oxidation processes.

. Incentive to seawater barrier is to protect groundwater supplies
in lieu of reduced groundwater pumping or increased imported
water supplies.

Other Approved Uses Other variety of recycled water use types allowed under Title 22 Statewide, accounts for nearly 36% of reuse projects
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Reuse Type Description Implementation Considerations

Construction Dust
Control/Compaction

Recycled water is commonly used for dust control and compaction on
construction projects; Commonly there are special hydrants or filling
stations for this purpose

Industrial Uses

Use specific and may be based on water quality requirements; Users may
include petroleum refineries, smelters, chemical processors, power
plants, canneries, smaller industrial and commercial facilities with
evaporative cooling towers and similar HVAC equipment, and other
facilities with substantial process cooling requirements

Commercial Car Washes

Commercial car washes that are not open to the public and do not use
heated water

Interior Uses/Dual Plumbed
Systems

Used for flushing toilets and urinals, priming drain taps; Retrofit of
existing structures is typically not economical; More viable when installed
during initial construction; Detailed report is required for each proposed
dual plumbed system that fully describes and documents uses,
piping/delivery systems, cross connection controls, boundaries, users, and
other criteria

Commercial Laundries

Can be retrofit to use recycled water in the rinse cycle; Typically only
economical to retrofit larger facilities

Fountains/Water Fountains

Generally incidental to other landscaping uses at golf courses, residential
common areas, commercial properties irrigated with recycled water and
other similar applications

Sewer Flushing/Street
Sweeping

Sewer flushing, street sweeping often supplied by hydrants and filling
stations in strategic locations throughout the distribution system;
Changes to storm water permits may preclude the use of some types of
recycled water

Geothermal/Energy
Production

Recycled water is injected into a geothermal resource where naturally
occurring hot rock heats the water into steam to fuel geothermal power
plants

Recreational Impoundment

Recycled water can be used for recreational impoundments such as golf
course ponds

e Title 22 Disinfected Tertiary water is required for use at
recreational impoundments, industrial or commercial cooling
towers, flushing toilets and urinals, priming drain taps, industrial
process water that may come into contact with workers,
structural firefighting, decorative fountains, commercial
laundries, consolidation of backfill around potable water
pipelines, artificial snow making for commercial outdoor use and
commercial car washes, including hand washes if the recycled
water is not heated, where the general public is excluded from
the washing process.

e Title 22 Disinfected Secondary-23 water is required for industrial
boiler feed, nonstructural firefighting, backfill consolidation
around non-potable piping, soil compaction, mixing concrete,
dust control on roads and streets, cleaning roads, sidewalks and
outdoor work areas, and industrial process water that will not
come into contact with workers.

e Title 22 Undisinfected Secondary water can be used for flushing
sanitary sewers.

e  Conversions are typically focused on potable water offsets,
necessitating cost-competitive RW pricing with alternative water
supplies.

e Industrial/Commercial uses may have site specific water quality
requirements based on the specific process requirement.

Indirect Potable Reuse

Recycled water that is used indirectly as a potable source when blended
with potable water under certain strategies; More stringent regulatory
requirements

Statewide, accounts for nearly 5% of reuse projects

Groundwater Recharge

Draft regulations nearing adoption that define requirements for surface
application and sub-surface application.

e  Requires advanced treatment consisting of reverse osmosis and
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Reuse Type Description Implementation Considerations

Aquifer Storage and Recovery | Involves pumping recycled water into an existing groundwater aquifer advanced oxidation processes.
where it is mixed with potable groundwater and spends a required e  Focused directly on supplementing a potable water source in lieu
residence time moving through the aquifer before being pumped and of increasing imported water supplies.

used as a potable source

Surface Water Augmentation | Not yet widely-accepted; Involves mixing recycled water into an existing
potable water reservoir

Environmental Involves the addition of recycled water to base stream flow to enhance Statewide, accounts for nearly 4% of reuse projects

Enhancements and benefit biological resources in and around the stream

Natural Systems Restoration | Recycled water can be used to restore biological systems by e  Treatment level depends on the exact use and exposure to the
supplementing an existing water source public. Uses which are accessible by the public will require

Wetlands Involves the use of recycled water to create or supplement surface or treatment to Title 22 Disinfe.ct.ed Tertiary requirements.
subsurface wetlands; Can also be added to treatment wetlands, which are | ®  Projects considered when mitigation measures to offset impacts
designed to treat certain types of wastewater to environmental habitat is required.

e  Projects considered for effluent disposal strategy, when other

Wildlife Habitat Recycled water can be used to augment an existing water body to . .
fail-safe methods are unavailable.

encourage biological growth and diversity by creating additional water
supply for biological systems

Not Approved Uses Recycled water to augment potable supply. Plumb recycled water into the | e  Currently not allowed by CDPH
Direct Reuse Pilot Project City’s desalination plant to augment potable supply. Most cost effective e  Public perception
way to get recycled water to the users.
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5.1 Recycled Water Opportunities

The City of Morro Bay and Cayucos Sanitary District prepared a detailed recycled feasibility study
including a market assessment in 1999 that was presented in Comprehensive Recycled Water Study
(Carollo 1999). That study identified a most feasible program consisting of a two phased project serving
up to 435 AFY at a cost ranging between $5,200/AFY for Phase 1 (148 AFY) and $2,400/AFY for Phase 2
(287 AFY). The total cost for Phase 1 and Phase 2, serving the total projected 435 AFY resulted in a
recycled water cost of approximately $3,300/AFY (ENR, CCl = 6134); or normalized to September 2011
the program cost would be approximately $4,900/acre-foot (ENR, CCl = 9116). The study concluded that
implementation of a full-scale recycled water program was not economically feasible, largely due to
significant costs required to upgrade the existing facility and installation of conveyance pipelines to
deliver the recycled water to customers, many of whom had access to relatively inexpensive local
groundwater supplies or imported SWP water or local Whale Rock Reservoir water rights.

Despite previously identified challenges, the MBCSD remains committed to implementing water
reclamation when economically viable. The treatment process proposed for the new WWTP will
produce filtered disinfected secondary-23 recycled water, suitable for use in a number of restricted
uses. The new WWTP project also incorporates features to facilitate future upgrade to produce Title 22
requirements for disinfected tertiary recycled water for unrestricted reuse.

For this 2012 Recycled Water Feasibility Study, an updated market assessment of potential recycled
water customers in the Morro Bay and Cayucos area was performed. All potential users from the 1999
Study, including those that were previously deemed infeasible, were re-evaluated. The City and CSD
reviewed water demand records and verified assumptions on large water users in the region. During the
WWTP siting study, a letter was sent by MBCSD to all City water customers using more than 1 acre-foot
per year, and to potential agricultural customers outside of the City and District boundaries in an
attempt to identify any other potential recycled water customers and to gauge interest in participation
of a recycled water project. Additionally, over the past six months as part of the WWTP siting study,
public input on potential water reuse opportunities was solicited during two well-attended public
meetings. The outreach efforts have not yielded any new credible, potential reuse opportunities.

5.1.1 Direct Reuse - Landscape Irrigation

For market analysis of recycled water for landscape irrigation, the landscape irrigation customers
throughout Morro Bay and Cayucos previously identified were re-evaluated for current water usage and
characteristics. Updated average demands for potential customers were provided by the City where
available through existing water meter data. Single-family home irrigation uses are not considered as
this application is still deemed impractical due to the intensive infrastructure requirements and
economically infeasibility. Twenty potential landscape irrigation customers were identified and are
included in Table 11.
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Table 11: Identified Landscape Irrigation Customers

Average Demand

Site Description Location Current Water Source (AFY)
- N of Cayucos; Along Highway 1 Cayucos None 0
0 WWTP Onsite/Maintenance Yard Morro Bay State Water 1.49
1 Hardie Park & School Cayucos Untreated Well 1.90
3 Paul Andrew Park Cayucos Domestic Water Supply 1.29
5 Cayucos-Morro Bay Cemetery Cayucos Whale Rock Reservoir 17.70
7 Highway 1 Median Cayucos No Current Source 5.00
9 Del Mar Park Morro Bay State Water 8.68
10  The Cloisters Development Morro Bay State Water 5.98
11 Morro Bay High School Morro Bay State Water, Untreated 61.78
Private Well
12 Keiser Park Morro Bay State Water, Untreated 6.21
Well
14  Miscellaneous Pasture Area Morro Bay No Current Source 25.00
- Coleman Park Morro Bay No Current Source 0
15 Del Mar Elementary Morro Bay State Water 6.97
16  SSide of Highway 1 Morro Bay No Current Source 10.00
17 Morro Bay Elementary School Morro Bay State Water 4.46
18  City Park Morro Bay State Water 1.05
19  Monte Young Park Morro Bay State Water 0.43
- Tri-Development Area Morro Bay No Current Source 0.00
20  Bayshore Bluffs Park Morro Bay State Water 1.12
21  Morro Bay Golf Course Morro Bay Chorro Creek, Recycled 275.00
Water from CMC
TOTAL (AFY) 372.28

To facilitate development of credible, viable recycled water projects, several of the identified landscape
irrigation users were screened out from further evaluation based on the following findings. The
potential landscape irrigation users considered in the development of a direct reuse project are
presented in Table 12.

e Sites that do not currently irrigate are eliminated from further consideration. It is unlikely that
these sites will install irrigation systems and/or update landscaping to include more water-
intensive plantings in the future. These sites include Site Numbers: (-) N. of Cayucos Along
Highway 1; (7) Highway 1 Median; (14) Miscellaneous Pasture Area; (-) Coleman Park; (16) S Side
of Highway 1; and (-) Tri-Development Area.

e Potential customers who already obtain water from private and/or untreated wells are also
eliminated from further consideration. These sites already have access to a reliable non-potable
source of water for irrigation and are unlikely to switch to using recycled water provided by
MBCSD at a higher cost. Site 21, the Morro Bay Golf Course is already irrigated with a non-
potable well, which draws non-potable water from Chorro Creek subsurface flows. Rights to
pump this water are related to agreement between the County and the California Men’s Colony
(CMC). Site 1, Hardie Park also already irrigates with non-potable water from an untreated well
and will also be removed from further consideration.
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The remaining twelve potential recycled water landscape users results in a demand of approximately
117.16 AFY. These potential users include City parks, schools and the Morro Bay Cayucos Cemetery. All
but two of the potential customers are within the City of Morro Bay. The largest of these potential
customers is Morro Bay High School. It is noted that Morro Bay High School, Keiser Park, and Morro Bay
Elementary School already use non-potable water sources (i.e., non-potable well water), so recycled
water service to these sites would not offset potable water demands. Furthermore, it is unlikely that the
schools or parks would be willing to pay the cost of recycled water retrofit, maintenance, and
production/delivery costs. Commitments from the schools and parks to use and pay for recycled water
should be secured before the City proceeds with a direct reuse project.

Table 12: Potential Landscape Irrigation Customers Considered

Average Demand

Site Description Location Current Water Source (AFY)
0 WWTP Onsite/Maintenance Yard Morro Bay State Water 1.49
3 Paul Andrew Park Cayucos Domestic Water Supply 1.29
5 Cayucos-Morro Bay Cemetery Cayucos Whale Rock Reservoir 17.70
9 Del Mar Park Morro Bay State Water 8.68
10 The Cloisters Development Morro Bay State Water 5.98
11 Morro Bay High School Morro Bay  State Water, Private Well 61.78
12 Keiser Park Morro Bay State Water, Untreated 6.21
Well
15 Del Mar Elementary Morro Bay State Water 6.97
17 Morro Bay Elementary School Morro Bay  State Water, Private Well 4.46
18 City Park Morro Bay State Water 1.05
19 Monte Young Park Morro Bay State Water 0.43
20 Bayshore Bluffs Park Morro Bay State Water 1.12
TOTAL (AFY) 117.16

5.1.2 Direct Reuse - Agricultural Irrigation

Agricultural irrigation customers throughout Morro Bay and Cayucos previously identified in the 1999
Study were re-evaluated to verify current water usage. All of the identified users currently irrigate with
private wells so the exact irrigation demands are unavailable. The amount of water used to irrigate is a
sensitive topic between farmers and not easily ascertained without actual water meter data, which does
not exist. Similar to the previous 1999 Study, potential agricultural irrigation demands were estimated
using an annual irrigation rate of 2.5 feet per acre. In some cases, the actual acreage that is dedicated to
agriculture at the individual sites is unknown and was estimated using publicly available aerial
photographs (i.e., Google Maps).

Six potential agricultural irrigation customers were identified and are included in Table 13. The potential
customers grow a variety of crops including winter wheat, grass, oranges, avocados, snow peas, and
other orchard crops.
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Table 13: Potential Agricultural Irrigation Customers

Site Description Location \ Current Water Source \ Average
Demand
(AFY)
2 Cayucos Creek Road Cayucos Wells N/A
4 S/W of Whale Rock Reservoir Cayucos Private Well 12.50
6 Old Creek Road Cayucos Creek Before Reservoir 500.00
8 Toro Creek Road Cayucos Unknown N/A
13 Atascadero Rd. East of Highway 1 Unincorporated Private Well 500.00
(a.k.a. Highway 41 Agricultural Corridor) County of
San Luis Obispo
22 Chorro Flats Enhancement Project Morro Bay No Current Source 0
TOTAL (AFY) +1,000

To facilitate development of credible, viable recycled water projects, several of the identified
agricultural irrigation users were screened out from further evaluation based on the following findings:

e Site (2) Cayucos Creek Road is a long distance from the WWTP (over six miles) resulting in high
delivery costs (i.e., annualized conveyance capital cost in excess of $500,000 per year, not
including treatment and annual O&M costs). The acreage and water demand is unknown and
the identified use consists of many small parcels stretching a long distance (approximately two
miles) along Cayucos Creek Road, providing logistical challenges in serving these customers. Site
(2) is eliminated from further consideration due to the uncertainty of multiple property owner
interest, the excessive distance from the WWTP, and the lack of financial incentive for users to
purchase water over locally available and sustainable groundwater supplies.

e Site (4) S/W of Whale Rock Reservoir, Site (6) Old Creek Road, and Site (8) Toro Creek Road are a
moderate distance from the WWTP (approximately three to five miles) resulting in high delivery
costs (i.e., annualized conveyance capital cost between $200,000 and $350,000, not including
treatment and annual O&M costs). The entire acreage and water demand is unknown. Sites (4),
(6), and (8) are eliminated from further consideration due to the uncertainty of multiple
property owner interest, the excessive distance from the WWTP, and the lack of financial
incentive for these users to purchase water over locally available and sustainable groundwater
supplies.

e Site (22) Chorro Flats Enhancement Project was conceived in the 1999 report; however the
Coastal San Luis Resource Conservation District has since purchased that property and
converted it to “dry farming”, i.e., to maintain minimum water levels to restore riparian habitat.
Site (22) is eliminated from further consideration due lack of project need.

Out of the potential agricultural irrigation customers listed above, only one customer responded to
MBCSD inquiries about potential recycled water use. The Agricultural Coalition, represented by Site (13),
consists predominately of avocado growers and responded that they would be interested in recycled
water if available and of adequate quality (low TDS and Chloride) to avoid impacts to avocado growth.
The other potential agricultural customers are not considered viable because of their existing water
supply and lack of participation/response to the MBCSD inquiries. For development of potential recycled
water projects, only Site (13) will be carried through this screening process for further evaluation.
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5.1.3 Direct Reuse - Other Approved Uses

For market analysis of recycled water for other approved uses, the potential customers throughout
Morro Bay and Cayucos previously identified were re-evaluated for current water usage and
characteristics. Updated average demands for potential customers were provided by the City where
available through existing water meter data. Seven potential other approved uses customers were
identified and are included in Table 14.

Table 14: Potential Other Approved Use Customers

Average
Site Description Location Current Water Source Demand (AFY)

32  Morro Bay High School Morro Bay Bus Facility State Water 3.55

33  Mission Linen Supply Morro Bay Commercial State Water 13.93
Laundry

34  Newton (Tropicana) Nursery  Morro Bay Nursery State Water 0.64

35 Morro Bay Fuel Dock Morro Bay Boat Dock State Water 0.18

36 City of Morro Bay Morro Bay Wash Down State Water 0.30

Maintenance Yard Sewer Flushing

Potable

37 Morro Bay State Park/GC Morro Bay  Cart Washing State Water 0.28
Potable

38 Hanson Sand & Gravel Morro Bay Concrete Mixing  State Water, Untreated 0.34

Well
TOTAL 19.22

To facilitate development of credible, viable recycled water projects, several of the identified
agricultural irrigation users were screened out from further evaluation based on the following findings:

e Site (35) Morro Bay Fuel Dock was eliminated from further consideration because water uses
were minimal to zero and its location is too far removed from other potential users.

The remaining six potential recycled water demands for other approved uses totals approximately 19
AFY. These potential users include Morro Bay High School bus facility, a commercial laundry and other
industrial uses throughout Morro Bay. The largest of these potential customers is Mission Linen Supply.

5.1.4 Indirect Potable Reuse — Groundwater Recharge

Groundwater recharge could have the potential benefit of increasing the available water in the adjacent
groundwater basins for potable or nonpotable water use and for reducing sea water intrusion, where it
occurs. Specifically, this Study considers the benefits of groundwater recharge via stream augmentation
at Chorro Creek to maintain conditional 1.4 cfs of creek discharge enabling the City of Morro Bay to
extract its full groundwater allocation of 1,143 AFY.

Groundwater recharge can be accomplished with surface application (i.e., percolation ponds, stream
discharge, or land application), or by subsurface application (i.e., direct injection, seepage pits, or leach
fields). The specific treatment criteria and discharge requirements for groundwater recharge projects
are discussed in Chapter 2.4 of this Study.
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The relevant groundwater basins in the current study area include, from south to north, Chorro Valley
Groundwater Basin, Morro Valley Groundwater Basin, Toro Valley Groundwater Basin, Old Valley
Groundwater Basin, and Cayucos Valley Groundwater Basin. In consideration of a recycled water
groundwater recharge program, the groundwater basins within the study area were evaluated for
physical characteristics, safe yield, supply reliability, and water quality issues. The information presented
in this Section is based on a limited review of previous studies completed for the various groundwater
basins within the study area. For each groundwater basin, the contributing watershed, streams, alluvial
extent and available well location data were digitized using ArcGIS and are presented in Figure 4.
Aquifer properties from each basin were used to estimate two month travel distance in order to
determine required well spacing between potential injection and extraction wells.

The water bearing alluvial deposits underlie the flood plains of the main streams which flow through the
study area out to the ocean. The alluvial deposits within the study area are deepest near the ocean
(generally less than 90-feet deep) and become increasingly shallow further upstream. Within the alluvial
deposits, there are aquifer layers of sand and gravel and aquitard layers of silt and clay. Typically, the
aquifer layers occur above the base of the alluvium and within the upper portion of the alluvial deposits.
For groundwater recharge to be effective, the recharge water must be discharged either directly into
the aquifer layers or into areas where the water can migrate into the aquifer layers.

Currently, groundwater basins are naturally recharged by percolation of runoff and precipitation, but
this has been significantly altered in the Old Creek Basin and the Chorro Basin by the Whale Rock
Reservoir and the Chorro Reservoir, respectively, as the runoff from the main watershed is intercepted
by the reservoir. The basins downstream of each reservoir are recharged by percolation of dam releases
and in the case of Chorro Creek, by treated municipal wastewater effluent discharged from California
Men’s Colony WWTP which represents a source of imported water in the basin.
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Figure 4: Alluvial Groundwater Basins
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5.1.4.1 Chorro Valley Groundwater Basin

The Chorro Valley Groundwater Basin, designated by DWR as Basin 3-42, underlies Chorro Valley and is
drained by Chorro Creek into Morro Bay. The CVGB is contained within three sub-watersheds: Chorro
Reservoir, San Luisito Creek and Morro Bay that combined total 29,763 acres or 46.5 square miles. For
municipal purposes, groundwater is contained within the alluvial material (sand, gravel and clay)
associated with Chorro Creek. The California Department of Water Resources (DWR 2004) reports an
alluvial surface area of 3,200 acres or 5.0 square miles; however, Cleath estimates the effective area of
saturated sediments is 1,900 acres or 3 square miles (Cleath 2009). The alluvial thickness is reported at
70 feet near the mouth of Chorro Creek (DWR 2004). The alluvial basin is predominantly surrounded by
bedrock consisting of Franciscan Complex, Morro Rock Formation intrusives and landslide deposits
(Wiegers 2009). Bedrock generally lacks primary porosity. Groundwater associated with secondary
porosity consisting of joints and fractures in the bedrock may yield supply for residential purposes but
are not considered suitable for GRRP.

CVGB was reviewed in the County of San Luis Obispo Master Water Plan (Carollo, 2012), and a summary
of those findings follow. CVGB water users include the City of Morro Bay, San Luis Obispo County,
California State Parks, California State Polytechnic University, California National Guard, California Men’s
Colony, and residential and agricultural overlying areas. The City of Morro Bay pumps Chorro Creek
underflow from the basin and has appropriative rights to 1,143 AFY. Safe yield drought conditions is
estimated at 566 AFY through the State Board. The perennial yield for the CVGB is estimated at 2,210
AFY. Nitrate concentrations are a concern for water quality in the lower portion of this basin. Seawater
intrusion has been documented historically during periods of extreme drought and is a potential future
concern in the Chorro Flats area, should pumping patterns change significantly. Recent basin TDS
concentrations (measured in 2008) ranged between 500 mg/L and 700 mg/L. Natural recharge to Chorro
Creek is altered by the small reservoir on upper Chorro Creek and by the treated wastewater effluent
from the California Men’s Colony WWTP. The California Men’s Colony discharge is largely imported
water, which effectively augments the natural stream flow and an agreement between the California
Men’s Colony and the County of San Luis Obispo, establish rights to withdraw this water for irrigation of
the Morro Bay Golf Course.

The elevated nitrates, appropriative rights, and most notably, conditioned minimum Chorro Creek
discharge of 1.4 cfs to protect Steelhead habitat provide constraints for drinking water supplies that
could potentially be improved through a recharge program.

The RWQCB passed Resolution R3-2006-044 on July 7, 2006, adopting a Total Maximum Daily Load and
Implementation Plan for Nutrients and Dissolved Oxygen in Chorro Creek. A summary of the criteria
relevant to this Study are presented in Table 16.
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Table 15: CVGB Aquifer Properties

Parameter Description

Surface Area: 3,200 acres (5.0 square miles) (DWR 2004)

Thickness: 70 feet (DWR 2004)

Groundwater Storage Capacity: 9,600 acre-feet (DWR 2004)

Average Well Yield: 200 gallons per minute (GPM) (DWR 2004)

Maximum Well Yield: 700 GPM (DWR 2004)

Specific Yield: 0.12 (DWR 2004)

Hydraulic Conductivity: 60-65 feet/day (Cleath 2009)

Hydraulic Gradient: 0.003-0.004 ft/ft (non-pumping), 0.025 ft/ft (pumping)

Table 16: CVGB Total Maximum Daily Loads for Nutrients, Dissolved Oxygen, and TDS

Constituent Unit Value
Nitrate-N mg/L 10
Dissolved Oxygen mg/L 7
TDS, Surface Water mg/L 500
TDS, Groundwater mg/L 1,000
Sodium mg/L 50

Source: RWQCB, Resolution No. R3-2006-044 and Basin Plan

5.1.4.2 Morro Valley Groundwater Basin

The Morro Valley Groundwater Basin, designated by DWR as Basin 3-41, underlies Morro Valley and is
drained by Morro Creek into the Pacific Ocean. The MVGB is contained within the Morro Creek
watershed that is 18,175 acres or 28.4 square miles. For municipal purposes, groundwater is contained
within the alluvial material (sand, gravel and clay) associated with Morro Creek. The California
Department of Water Resources (DWR 2004) reports an alluvial surface area of 1,200 acres or 1.9
square miles. The alluvial thickness is reported at 60 feet (DWR 2004). The alluvial basin is surrounded
by bedrock consisting of Franciscan Complex, intrusive rocks and landslide deposits (Hall 1979). Bedrock
generally lacks primary porosity. Groundwater associated with secondary porosity consisting of joints
and fractures in the bedrock may yield supply for residential purposes but are not considered suitable
for GRRP.

MVGB was reviewed in the County of San Luis Obispo Master Water Plan (Carollo, 2012), and a summary
of those findings follow. MVGB water users include the City of Morro Bay, Morro Bay Power Plant, a
cement plant, a small public water system (mobile home park), and residential and agricultural overlying
users. The City of Morro Bay pumps Morro Creek underflow from the basin with a permitted allocation
of 581 AFY from the State Board. The existing perennial yield of the MVGB is estimated at 1,500 AFY.
Potential sea water intrusion and nitrates are the predominant concerns for water quality in this basin.
In the mid-1980s, TDS concentrations in groundwater downstream of the narrows near Highway 1
began to exceed 1,000 mg/L seasonally due to seawater intrusion. More recently, basin TDS
concentrations were typically between 400 mg/L and 800 mg/L and increasing toward the coast, except
for an area beneath agricultural fields in the lower valley where TDS concentrations reached 1,000 mg/L,
and nitrate concentrations reached 220 mg/L.
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Shallow alluvial deposits are typically more susceptible to drought impacts. For the upper Morro Valley,
groundwater level and well capacity declines during drought which could limit the availability of the
resource, while in the lower valley area, seawater intrusion would be the primary concern. Inherently,
the shallow aquifer characteristics allow the basins to replenish quickly and flush out seawater intrusion
impacts when the drought condition ends and/or if the pumping practices are adjusted. Furthermore,
the City of Morro Bay’s brackish water reverse osmosis treatment system installed in 2009 was designed
to enable the City to reliably use its permitted groundwater allocation even under the worst drought
conditions on record, considering potential temporary water quality decline.

The Basin Plan defined as a goal in the 1988 Triennial Review, establishment of groundwater objectives
for Morro Valley. To date, the RWQCB has not adopted specific objectives. Prior to issuing any WDR, the
RWQCB must consider beneficial uses of groundwater and the MVGB is designated as a municipal
drinking water source suggesting that objectives for the MVGB could be assumed to be similar to those
defined for the Chorro Valley Groundwater Basin, as presented in Table 16, above.

Table 17: MVGB Aquifer Properties

Parameter Description

Surface Area: 1,200 acres (1.9 square miles) (DWR 2004)

Thickness: 60-80 feet (DWR 2004 and Cleath 2007)

Groundwater Storage Capacity: 7,600/ 33,900 acre-feet (DWR 2004)

Average Well Yield: 300 GPM (DWR 2004)

Maximum Well Yield: 442 GPM (DWR 2004)

Specific Yield: 0.12 (DWR 2004)

Hydraulic Conductivity: 40 feet/day (Cleath 2007; assumption)

Hydraulic Gradient: 0.003-0.008 ft/ft (non-pumping), 0.020 ft/ft (pumping) (Cleath2007)

5.1.4.3 Toro Valley Groundwater Basin

The Toro Valley Groundwater Basin, designated by DWR as Basin 3-40, underlies Toro Valley and is
drained by Toro Creek into the Pacific Ocean. The TVGB is contained within the Toro Creek watershed
that is 9,839 acres or 15.4 square miles. For municipal purposes, groundwater is contained within the
alluvial material (sand, gravel and clay) associated with Toro Creek. The California Department of Water
Resources (DWR 2004) reports an alluvial surface area of 720 acres or 1.1 square miles. The alluvial
thickness is reported at 60 feet (DWR 2004). The alluvial basin is surrounded by bedrock consisting of
Franciscan Complex intrusive rocks and landslide deposits (Hall 1979). Bedrock generally lacks primary
porosity. Groundwater associated with secondary porosity consisting of joints and fractures in the
bedrock may yield supply for residential purposes but are not considered suitable for GRRP.

TVGB was reviewed in the County of San Luis Obispo Master Water Plan (Carollo, 2012), and a summary
of those findings follow. TVGB water users include Chevron (agricultural tenants) and overlying
residential and agricultural users. The projected safe yield of the TVGB was historically estimated at 500
AFY in 1958 and more current safe yield estimates are limited to the documented historical production
that has not resulted in water supply problems, which to date has been up to 532 AFY. Water quality for
a well 0.7 miles inland of the coast between 1954 and 1987 indicates mild seawater intrusion, and the
TDS concentration typically ranges between 400 mg/L and 700 mg/L. In the lower basin near Highway 1,
petroleum hydrocarbon contamination associated with the Chevron marine terminal has been detected
and remedial activities are ongoing.
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Table 18: TVGB Aquifer Properties

Parameter Description

Surface Area: 720 acres (1.1 square miles) (DWR 2004)
Maximum Thickness: 80 feet (DWR 2004)

Groundwater Storage Capacity: 2,900 acre-feet (DWR 2004)

Average Well Yield: Unknown

Maximum Well Yield: 500 GPM (DWR 2004)

Specific Yield: 0.15 (DWR 2004)

Hydraulic Conductivity: 60 feet/day (Assumed)

Hydraulic Gradient: 0.02 ft/ft (Assumed pumping)

5.1.4.4 Old Valley Groundwater Basin

The Old Valley Groundwater Basin, designated by DWR as Basin 3-39, underlies Old Valley and is drained
by Cottontail and Old Creek into the Pacific Ocean. The OVGB is contained within the Whale Rock
watershed that is 4,454 acres or 7.0 square miles. Whale Rock Reservoir is located in the Whale Rock
Watershed which contributes approximately 3.5 square miles to the reservoir. Cottontail Creek and Old
Creek Watersheds are located upstream and contribute an additional 17.2 square miles to the reservoir.
For municipal purposes, groundwater is contained within the alluvial material (sand, gravel and clay)
associated with Cotton Tail and Old Creeks. The California Department of Water Resources (DWR 2004)
reports an alluvial surface area of 750 acres or 1.2 square miles. The alluvial thickness is reported up to
135 feet (DWR 2004). The alluvial basin is surrounded by bedrock consisting of Franciscan Complex,
intrusive rocks and landslide deposits (Hall 1979). Bedrock generally lacks primary porosity.
Groundwater associated with secondary porosity consisting of joints and fractures in the bedrock may
yield supply for residential purposes but are not considered suitable for GRRP.

OVGB was reviewed in the County of San Luis Obispo Master Water Plan (Carollo, 2012), and a summary
of those findings follow. The basin groundwater users downstream of Whale Rock Reservoir include
members of the Cayucos Area Water Organization, which include Morro Rock Mutual Water Company,
Paso Robles Beach Water Association, County Service Area 10A, the Cayucos Cemetery District, and two
landowners. The combined groundwater and Whale Rock Reservoir surface water allocation for CAWO
in Old Valley is 600 AFY and the two private landowners retain 64 AFY.

The estimated safe seasonal yield from OVGB, downstream of the Whale Rock Reservoir was historically
estimated at 600 AFY, although releases from the reservoir were necessary to preclude seawater
intrusion. With direct deliveries of CAWO downstream entitlement to a water treatment plant since
1997 (in lieu of lower basin groundwater pumping), safe basin yield has not been a priority. The
groundwater quality is good with TDS averaging 440 mg/ L. There are no reported groundwater quality
or supply issues.
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Table 19: OVGB Aquifer Properties

Parameter Description

Surface Area: 750 acres (1.2 square miles) (DWR 2004)
Maximum Thickness: 135 feet (DWR 2004)

Groundwater Storage Capacity: 4,600 acre-feet (DWR 2004)

Average Well Yield: 200 GPM (DWR 2004)

Maximum Well Yield: 335 GPM (DWR 2004)

Specific Yield: 0.15(DWR 2004)

Hydraulic Conductivity: 60 feet/day (Assumed)

Hydraulic Gradient: 0.02 ft/ft (Assumed pumping)

5.1.4.5 Cayucos Valley Groundwater Basin

The Cayucos Valley Groundwater Basin, designated by DWR as Basin 3-28, underlies Cayucos Valley and
is drained by Cayucos Creek and Little Cayucos Creek into the Pacific Ocean. The CYUVGB is contained
within the Cayucos Creek Watershed that is 11,526 acres or 18.0 square miles. For municipal purposes,
groundwater is contained within the alluvial material (sand, gravel and clay) associated with Cayucos
Creek and Little Cayucos Creek. The California Department of Water Resources (DWR 2004) reports an
alluvial surface area of 530 acres or 0.8 square miles. The alluvial thickness is reported at 100 feet near
center of the valley and more than 120 feet at the coast (DWR 2004). The alluvial basin is surrounded by
bedrock consisting of Franciscan Complex, intrusive rocks and landslide deposits (Hall 1979). Bedrock
generally lacks primary porosity. Groundwater associated with secondary porosity consisting of joints
and fractures in the bedrock may vyield supply for residential purposes but are not considered suitable
for GRRP.

CYUVGB was reviewed in the County of San Luis Obispo Master Water Plan (Carollo, 2012), and a
summary of those findings follow. The basin groundwater users include a small public water (mobile
home park) and overlying residential and agricultural users. The projected safe seasonal yield from
CYUVGB was historically estimated at 600 AFY and there has not been any subsequent basin-wide
studies to confirm or update this number. The estimated production from the basin was reported as 350
AFY in 1987. There are no reported groundwater quality or supply issues.

Table 20: CYUGB Aquifer Properties

Parameter Description

Surface Area: 530 acres (5.0 square miles) (DWR 2004)
Thickness: 100 to 120 feet (DWR 2004)

Groundwater Storage Capacity: 4,000 acre-feet (DWR 2004)

Average Well Yield: 100 gallons per minute (GPM) (DWR 2004)
Maximum Well Yield: 166 GPM (DWR 2004)

Specific Yield: 0.15 (DWR 2004)

Hydraulic Conductivity: 60 feet/day (Assumed)

Hydraulic Gradient: 0.02 ft/ft (Assumed pumping)

5.1.4.6 Opportunities and Constraints

As prescribed in the Groundwater Replenishment Reuse Project draft Title 22 amendment, recycled
municipal wastewater shall be retained underground for a minimum of two months prior to extraction
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for use as a drinking water supply. In order to estimate the required spacing between injection wells and
extraction wells to maintain a minimum two month retention time, the average groundwater velocity is
calculated as follows:

hydraulic conductivity (K) x hydraulic gradient (i)
porosity (assumed to approximate specific yield)

Avg. Groundwater velocity (Gv) =

To estimate the conceptual distance groundwater travels in two months in the aquifer, double the
pumping hydraulic gradient was used in the equation above for each basin to account for the increased
hydraulic gradient that would result from injection. Therefore, estimated conceptual well spacing for
each basin is as follows:

Chorro Valley Groundwater Basin: 1,650 feet
Morro Valley Groundwater Basin: 800 feet
Toro Valley Groundwater Basin: 1,000 feet
Old Valley Groundwater Basin: 1,000 feet
Cayucos Valley Groundwater Basin: 1,000 feet

It is noted that the actual two month retention times may vary considerably compared to the estimated
conceptual well spacing distances calculated above as groundwater velocity in preferential flow paths in
the aquifer may be greater than the calculated average velocity. The Draft GRRP Regulations contained
within Title 22 require a tracer study to demonstrate retention time of two months.

Based on the above estimated well spacing between injection and extraction wells for potable supply, a
GRRP will be difficult to locate in any of the basins without relocating existing wells. If GRRP were
initiated to form a hydraulic barrier to prevent seawater intrusion in any of the basins, all drinking water
wells would likely be required to be located between 1,000 and 2,000 feet inland or up-gradient of
injection wells. Based on average production rates of 100 to 300 GPM reported for wells in the above
groundwater basins, an injection well is theoretically capable of recharging 144,000 to 432,000 gallons
of water per day. Multiple wells are typically required in order to minimize groundwater mounding (rise
in groundwater elevations) in unconfined aquifers and to allow for maintenance during operation.

In addition to the required retention times, which will be difficult to achieve given the aquifer
characteristics described above, a GRRP project will require advanced treatment including reverse
osmosis and advanced oxidation processes. These additional treatment steps are not currently included
in the proposed WWTP upgrades and would be expected to not be cost effective. In addition, the
feasibility of implementing a GRRP in the CVGB, MVGB and TVGB is limited due to the physical
constraints of the basins which consist of thin alluvial aquifers that offer only seasonal storage capacity
during drier periods. For these reasons, a direct recharge project is not included for further
development as part of this 2012 Recycled Water Feasibility Study.

5.1.5 Indirect Potable Reuse — Stream Augmentation

The 1999 Study identified nine different creeks and Morro Bay Estuary to consider for surface water
augmentation. The sites identified previously, and subsequently studied are included in Table 16.
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Table 21: Potential Creeks for Stream Augmentation

23 Cayucos Creek Cayucos Agricultural Crops, Riparian Habitat

24  0Old Creek Cayucos Possible Potable offset

- Cottontail Creek Cayucos Water Supply to Whale Rock Reservoir

25  Willow Creek Morro Bay Agricultural Crops, Riparian Habitat

26  Toro Creek Morro Bay Riparian Habitat

27  Alva Paul Creek Morro Bay

28  Morro Creek Morro Bay Agricultural Crops, Riparian Habitat

29 Little Morro Creek Morro Bay Agricultural Crops, Riparian Habitat

30 Morro Bay Estuary Morro Bay Wetlands

31  Chorro Creek Morro Bay Municipal Supply, Estuary, Irrigation, Red
Legged Frogs, Fish

The nine creeks all eventually drain their respective basins into the Pacific Ocean. To provide benefit to
existing habitat or to the aquifer below, the augmented flows would need to be added far enough
upstream to have the time and distance to provide these benefits requiring additional infrastructure to
convey recycled water from the WWTP to an identified discharge location. In addition to costly
infrastructure requirements, stream augmentation would also require additional treatment including
reverse osmosis and advanced oxidation processes to meet the defined or anticipated basin plan
objectives described previously, or to meet public health criteria described in the Draft Groundwater
Replenishment Reuse Project guidelines. These additional treatment steps are not currently included in
the proposed WWTP upgrades and are not expected to be cost effective. Substantial prior work
documented the benefits of stream augmentation to Chorro Creek to maintain prescribed minimum
creek discharge of 1.4 cfs to improve groundwater reliability and quality. The project was studied by the
City in 2007 and determined to be economically infeasible. The concept was again contemplated as a
component of a project alternative in the CEQA evaluation of the proposed project, which was
determined to not be an environmentally preferred alternative to the proposed project.

5.1.6 Indirect Potable Reuse — Reservoir Augmentation

The City of Morro Bay does not currently operate any reservoirs. The water agencies serving Cayucos
(i.e., CAWO) do currently utilize the Whale Rock Reservoir. The Whale Rock Reservoir is a considerable
distance from the WWTP and thus the infrastructure required to convey recycled water to the reservoir
would be economically infeasible. Neither the City of Morro Bay nor the CAWO would have rights to the
water placed in the Whale Rock reservoir. Additionally, reservoir augmentation would also require
additional treatment including reverse osmosis and advanced oxidation processes. These additional
treatment steps are not currently included in the proposed WWTP upgrades and would be economically
infeasible at this time. Regulatory/institutional acceptance would be a significant challenge in pursuing a
project of this nature because the practice of using recycled water to augment potable reservoirs is not
yet widely accepted by the public. Any project considering this would require extensive public outreach
and education to gain project acceptance. Substantial pilot studies and research would be necessary to
demonstrate that reservoir augmentation would not impact human health in order to obtain a permit
from CDPH — the permitting process preceding implementation of these types of projects are very
expensive and take many years to accomplish.
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5.2 Recycled Water System Hydraulic Criteria

The 1999 Comprehensive Recycled Water Study presented demand peaking criteria for each use type.
Those demand peaking criteria were reviewed for this Study and compared to characteristics of other
similarly sized recycled water programs. The hydraulic criteria utilized in this Study are presented in
Table 22. A unit-graph of the seasonal irrigation demand curve is presented in Figure 5. This Unit-Graph
is applied to specific projects in the following sections for irrigation demands. Industrial and commercial
demands are assumed to be constant year-round.

Table 22: Recycled Water Hydraulic Criteria

Parameter Unit  Value Description
Average Annual Demand (AAD)  AFY “1” AAD represents the annual demand volume of water, reported in
acre feet, for a specific potential user. The AAD value is used to
describe the recycled water project/program and to evaluate
potable water offsets.

Maximum Monthly Demand MGD 2xAAD MMD represents the maximum single-day demand in the peak

(MMD) month of a typical year. The MMD is used to determine recycled
water treatment facilities and storage capacities that must be sized
to meet this seasonal peak demand.

Peak Hour Flow (PHF) gpm 3 x MMD PHF represents the instantaneous flowrate into the recycled water
system to meet the prescribed delivery schedule. The PHF is used to
determine the pumping rate and size of transmission and
distribution piping. For direct reuse applications, it is common to
irrigate during night time periods to minimize the potential for
human contact. An 8-hour delivery (9pm to 5am) is assumed for this
Study.

It is acknowledged that restricted use areas, non-spray irrigation, or
indirect reuse applications can may facilitate extended hour
deliveries, thereby reducing the PHF factor to a little as “1”.

The PHF factor of “3” assumes a concerted water management plan
that would define delivery schedules for each customer. Small
recycled water systems can often see PHF factors between 6 and 9
without a management plan.

Figure 5: Recycled Water Annual Irrigation Demand Unit Graph
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5.3 Recycled Water Market Assessment Findings

5.3.1 Finding No. 1 - Direct Reuse for Agricultural Irrigation

Agricultural irrigation presents the greatest opportunity for a large-scale reuse program. The agricultural
areas flanking Highway 41 represent a potential annual average demand of approximately 500 AFY. The
“Agriculture Coalition” has expressed interest in recycled water, although they have not indicated intent
to participate in implementation of a recycled water program. A project to serve agricultural irrigation
demands, if the farmers were willing to participate, could reduce pumping of the Morro Valley
Groundwater Basin, potentially improving baseline flows in Morro Creek. . Challenges with a large-scale
recycled water agricultural irrigation project include:

e Jurisdictional restrictions — most of the agricultural areas are outside the City’s service area, as
well as sphere of influence necessitating annexation of unincorporated County of San Luis
Obispo through LAFCO;

e Sensitivity to salts, and in particular chloride concentrations would need to be addressed to
ensure avocado tree yield and tree health is not jeopardized;

e Fail-safe disposal would still necessitate ocean outfall during low demand periods;

e Pricing recycled water to be competitive with readily available groundwater would require
substantial subsidies to be borne by the City and District.

e Increased agriculture, promoted by recycled water use, could result in additional contaminant
loading on the groundwater basin due to fertilizer and irrigation practices, if not controlled.

5.3.2 Finding No. 2 — Direct Reuse for Landscape Irrigation and Commercial Uses

Direct reuse opportunities within the City of Morro Bay are predominately landscape irrigation with
Morro Bay Golf Course and the Morro Bay High School accounting for 90% of the total potential irrigable
sites. It is noted that the Morro Bay Golf Course is already supplied by a non-potable source and as such
would have no real incentive to participate in a recycled water project. The remaining focus in the
Morro Bay area should be on the Morro Bay High School due to its close proximity to the WWTP and
relatively large demand. It is noted that the high school currently uses non-potable well water and that
recycled water service would not directly offset potable water demands.

5.3.3 Finding No. 3 — Groundwater Recharge Opportunities

Groundwater recharge is most beneficial in the Chorro Valley Groundwater Basin where recharge is
regulated by upstream Chorro Creek Reservoir dam releases and CMC treated municipal wastewater
discharge. The City is limited in its appropriative rights in CVGB and further constrained by a minimum
creek discharge of 1.4 cfs to allow extraction during certain periods of the year. A stream augmentation
project that could maintain 1.4 cfs would allow more sustained extraction and improve the reliability of
the City’s groundwater supply.
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6 Project Cost Estimating
6.1 Methodology

The section summarizes the procedures and guidelines used in the preparation of estimates of probabl
construction cost (estimate) which are presented in this technical memorandum. The estimate is based
on the quantities and unit price models developed from project-specific planning assumptions and
industry-standard estimating practices. In addition, a project complexity factor is incorporated into the
unit price to adjust for expected difficulties based on the site and work conditions.

6.2 Cost Estimate Criteria

The Association for Advancement of Cost Estimating International provides guidelines for cost
estimating practices and classification. The Cost Estimate Classification System — As Applied in
Engineering, Procurement, and Construction for the Process Industries (AACE International
Recommended Practice No. 18R-97) provides guidelines for applying the principles of estimate
classification to projects such as the MBCSD Recycled Water Feasibility Study. A summary of the
recommended classification system is presented in Table 23.

Table 23: Summary of Estimate Classifications

Primary Secondary
Characteristic Characteristic
Level of Project End Usage Methodology Expected Accuracy Preparation Effort [b]
Definition Typical purpose Typical estimating method  Range [a] Typical degree of effort
S5 ELE Expressed as % of — of estimate Typical variation in low  relative to least cost
(W15 | complete definition and high ranges index of 1
Class 5 0% to 2% Concept Capacity Factored, L: -20% to -50% 1
Screening Parametric Models, H: +30% to +100%
Judgement or Analogy
Class 4 1% to 15% Study or Equipment Gactored or L: -15% to -30% 2to4
Feasibility Parametric Models H: +20% to +50%
Class 3 10% to 40% Budget, Semi-detailed Unit Costs L: -10% to -20% 3to 10
Authorization, with Assembly Level Line H: +10% to +30%
or Control Iltems
Class 2 30% to 70% Control or Detailed Unit Cost with L: -5% to -15% 4to020
Bid/Tender Forced Detailed Take-Off H: +5% to +20%
Class 1 50% to 100% Check Estimate Detailed Unit Cost with L: -3% to -10% 5to 100
or Bid Tender  Detailed Take-Off H: +3% to +15%
Notes:
[a]  The state of process technology and availability of applicable reference cost data affect the range markedly. The +/- value
represents typical percentage variation of actual costs from the cost estimate after application of contingency (typically at a
50% level of confidence) for a given scope.
[b]  If the range index value of “1” represents 0.0005% of project costs, then an index value of 100 represents 0.5%. Estimate
preparation effort is highly dependent upon the size of the project and the quality of estimating data and tools.

The estimates utilized for the development of costs in this 2012 Recycled Water Feasibility Study are
considered Class 4 Estimates which is defined by AACE International as follows:

Class 4 estimates are generally prepared based on limited information and subsequently have
fairly wide accuracy ranges. They are typically used for project screening, determination of
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feasibility, concept evaluation, and preliminary budget approval. Typically, engineering is from
1% to 15% complete and would comprise at a minimum the following: plant capacity, block
schematics, indicated layout, process flow diagrams (PFDs) for main process systems, and
preliminary engineering process and utility equipment lists. Class 4 estimates are prepared for a
number of purposes, such as but not limited to, detailed strategic planning, business
development, project screening at more developed stages, alternative scheme analysis,
confirmation of economic and/or technical feasibility, and preliminary budget approval to
proceed to next stage. Typical accuracy ranges for Class 4 estimates are -15% to -30% on the low
side, and +20% to +50% on the high side, depending on the technological complexity of the
project, appropriate reference information, and the inclusion of an appropriate contingency
determination. American National Standards Institute (ANSI) Standard Reference 7Z94.2-1989
references this class as a “Budget Estimate”, with an accuracy range between -15% to +30%.

The estimate for this Recycled Water Feasibility Study is anticipated to be within an accuracy of -20% to
+30%. The accuracy of an estimate, which reflects the level of confidence that an estimate will be near
the actual project, should not be confused with the application of a contingency, which is a percentage
increase applied to the cost estimate to account for unknown conditions. As project specifics are refined
along the typical project delivery cycle, the accuracy range will narrow to reflect an increased confidence
in the estimating data. The cost estimate, including applicable contingencies, is expected to result in a
delivered project price within the accuracy range identified for the specified estimate class.

6.3 Cost Indices

In developing project cost estimates, it is common to use historical data from similar projects (i.e., bids
from constructed projects). To be relevant to the immediate project, one must consider the date and
geographical region of the cost data. The industry standard barometer of changes in construction
market conditions over time is the Engineering News Record’s (ENR) Construction Cost Index (CCl). This
index is computed from constant quantities of structural steel (weighted 15%), portland cement (2%),
lumber (10%), and common labor (73%) in 20 cities, the average of which is considered to be the
national average and based on a value of 100 in 1913 (Sanks, 852). For consistency with other elements
of the MBCSD Wastewater Treatment Plant Upgrades Project, costs reported in this Study will be
normalized to the ENR-CCI, 20-City Average for September 2011 of 9116.

6.4 Engineering Economics

Engineering economic factors that will be used to analyze estimated costs for project alternatives
include project financing (i.e., interest rate and loan period) and life cycle costs.

6.4.1 Project Financing

The two variables used to define the project financing are the interest rate and repayment period for a
loan. Funding for this project is assumed to be a loan through the SWRCB State Revolving Fund (SRF)
program. Interest rates for this Study are assumed to be 3.0% and the loan period is assumed to be 20
years. The interest rate for the SRF program is one-half of the general obligation bond rate at the time of
preliminary funding commitment. The assumed 3.0% interest rate is conservative based on historical
rates for the program and the loan period of 20-years is standard for SRF (A/P, 3%, 20-years = 0.0672).
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6.4.2 Life-Cycle Costs

Where applicable, to evaluate project alternatives, life-cycle cost analyses were performed to identify
the most cost effective solution. Life-cycle cost analyses consider the present worth of both capital costs
and annual O&M costs for each alternative. Factors incorporated into the life-cycle analysis include:
discount rate of 5% per year for computing present worth values and life-cycle period of 30 years (P/A,
5%, 30-years = 15.3725).

6.4.3 Annualized Unit Pricing

Costs will be analyzed by amortizing capital costs and estimating annual O&M costs in current dollar
value. The sum of the amortized capital cost and annual O&M costs will be considered the cost of
producing recycled water. By dividing the annual recycled water production cost by the estimated
recycled water quantity, a unit price ($/AF) of recycled water will be derived for comparison between
alternatives.

6.5 Basis of Capital and Operating Cost Assumptions

Construction costs will be estimated based on order-of-magnitude construction unit costs defined
below. The unit costs are assumed to include materials, equipment, labor, contractor OH&P, bonds and
insurance, and mobilization. Unit costs presented herein are not intended to represent the lowest prices
achievable in a competitive bid market place, but rather a representative median price that could be
expected from responsible bidders.

6.5.1 Pipelines

The unit cost of constructing pipelines can vary significantly by size, depth, material, and alignment. For
this Study, the pipeline size is anticipated to range between 6” and 12” and the pipeline depth is
anticipated to maintain minimum cover of 3-feet and not exceed 5-feet. Polyvinyl chloride (PVC)
pressure pipe (AWWA, C900) is assumed. The order-of-magnitude pipeline installation cost based on
these assumptions is $120/linear foot.

6.5.2 Storage

Storage tanks for delivery of recycled water typically realize a significant economy of scale. Water
storage tanks are commonly steel (bolted or welded) or concrete. Typically, steel tanks (AWWA D100)
are most cost effective at sizes under about 3 million gallons and thus will be the baseline assumption
used herein. For the tank capacities contemplated in this Study a unit cost of $1/gallon is appropriate.

6.5.3 Pump Stations

Recycled water produced at the wastewater treatment plant will be pumped into the distribution
system. Pump station capital costs are estimated using cost curves published in Pumping Station Design
by Robert L. Sanks (Reference Figure 29-7 for booster pumping station). The cost is extrapolated based
on firm pumping capacity and normalized to current dollar values using the ENR-CCI.
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6.5.4 Tertiary Treatment

Production of Title 22 disinfected tertiary treated recycled water will necessitate upgrades to the WWTP
including filtration, tentatively assumed to be cloth disk filters, and chlorine contact disinfection as
described above. Improvements to meet Title 22 requirements are detailed in the FMP, Amendment 2,
Appendix C — TF/CCB/Title 22 Considerations TM. That study estimated costs associated with
improvements for a Title 22 tertiary facility capacity of 0.4 mgd to be $1.36 million (normalized to
September 2011, $1.41 million). This equates to a construction unit cost of approximately $3.40 per gpd
of Title 22 tertiary treatment capacity.

Project alternatives developed in the subsequent sections consider tertiary treatment capacities greater
than and less than the planned 0.4 mgd facility. To avoid any bias toward larger projects, the baseline
tertiary treatment unit cost of $3.40 per gpd will be adjusted to reflect the actual required treatment
capacity for each respective alternative. Economy of scale is particularly pronounced in small treatment
facilities, especially for facilities below 1 mgd. For this Study, the capital costs are based on the baseline
unit cost of $3.40/gpd for a 0.4 mgd facility and prorated as a ratio of the flows to a power of 0.50 to
account for economies of scale. The equation applied to tertiary treatment estimates will be:

Tertiary Cost (at capacity, “Q”) = $1.41 million x (Q / 0.4mgd)*0.50
Or, deriving an equation based on differing flowrates, the prorated unit cost utilized will be:

Unit cost (at capacity flowrate “Q”) = 2.23 x Q*-0.50
6.5.5 Advanced Water Treatment

Certain water reuse alternatives under consideration necessitate higher levels of treatment than Title 22
disinfected tertiary recycled water to protect drinking water supplies and human health. Guidance for
treatment requirements in indirect potable reuse projects is provided for in the Draft Title 22 GRRP and
includes reverse osmosis and advanced oxidation (i.e., peroxide/ultraviolet light) as described
previously.

Similarly, demineralization may be required to ensure water quality adequate for specific uses.
Alternatives requiring higher quality irrigation water (i.e., reduced TDS and/or Chloride) are assumed to
use reverse osmosis for salinity reduction as described previously.

Review of recent projects of similar type and scale suggest a construction unit cost of approximately
$7.00 per gpd of treatment capacity is appropriate.

6.5.6 Customer Retrofit and Connection Costs

Each recycled water customer would require a connection to the new recycled water distribution system
including a service lateral and meter. This cost will vary by size, as a function of flowrate.

Onsite retrofits are also required to separate existing potable system from the recycled water plumbing.
Onsite retrofits can vary in cost based on complexity with simple conversions on the order of $10,000.
More complex retrofits, for example golf courses that require separate water systems (i.e., potable
connections) for green watering can cost hundreds of thousands of dollars.
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For this Study, recycled water retrofits and connections are estimated using an average cost of $15,000
per connection. These costs should be verified on a site-specific basis in subsequent project
development.

6.5.7 Operating and Maintenance Costs

The O&M costs incorporated into the annualized recycled water production estimates are presented in
Table 24. It is noted that these O&M costs do not include the cost of additional management and
operational staff necessary for a recycled water program. At a minimum, a manager position would
likely be required at a FTE burdened cost (i.e., including benefits) of approximately $150,000 per year.
Additional operations staff may also be required depending on the complexity and scale of a given
recycled water system.

Table 24: Summary of Annual Operations and Maintenance Costs

Category Annual O&M Cost

Pipelines 0.25% of construction cost

Pump Stations 1% of construction cost, plus power at $0.15/kw-hr

Storage 0.5% of construction cost

Recycled Water Site Cross-Connection Checks $800 per customer per year

Tertiary Treatment $0.25 per gpd of treatment on annual basis

Advanced Water Treatment $0.50 per gpd of treatment on annual basis

Management and Operations Staff Not included at this time — dependent on scale and complexity
of project

6.5.8 Contingencies

Project contingencies are applied to cover uncertainties in the estimating practice including unknown or
unforeseen costs. Industry standard contingencies can range from 10% to +30%, depending on the
confidence level of the estimate (i.e., project stage, risk, scope development, engineering constraints,
etc.). For this Study, a 25% contingency is added to the estimated construction cost prior to adding
implementation costs described below.

6.5.9 Implementation Cost Allowances

Implementation cost allowances (a.k.a. “soft costs”) are included in project estimates for costs directly
associated with delivering a project from planning through construction that are not included in the
construction estimate (i.e., Planning, Design, Permitting, Construction Management/Inspection, Project
Administration, and Commissioning and Closeout). It is recognized that projects with smaller
construction costs have a larger percentage of project delivery (soft) costs, while the larger projects
have a smaller percentage of soft costs. This is primarily due to the number of implementation cost tasks
that have relatively fixed costs such as contract processing, permit fees, bidding, etc. These fixed costs
have a greater impact on the smaller projects.

Seven of the largest municipalities in California (Cities of Long Beach, Los Angeles, Oakland, Sacramento,
San Diego, San Jose, and the City and County of San Francisco) have collaborated to study over the last
10 years, the actual cost of delivering capital improvement projects. The California Multi-Agency CIP
Benchmarking Study was first published in 2002 and has been updated yearly to reflect a larger number
of projects. The results of this benchmarking study provide insight into soft costs of California projects as
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a function of project type and size. Of 112 municipal projects (median construction value of $3.32
million) including reservoirs and treatment plants, and 252 pipeline projects (median construction value
of $0.86 million), the project implementation or delivery costs averaged 36% to 37% of the construction
costs.

For this Study, we have utilized a project implementation allowance of 35% of the estimated
construction cost.

6.6 Project Funding
This section discusses recycled water project cost components and typical funding strategies.
6.6.1 Project Cost Components

Recycled water project costs that must be recovered include capital costs (i.e., planning/design,
construction, commissioning), operations and maintenance, and production and delivery costs. These
costs can be categorized as fixed and variable. For example, the capital costs, annualized in accordance
with an assumed financing plan, are fixed costs that are a liability to the project regardless of the
amount of recycled water produced. Operations and maintenance is generally considered a fixed cost
because these activities are required to keep the process systems in proper working order and to ensure
compliance with permits, which are generally independent of the amount of recycled water produced.
Production and delivery costs are variable, as they are directly proportional to the chemical and power
(e.g., pumping) requirements.

6.6.2 Project Cost vs. Recycled Water Pricing

This Study estimates recycled water unit costs by dividing the calculated annual cost by the projected
recycled water demand to determine a cost per acre-foot per year. This is a sound method for planning
purposes, however, it should be noted that if a project is implemented and the projected demand is
significantly lower, the actual production cost could be significantly higher because the fixed cost
component must be spread over fewer units.

For illustration purposes, consider a recycled water direct reuse project with a projected annual average
demand of 1,000 AFY and an initial capital cost of $10 million (annualized at 3% for 20 years to
$672,000), and O&M of $850,000 per year. The total cost to produce recycled water may be then
considered $1,522,000, and dividing by 1,000 AFY gives a recycled water unit cost of $1,522/AF. Now
consider a scenario where one large user that initially committed to 250 AFY, withdraws from the
system, say an agricultural customer fallows his fields or develops the property for different use. The
project fixed costs remain, but the amount of recycled water produced is decreased to 750 AFY which
increases the effective cost to approximately $2,030/AF. That incremental cost increase must be
covered either by increasing the price of recycled water charged to the remaining customers, or by
subsidizing the program through other means.

Typically, the recycled water “cost” is incorporated into the price established for producing recycled
water. From the example above, the sensitivity of small projects to uncommitted users is evident. Many
agencies structure the project funding system to insulate themselves from these common system
demand variables; however, there must be a discernible benefit associated with the revenue structure.
Programs employed by other recycled water purveyors include:
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e  Municipal financing with recycled water sales price set to recover the cost. This is the most
conventional method and is the one contemplated for this Study. Commonly, the recycled water
purveyor will set the price as a percentage (typically 90%) of the potable water rate to
incentivize the use of recycled water over potable water alternatives. The City of San Luis Obispo
employs this pricing structure for its direct reuse program resulting in recycled water prices
between $2,250/AF and $5,622/AF, depending on the service area and demand volume. In some
situations, the 90% of potable water rate structure may not fully cover the fixed costs of the
recycled water project initially, requiring some form of subsidy by the agency, but that shortfall
can be made up in later years if the recycled water price is escalated with increases in potable
water pricing.

e Take or pay programs. In this type of fee structure, recycled water users would be charged a
fixed fee regardless of the volume of water used in a given period. Typically, there is an
additional “commodity” charge that is variable, depending on the amount of water used.
Wholesale water projects are often structured in this way with fixed fees charged to all
customers connected to the system with the intent of recovering fixed costs that are
independent of actual water used.

e Assessments to property owners that benefit from the recycled water program. For example,
Monterrey Regional charges an assessment fee to properties in prescribed zones that benefit
from their salt water intrusion barrier project, regardless of whether they directly use recycled
water on the property. Property owners that do directly use recycled water then pay a separate,
additional commodity fee for the recycled water delivered.

e Developer impact fees can be charged to new developments for programs that rely on recycled
water as part of its water supply portfolio. Nowadays, large developments are often conditioned
to install recycled water infrastructure for public areas like parkways, parks, and common area
landscaping.

6.6.3 Outside Funding

Most recycled water systems incorporate some form of outside funding which may consist of a
combination of loans, grants, and/or incentives. Low-interest State Revolving Fund (SRF) loans are
assumed as the primary funding mechanism for the alternative development in this Study. Incentive
programs are occasionally offered by water wholesalers or regional jurisdictions to incentivize recycled
water programs that offset potable water demands; however, no incentive programs are currently
available in the central coast region at this time. Grants are also available through several state and
federal programs; however, they are increasingly competitive considering current economic situation.
The Study Team reviewed opportunities for various funding programs to offset the costs of a recycled
water project. Refer to Appendix B for a full discussion of relevant funding programs.

7 Recycled Water Project Alternatives
7.1 Treatment Levels Considerations

Depending on the recycled water use and discharge location, additional treatment beyond secondary
effluent may be required. At a minimum, tertiary treatment and disinfection will be required to meet
Title 22 requirements for unrestricted reuse to protect human health. Inland discharges will also be
subject to limits derived from the objectives of the Basin Plan, and requirements stipulated in the draft
Groundwater Replenishment Reuse Project documents introduced in Section 2 of this Report.
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Furthermore, recycled water quality, in particular salt and mineral concentrations, may dictate advanced
treatment to meet customer needs (i.e., maximum salt loading for agricultural irrigation).

Title 22 regulations govern the treatment requirements necessary for various uses of recycled water;
refer to Section 2 of this Report for full definition. The proposed treatment plant project includes a
tertiary treatment process unit (e.g. cloth disk filters) to improve the effluent quality, but does not
satisfy the conditions of Title 22 to qualify as “disinfected, tertiary recycled water” (Title 22, Section
60301.230) for unrestricted reuse because it does not include specific filter design characteristics and
reliability/redundancy requirements to satisfy Title 22 regulations. Furthermore, Title 22 “disinfected,
tertiary recycled water” must meet specific disinfection requirements including a “contact time” (CT)
value of not less than 450 milligram-minutes per liter with a minimum 90-minute modal contact time,
and compliance with a total coliform bacteria limit of 2.2 MPN/100mL. The proposed process train,
while filtering the secondary effluent (i.e., tertiary treatment), does not include provisions to maintain
filter loading rate less than 5gpm/sf or disinfection CT requirements. Effluent produced from the
proposed WWTP will meet all requirements of the NPDES permit for discharge to the ocean, and will
also meet Title 22 requirements for “disinfected secondary-23 recycled water”, which is suitable for
certain “restricted” reuse purposes including cemeteries, freeway landscaping, golf courses, ornamental
nursery stock and sod farms, pastures for animals, and nonedible vegetation areas where access is
controlled so that the irrigated area cannot be used as a park, playground or school yard. The most
common recycled water treatment level is Title 22 “disinfected, tertiary recycled water” which is
suitable for “unrestricted” use.

7.1.1 Tertiary Treatment Train

All projects considered for implementation would necessitate minimum treatment meeting the
requirements of Title 22 disinfected tertiary recycled water, with the exception of small onsite uses at
the WWTP for washdown and process water which can and will use the filtered “secondary-23 recycled
water”. The proposed WWTP project includes a baseline treatment train that will produce filtered,
disinfected secondary effluent meeting requirements of its anticipated NPDES permit for ocean disposal.
The proposed WWTP project also makes provisions for future upgrades to include cloth disk filters,
expanded chemical facilities, recycled water pump station, and repurposed existing chlorine contact
basins that would facilitate production of up to 0.4 mgd (0.8 mgd peak capacity) of Title 22 disinfected
tertiary recycled water under certain flow conditions.

7.1.2 Advanced Water Treatment

Certain reuse alternatives will require treatment beyond Title 22 disinfected tertiary treatment levels to
meet water quality goals, Basin Plan objectives, or to satisfy CDPH regulations for protection of human
health. The most commonly assumed advanced water treatment process is reverse osmosis and
advanced oxidation, which is consistent with the baseline treatment process train described in draft
Title 22 GRRP regulations.

Reuse projects located within Chorro Valley Groundwater Basin will be required to at least meet Basin
Plan objectives of 500 mg/L and 1,000 mg/L TDS for groundwater and surface water discharges,
respectively, and Total Nitrogen limits, assumed to be 10 mg/L. It is noted that any reuse project within
the Chorro Valley Groundwater Basin will be predicated on development of a salt and nutrient
management plan. The SNMP will determine assimilative capacity of the basin and the allowable
contaminant load contribution of an individual project will be defined based on a cooperative

DUDEK DRAFT (March 9, 2012) Page 58



City of Morro Bay and Cayucos Sanitary District 2012 Recycled Water Feasibility Study

stakeholder process. Given the known groundwater conditions in the Chorro Valley, it is anticipated that
there is marginal assimilative capacity for TDS and no assimilative capacity for nutrient (i.e., nitrogen).
As such, all project alternatives contemplated for discharge within the Chorro Valley are assumed to
limited to 500 mg/L TDS and total nitrogen of 10 mg/L.

While Morro Valley Groundwater Basin does not have defined Basin Plan objectives, given its lack of
assimilative capacity, it is anticipated that discharge limitations similar to the Chorro Valley should be
expected.

TDS goals will be set at 500 mg/L for all projects discharging in the upper Morro Groundwater Basin or
the Chorro Valley Groundwater Basin, achieved with demineralization using reverse osmosis. It is
assumed that the biological process of the proposed WWTP (i.e., biological nitrification/denitrification)
will be able to meet Total Nitrogen limits of 10 mg/L, although advanced water treatment will also
effectively reduce residual nitrate concentrations.

Groundwater injection and projects that result in direct recharge of the drinking water supply may also
need to provide advanced oxidation. Advanced oxidation is a process typically employing hydrogen
peroxide and ultraviolet irradiation or combinations with ozone to produce the hydroxyl radical, a
powerful oxidant capable of destroying trace contaminants remaining in the reverse osmosis permeate
(i.e., contaminants of emerging concern, pharmaceuticals, personal care products, and endocrine
disrupters).

The largest quantity of potential direct reuse opportunity is agricultural irrigation, namely farmers
adjacent to Highway 41, east of the City of Morro Bay. This agricultural area is predominately avocado
groves and orchards. Irrigation of avocado trees is of particular interest and extensive research has
documented sensitivity to dissolved solids and in particular chloride concentration. The reported
tolerance for the most sensitive avocado variety is about 117 mg/I of chloride. As presented previously
in the effluent water quality section, the effluent from the WWTP is expected to have a chloride
concentration of 380 mg/L. The proportion of chloride to TDS is about 36 percent using the calculated
mean TDS of 930 mg/I. It is assumed that chloride is removed proportional to TDS in the RO process
(Metcalf and Eddy, 2003), thus reducing the TDS concentration in the final effluent to below 300 mg/|
will result in a chloride concentration under 117 mg/I. An effluent target TDS of 300 mg/I was used for
effluent to be used for irrigating avocado crops.

To meet the various potential TDS/Chloride target concentrations, four demineralization scenarios were
considered. The concept behind the proposed system is that of having two trains treating the secondary
effluent: one train will treat the effluent through a Membrane Filtration/Reverse Osmosis process that
will reduce the TDS concentration in the product recycled water, and the other train will use tertiary
filtration. Combining the flows from both trains at the calculated ratio will yield a blended effluent that
will meet the target TDS. The four demineralization scenarios are described below. All scenarios were
modeled around treatment of the full WWTP ultimate flow of 1.5 mgd (or 1042 gpm) and design
assumptions are described in Table 25.

DUDEK DRAFT (March 9, 2012) Page 59



City of Morro Bay and Cayucos Sanitary District 2012 Recycled Water Feasibility Study

Table 25: Reverse Osmosis Design Criteria Assumptions

Parameter Unit Value Notes
Flow MGD 1.5
gpm 1,042

TDS mg/L 1,208 1
Tertiary Treatment Recovery Rate % 90 2
MF Recovery Rate % 92 3
RO Recovery Rate % 70 4
RO TDS Removal Efficiency % 90 4

Notes:

1. TDS concentration is the 95th-percenti|e value of dissolved solids data analyzed between August 2011 and
December 2011; see discussion in Section 4.

2. Tertiary filtration recovery rate is based on typical backwash rates and frequency for direct filtration processes
with average solids loading of less than 10mg/L TSS and turbidity less than 2 NTU.

3. Microfiltration recovery rate is based on design criteria established for similar projects, filtering secondary
effluent with solids loading of less than 10 mg/L TSS and turbidity less than 2 NTU.

4. RO recovery rate and TDS removal efficiency (range of 90% to 98%) is based on values provided in Wastewater
Engineering, Treatment and Reuse (Metcalf and Eddy, 2003).

Demineralization Scenario 1 — TF/MF-RO for 1,000 mg/L TDS: This scenario would be applicable to
projects meeting groundwater requirements of less than 1,000 mg/L (i.e., direct reuse in areas that do
not negatively impact groundwater quality). The mass balance model presented in Figure 6
demonstrates a net production efficiency of approximately 96% and a brine waste flowrate of 43 gpm or
62,000 gpd at a concentration of 3,318 mg/L (1,714 Ibs of TDS per day)

Figure 6: Blending Scenario for 1,000 mg/L TDS Target

Tertiary
886 gpm Treatment 797 gpm
1106 mg/L - 1106 mg/L -
N - -
89 gpm
1106 mg/L
1042 gpm 898 gpm
1106 mg/L RO 1000 mg/L
> MF 70% Recovery l:é
92% Recovery 90% TDS Removal Eff.
156 gpm 144 gpm 101 gpm
1106 mg/L 1106 mg/L 158 mg/L
> > >
13 gpm 43 gpm
1106 mg/L 3318 mg/L
— —

Demineralization Scenario 2 — TF/MF-RO for 500 mg/L TDS: This scenario would be applicable to projects
meeting groundwater requirements of less than 500 mg/L (i.e., direct recharge or surface applications
that do impact groundwater quality). The mass balance model presented in Figure 7 demonstrates a net
production efficiency of approximately 75% and a brine waste flowrate of 207 gpm or 300,000 gpd at a
concentration of 3,318 mg/L (8,250 Ibs of TDS per day).
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Figure 7: Blending Scenario for 500 mg/L TDS Target

Tertiary
292 gpm Treatment 263 gpm
1106 mg/L - 1106 mg/L R
A gl Cd
29 gpm
1106 mg/L
1042 gpm 746 gpm
1106 mg/L RO w 492 mg/L
> MF 70% Recovery l\é
92% Recovery 90% TDS Removal Eff.
750 gpm 690 gpm 483 gpm
1106 mg/L 1106 mg/L 158 mg/L
> > >
60 gpm 207 gpm
1106 mg/L 3318 mg/L
—> —

Demineralization Scenario 3 — TF/MF-RO for 300 mg/L TDS: This scenario would be applicable to projects
necessitating recycled water quality goals of less than 300 mg/L (i.e., avocado TDS/CI" tolerance limit). It
is acknowledged that avocado trees do not require TDS under 300 mg/L, however, tree sensitivity to
chloride (a specific constituent of TDS measurement), is well documented. Data for the WWTP effluent
indicates chloride concentration up to 380 mg/L. The assumption of this Study is that chloride is
removed proportionally to TDS and thus, to achieve a target chloride concentration of < 110 mg/L, the
TDS goal would be 300 mg/L. The mass balance model presented in Figure 8 demonstrates a net
production efficiency of approximately 75% and a brine waste flowrate of 256 gpm or 369,000 gpd at a
concentration of 3,318 mg/L (10,202 lbs of TDS per day).

Figure 8: Blending Scenario for 300 mg/L TDS Target

Tertiary
115 gpm Treatment 103 gpm
1106 mg/L - 1106 mg/L R
L L Ll
| 11 gpm
1106 mg/L
1042 gpm 700 gpm
1106 mg/L RO 298 mg/L
> MF 70% Recovery xﬁ
92% Recovery 90% TDS Removal Eff.
927 gpm 853 gpm 597 gpm
1106 mg/L 1106 mg/L 158 mg/L
> > —>
74 gpm 256 gpm
1106 mg/L 3318 mg/L
—> —

Demineralization Scenario 4 — 100% MF-RO: This scenario would be applicable to projects meeting
requirements of GRRP for subsurface application and requiring 100% reverse osmosis. Note also, that
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TMDL for the Chorro Creek is 500 mg/L TDS and 50 mg/L chloride such that alternatives that would
discharge to Chorro Creek (and presumably Morro Creek) for stream augmentation would require
significant TDS/Chloride reductions as defined by this Demineralization Scenario 4 — 100% MF/RO. The
mass balance model presented in Figure 9 demonstrates a net production efficiency of approximately
72% and a brine waste flowrate of 288 gpm or 415,000 gpd at a concentration of 3,318 mg/L (11,477 lbs
of TDS per day).

Figure 9: 100% MF/RO System (No Blending)

Tertiary
0 gpm Treatment 0 gpm
R 0 mg/L > 0 mg/L >
0 gpm
0 mg/L
1042 gpm 671 gpm
1106 mg/L RO w 158 mg/L
> MF 70% Recovery l\é
92% Recovery 90% TDS Removal Eff.
1042 gpm 959 gpm 671 gpm
1106 mg/L 1106 mg/L 158 mg/L
> > >
83 gpm 288 gpm
1106 mg/L 3318 mg/L
—> —

7.1.3 Brine Disposal

Brine is a liquid waste stream of concentrated dissolved solids rejected from the reverse osmosis
process. Brine is not reclaimable and must be disposed of in an appropriate manner. Coastal
communities most commonly dispose of brine in the ocean via an ocean outfall, although the discharge
of brine to the ocean is regulated through an NPDES permit that will likely include project-specific
dilution ratios. Where an ocean outfall is not available, hauling in either a further concentrated liquid
brine solution or dried salt cake would be advisable. Salt concentrating and drying are very expensive
propositions and are only entertained in extreme situations. For MBCSD, all project scenarios assume
that the existing outfall will be available for brine disposal. However, for comparison purposes, a brine
hauling alternative was evaluated and is summarized below.

The four demineralization scenarios described above estimate a brine volume ranging from 110,000 gpd
to 415,000 gpd, depending on the target TDS concentration. Brine could be trucked in 5,000 gallon
tankers, resulting in at least 22 truck trips per day on the low end and more than 80 trips per day on the
high end. Brine disposal costs would include the round trip hauling cost as well as tipping or disposal
fees. It is anticipated that brine hauling would cost millions of dollars per year, adding significant costs to
implementing a recycled water program, making such a disposal strategy infeasible in comparison to
disposal to the ocean via the existing ocean outfall.

Brine disposal to ocean outfalls differ from treated municipal wastewater in dissolved solid
concentration, density, and temperature, and may require revised dilution ration limits. It is noted that
current and ongoing evaluation of the ocean plan by the State Water Resources Control Board is
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focusing on brine disposal. Future updates to the ocean plan may include goals for minimum initial
dilution ratios. Currently, brine discharges to the ocean are permitted on a project specific basis and
initial dilution ratios are specified to protect aquatic life.

7.2 Direct Reuse — Fine Screening

From the market assessment and rough screening presented in Chapter 5, 13 potential direct reuse
users were carried forward for further evaluation. Because the economic feasibility of recycled water
projects is influenced heavily by the delivery infrastructure costs, the fine screening process grouped
potential users by geographical location and use type. The three potential service areas identified are
depicted in Figure 10, and are identified herein as: Service Area 1 — City of Morro Bay; Service Area 2 —
Highway 41 Agricultural Corridor; and Service Area 3 — Cayucos Area.

The service areas were evaluated as single direct reuse recycled water projects and in combinations of
more than one service area to determine the overall most cost effective recycled water project(s). The
intent of this fine screening exercise is to determine order-of-magnitude project costs from which viable
projects can be refined. Assumptions critical to this fine screening evaluation include:

e All potential users are willing to and capable of connecting (however, it is unlikely that all users
will connect to the system);

e The estimated demand for each potential user is accurate (note that unmetered usages were
estimated based on acreage and typical watering intensities).
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7.2.1 Service Area 1 - City of Morro Bay

Service Area 1 includes potential users within the City of Morro Bay as listed in Table 26. Recycled water
would be distributed via a main transmission pipeline along Highway 1 and Main Street. Smaller
distribution pipelines connecting to the main transmission pipeline would convey recycled water to
individual customers. Since most of the potential users are unrestricted, watering times are expected to
be at night, between 9pm and 6am.

It is immediately recognized that several of the smaller potential users on the outskirts of the service
area would drive up the cost of a recycled water project for Service Area 1 and are thus excluded from
this fine screening analysis. These potential customers include Site 19 — Monte Young Park, Site 20 —
Bayshore Bluffs Park, and Site 37 — Morro Bay State Park/GC Cart Washing. Although not considered in
this evaluation, these customers could be incorporated into later phases/extensions of a recycled water
project in this area.

The thirteen potential users considered in the economic evaluation of Service Area 1 are included in
Table 26 and are illustrated in Figure 11.

Table 26: Remaining Potential Direct Reuse Customers Included in Service Area 1

Average Demand

Site Description Location Current Water Source (AFY)

WWTP Onsite/Maintenance Yard Morro Bay State Water 1.49

Del Mar Park Morro Bay State Water 8.68

10  The Cloisters Development Morro Bay State Water 5.98

11 Morro Bay High School Morro Bay State Water, Private 61.78
Well

12 Keiser Park Morro Bay  State Water, Untreated 6.21
Well

15 Del Mar Elementary Morro Bay State Water 6.97

17  Morro Bay Elementary School Morro Bay State Water, Private 4.46
Well

18  City Park Morro Bay State Water 1.05

32 Morro Bay High School (bus fac.) Morro Bay State Water 3.55

33 Mission Bay Linen Supply Morro Bay State Water 13.93

34  Newton (Tropicana) Nursery Morro Bay State Water 0.64

36 City of Morro Bay Maintenance Yard Morro Bay State Water 0.30

38  Hanson Sand & Gravel Morro Bay State Water, Untreated 0.34
Well

TOTAL AAD (AFY) 115.38
MMD (gpd) 198,000
PHF (gpm) 412.5
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Project features include:

Title 22, disinfected, tertiary process train with capacity of at least 198,000 gpd;

Advanced water treatment including MF/RO to meet product water TDS goal of 1,000 mg/L
(Demineralization Scenario 1) and a capacity of 51,500 gpd;

Recycled water pump station with capacity of 412.5 gpm @ 90 psi (approximately 30 BHP);
Approximately 2.5 miles of transmission pipeline along Highway 1;

Customer connections and retrofits to separate potable and recycled water systems for thirteen
sites;

Distribution piping to convey the recycled water from the transmission pipeline to the
customers not directly on the transmission pipeline alignment.

Based on the cost estimating criteria defined in Chapter 6, initial capital costs for the treatment and
backbone infrastructure were and are presented in Table 27.
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Table 27: Service Area 1 Recycled Water Project Costs

Component (Description) Qty Unit UnitPrice Cost
Treatment Facility and Recycled Water Pump Station at WWTP
Tertiary Facilities (Cloth Disk Filters, RW Pumps, and Chem Facilities) 198,000 | gpd $5.01 $992,803
Advanced Water Treatment (MF/RO) 51,480 | gpd $7.00 $360,360
Subtotal Treatment Facility and Recycled Water Pump Station $1,353,163
Distribution System
Transmission Main 13,200 | LF | $120.00 $1,584,000
Customer Retrofits and Connections 13 | Ea. | $15,000.00 $195,000
Distribution Piping 2,000 | LF $100.00 $200,000
Recycled Water Storage 237,000 | gal $1.00 $237,000
Subtotal Distribution System $2,216,000
Recycled Water System
Subtotal Capital Costs $3,569,163
Contingency (25%) $892,291
Subtotal Opinion of Probable Construction Cost $4,461,454
Project Implementation Allowance (35%) $1,561,509
Total Project Cost $6,022,963
Annualized Project Cost (SRF Loan, 3% interest, 20-year period; A/P =0.0672) $404,743
O&M Cost - Annual Basis
Annual Tertiary and Recyled Water PS Maintenance @ 1% of Capital Cost $14,000
Tertiary Facilities Operations (chemical, electrical, Labor, Solids Handling) $49,500
AWT Facilities Operations (chemical, electrical, labor, solids handling) $25,740
Recycled Water Pump Station Operations (electrical @ $0.15/kwh) $12,660
Distribution System Maintenance @ 0.5% of Capital Cost $23,000
Annual Cross-Connection Check and Customer Training | 13 | Ea | $800.00 $10,400
TOTALANNUAL O&M $135,300
0 A D aA Ope 0 41,000
Recycled Water Demand (acre-feet) | 115.38

Cost of Recycled Water (per Acre-Foot delivered) $4,689

7.2.2 Service Area 2 - Highway 41 Agricultural Corridor

Service Area 2 includes potential agricultural irrigation customers east of Morro Bay along Highway 41,
aptly named the Highway 41 Agriculture Corridor, as depicted in Figure 12. This area includes
approximately 200 acres with an assumed watering intensity of 2.5-feet of water per acre resulting in an
estimated annual average demand of 500 AFY. In the absence of site specific irrigation practices, an
assumption is made that the irrigation demand will vary seasonally, similar to that of landscape
irrigation. It is acknowledged that each site has existing groundwater wells that could supplement
recycled water supply. A conservative maximum month factor of 1.77 was assumed resulting in a MMD
of 0.8 mgd. Since the agricultural irrigation sites have limited or restricted access to public and irrigation
practices do not rely on spray irrigation, the delivery time is assumed to be 24-hours per day, such that
the peak hour factor is reduced to 1.0 resulting in a PHF of 555 gpm.

One of the main agricultural commaodities in this area includes avocados, which are particularly sensitive
to salt and chloride, necessitating demineralization. In addition to recycled water quality necessary for
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customer use, it is anticipated that recycled water use in the Morro Valley will necessitate preparation
of a Salt and Nutrient Management Plan which will likely result in permitted salt and nutrient (namely
nitrogen) loading limitations on discharges within the Morro Basin, including for recycled water uses.
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Project features include:

Title 22, disinfected, tertiary process train with capacity of at least 799,000 gpd;

Advanced water treatment including reverse osmosis with a production capacity of 720,000 gpd
and a target recycled water TDS concentration of 300 mg/L (Demineralization Scenario 3);

Recycled water pump station with capacity of 555 gpm @ 90 psi (approximately 40 BHP);

Secondary effluent equalization and recycled water storage is not required for delivery to
Service Area 2 since the restricted/limited access and assumed water practices will allow 24-
hour delivery;

Approximately 2.5 miles of transmission pipeline along Highway 41;

Customer connections and retrofits to separate potable and recycled water systems for
approximately 10 sites;

Distribution piping beyond the transmission main is excluded, as it is assumed that the
agriculture customers will construct necessary infrastructure onto their property from the right-
of-way.

Based on the cost estimating criteria defined in Chapter 6, initial capital costs for the treatment and
backbone infrastructure were and are presented in Table 28.
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Table 28: Service Area 2 Recycled Water Project Costs

Component (Description) Qty Unit UnitPrice
Treatment Facility and Recycled Water Pump Station at WWTP
Tertiary Facilities (Cloth Disk Filters, RW Pumps, and Chem Facilities) 799,000 | gpd $2.49 $1,993,192
Advanced Water Treatment (MF/RO) 719,100 | gpd $7.00 $5,033,700
Subtotal Treatment Facility and Recycled Water Pump Station $7,026,892
Distribution System
Transmission Main 13,200 | LF $120.00 $1,584,000
Customer Retrofits and Connections 10 | Ea. | $5,000.00 $50,000
Distribution Piping - LF $100.00 S0
Recycled Water Storage - gal $1.00 SO
Subtotal Distribution System $1,634,000
Recycled Water System
Subtotal Capital Costs $8,660,892
Contingency (25%) $2,165,223
Subtotal Opinion of Probable Construction Cost $10,826,115
Project Implementation Allowance (35%) $3,789,140
Total Project Cost $14,615,255
Annualized Project Cost (SRF Loan, 3% interest, 20-year period; A/P = 0.0672) $982,145
O&M Cost - Annual Basis
Annual Tertiary and Recyled Water PS Maintenance @ 1% of Capital Cost $71,000
Tertiary Facilities Operations (chemical, electrical, Labor, Solids Handling) $199,750
AWT Facilities Operations (chemical, electrical, labor, solids handling) $359,550
Recycled Water Pump Station Operations (electrical @ $0.15/kwh) $51,088
Distribution System Maintenance @ 0.5% of Capital Cost $17,000
Annual Cross-Connection Check and Customer Training | 10 | Ea | $800.00 $8,000
TOTAL ANNUAL O&M $706,388
|Recyc|ed Water Demand (acre-feet) | 500 |

Cost of Recycled Water (per Acre-Foot delivered) $3,378

7.2.3 Service Area 3 — Cayucos

Service Area 3 includes two direct reuse potential users within the Cayucos area as listed in Table 29 and
presented in Figure 13. Both of these potential customers are landscape irrigation, mainly for a
cemetery and a park. Since most of the potential users are unrestricted, watering times are expected to
be at night, between 9pm and 6am. Recycled water quality will need to maintain TDS less than 1,000
mg/L to satisfy anticipated customer uses. Site 4 is an identified agricultural property of approximately 5
acres, served off of a private well. Site 4 is not carried forward in the project alternative development
because recycled water cannot be provided to that property at a cost comparable to on-site production
of local groundwater. It is anticipated that recycled water use in the Old Valley Groundwater Basin will
necessitate preparation of a Salt and Nutrient Management Plan which will likely result in permitted salt
and nutrient (namely nitrogen) loading limitations on discharges within the Old Valley Basin, including
for recycled water uses.
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Table 29: Remaining Potential Direct Reuse Customers Included in Service Area 3

Average Demand

Site Description Location Current Water Source (AFY)
3 Paul Andrew Park Cayucos Domestic Water Supply 1.29
4 Agriculture Cayucos Private Well -
5 Cayucos-Morro Bay Cemetery Cayucos Whale Rock Direct 17.70
TOTAL AAD (AFY) 18.99
MMD (gpd) 32,550
PHF (gpm) 23
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Project features include:

Title 22, disinfected, tertiary process train with capacity of at least 33,000 gpd;

This scenario includes such small demand that reverse osmosis is not economically feasible to
meet any TDS limits. Alternatively, a potable or raw water blending scenario would need to be
explored to meet anticipated TDS goals of 500 mg/L to 1,000 mg/L; the costs of a blending
facility are not included in this analysis.

Recycled water pump station with capacity of 23 gpm @ 90 psi (approximately 2 BHP);

WWTP system designed to supply recycled water “on demand” such that no recycled water
storage is necessary to meet delivery requirements;

Approximately 4.5 miles of transmission pipeline along Highway 1;

Customer connections and retrofits to separate potable and recycled water systems for
approximately 2 sites;

Distribution piping to convey the recycled water from the transmission pipeline to the
customers not directly on the transmission pipeline alignment.

Based on the cost estimating criteria defined in Chapter 6, initial capital costs for the treatment and
backbone infrastructure were and are presented in Table 30.
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Table 30: Service Area 3 Recycled Water Project Costs

Component (Description) Qty Unit UnitPrice
Treatment Facility and Recycled Water Pump Station at WWTP
Tertiary Facilities (Cloth Disk Filters, RW Pumps, and Chem Facilities) 33,000 | gpd $12.36 $407,863
Advanced Water Treatment (MF/RO) - gpd $7.00 S0
Subtotal Treatment Facility and Recycled Water Pump Station $407,863
Distribution System
Transmission Main 23,760 | LF $120.00 $2,851,200
Customer Retrofits and Connections 2| Ea. | $5,000.00 $10,000
Distribution Piping 1,000 | LF $100.00 $100,000
Recycled Water Storage 39,000 | gal $1.00 $39,000
Subtotal Distribution System $3,000,200
Recycled Water System
Subtotal Capital Costs $3,408,063
Contingency (25%) $852,016
Subtotal Opinion of Probable Construction Cost $4,260,079
Project Implementation Allowance (35%) $1,491,028
Total Project Cost $5,751,107
Annualized Project Cost (SRF Loan, 3% interest, 20-year period; A/P = 0.0672) $386,474
O&M Cost - Annual Basis
Annual Tertiary and Recyled Water PS Maintenance @ 1% of Capital Cost $5,000
Tertiary Facilities Operations (chemical, electrical, Labor, Solids Handling) $8,250
AWT Facilities Operations (chemical, electrical, labor, solids handling) S0
Recycled Water Pump Station Operations (electrical @ $0.15/kwh) $2,110
Distribution System Maintenance @ 0.5% of Capital Cost $31,000
Annual Cross-Connection Check and Customer Training | 2 | Ea | $800.00 $1,600
TOTAL ANNUAL O&M $47,960
0 A D adA Ope 0 4 000
Recycled Water Demand (acre-feet) | 18.99

Cost of Recycled Water (per Acre-Foot delivered) $22,907

7.2.4 Direct Reuse Fine Screening Conclusions

The recycled water costs defined above are high due to the extensive infrastructure costs. To improve
the economics by expanding the total demand, combinations of the three service areas were evaluated.
Some improvement was realized in the bottom line costs with the lowest cost project being a
combination of Service Area 1 and Service Area 2.

The economic feasibility of a recycled water project is determined by comparing the recycled water cost
to the cost of other available water supplies. The main sources of water in the City of Morro Bay include
local groundwater wells, State Water Project water, treated local surface water, and seawater reverse
osmosis or brackish water reverse osmosis from the local desalinization plant. For comparison purposes,
the approximate average costs per acre-foot of water from each of these sources were provided by the
City and are presented in Table 31.
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Table 31: City of Morro Bay Water Supply By Source — Average Cost Per Acre-Foot

Water Source Average Cost Per Acre-Foot*

State Water Project $1,570*
Brackish Reverse Osmosis $980*
Seawater Reverse Osmosis $1,540*

Local Wells S125*
Recycled Water $2,500 to $25,000**

* Source: City of Morro Bay, Estimated using water supply financial data from 2009.

** Preliminary range of recycled water production and delivery costs to combinations of Service Areas 1, 2, and 3 assuming
minimum Title 22, Tertiary-2.2 Recycled Water and demineralization of product water to make it usable for agricultural
irrigation — in particular for Avocado groves.

Conclusions for Direct Reuse Fine Screening Analysis:

e The cost of recycled water is not competitive with the other water sources that are already a
part of the City’s and CAWQ's water portfolio.

o The cost of recycled water is not competitive with the cost of groundwater pumping;

e Service Area 3 is prohibitively expensive and should be eliminated from further consideration at
this time.

e Discussions with agricultural users in Service Area 2 indicate that although there is a demand
and potential use opportunity, the users are unwilling to pay any more for recycled water than
the cost of pumping from their existing groundwater wells. Service Area 2 is also removed from
further consideration at this time.

e The cost to provide recycled water to Service Area 1 is not competitive with the price of potable
water in the City of Morro Bay. However, a phased project within Service Area 1 could reduce
immediate infrastructure needs and making the recycled water cost more reasonable. Many
recycled water studies have found that smaller systems are often initially more cost-effective.
Service Area 1 is the most economically feasible and should be considered further for a phased
recycled water program.

7.3 Phased Direct Reuse Project

Service Area 1 was re-evaluated to determine if a smaller system and more cost-effective project could
be developed. Costs could be reduced by decreasing the length of the transmission pipeline. In order to
reduce the transmission pipeline length, some of the customers previously considered in the Service
Area 1 evaluation, were eliminated. These include smaller customers that were towards the end of the
transmission pipeline. Only those customers that were closest to the WWTP would be considered to
reduce the cost of the transmission pipeline. Eliminated potential customers include Site 9 — Del Mar
Park, Site 15 — Del Mar Elementary, Site 10 — The Cloisters Development, Site 17 - Morro Bay Elementary
School, Site 18 — City Park, and Site 34 — Newton (Tropicana) Nursery. The remaining seven potential
customers and demands that were evaluated include those shown in Table 32.
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Table 32: Remaining Potential Direct Reuse Customers Included in Smaller Service Area 1 (Phase 1 Project)

Average Demand

Site Description

Location

Current Water Source

(AFY)

0 WWTP Onsite/Maintenance Yard Morro Bay State Water 1.49

11 Morro Bay High School Morro Bay State Water, Private 61.78
Well

12 Keiser Park Morro Bay State Water, Untreated 6.21
Well

32 Morro Bay High School (bus fac.) Morro Bay State Water 3.55

33 Mission Bay Linen Supply Morro Bay State Water 13.93

36 City of Morro Bay Maintenance Yard Morro Bay State Water 0.30

38  Hanson Sand & Gravel Morro Bay State Water, Untreated 0.34
Well

TOTAL AAD (AFY) 87.6

MMD (gpd) 150,000
PHF (gpm) 312

Project features include:

Title 22, disinfected, tertiary process train with capacity of at least 198,000 gpd;

Advanced water treatment including MF/RO to meet product water TDS goal of 1,000 mg/L
(Demineralization Scenario 1) and a capacity of 39,000 gpd;

Recycled water pump station with capacity of 312 gpm @ 90 psi (approximately 30 BHP);

WWTP system designed to supply recycled water “on demand” such that no recycled water
storage is necessary to meet delivery requirements;

Approximately 4,000 feet of transmission pipeline along Highway 1;

Customer connections and retrofits to separate potable and recycled water systems for seven
sites;

Distribution piping to convey the recycled water from the transmission pipeline to the
customers not directly on the transmission pipeline alignment.

Based on the cost estimating criteria defined in Chapter 6, initial capital costs for the treatment and
backbone infrastructure were and are presented in Table 33.
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Table 33: Service Area 1 Recycled Water Project Costs

Component (Description) Qty Unit UnitPrice
Treatment Facility and Recycled Water Pump Station at WWTP
Tertiary Facilities (Cloth Disk Filters, RW Pumps, and Chem Facilities) 150,000 | gpd $5.75 $863,182
Advanced Water Treatment (MF/RO) - gpd $7.00 S0
Subtotal Treatment Facility and Recycled Water Pump Station $863,182
Distribution System
Transmission Main 4,000 | LF $120.00 $480,000
Customer Retrofits and Connections 7 | Ea. | $5,000.00 $35,000
Distribution Piping 1,000 | LF $100.00 $100,000
Recycled Water Storage 180,000 | gal $1.00 $180,000
Subtotal Distribution System $795,000
Recycled Water System
Subtotal Capital Costs $1,658,182
Contingency (25%) $414,546
Subtotal Opinion of Probable Construction Cost $2,072,728
Project Implementation Allowance (35%) $725,455
Total Project Cost $2,798,182
Annualized Project Cost (SRF Loan, 3% interest, 20-year period; A/P = 0.0672) $188,038
O&M Cost - Annual Basis
Annual Tertiary and Recyled Water PS Maintenance @ 1% of Capital Cost $9,000
Tertiary Facilities Operations (chemical, electrical, Labor, Solids Handling) $37,500
AWT Facilities Operations (chemical, electrical, labor, solids handling) S0
Recycled Water Pump Station Operations (electrical @ $0.15/kwh) $9,591
Distribution System Maintenance @ 0.5% of Capital Cost $8,000
Annual Cross-Connection Check and Customer Training | 7 | Ea | $800.00 $5,600
TOTAL ANNUAL O&M $69,691
0 A D aA Op 0 000
Recycled Water Demand (acre-feet) | 87.6

Cost of Recycled Water (per Acre-Foot delivered) $2,950

By reducing Service Area 1 to a smaller area with a shorter transmission pipeline the cost per acre-foot
of recycled water is reduced to approximately $2,950. This still greatly exceeds the cost of the other
water sources in the City’s water portfolio. This reduced area of Service Area 1 could serve as the first
phase of a recycled water system to include future phases that would extend the transmission pipeline
to eventually include all of the potential customers identified within Service Area 1. It could also be the
backbone for a future stream enhancement project at Chorro Creek, should the City decide that
improved groundwater reliability was necessary.

7.4 Groundwater Replenishment Reuse Project

As previously discussed, stream augmentation may be a viable indirect potable reuse project. The most
feasible stream augmentation opportunity is Chorro Creek considering the conditional extraction
constraint of 1.4 cfs baseline creek discharge. Chorro Creek discharge has been examined in several
previous studies, most recently the City of Morro Bay Wastewater Treatment Plant Study (Cannon,
2007) which considered both scalping plants and a dedicated City of Morro Bay WWTP project to

DUDEK DRAFT (March 9, 2012) Page 87



City of Morro Bay and Cayucos Sanitary District 2012 Recycled Water Feasibility Study

capture and treat municipal wastewater before it reaches the existing Joint WWTP near the ocean. The
stated goal of such a project would be to maintain a minimum 1.4 cfs (0.9 mgd) discharge in Chorro
Creek to allow the City to extract its full allotment of 1,143 AFY (1.02 mgd), even during dry seasons.

To augment Chorro Creek with recycled water, a four mile transmission pipeline would be required from
the WWTP to a discharge point near the confluence of San Bernardino Creek and Chorro Creek. As
conceived in this Study, Title 22 tertiary disinfected recycled water would receive advanced water
treatment (i.e., reverse osmosis) and then be pumped from the Joint WWTP to one of the two discharge
points identified in the previous Chorro Creek studies. Based on the cost estimating criteria defined in
Chapter 6, a total project cost on the order of $20 million is estimated, or a unit cost of $1,000/AFY to
$1,500/AFY, not including property acquisition and creek outfall infrastructure.

It is assumed that the MF/RO facility would be located at the Joint WWTP site, although it would be
possible to locate it nearer the discharge location. If the MF/RO were sited elsewhere, then property
acquisition would become a significant cost component as would brine disposal. Presumably, a brineline
would be returned to the Joint WWTP site for ocean disposal.

This AWT recycled water production cost is comparable to the cost of other City of Morro Bay water
supply options, assuming the full 1 mgd baseline flow could be produced and reused throughout the
year. However, it is noted that the large infrastructure cost (i.e., $20 million) would only be justified if
groundwater extraction was maximized. Given the City’s priority to maximize SWP deliveries due to its
already committed fixed cost obligation, it is unlikely that they could recognize the benefit of stream
augmentation at the probable project cost. For example, if the City were to only withdraw 500 AFY from
Chorro Valley Groundwater Basin, then the beneficial use for potable water production, facilitated by
AWT recycled water augmentation of Chorro Creek, would exceed $3,000/AFY

7.5 100% Beneficial Reuse Project

In consideration of maximizing recycled water use, a “strawman” project alternative was developed to
conceptualize a 100% beneficial reuse project. The 100% beneficial reuse project contemplates an
undefined combination of direct reuse customers that would presumably include agricultural irrigation
meeting an annual average demand of 1,680 AFY (i.e., 1.5 mgd). The analysis considered the seasonal
demand curve defined in Section 5.2 and estimated the storage volume necessary to retain all treated
effluent during the low-demand, wetweather season. To determine the required storage volume, the
cumulative supply and demand volumes were plotted in Figure 14 and the storage volume is
determined by calculating the volume below the supply line, and above the recycled water demand line.
The calculated storage volume is approximately 491 acre-feet or 160 million gallons.

This volume vastly exceeds the capacity of a conventional constructed tank which would be the
equivalent of a three story building, covering the area of eight football fields. To store a volume of this
magnitude, a dam would need to be constructed. No attempt was made to site such a reservoir, but
conceptually, it would need to be located in a low-lying area at the mouth of a steep canyon. If the dam
depth was nominally 20 feet deep, the surface area would be over 25 acres in area. Alternatively, dikes
could be constructed in a flatter area, and assuming a maximum 10 foot depth, an area of approximately
50 acres would be required.

Dams for seasonal recycled water storage are not uncommon. Irvine Ranch Water District uses the San
Joaquin Reservoir to store 3,080 acre-feet of recycled water. Santa Margarita Water District uses the
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Upper Oso Recycled Water Reservoir to store 4,000 acre-feet of recycled water. Both of these Districts
converted existing water reservoirs into non-potable storage as part of large regional reuse projects.

Figure 14: Cumulative Recycled Water Supply and Demand for 100% Beneficial Reuse Project
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The 100% beneficial reuse project is not feasible for the following reasons:

e There is not enough demand for recycled water in the Morro Bay and Cayucos area to utilize the
full 1,680 acre-foot effluent volume. An alternative method of disposal is required during low-
demand and wet weather events.

e A reservoir of the magnitude contemplated would likely cost on the order of $70 to $100
million, making such a project economically infeasible in comparison to alternative effluent
disposal options.

e The scale of a 490 acre-feet reservoir project would result in environmental impacts that far
exceed the benefits of the reuse project contemplated.

e Recycled water quality requirements would likely dictate demineralization and the resulting
brine will need to be disposed. Previous analysis demonstrated that the existing ocean outfall is
the most cost effective disposal method for brine and a 100% beneficial reuse project would
necessitate a similar treatment and residual disposal strategy.
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8 Conclusions and recommendations
8.1 Conclusions

This chapter represents the conclusions of the alternative recycled water project evaluation and
recommendations for the next steps towards a recycled water program.
The Study Team presents the following conclusions:

1. The City of Morro Bay has an adequate and diversified water supply portfolio capable of
meeting current and projected demands, even in drought years. State Water Project water
provides a reliable source while groundwater wells and seawater desalination and brackish
water desalination offer diverse water supply alternatives. Furthermore, the City has backup
supply agreements with neighboring and regional water purveyors for emergency situations.
The City’s water allocation in the Chorro Basin is restricted by mandated creek discharge of 1.4
cfs.

2. The Cayucos Area Water Organization also has adequate water supply through entitlements
from Whale Rock Reservoir and supplemental agreements for water exchanges from the
Naciemento Water Project. CAWO is capable of meeting projected demands, even in drought
years, well into the future.

3. The potential to offset potable water used for irrigation within the study area is low since less
than 20% of the potable supply is used for irrigation purposes and that use is predominantly
attributed to residential landscape irrigation which is challenging and expensive to serve with
recycled water.

4. Any inland discharge within the Morro Valley Groundwater Basin or the Chorro Valley
Groundwater Basin will require the development of a Salt and Nutrient Management Plan. The
Chorro Basin has objectives relevant to this Study, as defined in the Basin plan, of 500 mg/L for
direct recharge, 1,000 mg/L for stream discharge, and nitrogen limits of 10 mg/L. Considering
the historic groundwater characteristics in both MVGB and CVGB, even lower salt and nitrogen
limits should be expected, indicating the need for advanced water treatment. MBCSD should be
prepared to implement demineralization for TDS (and nitrate) control if a recycled water project
is pursued.

5. Agricultural irrigation offers the largest potential use at an estimated 500 AFY. However,
requirements for high quality water (i.e., TDS < 300 mg/L and Cl- < 110 mg/L) results in high
production costs, pricing the recycled water out of the competition with other available sources,
namely private groundwater wells. Furthermore, discussions with the farmers along the
Highway 41 agriculture corridor indicate that although they are interested in the availability of
water, the price will be a major factor in participating in a recycled water program. Since the
areas of irrigated lands lie outside the sphere of influence of the City of Morro Bay there could
be legal and regulatory hurdles to developing this program.

6. Alandscape irrigation reuse project within Service Area 1, focused on users in close proximity to
the WWTP would not be economically feasible in comparison to alternative water supply
options. Costs estimated in this Study exceed the competitive price of alternative water supplies
partly due to the assumption that reverse osmosis would be required to meet anticipated Morro
Valley Groundwater Basin objectives. If demineralization was determined unnecessary for
landscape irrigation near the coast (i.e., no direct impact to potable water beneficial use), then
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10.

8.2

the recycled water production cost would be reduced by nearly 20% to approximately
$2,600/AFY.

A direct reuse program within the Cayucos area is not feasible at this time because the length of
conveyance pipelines between the WWTP and Cayucos area. The Morro Bay Cayucos Cemetery
is the largest potential user in the area and currently has entitlements to Whale Rock Reservoir
that meet its current and future demand, such that there is no real incentive for participation in
a recycled water program.

The feasibility of implementing a Groundwater Recharge Reuse Project (GRRP) is limited due to
the physical constraints of the CVGB and MVGB which consist of thin alluvial aquifers that offer
only seasonal storage capacity during drier periods. Additionally, the required California
Department of Public Health (CDPH) well spacing between injection wells and potable wells may
preclude siting a GRRP in either basin. The regulations governing GRRP (i.e., Title 22, Articles 5.1,
5.2, and 5.3) are in draft form now, but are expected to be adopted soon. The regulations
dictate the use of advanced water treatment, at least reverse osmosis and also advanced
oxidation in certain circumstances. The cost of advanced water treatment increases the cost of
GRRP beyond other options for local source development.

A stream enhancement project at Chorro Creek could be implemented to maintain a baseline
creek discharge of 1.4 cfs, allowing withdrawal of the City’s full allocation even during dry
seasons. The cost of this project is expected to range between $1,000/AFY and $1,500/AFY if the
City were able to extract its full 1,143 AFY allocation. However, considering the City’s priority to
maximize deliveries of SWP, to offset already committed fixed costs of $2 million per year, it is
unlikely that the benefit of additional CVGB withdrawals would compare to the probable project
cost.

The City has completed the application and is pursuing funding through Proposition 84
Integrated Regional Water Management Planning grant program to fund the development of a
Regional Recycled Water Strategic Plan. The City would use the grant funds to further develop
a direct reuse project by reviewing and refining the potential alternatives outlined in this Study.
This grant funded effort would culminate in a CIP program and will discuss strategies for
phasing.

Recommendations

The Study Team offers the following recommendations:

1.

As part of MBCSD’s proposed WWTP Upgrade project to provide full secondary treatment for all
effluent discharge consistent with the regulatory requirements enumerated in the 2008
Settlement Agreement with the RWQCB, the MBCSD should continue to pursue concurrent
facility upgrades providing for tertiary filtration capacity equivalent to a peak seasonal dry
weather flow of 1.5 mgd meeting Title 22 standards for disinfected secondary-23 recycled
water, and to position the plant for future production of 0.4 mgd of disinfected tertiary recycled
water for unrestricted use.

Upon obtaining all approvals to finish design and construct the WWTP upgrade project, the
MBCSD should implement a local, onsite reuse project to recycle up to 1.49 AFY of filtered,
disinfected, secondary-23 effluent for operational uses (i.e., washdown, process water) around
the WWTP site.

Upon obtaining all approvals to finish design and construct the WWTP upgrade project, the
MBCSD should verify the demands and water quality assumptions for the Service Area 1, Phase
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1 project described above to further examine the feasibility of implementing a small localized
direct reuse project. The next step would be to obtain letters of commitment from potential
users within Service Area 1. Following verification of demands and water quality assumptions
and receipt of letters of commitment from potential users, the next steps would include
development of preliminary design studies, performing site investigations to verify
connection/retrofit requirements, preparation of a financing plan, preparation of design
documents, and ultimately construction of facilities as economically feasible.

4. As the first step in determining feasibility for providing and applying recycled water for
agricultural irrigation purposes in the Morro Valley and stream enhancement at Chorro Creek,
the City of Morro Bay should, as a stakeholder, collaborate with other stakeholders and
participate in the preparation of a Salt and Nutrient Management Plans for the Morro Valley and
Chorro Valley Groundwater Basins. The Salt and Nutrient Management Plan will identify inland
discharge requirements for the Morro and Chorro Valleys, at which point MBCSD may confirm
water treatment requirements and associated production/supply costs and thereby determine
the economic viability of providing recycled water for agricultural irrigation purposes in the
Morro Valley and/or for a stream enhancement project for Chorro Creek.

5. Upon obtaining all approvals to finish design and construct the WWTP upgrade project, the
MBSCD should further study opportunities to provide the Morro Bay Golf Course with recycled
water in exchange for the non-potable well water currently drawn from Chorro Creek
subsurface flows for irrigation, with the goal of reducing groundwater pumping, maintaining
stream flows, and thereby providing increased water reliability for the City.

6. The MBCSD should continue to investigate funding programs to identify grants or incentives that
may help offset the cost of conducting necessary studies and constructing infrastructure for a
recycled water project, including the following programs most likely accessible to MBCSD for
purposes of planning and implementing a recycled water project (see Appendix B, Funding
Opportunities for additional details):

a. SWRCB Facilities Planning Grant Program (FPGP; grant);

b. SWRCB Water Recycling Funding Program (loan);

c. DWR Proposition 84, IRWM (grant) — note that the City currently has application
pending for grant funding to pursue the Phase 1 direct reuse and/or Morro Bay Golf
Course irrigation project(s).

7. The City of Morro Bay has one of the lowest water use rates in Central Coast Region with a gross
per capita demand of 106 gpcd last year (well below the 20x2020 Water Conservation Plan
Region 3 Target of 123 gpcd). The City should continue to sponsor their proactive multi-faceted
water conservation program in lieu of high-cost direct reuse projects. The water conservation
program should continue to include the following measures, and other measures determined
feasible and appropriate for the City of Morro Bay and Cayucos community:

d. Residential plumbing retrofit program

System water audits, leak detection, and repairs

Public information programs

Metering with commodity rates

Conservation pricing

Water conservation coordinator

Water waste prohibition

Residential ultra-low flow toilet programs

AT T T @ oo

8. As an ongoing effort in conjunction with the development of its Urban Water Management Plan
updates (5-year occurrence), and after obtaining all approvals to finish design and construct the
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WWTP upgrade project, MBCSD should review updated water supply and demand data for the
City of Morro Bay and primary agricultural operations within and adjacent to the City’s
boundaries and the Morro Valley in the context of potential new opportunities to implement an
expanded recycled water program. MBCSD should prepare a report summarizing the results and
status of implementation of the Salt and Nutrient Management Plan for the Morro and Chorro
Valley Groundwater Basin, any updated conditions or constraints for potential beneficial uses,
and additional recommendations for expanding MBCSD’s recycled water program with the
highest priority for reuse focused on replacing existing private groundwater wells and potable
water uses for urban and agricultural demands with recycled water, where feasible and
appropriate. Furthermore, the City should evaluate recycled water feasibility as a condition of
any major development proposal which would cause the City to exceed the current population
caps outlined in Measure F.
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TECHNICAL MEMORANDUM
Date: March 8, 2012
Comments:
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Authors: Tom Falk, PE; Kate Streams, PE; Alison Evans, AICP
Review: Mike Hoover, PE
Subject: Recycled Water Program Comparison

1 INTRODUCTION

1.1 Background

The City of Morro Bay and Cayucos Sanitary District (MBCSD) are jointly pursuing a Coastal Development
Permit (CDP) for upgrades to their wastewater treatment plant (WWTP) located in the City of Morro
Bay. One of the significant issues addressed by development of the project is the potential for water
reclamation and beneficial reuse of public resources (i.e., water resources). This Technical
Memorandum is a work product that develops information in response to a request from the California
Coastal Commission (CCC) for detailed examination of other potential or existing municipal recycled
water programs relative to the proposed MBCSD project.

1.2 Survey Approach

Over the past 30 years, many agencies throughout California have successfully implemented water
reclamation programs. Pursuant to the current coastal permitting process, this Technical Memorandum
reviews state water recycling initiatives and statistics, defines the framework for recycled water
feasibility, and presents information on five successful reclamation programs along the Central Coast
and Northern California. The feasibility factors are compared between the operating programs, and
subsequently to a conceptual future MBCSD recycled water project currently under review for technical
and financial feasibility.

13 California Recycled Water Statistics

The California State Water Board Strategic Plan Update, adopted September 2008, sets a goal of
achieving 1,250,000 acre-feet (AF) of recycled water use by 2015, while the California State Recycled
Water Policy, approved by the State Water Resources Control Board (SWRCB) May 2009, sets a goal of
achieving 1,525,000 AF of recycled water use by 2020. The SWRCB and the WateReuse Association, a
non-profit recycled water advocacy organization, conduct routine surveys to monitor progress toward
these goals. The most recent data, from the 2009 survey, reports a total state-wide municipal
wastewater recycling volume by beneficial reuse of 723,845 AF. The results of that survey in are
presented on Figure 1.
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Figure 1 — 2009 State-Wide Water Recycling Estimates by Beneficial Reuse Category
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Source: Waterboards, 5/31/2011. Water Recycling Funding Program,
http://www.waterboards.ca.gov/water issues/programs/grants loans/water recycling/munirec.shtml

Results of the 2009 survey offer the following information:

e The survey reports a nearly 40% increase (231,853 AF) in water reclamation from 2001 to 2009,
demonstrating an impressive upward trend in reuse projects.

o The largest specified beneficial reuse category was agricultural irrigation, followed by landscape
and golf course irrigation, with 29% and 18% of total reuse, respectively. Other unidentified
Title 22-permitted uses also made up a large reuse category reported at 20%.

e The largest reuse increase was in landscape and golf course irrigation with an increase of
approximately 80,000 AF from 2001 to 2009. Notably, the recycled water volume applied to
agricultural irrigation actually decreased by nearly 31,000 AF between 2001 and 2009.

e Seawater barriers constituted approximately 8% of the 2009 reported use, and realized a nearly
75% increase over 2001. Notably, the statewide 2009 reporting of reuse as sewater barrier at
57,545 AF was attributed to only five programs, ranging in size between 850 AF and 45,000 AF.

1.4 Major Recycled Water Feasibility Factors

Recycled water feasibility is dependent on a number of factors that are unique to each recycled water
program. Determination of the feasibility of a recycled water program is typically based on economic
factors, and to a lesser degree environmental or social initiatives. Successful programs must address the
following considerations for implementation.

Project Need: Fundamental to development of a project beyond the conception stage is a tangible need.
The need for a recycled water program may include one or a combination of the following:

e Water supply shortages (i.e. recycled water offsets of potable water demand or recycled water
used to supplement raw water supplies);
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e Water supply alternative for economic reasons (i.e. to mitigate rising costs of alternative fresh
water supplies);

e Water quality improvements (i.e. seawater barriers, groundwater flushing, and other such uses);
e Recreational benefits (i.e. recreational lakes, streams, and water features);

e Environmental enhancements (i.e. wetlands restoration/enhancement, establishing wildlife
habitat, restoring natural systems, and among others);

e Effluent disposal (i.e. to meet water quality objectives or pollutant loading limitations).

Significant Demand: Every program begins with a “market assessment”, typically used to identify
potential reuse opportunities, and in particular to verify the likelihood of use for specific users in a direct
reuse program. Direct reuse programs are usually focused on larger users that provide an economy of
scale that facilitates economic viability. Commitments from large users are often sought to instill
confidence in the initial customer base necessary for an agency to proceed with capital outlays.

Economic Viability: In conventional, direct reuse programs, the sale of recycled water differs from “cost
of service” funding structures employed for wastewater treatment and other public services. The
production of recycled water is genuinely a “product” that must be marketed and sold as such.
Successful recycled water programs must offer pricing that is comparable to competing water supply
sources. In many instances water reuse is used as a disposal method in which case, the cost of a reuse
program must be more cost effective than the alternative disposal option. As a public agency, staff and
elected officials have fiduciary responsibility to pursue projects in which the project costs are justified by
the benefits, and more specifically, that the costs of a given project are borne by those realizing the
benefits.

Funding Assistance: Many successful water reclamation programs receive funding assistance in the
form of low-interest loans and in some instances, grants are available to reduce the financial burden of
initial capital and implementation costs. Funding programs are offered at times through the State
Water Resources Control Board, Department of Water Resources, United States Bureau of Reclamation,
and United States Department of Agriculture (USDA). Local and regional programs, statewide,
occasionally offer incentives directed at actual deliveries to promote recycling as an offset to potable
water demand.

2 COMPARATIVE PROGRAMS

Considering the major recycled water feasibility factors identified above, Dudek compiled data on five
successful programs along the Central Coast and Northern California. It is acknowledged that these
programs are vastly different in scope and scale, but in that respect offer insight into the viability of
different water reclamation programs. The programs reviewed were identified through discussions with
the California Coastal Commission (CCC) and based on public input during the Coastal Development
Permit process for the MBCSD Wastewater Treatment Plant Upgrade Project as having conditions
potentially transferable and/or applicable to the project. The following summarizes each program and
provides relevant comparative criteria to a potential reclamation program for MBCSD.

2.1 City of Morro Bay and Cayucos Sanitary District

The proposed project, detailed in a complimentary 2012 Recycled Water Feasibility Study, evaluates a
variety of potential recycled water projects including direct reuse (i.e., agricultural irrigation, landscape

DUDEK DRAFT (March 8, 2012) Page 3



City of Morro Bay and Cayucos Sanitary District Recycled Water Program Comparison Tech Memo

irrigation, industrial/commercial uses), stream augmentation, and groundwater recharge. That Study
concludes that in the absence of willing and paying customers and a definitive project need, that
recycled water is not economically feasible at this time. Among the potential recycled water projects
contemplated in that study, the lowest cost alternative is a small multi-phased, direct-reuse program in
the vicinity of the WWTP and that project is used for comparison purposes in this comparative survey
technical memorandum. time. Groundwater recharge is the next most viable project, although project
constraints limit its economic feasibility.

An initial direct reuse program has the potential to deliver up to 88 acre-foot per year (AFY) of Title 22
disinfected tertiary treated recycled water to five customers consisting of the MBCSD WWTP and
maintenance yard, Morro Bay High School and bus facility, Keiser Park, a commercial laundry, and a
sand & gravel yard. Reportedly, the San Luis Coastal Unified School District, which includes Morro Bay
High School, has approved use of recycled water at schools within their service area. At this time, the
MBCSD does not have letters of commitment to use and pay for recycled water from the potential users
identified above — that next step would be prudent before pursuing any.

The cost of the potential first phase of the program is estimated at approximately $2.8 million, with the
cost of recycled water at almost $3,200 per AF. The City has not yet received any funding from outside
agencies in an attempt to reduce the cost impact of this proposed program, including specifically the
development or implementation of infrastructure and conveyance facilities required to serve the
proposed project’s potential end users. Future expansion of the recycled water system would be
predicated on significant changes to potable water supply, pricing, and/or non-potable water demands.

2.2 City of Petaluma

Source: City of Petaluma 2010 Urban Water Management Plan; Ellis Creek Water Recycling Facility,
(Discharge Permit), Order No. R2-2011-0003/NPDES No. CA0037810

The City of Petaluma Water Resources & Conservation Department (WR&C) serves potable and recycled
water to customers within its service area, a population of approximately 60,214. The WR&C imports
water from the Russian River, purchased from the Sonoma County Water Agency (SCWA). The City also
utilizes several groundwater wells located throughout the City. The City employs a progressive and
robust water reclamation program to balance effluent disposal constraints.

The City began a water reclamation program in 1982 at the Ellis Creek Water Recycling Facility (ECWRF),
in response to Regional Water Quality Control Board (RWQCB) dilution requirements for effluent
disposal in the Petaluma River. The City was unable to meet 10:1 dilution requirements during the
summer and was required to find another disposal method for treated effluent. The program began
with treatment of wastewater to secondary treated recycled water requirements. The recycled water
was initially used for irrigation of neighboring pastures, golf courses and vineyards.

The ECWRF was recently upgraded and expanded to 6.7 million gallons per day (mgd) treatment
capacity at an approximate cost of $155 million ($23/gallon per day (gpd)). The project was funded
mainly through State Revolving Fund (SRF) loans, although some smaller grants were received through
local community groups, such as a local wetland alliance. The upgraded facility consists of preliminary
treatment (screening and grit removal) followed by extended aeration activated sludge (oxidation
ditches). The secondary effluent receives additional treatment either through the newly constructed 5.3
mgd tertiary facilities (flocculation, filtration, UV disinfection) or via a series of oxidation ponds (162
acres) and constructed wetlands (32 acres), followed by disinfection and further treatment in polishing
wetlands (32 acres). Effluent from the polishing wetlands is discharged to the Petaluma River, except
during the dry season (May 1 to October 20).

DUDEK DRAFT (March 8, 2012) Page 4



City of Morro Bay and Cayucos Sanitary District Recycled Water Program Comparison Tech Memo

The City’s discharge permit limits discharge to the Petaluma River in accordance with Basin Plan
Prohibition 1 during dry periods, defined as May 1 to October 20, when acceptable dilution ratios cannot
be satisfied. During the dry season, treated effluent is reused (disposed of) by irrigation, as described
above. The exception to the prohibition, allowing effluent disposal during greater river discharges, is
based on the inordinate burden placed on the discharger for an alternative disposal method. The most
viable disposal method alternative to river discharge would be a new 20-mile long outfall directly to San
Pablo Bay, with a reported construction cost estimate of over $100 million.

The City currently reuses approximately 2,400 AFY (780 million gallons in 2009), representing
approximately 48% of the wastewater treated. The reuse includes disinfected secondary-23 treated
recycled water and is used for irrigation including 522 million gallons on 782 acres of neighboring
pastures, 194 million gallons for 220 acres at two nearby golf courses, and 1.25 million gallons for 47
acres of vineyards. Currently, the City pays the users approximately $1.97/unit (1 unit = 748 gallons) to
take the water, though this agreement is expected to change in the near future.

Considering the discharge limitations, the City is actively implementing water conservation measures.
The recently constructed tertiary facilities are currently only used for onsite reuse, pending
implementation of a Phase Il Recycled Water Program which, would serve up to 522 AFY (170 million
gallons) to 55 identified customers, consisting of parks, playing fields, schools, and golf courses and
would involve construction of a 2.2 million gallon recycled water storage reservoir and 7,600 feet of 20-
inch diameter pipeline, estimated at $8 million. The City has recently reviewed this proposed program
and does not plan to proceed in the near future due to the overall program cost and lack of need of
potable water offsets.

23 City of San Luis Obispo

Source: City of San Luis Obispo 2010 Urban Water Management Plan; County of San Luis Obispo
Master Water Plan — Draft; City of San Luis Obispo Water Reuse Master Plan; Wastewater
Master Plan Update-Draft

The City of San Luis Obispo Utilities Department (City) provides potable and recycled water to
approximately 45,119 people within its service area, with a potable water demand in 2010 of 5,218 AFY.
The City imports water via pipelines from Salinas Reservoir, Whale Rock Reservoir and Nacimiento
Reservoir. The local groundwater supplies are not relied on for a sustainable water supply.

The City’s Water Reclamation Facility’s (WRF) design capacity is 5.1 mgd, with an average 2010 dry
weather flow of 4.6 mgd. The facility employs preliminary treatment (i.e. screening and grit removal)
before primary settling basins to remove large particles. The plant is conventional treatment employing
biological nitrification. Tertiary treatment cools, filters and disinfects the water before discharge into
the San Luis Obispo Creek. The WRF meets the State of California’s Title 22 requirements for tertiary,
disinfected recycled water for unrestricted reuse. Approval was granted to the City in 2002 for offsite
use of the treated effluent. In 2003, the City began its Water Reuse Project, which was funded by a
State Revolving Fund loan and a Water Recycling Construction Program grant. In 2006, a 220,000 gallon
chlorine contact tank, a 600,000 gallon below ground storage tank, a pump station, a flow split structure
and eight miles of distribution pipe were constructed at a cost $11.8 million. An additional mile of
distribution pipe has been constructed since 2006, and future recycled water expansion plans include a
1.3 million gallon onsite storage facility and an expansion to the WRF to increase the plant’s capacity to
5.8 mgd.

The City reused 152.63 AF in 2010, representing approximately three percent of the treated effluent.
The City is required to maintain a baseline flow contribution to San Luis Obispo Creek of 1,807 AFY
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leaving 3,787 AFY of treated wastewater available for reuse. Currently, there are no effluent limitations
for nitrogen, but the City anticipates nitrogen limits in the future based on the objectives stated in the
2005 Basin Plan amendment. Recycled water was delivered to 21 sites in 2010 for commercial
irrigation, golf course irrigation and landscape irrigation. The objective of the City’s Water Reuse
Program is to ultimately utilize up to 1,000 AFY of recycled water. From 2005 to 2010, the City identified
$250,000 annually for expansion of the recycled water distribution system and modifications to existing
facilities for conversion to recycled water. Funding for expansion of the recycled water system is not
planned for the years 2011 through 2015; as the City expects expansion to continue to occur within the
reach of the current system up to an estimated 400 AFY by year 2035.

The City charges recycled customers a rate equivalent to 90% of the potable water rate. The City uses a
tiered water rate structure with non-residential customers charged between $5.73 and $14.34 per 100
cubic feet depending on location and demand. Table 1 presents the City’s current potable water rates
(effective 7/11/2011) and calculated recycled water price.

Table 1 - City of San Luis Obispo Water and Recycled Water Rates

Demand Inside City Outside City Calculated-Recycled
Water Price
100 to 500 CF | $5.73/100 CF $11.46/100 CF $2,250/AF to $4,493/AF
$2,496/AF $4,992/AF
+ 600 CF $7.17/100 CF $14.34/100 CF $2,811/AF to $5,622
$3,123/AF $6247/AF

Source: Water rates from City of San Luis Obispo website: http://www.slocity.org/utilities/billing.asp#Water
Note: Calculated recycled water rate is based on 90% of potable water rate structure reported by the City.

2.4 Community of Los Osos

Source: Coastal Development Permit Application No. A-SLO-09-055/069, Los Osos Wastewater Project;
County of San Luis Obispo Master Water Plan — Draft; Draft Environmental Impact Report
County of San Luis Obispo Los Osos Wastewater Project (LOWWP), State Clearinghouse No.
2007121034, Los Osos Water Recycling Facility, (Discharge Permit), Order No. R3-2011-
0001/Waste Discharger Identification No. 3400910371, Draft Recycled Water Management
Plan for the Los Osos Wastewater Project; Los Osos Wastewater Project Preliminary
Engineering Report

Los Osos is an unincorporated coastal community of approximately 15,000 residents located in San Luis
Obispo County at the south end of Morro Bay, approximately twelve miles west of the City of San Luis
Obispo. Although the Community of Los Osos does not currently have a recycled water program in
place, they are in the process of planning for a future program. Information in this section regarding
their potential future program is based on planning and pre-design information to date and may be
revised as the project moves forward.

The Regional Water Quality Control Board — Central Coast Region (RWQCB) determined in 1983 that
contamination in excess of State standards had occurred in the groundwater basin (upper aquifer)
partially due to use of septic systems throughout the community (Reference Resolution No. 83-13). The
RWQCB concluded that “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.” The RWQCB established a discharge moratorium in January 1988, effectively halting new
construction or expansion pending resolution by the County of San Luis Obispo. Between 1988 and
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2006, various projects were attempted, but none were successfully implemented, primarily due to lack
of community support.

Since 2006, when the County resumed control of the LOWWP under authority granted by Assembly Bill
2701, the County has embarked on a collaborative process to develop a community wastewater system
in Los Osos that will include four main components: collection, treatment, effluent disposal, and solids
treatment/disposal. The stated project objectives of the LOWWP include:

e Alleviate groundwater contamination, primarily nitrates, that has occurred at least partially due
to the use of septic systems throughout the community;

e Address the issues of water quality defined by the RWQCB through issuance of Waste Discharge
Requirements (WDR);

e Address resource issues related to mitigating its self-imposed impacts on water supply and
saltwater intrusion, while maintaining the widest possible options for beneficial reuse of treated
effluent;

e Address measures to minimize potential environmental impacts on the Los Osos community and
surrounding areas (including, but not limited to, habitat conservation, endangered species and
habitat, air and water quality, greenhouse gas emissions, wetlands and estuary preservation or
enhancement, and agricultural land enhancements);

e Meet the project water quality requirements while minimizing life-cycle costs and the related
affordability impacts to residents;

e Comply with applicable local, state, and federal permits, land uses, and other requirements
including the Local Coastal Plan, Environmentally Sensitive Habitat Areas (ESHA), State Marine
Reserve, and archaeological concerns.

Los Osos relies entirely on the Los Osos Valley Groundwater Basin for water supply. The basin
encompasses approximately 10 square miles and is generally characterized as having five zones: The
upper aquifer (Zone C) reaches 200 feet thick; the lower aquifer (Zones D and E) is up to several hundred
feet thick adjacent to the main strand of the Los Oso fault; a perched aquifer (Zone B) is less than 50 feet
thick in the dune sands west of Los Osos Creek Valley; and a shallow alluvial aquifer (Zone A) typically 70
feet thick in the creek valley. The basin groundwater users include Golden State Water Company, S&T
Mutual, and the Los Osos Community Services District and overlying users. Contamination of the upper
aquifer, primarily by nitrates, has concentrated pumping in the lower aquifer, causing overdraft and
seawater intrusion. The three local water purveyors and the County of San Luis Obispo are currently
preparing a Basin Management Plan under court-approved Interlocutory Stipulated Judgment. The safe
yield is estimated at 3,200 AF, whereas current practices are resulting in overdraft of the aquifer,
resulting in seawater intrusion as mentioned above.

A DNA study completed in 2002 identified humans as the primary source of coliform bacteria in
freshwater seeps from shallow groundwater along the estuarine edge of Los Osos. The RWQCB
subsequently adopted a pathogen Total Maximum Daily Load (TMDL) for Morro Bay, including an
associated implementation plan to achieve TMDL goals, of which the LOWWP is a vital component. Los
Osos Creek is impaired by nutrients and priority organic pollutants.

The proposed project will address a critically needed wastewater treatment facility in an area with
significant coastal resources, including the Morro Bay National Estuary, that are currently being
damaged due to inadequate wastewater treatment and disposal by Los Osos.

The current project, now in design, consists of a conventional gravity and pumped collection system and
an extended aeration, activated sludge (oxidation ditch). The facility will consist of preliminary
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treatment (screening and grit removal) followed by extended aeration activated sludge (oxidation
ditches), and will produce Title 22 disinfected tertiary recycled water incorporating flocculation,
filtration, and UV disinfection. Effluent from the plant will be disposed of in two leach fields, effectively
recharging the upper aquifer and maintaining baseline flows for Willow Creek, thereby mitigating the
reduction of septic tank contribution to the groundwater basin and surface resources such as wetlands
and riparian areas. Agricultural and urban reuse of at least 10% of total treated effluent is conditioned
as a project objective. Potential reuse opportunities include 25 agricultural irrigation sites and 10 urban
reuse sites, which are located along the proposed transmission main alignment between the LOWRF and
the leach fields.

The proposed Los Osos Water Recycling Facility (LOWRF; 1.2 mgd treatment capacity) is currently in
design with a projected cost of approximately $70 million (S58/gpd). The new collection system is
estimated to cost an additional $S85 million. The total capital project cost is expected to be financed with
a combination of USDA and SRF financing, and is estimated at $173.5 million, which includes anticipated
finance charges and excludes homeowner financed on-lot costs. Because the project is still in design-
phase, the accuracy of the projected costs, shown above, could be within +20%. A SWRCB Recycled
Water Program grant is also currently being sought. Los Osos anticipates that costs of the project,
including agricultural irrigation, will be recovered through property assessments and customer sewer
rates. Los Osos also anticipates selling recycled water to urban irrigation sites at 90% of approved
potable water rates.

2.5 City of Arcata

Source: City of Arcata Urban Water Management Plan 2010; City of Arcata Municipal Wastewater
Treatment Facility, (Discharge Permit), Order No. R1-2004-0036/NPDES Permit No. CA0022713

The City of Arcata is located on the Northern California Coast in the west-central portion of Humboldt
County, six miles north of the City of Eureka. Arcata is situated on the north end of Arcata Bay, which is
part of Humboldt Bay, the second largest marine embayment in California. The City serves a population
of approximately 18,000 with a water demand of 1,624.24 AFY (2010, actual) of which 98% are
residential, commercial, and industrial demands.

Arcata Wastewater Treatment Plant (AWTP) treats wastewater from a collection system that serves the
area inside the city limits and a portion of the Jacoby Creek Water District (JCWD). The AWTP has
preliminary treatment (screenings and grit removal) and primary clarification and anaerobic digestion.
Primary effluent is treated in a series of oxidation ponds (55 acres total) and treatment marshes (3 total,
6 acres each), followed by polishing marshes (31 acres) at the Arcata Marsh and Wildlife Sanctuary. The
original plant, consisting of primary sedimentation and solids digestion, dates to the 1950s and the
original oxidation ponds were added in the late 1960s. The Arcata Marsh and Wildlife Sanctuary was
developed in the 1970s and 1980s in response to the Clean Water Act and local community resistance to
a large regional wastewater treatment facility. The AWTP treats over 3,100 AFY (2.77 mgd), of which
approximately 50% is recycled through the Arcata Marsh and Wildlife Sanctuary for additional treatment
and habitat creation and enhancement. The balance of the wastewater effluent is discharged to
Humboldt Bay.

The City is currently implementing a multi-phase, 280-acre wetland enhancement project adjacent to
Arcata Marsh and Wildlife Sanctuary. Ultimately, 100% of the treated wastewater will flow through the
Arcata Marsh and Wildlife Sanctuary to a UV disinfection system before being discharged to a 35-acre
brackish marsh, where it would be flushed into Humboldt Bay with receding tidal flows. The project is
scheduled for completion in 2015, pending SWRCB approval, and is estimated to cost over $2.9 million.
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Arcata is located in a coastal area and weather is characterized by moderate temperatures (47°F to
59°F), frequent fog, and moderate to heavy precipitation in the form of rain (40-inches per year). Arcata
is contracted with Humboldt Bay Municipal Water District for 3,640 AFY of imported water from the
Mad River, which exceeds its annual demand. Arcata has also invested in local groundwater wells to
diversify its water supply portfolio and better prepare the service area during emergencies. The City has
no plans to expand the types of recycled water uses and is not pursuing alternative reuse programs.

It is noted that the AWTF has extensive violations of its NPDES permit, primarily for BOD and TSS with
fines totaling $400,000 over the period of 2000 to 2007.

Arcata does not distribute recycled water and their reuse program is limited to effluent disposal and
environmental stewardship. Recycled water costs are therefore not available.

2.6 Monterey Regional Water Pollution Control Agency

Source: Waste Discharge Requirements for the Monterey Regional Water Pollution Control Agency
Regional Treatment Plant, (Discharge Permit), Order No. R3-2008-0008/NPDES Permit No.
CA0048551; Monterey Peninsula, Carmel Bay, and South Monterey Bay Integrated Regional
Water Management Plan 2007, Monterey Wastewater Reclamation Study for Agriculture 1987

The Monterey Regional Water Pollution Control Agency (MRWPCA) provides wastewater collection and
treatment to cities in the Monterey peninsula region. The agency operates the MRWPC Regional
Treatment Plant located near the mouth of the Salinas River. The plant has an average dry weather
design capacity of 29.6 MGD and a peak wet weather design capacity of 75.6 MGD. The plant services a
population of about 252,000 in surrounding cities and unincorporated areas. The MRWPCA Regional
Plant treatment process consists of preliminary screening and grit removal, primary treatment (primary
clarification basins), attached growth biological process (trickling filters), solids-contact (bioflocculation
basins), secondary clarification, filtration, and chlorination.

The primary source for water in Monterey County has historically been from the local groundwater
aquifer, and local surface water. Increased urban and agricultural development in the region has led to
further extractions of groundwater and subsequent increases in seawater intrusion into the
groundwater aquifer system. The increased salinity in the groundwater system threatened local
drinking water supplies and the regional agricultural economy prompting MRWPCA to conduct an
extensive study on the use of recycled water on agriculture to offset the use of groundwater sources.
The study, published in 1987, concluded that the human health risk with using recycled water for
irrigating raw edible crops was comparable to using well water for irrigation. The conclusions of this
study led to the development of the region’s wastewater reclamation program.

In 1992, MRWPCA and the Monterey County Water Resources Agency (MCWRA) formed a partnership
to build a water recycling facility at the Regional Treatment Plant, and a distribution system that
includes 45 miles of pipeline and 22 supplemental wells. The two projects were completed in 1997 at a
cost of $75 million (approximately $120 million, normalized to 2012). The goal of the project was to slow
the rate of salt water intrusion to the groundwater system by supplying irrigation water to
approximately 12,000 acres of agricultural land—irrigation water that would have otherwise been
supplied by the underlying aquifer. The two projects were funded by use of two separate Bureau of
Reclamation loans, as well as the sale of local bonds. The water recycling facility project was financed
with a State Revolving Fund (SRF) 20-year loan. Currently, MRWPCA recycles approximately 12,000 AFY
as part of the much larger Salinas Valley water resource management programs, which provide long
term management and protection of groundwater resources within the basin.
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The regional plant has a capacity to reclaim the average dry weather flow of 29.6 MGD. However, due
to the economy and water conservation, the treatment plant currently only receives about 20 MGD.
Water is reclaimed and used for irrigation during the summer months and, in the winter months,
treated secondary effluent in excess of the non-potable demand is discharged to the ocean through an
existing outfall. Reclaimed water is stored in an 80 AF storage pond before it is distributed to farmland
by the Castroville Seawater Intrusion Project (CSIP).

The Salinas River Diversion Facility was constructed in 2009 as part of the Salinas Valley Water Project
(SVWP) at a cost of $33 million ($34.6 million, normalized to 2012). The SVWP includes modifications to
the Lake Nacimiento Dam, reoperation of reservoirs, and a new Rubber Dam Diversion Facility that
allows release of Salinas River Water, and water from Lake Nacimiento to be captured, disinfected and
blended with recycled water during the dry summer period. The goal is to supplement recycled water
supply to agricultural growers to reduce demands on the aquifer and eliminate seawater intrusion to
provide adequate water supplies and flexibility to meet current and future potable water needs.

Influent total dissolved solids (TDS) to the Regional Treatment Plant is managed by preventing
concentrated brines, produced in the service area by water softening, nitrate removal, and reverse
osmosis operations, from entering the collection system. These brines are trucked to the facility and
disposed of on site in a lined 375,000 gallon pond. The stored brine is eventually discharged either
directly to the ocean outfall or blended with secondary effluent being discharged to the ocean outfall.

The Monterey recycled water program is funded through a complex array of recycled water use rates
(service/delivery charges), and annual property owner assessments. Property owner assessments are
charged according to an adopted schedule that reflects the benefit of the Castroville Seawater Intrusion
Project and the Salinas Valley Reclamation Project to individual property owners, including residential
parcels. While the commodity charge for recycled water is currently $225/AF, that value does not
reflect the actual cost of the recycled water program which is supplemented with assessments. For
example, an agricultural user irrigating at a rate of 2 AFY would pay $225 x 2 (commodity charge per AF)
+ $223/AF x 2 (averaged assessment) = $896 for 2AF or $448/AF; however, if he irrigated at a rate of 1
AFY, the recycled water cost would be S600/AF. Meanwhile, non-agricultural property owners within
the zones supporting the CSIP and SVRP, which do not use recycled water but do benefit from the
groundwater quality improvement objectives, contribute annual assessments to fund the program. It is
further noted, that the assessments are escalated annually based on the consumer price index. In
discussions with Monterey Regional, salt and nutrient loading is not a factor in the recycled water
production, however, it is a constraint that they are monitoring. MCWRA anticipates that advanced
water treatment would increase their recycled water cost to around $3,000/AF.

3 SUMMARY OF FINDINGS

Each of the projects described above present unique reuse objectives to meet site specific project goals.
Table 2 presents a matrix of project goals for comparison purposes. Table 3 presents side-by-side
comparison of major reuse project attributes.
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Table 2 — Comparative Program Survey Feasibility Factor Summary

Recycled Water Feasibility Factors

Petaluma City of Monterey | Los Osos | Arcata

Water Supply Shortage

Water Supply Economics

Water Quality Improvements

Recreational Benefits

Project Need

Environmental Enhancements

Disposal Requirements

AR

Significant Demands

Economic Viability

Funding Assistance

{
W
SURETTY
SRR
| &Y

This evaluation provides a thorough review of vastly different types of reuse projects, each with its own,
unique set of opportunities and constraints. The comparative survey is beneficial as it facilitates a
process by which the MBCSD project can be vetted for beneficial reuse opportunities. The combination
of factors that made each recycled water program feasible was unique to the individual projects;
however each project was founded on a definitive project need and then developed to address the
unique project objectives while striving to maintain economically feasibility.

Of particular interest are the recycled water feasibility factors, common to the five comparative
programs. First, each program had financial assistance, primarily in the form of loans. Second, is that
each project was economically preferable to the project alternatives. For example:

Petaluma had a disposal need during the dry season, during which the WWTP cannot discharge
to the Petaluma River and therefore has invested in an extensive reuse program in lieu of
building a much more expensive land/ocean outfall project to dispose of effluent directly to the
San Pablo Bay. The project is only economically feasible in comparison to other more expensive
disposal options and in fact, the City presently pays neighboring pastureland for disposal.

City of San Luis Obispo embarked on a more conventional direct reuse project with the intent of
financing the project through user fees. In comparison to alternative water supplies, the City
has not been able to justify extensive recycled water use at this time.

Monterrey Regional chose a reuse project to create a seawater barrier to protect groundwater
resources. The “do nothing” alternative would have resulted in continued overdraft, extensive
seawater intrusion, and the need to seek alternative freshwater supplies, either through imports
or desalinization.

Los Osos, after decades of deliberation, selected a project that best addresses groundwater
quality goals, in the most cost effective manner. Starting from scratch afforded Los Osos the
ability to consider numerous creative solutions to resolve water quality, public health, and
environmental objectives.

Arcata chose to construct extensive wetlands over the course of several decades, with treated
effluent disposal to Humboldt Bay. The alternative project in the 1970’s was to join a regional,
conventional wastewater conveyance and treatment system at a higher cost. The facility now
consists of 100 acres of wetlands with an additional 280 acres in development.

The 2012 Recycled Water Feasibility Study demonstrates that MBCSD does not have an immediate need
for a recycled water project. While benefits of a given reuse project can be identified, the Study
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concludes that the benefits do not presently justify the costs of implementation. This comparative
survey provides an excellent overview of how other communities have incorporated water reuse into
projects to address wastewater treatment, effluent disposal, and water supply and quality concerns in
environmentally responsible ways. The MBCSD WWTP upgrade project, which meets all environmental
criteria for disposal to the ocean, and which will implement the MBCSD’s commitment to pursue tertiary
treatment by providing for tertiary filtration capacity equivalent to a peak seasonal dry weather flow of
1.5 mgd and future production of 0.4 mgd of disinfected tertiary recycled water, is a similarly
responsible and cost effective approach to wastewater treatment and effluent disposal in the absence
of water supply and water quality concerns.
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Table 3 — Comparative Program Survey Project Attribute Summary

Recycled Water Demand (AFY)

Average Wastewater Flows
Largest Customers and Usage

Summary of Customers (i.e.
irrigation, cooling towers,
agriculture, etc.)

First Priority Users

Recycled Water Price

Non-Conventional Reuse

(i.e. Indirect Potable Reuse,
Groundwater Recharge, Stream
Augmentation, Wetlands)
Infrastructure

(i.e. Miles of Pipeline, Storage
Capacity, etc.)

Age of System

Treatment Level

Fail-Safe Disposal Method

MBCSD (Proposed)
88 AFY (Phase 1)

1.5 MGD

(Phase 1) <50AFY

WWTP Onsite/Maintenance Yard:
2.2 AFY

Morro Bay High School/Bus Facility:
65.8 AFY

Keiser Park: 6.2 AFY

Commercial Laundry: 14 AFY
Sand & Gravel Lot: 0.3 AFY
Landscape irrigation, commercial
uses (laundry), industrial uses
(WWTP onsite use, construction
truck fill station)

Landscape irrigation

$3,200/ac-ft (est.)

Not feasible; Chorro Creek stream
augmentation may be considered
in future

Proposed: 1 mile of pipeline;

180,000 gallon recycled water
storage

Proposed
Nutrient Removal, Tertiary
Filtration; Demineralization

Existing ocean outfall
(no wet weather storage)

Petaluma

131 AFY (2010 actual)

670 AFY (future planned)

6.7 MGD (4.5 MGD in 2011)
Agriculture: 1,190 AF

Landscape: 356 AF

Industrial: 121 AF

Ellis Creek Water Recycling Facility:
10 AF

Golf courses (220 ac); agriculture
(782 ac), vineyard (47 ac).

At the Ellis Creek Water Recycling
Facility, tertiary recycled water is
also used for process water,
landscape irrigation, toilet flushing,
fire protection

Pasture land irrigation, Golf course
irrigation, vineyard irrigation and
frost control

Pay users $1.97/unit (1 unit = 748
gallons) to take the water

Oxidation ponds: 162 ac; Seasonal
wetlands: 32 ac; &

Polishing wetlands: 31 ac (Ellis
Creek Water Recycling Facility)
Existing: ~5 miles of pipeline
Proposed: 1.5 mile of pipeline, 2.2
million gallon storage tank

1982; future expansion plans incl.
2.2 MG storage tank, pipelines

Disinfected Secondary-23; UV
Disinfection, Tertiary Filtration

Petaluma River: 4,646 AFY

Land Disposal of Secondary -23
Reuse System: 1,546 AFY between
May and Oct.

Monterey
12,000 AFY

29.6 MGD (20.0 MGD in 2011)
Agriculture: 12,000 ac (~12,000
AFY); supplemented with
disinfected surface water during
peak season.

Agriculture (12,000 ac), primarily
artichokes, lettuce and
strawberries

Groundwater basin to offset
overdraft conditions and seawater
intrusion

Flat rate per ac/yr + $225/ac-ft
variable: no advanced treatment;
RW costs supplemented with
property assessments.

Groundwater recharge: Castroville

Seawater Intrusion Project

Ocean outfall into Monterey Bay;
45 miles pipeline; 22 supplemental
wells; Salinas River Diversion
Facility

1997

Nitrate Removal, Tertiary Filtration

Ocean outfall

City of San Luis Obispo

152 AFY (2010 actual)

1,000 AFY (ultimate planned)

5.1 MGD (4.6 MGD in 2011)
Landscape/21 sites: 152 AFY (2010)

Urban irrigation (parks/ play-
grounds [8], golf courses [4], street
landscaping, HOA common
areas/open space);

Construction water permit
program

Stream augmentation; landscape
irrigation

90% of approved water rate
($2,250/AF to $5,622/AF)

San Luis Obispo Creek stream
augmentation

Diversion structure/modulating
control valve to split effluent flow
between recycled water storage
tank (600,000 gal.) & San Luis
Obispo Creek; 9 miles distribution
pipeline; pump station

2006

Disinfected Tertiary

San Luis Obispo Creek: 1,807 AFY
min. required by NMFS

Los Osos
711 AFY

1.2 MGD (at start up)

Broderson site leach fields: 448 AFY
Bayridge Estates leach field: 33 AFY
Urban: 130 AFY

Agricultural: 100-200 AFY

Urban irrigation (parks, schools,
golf course, cemetery); agricultural
irrigation; groundwater recharge of
Los Osos Basin through use of leach
fields

Groundwater basin to offset
overdraft conditions and seawater
intrusion

Unknown (Project still in
development) ; Projected to be
negotiated cost (incl in sewer
project assessmt) to golf course or
agricultural irrigation users to
offset groundwater pumping;
urban irrigation users at 90% of
approved water rate

9 ac of percolation ponds (leach
fields): 8 ac Broderson site, 1 ac
Bayridge Estates

50 ac-ft storage at WWTP (at start

up) to 150 ac-ft (at build out); 481
ac-ft leach fields capacity

In design; construction anticipated
to commence 2012-2013

UV Disinfection, Tertiary Filtration

Leach fields, with on-site storage at
WWTP for wet weather storage

Arcata
1,478 AFY (2010 actual)

2.77 MGD
Arcata Marsh: 1,478 AFY

Arcata Marsh and Wildlife
Sanctuary

Wetlands enhancement

N/A - all treated water goes to
meeting Arcata Marsh goals prior
to release into the Bay; no plans to
provide to other water users in
future

55 ac oxidation ponds, 154 ac
treatment/ polishing marshes;
plans to expand to 280 ac marshes

11 wastewater pump stations; 55
ac oxidation ponds; 154 ac
treatment marshes; outfall to
Humboldt Bay

1986: oxidation ponds and
treatment marshes; future
restoration plans under dev.
Secondary, Oxidation Ponds &
Treatment/ Polishing Marshes;
Chlorine Disinfection
Discharges to Humboldt Bay
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TECHNICAL MEMORANDUM
Date: March 8, 2012
Comments:
Revised:
Authors: Jane Gray, Alison Evans, AICP
Review: Tom Falk, PE, and Mike Hoover, PE
Subject: Recycled Water Funding Opportunities
1 Funding Opportunities

The section below contains a summary of funding sources for the planning and construction of facilities
for the treatment and conveyance of recycled water. This section briefly identifies these State and
Federal funding programs and also presents an abbreviated discussion on the eligibility requirements
associated with each program as well as the frequency of funding cycles.

As a preface to the discussion and prior to preparing applications for programs, it is prudent to explore
an overall funding strategy which will assist an agency in identifying a few select grants/loans,
prioritizing these programs and sequencing the applications process. Agencies may identify near-term
and long term available funding options and cultivate relationships with grants and/or loan agencies
prior to the application process. Establishment and development of a relationship over time is
invaluable to the application process as each program and application process is unique. Further, each
application carries its own separate costs for preparation and costs many vary quite a bit, depending on
the grant, the level of effort and the profile of the project.

There are a number of general guidelines to follow when preparing a competitive grant application,
particularly in this climate. Competition for grant funds has increased over the past 3 years and a
number of agencies that previously funded grant programs are now funding more projects through low
interest loans in order to stretch resources. The list below identifies some of the parts of typical and
technically competent grant application:

e A concise and descriptive project summary;

e Demonstration of a compelling need for the project and cogent rationale;

e Demonstration of a project/agency’s competitive edge;

e Characterized benefit of the project to the goals targeted by the grant funding program
and/or other local, regional, statewide, and national objectives;

e logical, attainable and measurable goals for the project;

e Characterization of performance measures/assessment of project achievement of goals;

e Researched, documented and verifiable budget and supporting cost information;

e A realistic project schedule;

e Demonstration of the agency’s (i.e. Departmental, County Board of Supervisors, City
Council) support, commitment, and priority;

e Demonstration of community and/or stakeholder support for the project;

e Project readiness;
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e Ability and documentation, if required, to demonstrate required matching funds; and
e Completeness of all required materials of granting agency and application.

Competitive application packages need to be attractive to funding agencies and beyond that, they need
to demonstrate real benefit. In addition, there are instances when more is needed. In the case of the
Title XVI Grant funded through Reclamation, almost 100% of all construction grants have been attained
partially through the services of lobbyist. So, while grant and/or loans may be viable options for
infrastructure funding a tremendous amount of forethought, effort and resources needs to be devoted
to the process.

2 Planning Grants

2.1 State Water Resources Control Board - Facilities Planning Grant Program

The Facilities Planning Grant Program is administered through the State Water Resources Control Board
and funded by three sources including:

1. The Water Security, Clean Drinking Water, Coastal and Beach Protection Act of 2002
(Proposition 50): Chapter 7, Section 79550(g) authorizes grants for water recycling projects that
meet the goals and objectives of the California Bay-Delta Program (CALFED) and are consistent
with the CALFED Record of Decision;

SRF Loan Program;

3. The Safe Drinking Water, Clean Water, Watershed Protection, and Flood Protection Act (2000

Bond Law), Proposition 13.

The purpose of the FPGP is to assist public agencies in the preparation of facilities planning studies for
water recycling using treated municipal wastewater and/or treated groundwater from sources
contaminated due to human activities. In addition to encouraging new recycling planning studies, these
funds are intended to supplement local funds and enhance the quality of local planning efforts in the
area of recycled water.

Grants are available to public entities/agencies and applications are accepted on an on-going basis until
the allocated funds have been exhausted. The grant will pay 50% of all eligible costs associated with the
planning effort up to a $75,000 maximum. An agency may apply for an receive more than one facilities
planning grant from the SWRCB, however, each proposed study must be independent in scope of work
from previously-funded studies. The final Plan must be completed within three (3) years of receiving the
grant and the final product, which is reviewed by the SWRCB must contain the following components:

a feasibility study;

e adetailed evaluation of the selected alternative for a water recycling project;
e construction financing plan;

e recycled water market assessment; and

e preliminary recycled water market assurances.

The FPGP application itself is quite short and straightforward. It requires the submitting agency to
complete the SWRCB Application and append with a resolution of the local agency authorizing the grant
application as well as a description for the plan/study.
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3 Construction Grants and Loans

3.1 State Water Resources Control Board — Water Recycling Funding Program

The Water Recycling Funding Program, while previously funded through a combination of funding
sources including Proposition 50 and the State Revolving Fund, is now being funded almost solely
through the SRF, which is a loan program. Only severely disadvantaged communities may be eligible for
principle forgiveness, and funding is quite limited. Public agencies are eligible to apply.

The WRFP requires submittal of an initial standard application form and then placement on a priority
list, if the project application is deemed complete. Funding priorities for the program are listed below
and applications will be prioritized based on the following project types:

a. Recycled Water Distribution System
e Component of a Regional Distribution System
e  Local Distribution System

b. Groundwater Recharge Facilities

c. Recycled Water Treatment Facilities
d. Groundwater Reclamation

Once the project is placed on the list, the public agency will be required to submit a more exhaustive
application package which entails a facilities plan and a water conservation plan. Applications are
accepted on an on-going basis.

Construction grants are limited to 25 percent of the eligible construction cost of a proposed project or
up to $25 million whichever is less. Eligible costs may include allowances for design, legal tasks,
construction management, and engineering during construction.

3.2 United State Bureau of Reclamation — Title XVI (Water Reclamation and Reuse) Program

The USBR Title XVI Program provides funding of recycled water and reuse projects. Reclamation
provides funding for states, Indian tribes, irrigation districts, water districts and other organizations with
water or power delivery authority to partner with Reclamation on projects that increase water
conservation or result in other improvements that address water supply sustainability in the West every
2 years. There is a two-step process associated with obtaining funds through Reclamation which
includes a Feasibility Study as well as a Construction Application.

Feasibility Study — Reclamation requires that any project which will apply for a construction grant
through Title XVI completes a Feasibility Study. Reclamation will fund up to $150,000 per applicant (or
50% of the total study) for the generation of a Feasibility Study leading to the ultimate construction
project. These applications are released every two years, and are not released contemporaneously with
Title XVI FOAs (Funding Opportunity Available).

Construction Application - Title XVI provides authority for Reclamation to provide up to the lesser of 25
percent of, or the Federal appropriations ceiling (typically $20 million) for the cost of planning, design,
and construction of specific water recycling projects. Project must complete a Feasibility Application and
a Construction Application. Only those projects that have successfully completed the Feasibility
Application are eligible to apply for Construction Funds. Funding for the program is procured through
the Federal government through a congressional authorization process, meaning that legislative
language must be drafted and a funding amount must be approved by the United States Congress prior
to actual construction dollars being awarded for the construction project.

Construction Projects are generally ranked on the following criterion: Water Supply, Status of Project,
Environment and Water Quality, Renewable Energy and Energy Efficiency, Cost per Acre-Foot of Water

DUDEK Page 3



City of Morro Bay and Cayucos Sanitary District Recycled Water Funding Opportunities TM

and Other Project Benefits, Reclamation’s Obligations and Benefits to Rural or Economically
Disadvantaged Communities, and Watershed Perspective.

3.3 United State Bureau of Reclamation (USBR) — Water and Energy Efficiency Grants (WEEG)
Program

Reclamation provides grant funding for states, Indian tribes, irrigation districts, water districts and other
organizations with water or power delivery authority to partner with Reclamation on projects that
increase water conservation or result in other improvements that address water supply sustainability in
the West. Match requirement for the grant is 50%. These grants are available annually. Generally,
applications may be submitted to one of two funding groups:

e Funding Group I: smaller projects that may take up to two years to complete.
e Funding Group IlI: larger, phased projects that will take up to three years to complete.

Each year, aspects of the grant criteria are updated, but overall projects must seek to conserve and use
water more efficiently, increase the use of renewable energy and improve energy efficiency, benefit
endangered and threatened species, facilitate water markets, or carry out activities to address climate-
related impacts on water or prevent any water-related crisis or conflict.

In 2011, Reclamation awarded more than $25 million for 58 Water and Energy Efficiency Grants. These
projects were estimated to save about 100,000 acre-feet of water, enough water for about 400,000
people. In addition, over 25 of the projects were expected save more than 15 million kilowatts of
electricity per year, enough electricity for about 1,300 people.

3.4 Department of Water Resources (DWR) Proposition 84

Proposition 84 is the funding source for Integrated Regional Water Management funding available
through DWR. San Luis Obispo County is the lead agency for the San Luis Obispo IRWM Region which is
involved in the overall participation and administration of the IRWM Program. Recycled water projects
are funded through DWR’s competitive regional grant process. In this case, a lead agency (i.e. San Luis
Obispo) would (in concert with the priorities for IRWM projects as defined by DWR) develop a list of
priority projects for inclusion into an overall IRWM Region wide application for submittal to DWR for
evaluation and funding. San Luis Obispo County would be in completion with other IRWM Regions in its
Central Coast Funding Area for a tranche of allotted money which has already been defined by DWR.
The other IRWM regions in the Central Coast Funding Area include: the Santa Barbara IRWM, the
Greater Monterey IRWM, the Monterey Peninsula, Carmel Bay, South Monterey Bay IRWM, the Pajaro
River Watershed IRWM and the Santa Cruz IRWM. Round 2 IRWM Implementation Funding for
construction projects would likely be due in January 2013.

3.5 California Infrastructure and Economic Development Bank (I-Bank) — Infrastructure State
Revolving Fund Program (ISRF)

The mission of the I-Bank is to finance public infrastructure and private development that promote
economic development, revitalize communities and enhance quality of life for Californians. The I-Bank
has extremely broad statutory powers to issue revenue bonds, make loans and provide credit
enhancements for a wide variety of infrastructure and economic development projects and other
government purposes. The ISRF provides bond funded loans through a 2-tiered system. Tier 1 loans will
be available in amounts ranging from $250,000 to $10 million per applicant. Tier 2 loans will be available
in amounts from $250,000 to $2.5 million per applicant. Loans funded from the |-Bank’s appropriation
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will be made on a fixed interest rate basis at approximately 67% of Thompson’s Municipal Market Data
Index for an “A” rated tax exempt security with a weighted average life similar to the I-Bank loan.
Twenty basis points (.20%) will be added to the interest rate for loans that are subject to the Alternative
Minimum Tax.

Application consists of a Preliminary Application which is used to assess the applicant's ability to
ultimately meet the threshold eligibility criteria for the loans and the only reason for denying a
Preliminary Application would be if the applicant and project do not meet the threshold eligibility
criteria. Preliminary Applications are accepted on an on-going basis.

Priority for scoring overall applications and meeting the eligibility requirements entail a number of
criteria, however, great weight is given to the following three criteria:

1. The project’s ability to create and retain jobs: Points will be awarded to applicants with
infrastructure projects that support the creation and/or retention of the greatest number of full-
time equivalent jobs within three years of project completion per dollar of I-Bank financing. Job
creation/retention figures based upon written confirmation from the entity that will
create/retain the jobs will receive priority over estimates based upon a feasibility study;

2. The projects ability to in improve the community: Points will be awarded to projects that
contribute to an improved quality of life, attractiveness, and long-term economic
competitiveness for the community. The applicant should demonstrate how the proposed project
fulfills a unique or special need, and that the project is part of community revitalization or an
economic development plan or strategy. Points will be awarded for the project’s overall impact
on the community (such impact may be achieved by a single improvement or multiple
improvements).

Examples of such impact include, but are not limited to, the following:
0 The proposed project will contribute to public safety, public health or aesthetic

improvement to the community.

0 The proposed project will support or consist of a much-needed civic building such as a
library, police substation, educational facility or the improvement of a public or civic
space to promote community revitalization.

O The proposed project will support the delivery of needed community services such as day
care, senior services, or health care.

O The proposed project contributes to a greater use of public transit systems.

0 The proposed project will contribute to the revitalization and historic preservation of the
downtown core or a traditional commercial district.

0 Other impacts, not listed above, which enhance community quality of life, attractiveness,
and long-term economic competitiveness will be eligible for points.

3. The community’s economic need: Points will be awarded to applicants with projects located in, or
adjacent to and directly affecting, areas with high unemployment rates, low median family
income, declining or slow growth in labor force employment, and high poverty rates.

4 Recycled Water Incentive Programs

The Study Team researched the availability of recycled water incentive programs throughout the County
of San Luis Obispo, as well as within other jurisdictions through review of relevant Urban Water
Management Plans for municipalities along the central and northern California coast, including the
County of San Luis Obispo Master Water Plan. While there is recognition of the State’s interest in
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recycled water and acknowledgements of numerous feasibility studies having been completed, there are
currently no local municipalities, including the County with incentive programs in place, and no
timeframe provided within which an incentive program (or programs) would likely be developed.

5 Funding Strategy and Recommendations

In order to optimize the resources (staff and funding) available to successfully pursue competitive
application to grant and loan programs, the table below presents a summarized strategy of which
funding programs to pursue. The order in which the programs appear in the table is the order in which
we recommend pursuit to support the planning, development and implementation of a recycled water
project.
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Table 1: Grant/Loan Program Summary Table

Planning Grants

Grant Program Funding Agency Application Dates
Facilities Planning Grant  State Water Resources Ongoing until the monies appropriated under Prop 13
Program (FPGP) Control Board (SWRCB) are exhausted, but we recommend your agencies

applies as soon as possible

Implementation/Construction Grants and Loans

Loan Program Funding Agency Application Dates

Water Recycling Funding SWRCB On-going application and funding of loans

Program

Grant Program Funding Agency Application Dates

Proposition 84 Department of Water Applications will likely be prepared in the summer of
(Chapter 2, §75026) Resources (DWR) 2013; however, DWR is contemplating a 2-step process
Integrated Regional in which IRWM regions may have to have a draft list of
Water Management projects and potential funding requests by late
(IRWM) summer/early autumn 2012

The FPGP planning grant listed in the table can be applied for at any time; however, as indicated we
recommend applying for it immediately either to fund a stand-alone planning document or to
supplement a current and/or on-going planning effort. We also recommend applying for the Water
Recycling Funding Program due to the amount of time it takes to complete that process. Proposition 84
Round 2 will likely not accept any applications until late summer/early autumn of 2012, and presuming
an award, project proponents would not likely receive a contract until spring of 2014. The lead time for
all of these programs must clearly be taken into consideration, in addition to the cost of applying and
administration of any successfully awarded grant and/or loan program.
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Table 2: Summary of Recycled Water Funding Programs

Program Funding Description of Funding Eligibility Ineligible Uses Funding Limits Terms & Dates
Agency Requirements & Uses
Facilities SWRCB Grants are provided for Only public agencies Construction The grant will pay On-going until
Planning Grant facilities planning are eligible to receive 50% of all eligible funding is
Program (FPGP) studies to determine the a facilities planning costs associated with ~ exhausted
feasibility of using grant. An agency may the planning effort up
recycled water to offset receive more than one to a $75,000
the use of fresh/potable  facilities planning maximum.
water from state and/or  grant from the
local supplies. SWRCB. However,
each proposed study
must be independent
in scope of work from
previously-funded
studies.
Water Recycling SWRCB Funding for the Eligible costs may Costs of planning for a Construction grants On-going

Funding
Program

construction of water
recycling facilities

include allowances for
design, legal tasks,
construction
management, and
engineering during
construction.

project;

e Costs of applying for
funding;

e Costs of on-site retrofit
facilities, that is, facilities
to convert to recycled
water use;

e Costs of on-site irrigation

facilities;

* Costs of land, easements,

and rights of way;

e Costs for operation and

maintenance of project
facilities;

will be limited to 25
percent of the eligible
construction cost of a
proposed project or
S5 million whichever
is less.

application and
funding of loans
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Program Funding Description of Funding Eligibility Ineligible Uses Funding Limits Terms & Dates

Agency Requirements & Uses

e Legal and court costs
resulting from violation of
state and federal laws or as
a result of the CEQA
process, excluding the cost
of capital facilities required
to be built as a condition or
result of a legal or court
settlement;

e Indirect costs of
construction performed by
the funding recipient's
work forcel.

Title XVI - United Construction funding of ~ Approved Feasibility o&M Construction grants Every two years.
Water State recycled water and Study; Construction are limited to 25 The last FOA was
Reclamation Bureau of  reuse projects projects percent of the eligible  released in 2011.
and Reuse Reclamat- construction cost of a

Program ion proposed project or

up to $25 million
whichever is less.
Eligible costs may
include allowances for
design, legal tasks,
construction
management, and
engineering during
construction

Funding groups

Water and United Projects that increase Grant funding for o&M FOAs are released
. . . change annually.
Energy State water conservation or states, Indian tribes, annually
.. . S - In general,
Efficiency Grant Bureau of  result in other irrigation districts,
. L however, there

Reclamat- improvements that water districts and .

. o are 2 funding

ion address water supply other organizations
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Program

Funding
Agency

Description of Funding

Eligibility
Requirements & Uses

Ineligible Uses

Funding Limits

Terms & Dates

sustainability in the
West. Each year, aspects
of the grant criteria are
updated, but overall
projects must seek to
conserve and use water
more efficiently,
increase the use of
renewable energy and
improve energy
efficiency, benefit
endangered and
threatened species,

with water or power
delivery authority

groups.

Funding Group I:
smaller projects
that may take up
to two years to
complete.

Funding Group II:
larger, phased
projects that will
take up to three

years to
facilitate water markets, complete.
or carry out activities to
address climate-related
impacts on water or
prevent any water-
related crisis or conflict.

Proposition 84 Depart- Grants for projects that A local public agency Operation & maintenance Bond funding $100 million of

(Chapter 2, ment of assist local public or nonprofit activities allocation for entire implementation

§75026) Water agencies to meet long- representing an IRWM program is $1billion; will be available in

Integrated Resources term water effort must be the Prop 84 allots grant the first Proposal

Regional Water management needs of applicant or grantee funding to 11 funding  Solicitation

Management the State, including the Other IRWM partners areas; Approx. 20 Package.

(IRWM) delivery of safe drinking ~ may access funds million in Funds for Additional $250
water, flood risk through their own inter-regional efforts million for
reduction, protection of  agreements with the reducing
water quality & the applicant/grantee; dependence on
environment; Grant Eligibile Uses: delta water may
funds for development Development or be added to the
revisions of IRWM Plans  revision of RWM first round
implementation projects  Plans. Projects that solicitation.

implement IRWM
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Program Funding Description of Funding Eligibility Ineligible Uses Funding Limits Terms & Dates
Agency Requirements & Uses
of IRWM Plans Plans
Infrastructure California  Loan - Provide financing  Applicant must be a Privately owned $10 million maximum  Interest rate is
State Revolving  Infrastruc- for construction and/or local municipal entity;  infrastructure & per project per fiscal 67% of
Fund (ISRF) ture & repair of publicly owned  Project must meet Debt refinancing year & $20 million Thompson'’s
Program Economic  water supply, treatment  tax-exempt financing annually maximum Municipal Market
Develop- & distribution systems, criteria per jurisdiction per Index for ‘A’ rated
ment drainage & flood control  Eligible Uses: Acquire fiscal year security
Bank (I- facilities land, construct and/or Maximum 30 year
Bank) repair water collection term
and treatment Open application
systems, including process
equipment Preliminary
Application
available at
ibank.ca.gov
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