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Executive Summary  

The City of Avalon (Avalon) is located on Santa Catalina Island off the coast of California, approximately 

22 miles southwest of Los Angeles, CA.  Santa Catalina Island is 76 square miles, with the majority of that 

area comprising a conservancy area.  Avalon is a resort community, approximately 3.2 square miles in size, 

surrounding Avalon Bay. Avalon has a permanent population of approximately 3,800 residents. The 

number of occupants within Avalon fluctuates day-to-day and seasonally ŀǎ !ǾŀƭƻƴΩǎ ǇǊƛƳŀǊȅ ƛƴŘǳǎǘǊȅ ƛǎ 

tourism, which affects the potable water usage, saltwater usage, sanitary sewer discharge flows into the 

collection system, and the waste water treatment facility operation.  Due to the small number of 

permeant residents, it is difficult for Avalon to generate the appropriate funds to continuously maintain 

the public infrastructure (i.e. sewer system and saltwater system).       

The main purpose of the Recycled Water / Energy Sustainability Sub-Plan is to provide feasibility data and 

assessment to provide Avalon guidance on infrastructure upgrades and replacements that would provide 

the most sustainable and meaningful benefit (win-win) for The City of Avalon and its residents. 

Avalon currently has limited potable water resources, which is a precious resource for all Californians, but 

even more so for the City of Avalon.  Mandatory restrictions go into effect more often for Avalon residents 

and retailers due to the lack of potable water.  Avalon uses saltwater for flushing needs (i.e. toilets, urinals) 

and fire suppression to help alleviate the demand for potable water, but it comes with several issues as 

described in this study.  This report focuses on win-win solutions that will help alleviate the issues 

concerning the lack of potable water, the continuous maintenance of the saltwater system, and the 

corrosion and degradation issues with the WWTF, associated with treating saline waste water.  This study 

focuses on the advantages of converting the waste water treatment facility (WWTF) to a reclamation 

facility that produces Title 22 Disinfected Tertiary Recycled Water.  The use of recycled water will help 

minimize the corrosion issues associated with the saltwater system (i.e. aesthetics, WWTF degradation, 

etc.).  In addition, the surplus amount of recycled water (after toilet flushing and fire suppression), can be 

used for irrigation purposes (i.e. golf course, parks, etc.), and also to generate a new potable water source 

via indirect potable reuse (IPR), as shown in Table ES-1. 

In addition, this study investigates sustainable energy opportunities for Avalon to generate its own power.  

Currently, Southern California Edison (SCE) is the electricity provider for Catalina Island.  The SCE power 

plant uses diesel generators and propane-powered micro-turbines to generate electricity.  The diesel and 

propane have to be shipped, which can cause a reliability issue if something goes wrong with the 

barge/ship offshore.  A key focus of this Sub-Plan is to provide the City of Avalon with renewable 

(sustainable) energy alternatives that could fulfill the Cities power needs (i.e. WWTF, pump stations, City 

Hall, Fire Department, Cabrillo Mole, etc.) and therefore reduce if not remove electrical payments to SCE.   

The following subsections describe the recommended improvements for the City of Avalon concerning 

recycled water, potable water, and power generation. 

Recycled Water 

Although the use of the saltwater system for flushing needs helps alleviate the demand for potable water, 

saltwater has several issues concerning corrosion.  The saltwater corrodes the metallic isolation valves at 

a rapid pace and several of the existing isolation valves are no longer operational.  They are costly to 

replace (approximately $15,000 each) and most times do not get replaced due to budget constraints.  
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Therefore when a saltwater pipe breaks, it is difficult to isolate the problem without shutting down large 

areas within the distribution system.  This can be a big nuisance to retailers (i.e. restaurants, etc.) who 

rely on the saltwater system.  In addition, saltwater use for toilet flushing creates an aesthetic issue for 

residents and retailers due to staining of toilet fixtures and increased corrosion. The resulting high total 

dissolved solids (TDS) in the wastewater causes problems for the WWTF, consisting of increased corrosion 

of metals and concrete, reduced oxygen transfer capability, and unique sludge dewatering characteristics. 

Given the above issues due to the corrosion, aesthetics, and treatment issues associated with the 

saltwater system, it is beneficial for Avalon to develop a new water source for flushing toilets / urinals and 

fire suppression.  Using potable water is an option, but the main purpose of the saltwater system is to 

alleviate the demand of potable water.  Therefore, the preferred alternative is to convert the existing 

WWTF into a water reclamation facility capable of producing Title 22 Disinfected Tertiary Recycled Water, 

which is discussed in Section 5.0 and Section 6.0.   

The benefits of replacing saltwater with recycled water include significant reduction in Total Dissolved 

Solids (TDS) of the generated wastewater, which assists in reduction of metals corrosion, increase in 

oxygen transfer efficiency of the wastewater treatment process, and increase in efficiency of the sludge 

dewatering process.  In addition, it will increase the useful life of the distribution system. 

The proposed Title 22 Disinfected Tertiary Recycled Water reclamation facility will have a capacity of 1.2 

mgd.  Although the WWTF is designed to produce 1.2 mgd of treated wastewater, the current average 

wastewater flow is approximately 0.41 mgd with a peak of approximately 0.68 mgd as shown in Table 3-1, 

which is due to highly encouraged water conservation since the City of Avalon, in addition to the entire 

State of California, is experiencing an extreme 5-year drought.  Therefore, under existing conditions, the 

recycled water produced would only be capable of fulfilling the saltwater system demand of 

approximately 0.39 mgd for urinal flushing and fire suppression, as shown in the Table below.  If the 

reclamation facility were able to produce 1.2 mgd, the surplus of approximately 0.81 mgd of recycled 

water could be available for additional uses, which include, but are not limited to, irrigation (i.e. golf 

course, parks, etc.) and indirect potable reuse (i.e. Avalon Canyon).  Refer to Section 5.0 and Section 7.0 

for further discussion on recycled water and potential IPR projects. 

Table ES-1 Potential Recycled Water Demand Uses  

Potential Use Demand, mgd 

Toilet/Urinal Flushing / Fire Suppression 0.39 

Irrigation 0.07 

IPR/DPR 0.74 

Total 1.20 

 

Figure ES-1 illustrates the proposed improvements concerning the treatment process flow schematic at 

the WWTF, to produce disinfected tertiary recycled water.  Figure ES-2 presents the conceptual site plan 

for the proposed tertiary recycled water treatment system.  The secondary effluent is diverted to a new 

below ground pump station and conveyed to the new gravity multi-media filtration system. The filtered 

water then flows by gravity to the reconstructed chlorine contact basin for disinfection. It then flows to a 

new below ground pump station, which conveys the disinfected tertiary recycled water to the existing 
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Catherine Booster Station (CBS) to connect to the existing distribution system for non-potable water use.  

The existing ocean outfall will be maintained as a by-pass during low recycled water demand or any off-

spec water quality events.  The new conveyance pipeline consists of approximately 7,500 lineal feet of 8-

inch diameter PVC pipeline.  Figure ES-3 illustrates the conceptual pipeline alignment from the WWTF to 

CBS.  Refer to Section 6.0 and 7.0 for further discussion on recycled water. 

The capital cost estimate for the proposed recycled water project is approximately $11.6 million.  Refer 

to Table 6-6 for a detailed breakdown of costs.  The estimates are based on professional experience and 

judgement, and have an accuracy of -30% to +50% per American Association of Cost Engineers guideline 

for conceptual level cost estimates.  In addition, refer to Section 6.5, which provides a 5-year 

implementation plan to finance and construct the recommended recycled water project. 

Potable Water  

The potable water system for Santa Catalina Island is owned and operated by SCE.  Avalon relies on both 

groundwater and seawater desalination to meet peak demands of the summer months when thousands 

of tourists visit daily.  Groundwater supply is replenished from rain that either fills the reservoirs on the 

island, or infiltrates into the shallow alluvium deposits that create the aquifer on Catalina Island. The 

Middle Ranch Reservoir is used to recharge the aquifer then groundwater is pumped through several 

shallow wells from the aquifer to the Wrigley Reservoir for distribution.  Several older wells exist in Avalon 

Canyon that are being explored by the Santa Catalina Island Company as additional groundwater supply, 

due to the current extreme drought as described in further detail in Section 7.0. 

If Avalon or the Island Company pursue Avalon Canyon as a new potable water source, rather than treating 

the brackish water pumped from the canyon, the proposed water reclamation facility could be upgraded 

to produce recycled water suitable for indirect potable reuse (IPR).  Refer to Section 5.2.3 for a discussion 

on IPR.  Advanced treated water could be introduced into Avalon Canyon on the upstream end of the 

basin using injection wells and then recovered from the aquifer through wells in either alluvial aquifer or 

the bedrock aquifer at the downstream end.  The low TDS advanced treated recycled ǿŀǘŜǊ ǿƻǳƭŘ άŎƭŜŀƴ 

ǳǇέ ǘƘŜ ōŀǎƛƴΣ reducing the TDS concentration overtime.  Detailed studies, incorporating additional 

extensive subsurface hydrogeological analysis, would be required to determine the feasibility of an IPR 

project in Avalon Canyon as a new potable water source. 

Energy Sustainability  

Currently, Southern California Edison (SCE) is the electricity provider for Catalina Island.  The SCE power 

plant uses diesel generators and propane-powered micro-turbines to generate electricity.  Diesel and 

propane are shipped, which can cause a reliability issue if something goes wrong with the barge/ship 

offshore.  A key focus of this Sub-Plan is to provide the City of Avalon with renewable (sustainable) energy 

alternatives that could fulfill the Cities power needs and minimize costs associated with paying SCE for 

power.  The renewable energy alternatives that were investigated, consisted of wave, tidal, wind, and 

solar power.   This study does not look at providing power for the entire City of Avalon, but looking at the 

power production needs of the City to offset the power costs associated with, but not limited to, the waste 

water treatment facility, pump stations, City Hall, the Fire Department, Cabrillo Mole, etc.  Based on Table 

8-1, the peak power usage for the WWTF and booster stations is approximately 2,800 kWh per day. 
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Section 8.0 provides the renewable alternative energy options for Avalon, that have no carbon footprint 

because they are based on recovery of solar energy or kinetic energy associated with wind, ocean wave 

and current motion, or potential energy associated with tidal variations in sea surface elevation. 

Several renewable energy alternatives were considered but determined to be infeasible for Avalon due 

to being a navigational hazard or environmental impact (i.e. Areas of Special Biological Significance, 

Marine Protected Areas (MPA), bird strikes, etc.).  The Catalina Island Conservancy protects the natural 

and cultural heritage of Santa Catalina Island, stewarding approximately 42,000 acres of land (88% of the 

island) and at least 50 miles of shoreline (50% of island coastline).  Due to this, only two (2) are considered 

feasible, which are offshore wind turbines and solar power.  An offshore wind turbine could provide 

enough power to fulfill ǘƘŜ /ƛǘȅ ƻŦ !ǾŀƭƻƴΩǎ ŘƛǊŜŎǘ power demands at a cost of approximately $3 million, 

which includes one (1) offshore wind turbine and power transmission cable.  The other feasible renewable 

energy alternative is a land based solar array located in the hills above the City.  If a feasible area cannot 

be obtained, City owned rooftops (i.e. City Hall, Fire Department, Schools, Mole, etc.) could be fitted with 

solar panels to ƻŦŦǎŜǘ !ǾŀƭƻƴΩǎ ǇƻǿŜǊ ƴŜŜŘǎ.  The average cost of photovoltaic solar panels is 

approximately $7 - $10 per watt of rated power.  Therefore a solar array would cost approximately $1 

Ƴƛƭƭƛƻƴ ŦƻǊ ǘƘŜ /ƛǘȅ ƻŦ !ǾŀƭƻƴΩǎ ƴŜŜŘǎΦ 

The California Energy Commission (CEC) offers different grant funding opportunities, low interest 

financing, as well as other incentives in order to promote innovation and implementation of renewable 

energy projects throughout California. 
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1.0 Introduction  

The City of Avalon (Avalon) is located on Santa Catalina Island off the coast of California, approximately 

22 miles southwest of Los Angeles, CA.  Santa Catalina Island is 76 square miles, with the majority of that 

area comprising a conservancy area.  Avalon is a resort community, approximately 3.2 square miles in size, 

surrounding Avalon Bay. Avalon has a permanent population of approximately 3,800 residents. The 

number of occupants within Avalon fluctuates day-to-day and seasonaƭƭȅ ŀǎ !ǾŀƭƻƴΩǎ ǇǊƛƳŀǊȅ ƛƴŘǳǎǘǊȅ ƛǎ 

tourism, which affects the potable water usage, saltwater usage, sanitary sewer discharge flows into the 

collection system, and the waste water treatment facility operation.  

Avalon is making extensive efforts to actively maintain and improve AvalonΩǎ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎΣ ǎŜǿŜǊ 

collection system, waste water treatment facility (WWTF), and provide a level of service indicative of 

AvalonΩǎ ƘƛƎƘ ǎǘŀƴŘŀǊŘǎΦ  Avalon has contracted with Environ Strategy (ES) Consultants for the operation 

and maintenance of their publicly owned WWTF, sanitary sewer collection system, and saltwater system 

(used for toilets, urinals, and fire suppression).  Southern California Edison (SCE) operates !ǾŀƭƻƴΩǎ 

electrical grid and potable water system, which relies on aquifer recharge from rain and seawater 

desalination. 

Avalon currently has limited resources, when considering potable water and electricity.  The purpose of 

the Recycled Water / Energy Sustainability Sub-Plan is to provide feasibility data and assessment to 

provide Avalon guidance on infrastructure updates and replacements that would provide the most 

sustainable and meaningful benefit (win-win) for the community. 

This study provides a description of each existing utility on the island and the issues associated with them 

and recommended improvements to increase sustainability within Avalon.  Listed below is a brief 

summary of the utility systems and their issues: 

¶ Saltwater system:  The saltwater system (described in Section 2.0) is used for flushing toilets, 

urinals, and fire suppression. Although the use of the saltwater system helps alleviate the 

demand for potable water, saltwater has several issues concerning corrosion.  The metallic 

isolation valves corrode rapidly due to the saltwater and become inoperable.  Therefore, when a 

saltwater pipe breaks, it is difficult to isolate the problem without shutting down large areas 

within the distribution system, which leads to higher maintenance, repair, and replacement costs. 

In addition, saltwater use for toilet flushing creates an aesthetic issue for residents (consumers) 

due to staining of toilet fixtures and increased corrosion. 

¶ Sanitary sewer collection system:  The resulting high total dissolved solids (TDS) in the 

wastewater due to using saltwater to flush toilets and urinals, causes several problems for the 

WWTF, consisting of increased corrosion of metals and concrete, reduced oxygen transfer 

capability, and unique sludge dewatering characteristics.  Section 3.0 describes in detail the 

sanitary sewer system and WWTF.  This study will look at converting the WWTF to a water 

reclamation facility, producing tertiary treated water to replace the saltwater system.  This in 

return will reduce the corrosion and unique treatment issues associated with the saltwater 

system. 
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¶ Potable water system:  The potable water system is owned and operated by SCE.  The potable 

water resources on the island are limited to reservoir storage (rainfall), groundwater recharge 

(rainfall), and seawater desalination.  Refer to Section 4.0 for detailed information concerning 

the potable water system.  If recycled water is implemented, the additional treated water, after 

replacing the saltwater system demand and potential irrigation demand, could be used for an 

indirect potable reuse (IPR) project, using recycled water to recharge groundwater aquifers (i.e. 

Avalon Canyon) as described in Section 7.0.  Currently, based on the wastewater flows treated at 

the WWTF, there would not be additional recycled water supply for either irrigation uses or 

potable water uses (i.e. IPR/DPR).  

¶ Electricity:  Electrical service is provided by SCE.  SCE currently generates electricity for Catalina 

Island using diesel generators and propane-powered micro-turbines.  Due to being on an island, 

both diesel and propane need to be shipped to the island, which creates a reliability concern and 

increase in cost.  Therefore, a key focus of this Sub-Plan is to provide Avalon with renewable 

(sustainable) energy alternatives, consisting of wave, tidal, wind, and solar power that could fulfill 

ǘƘŜ /ƛǘȅΩǎ ǇƻǿŜǊ ŘŜƳŀƴŘǎ όƛΦŜΦ WWTF, City Hall, Fire Dept., etc.), as described in Section 8.0. 

The key focus of the Sub-Plan is to determine improvement projects that create win-win synergistic 

opportunities for the City of Avalon and its residents.  This study will focus on whether upgrading the 

WWTF to a wastewater reclamation facility, capable of producing recycled water to replace the existing 

saltwater system, is feasible and more beneficial than continually maintaining the unconventional and 

corrosive saltwater system and dealing with its negative implications on the WWTF and residents / 

business toilet fixtures and piping.   
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2.0 Saltwater System  
Saltwater is used to ŜȄǘŜƴŘ !ǾŀƭƻƴΩǎ ƭƛƳƛǘŜŘ potable water resources.  The saltwater supply and 

distribution systŜƳ ǇǊƻǾƛŘŜǎ ǎŀƭǘǿŀǘŜǊ ǘƘǊƻǳƎƘƻǳǘ !ǾŀƭƻƴΩǎ ǊŜǎƛŘŜƴǘƛŀƭ ŀƴŘ ŎƻƳƳŜǊŎƛŀƭ ōǳƛƭŘƛƴƎǎ ŦƻǊ toilet 

and urinal flushing and fire suppression.  The saltwater system consists of a screened ocean intake and 

pump station (Catherine Booster Station), distribution pipeline network, two (2) storage reservoirs, and 

two (2) additional booster pump stations. 

2.1 Saltwater Demands 
The current average daily saltwater demand is approximately 385,000 gallons as shown in Table 2-1.  

Saltwater use is primarily based on demand per person and is also used for fire suppression.  Fire flow 

requirement are established by the City Fire Chief, but typically, for adequate fire suppression, a hydrant 

needs to deliver 1,500 gallons per minute (gpm) for a two-hour period or 180,000 gallons. Additional 

saltwater demand from potential future development and resulting population increases are estimated 

at approximately 60,000 gallons per day (gpd). 

Table 2-1 City of Avalon Saltwater Demands  

Usage Dwellings or Rooms Daily Population 
Saltwater Allocation 

Factor (gpd per capita) 
Peak Daily Saltwater 

Demand (gpd) 

Permanent  2,289 3,780 15 56,700 

Seasonal 600 1,300 15 19,500 

Total Dwellings 2,889 5,080 15 76,200 

Transient Rental 287 861 15 12,915 

Hotels 806 2,015 15 30,225 

Moorings 346 1,038 10 10,380 

Campground 62 124 15 1,860 

Total Visitor Housing 1,501 4,038 13.75 55,600 

Cruise Ship  3,680 5 18,400 

Passenger Ship  3,500 15 52,500 

Total Day-Visitors  7,180 10 72,000 

Fire Suppression    180,000 

Combined Totals 4,390 16,298  383,800 

Dwelling values based on 2030 Avalon Master Plan (CA Dept. of Finance, 2012 Housing Data) 

 

2.2 Saltwater Intake and Distribution 
The seawater intake consists of an 18-inch diameter pipeline approximately 350 feet long with an open 

ocean intake, located in Avalon Bay. Water from the intake is conveyed to the Catherine Booster Station 

(CBS), located near the intersection of Crescent Avenue and Pebbly Beach Road.  CBS contains two (2) 

constant speed, 100 hp pumps with an approximate capacity of 1,800 gpm and 200 feet of total dynamic 

head (TDH).  Figure 2-1 provides an image of the CBS.  CBS pressurizes the saltwater distribution system 

throughout Avalon, while also filling both Mount Ada and Falls Canyon saltwater reservoirs.  The Avalon 
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saltwater distribution system consists of approximately 24,000 feet of pipelines, ranging in diameter from 

4-inch to 12-inch.  The distribution pipelines are made of asbestos concrete (AC), but are replaced with 

PVC on an as needed basis.  Refer to Figure 2-4 for an illustration of the saltwater distribution system.   

The saltwater distribution system also includes two small booster stations to provide saltwater to the 

higher elevations within Avalon.  These two booster stations known as Hill Street Booster Station and 

Whittley Booster Station each have 7.5 hp centrifugal pumps that pressurize a 260 gallon hydro-

pneumatic (bladder) tank to provide saltwater to the residential units and for fire suppression above Hill 

Street and along Camino del Monte (elevations above 120 feet). The Hill Street Booster Station is located 

on Hill Street, east of Vieudelou Avenue.  The Whittley Booster Station is located on the corner of East 

Whittley and Country Club Drive.  Figure 2-2 provides an image of each booster station, respectively, while 

Figure 2-4 illustrates their location. 

Figure 2-1. Catherine Booster Station (Saltwater) and Pumps 

   

Figure 2-2. Hill Street and Whittley Booster Stations (Saltwater) 

  

Hill Street     Whittley 

2.3 Saltwater Reservoirs 
In addition to the saltwater pipeline distribution system, the system includes two (2) storage reservoirs.   

The Mount Ada Reservoir is located north of Wrigley road, near the Wrigley Mansion.  The Falls Canyon 














































































































