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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, Ganta Catalina Island is 76 square miles, with the majority of that

area comprising eonservancy 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 withidvalonfluctuates dayto-day and seasonally a ! @ f 2y Q& LINRA Y I NE
tourism, which affects the potable water usage, saltwater usage, sanitary sewer discharge flows into the
collection system, and the waste water treatment facility operatiobue to the small number of
permeantresidents it is difficult for Avalon togenerate the appropriate funds to continuously maintain

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

The mairmpurpose of theRecycled Water / Energy Sustainability -Bldmis to providefeasibilitydata and
assessment to provide Avalonigance on infrastructure upgradesd replacements that would provide
the most sustainable and meaningful benditin-win) for The City of Avalon and its residents

Avalon currently has limitedotable waterresources which is arecious resource for all Californians, but
even more so for th€ity ofAvalon. Mandatory restrictions go into effect more often for Avalon residents
and retailers due to the lack of potable watévalon uses saltwater for flushing ness@e. toilets, urinals)
and fire suppression to help alleviate the demand for potable water, but it comes with séssrabk as
describedin this study. This report focuses owin-win solutiors that will help alleviate the issues
concerning the lack ofpotable water, thecontinuous naintenanceof the saltwater systemand the
corrosion and degradatioissueswith the WWTF: associated with treatingaline waste waterThis study
focuses on the @dvantagesof cornverting the waste watetreatment facility WWTH to areclamation
facility that producesTitle 22 Disinfected Tertiary Recycled Watdthe use of recycled water wliklp
minimizethe corrosionissuesassociated with the saltwater system (i.e. aesthetit®\VTFdegradation,
etc.). h addition,the surplusamountof recycled wate(after toilet flushing and fire suppressigrcanbe
used forirrigation purpses {.e.golf course, parks, et¢and also to generate a new potable water source
viaindirect potable reuse (IPR), as shown in TablelES

In addition, this studynvestigatesustainable energy opportunitiésr Avalon to generate itswn power.
Currently, Southern California Edison (SCE) isldwrieity providerfor Catalina Island The SCE power

plant usediesel generators angropane-powered micreturbinesto 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. Aey focus of thisSubPlanis to providethe City of Avalon with rengable
(sustainable) energy alternatives that could fulfill the Cities power needSNMETF pump stations, City

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

The following subsections desagilthe recommended improvaents for the City of Avalon concerning
recycled water, potable water, and power generation.

Recycled Water

Although the use of the saltwater systdor flushing need$elps alleviate the demand for potable water,
saltwater has searal issues concernirgprrosion. The saltwater corrodes the etallic isolationvalves at
a rapid paceand severabf the existing isolation valvesre no longeroperational They are costly to
replace (approximately $15,000 eacland most times do notej replaced due to budget constraints.
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Therdore whena saltwater pipe breaks, i difficult to isolate the problem without shutting down large
areas within the distribution systemThis can be a big nuisance to retailers (i.e. restaurants, etc.) who
rely on the saltwater systemln addition, saltwater use for toilet flushing creates an aesthetic issue for
residentsand retailers de to staining of toilet fixtures and ineased corrosion. e resulting high total
dissolved solids (TDS) in the wastewat@uses problems for tH&/WTFE 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 issuesatsboeith the
saltwater systm, itisbeneficial forAvalonto develop a hew water source for flushing toilétginalsand

fire suppression. Using potable water is an option, but the main purpose of the saltsyettiem is to
alleviate the demand opotable water. Therefore,the preferred alternative is to convert thexisting
WWTHnto a water reclamation facilityapable of producing Title 22 Disinfected Tertiary Recycled Water,
which is discussed in Section 5.0 and Section 6.0.

The benefits of replcing saltwater with recycled waténclude sgnificant reduction inTotal Dissolved
Solids TD$ of the generated wastewater, which assists in reduction of metals corrosion, inciease
oxygen transfer efficiency of the wastewater treatment process, aotease in efficiency of the sludge
dewatering processlin addition, it will increase the useful life of the distributisystem

The proposeditle 22 Disinfected Tertiary Recycled Watstlamationfacility will have a capacity of 1.2
mgd Although theWWTF 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 shoaies-1,
which is due to highly encourad water conservation since the City of Avalon, in addition to the entire
State of California, is experiencing an extremgefr drought. Therefore, under existing conditions, the
recycled water produced would only be capable of fulfilling the saltwatgstesn demand of
approximately 0.39 mgd for urinal flushing and fire suppression, as showe ifiable below If the
reclamation facility were able to produce 1.2 mgd, the surgtigpproximately 0.8 mgd of recycled
water could be availablefor additioral uses, which includdut are notlimited to, irrigation (i.e. golf
course, parks, etcgndindirect potable reusei(e. Avalon Canyon Refer toSection 5.0 andSection7.0

for further discussion on recycled water and potential IPR projects.

Table ES  Potential Recycled Water Demand Uses

Potential Use Demand, mgd
ToiletUrinal Flushing Fire Suppression 0.39
Irrigation 0.07
IPR/DPR 0.74
Total 1.20

Figure ES illustratesthe proposedimprovements concerning the teément process flow schematic at
the WWTE to producedisinfected tertiaryrecycled water Figure E& presents the conceptual site plan
for the proposed tertiary recycled water treatment systeffihe secondary effluens diverted to a new
below ground pmp stationand conveyed to the newgravity multtmedia filtration systemThe filtered
water then flowsby gravity to thereconstructedchlorine contact basin for disinfectiot.then flows to a
new below ground pump stationwhich conveys théisinfectal tertiary recycled water to the existing
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CatherineBoosterSation (CBS) t@onnectto the existingdistribution system for no#potable water use.
The existing ocean outfall will be maintained as ghygs during low recycled water demand or any off
specwater quality events.Thenew conveyance pipelineonsists ofipproximately %00 lineal feet oB-
inch diameter PVC pipelin€igure ES illustratesthe conceptual pipeline alignment from tA®WTRo
CBS Refer to Section 6.0 and 7.0 for further dission on recycled water.

Thecapital cost esimate for the proposedecycled watemproject isapprod¥mately $11.6 million. Refer

to Table6-6 for adetailedbreakdown of costsThe estimates are based on professional experiere
judgement, and have an accuracy-80% to +50% per American Association of Cost Engineers guideline
for conceptual level cost estimates.In addition, refer to Section 6.5, which provides aéear
implementation plan to finance and construct the remmended recycled water project.

Potable Water

The potable water system for Santa Catalina Island is owned and operated bfw&GH relies ofoth
groundwaterand seawater desalinatioto meet peak demands of the summer months when thousands

of touristsvisit daily. Groundwater supply is replenished from rain that either fills the resenamrghe

island, or infiltrates into the shallow alluvium deposits that create the aquifer on Catalina Island. The
Middle Ranch Reservoir is used to recharge thefaguhen groundwater is pumpethrough several
shallow wells from the aquifer to the Wrigley Reservoir for distribution. Several older wells exist in Avalon
Canyon that are being explordy the Santa Catalina Island Compasyadditional groundwater sy,

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

If Avalon or the Island Compwg pursue Avalon Canyon as a npetablewater source, rather than treating

the brackish watepumped from thecanyon, theproposedwater reclamatiorfacility could be upgraded

to produce recycled water suitable for indirect potable reuse (IFE®fer toSection 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 theecoveredfrom the aquiferthrough wells in either alluvial aquifer or

the bedrock aquifeat the downstream endThe low TDS advancégatedrecycleds | G SNJ g2 dzf R & Of
dzLJ¥  ( K Sedusing&hd YD concentratioovertime. Detailed studies incorporatingadditional

extensive subsurface hydrogeological analysmld be required to determine theehsibility of an IPR

project in Avalon Canyon as a new potable water source.

Energy Sustainability

Currently, Southern California Edison (SCE) isldwrieity providerfor Catalina Island The SCE power
plant usesdiesel generators angropanepowered micreturbinesto generate electricity. Diesel and
propaneare shipped, which can causereliability issue if something goes wrong with the barge/ship
offshore. Akey focus of thiSubPlanis to providethe City ofAvalon with renewable (stainable) energy
alternatives that could fulfill the Cities power neealsd minimize costs assoced with paying SCE for
power. Therenewableenergy 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 need®f the City tooffset the power costs associated with, but not limited to, the waste
water treatmentfacility, pump stations, City Hall, the Fire DepartmeZaprillo Mole, etcBased on Table
8-1, the peak power usage for tMWTFand booster statioa s approximately 2,800 kWh per day.
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Section 8.(providesthe renewable alternative energy options for Avaldhat have no carbon footprint
because they are based on recoverysofar energy okinetic energy associated with windgeanwave
andcurrent motion, or potential energy associated with tidal vaigas in sea surface elevation.

Several renewablenergy alternativesvere considered but determined to be infeasitite Avalon due

to being a navigational hazard ondronmental mpact (i.e. Areas of Secial Biological Significance,
Marine Protected Areas (MPA), bird strikes, etdheCatalina Island Conservangsotects the natural
and cultural heritage of Santa Catalina Island, stewarding approximately 42,000 acres of land (88% of the
island) and least 50 miles of shoreline (50% of island coastlibe)e to thispnly two (2) are considered
feasible, which areffshore wind turbins and solar power. An offshore wind turbine could provide
enough power to fulfilli KS / A G4 & 2 FpowegderhaddgafaicosRot ApfraXiinately $3 million,
which includes oné€l) offshore wind turbine and power transmission cablheother feasibleenewable
energy alternatives aland basedsolar arraylocatedin the hillsabovethe City. If a feasible areeannot

be obtained (ty owned rooftopg(i.e. City Hall, Fire Department, Schools, Mole, etwu)d be fitted with
solar panels to2 FFa S | @I t 2y Qlhe avd?ageSdedt of PIORItaic solar panels is
approximately $ - $10 per watt of rated paer. Therefore a solar arrayould cost approximately $1
YAfEA2Y F2NJGKS /AGe 2F ' @rit2yQa ySSRao

The California Energy Commission (CEC) offers different grant funding opportunities, low interest
financing, as well as other incentives in order to promot@oiation 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 @alifggndximately

22 milessouthwest of Los Angeles, C8anta Catalina Island is 76 square miles, with the majority of that

area comprisig a conservancy areévalon is a resort community, approximately 3.2 square miles in size,
surrounding AvalorBay. Avalon has a permanent population of approximately 3,800 residértis.

number of occupants withidvalonfluctuates dayto-day and seasorfiat &€ | a ! @gF f 2y Qa LINAY
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 activehaintain and improvevaloQad & G SNJ NB & 2 dzND S
collection system, waste water treatmeffdcility (WWTHF, and provide a level of service indicative of
Avalod KA 3K Avdioh faRdcoNRcEedwith Environ Strategy (E@)sultantgor the opeation

and maintenance of their publicly own&®IWTFE sanitarysewer collection system, and saltwater system

(used for toilets, urinals, anélire suppressiop Southern California Edison (SCE) operate@ | £ 2 y Q&
electrical grid andpotable water system, wbh relies onaquifer recharge from rainand seawater
desalination

Avaloncurrently has limited resources, when considering potable water and electricity. The purpose of
the Recycled Watef EnergySustainabilitySubPlanis to provide feasibility data ad assessment to
provide Avalon guidance on infrastructure updates and replacemeh#t would provide the most
sustainable ananeaningful benefi{fwin-win) for the community.

This study provides a descriptiona#Echexisting utility on the islandand theissues associated with them
and recommended improvement® increase sustainability within AvalonListed below is a brief
summary of theutility systems and their issues

I Saltwater system: The saltwater systenfdescribed in Section 2.0 used for fluking toilets,
urinals, and fire suppressiomlthough the use of the saltwater system helps alleviate the
demand for potable water, saltwater has several issues concemrwngsion. The netallic
isolationvalves corrode rapidlglue to the saltwater anddcome inoperable. Therefore, when a
saltwater pipebreaks, it is difficult to isolate the problem without shutting down large areas
within the distribution system, which leads to higher maintenance, repair, and replacerostst
In addition, saltwater us for toilet flushing creates an aesthetic issue for residents (consumers)
due to staining of toilet fixtures and increased corrosion.

1 Sanitary sewer cdlection system The resulting high total dissolved solids (TDS) in the
wastewaterdue to using saltwadr to flush toilets and urinalg;auses several problems for the
WWTFE consisting of increased corrosion of metals and concrete, reduced oxygen transfer
capability, and unique sludge dewatering characteristi@ection 3.0 describes in detail the
sanitary sewer system andWWTFE This study will look at converting th&WTFto a water
reclamation facility producingtertiary treated water to replace the saltwater systenthis in
return will reducethe corrosion and unique treatment issues associated with saltwater
system.
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1 Potable water system The potable water system @vnedand operatedoy SCEThe potable
water resourceson the island are limited toeservoir storagdrainfall) groundwater recharge
(rainfall), and seawater desalinationReferto Section 4.0 for detailed information concerning
the potable water systemlf recycled water is implemented, the additional treated water, after
replacing the saltwater systembemandand potential irrigationdemand could be used for an
indirect potablereuse (IPR) project, usimgcycled water to recharge groundwater aquifers (i.e.
Avalon Canyon) as described in Section TQrrently, based on the wastewater flows treated at
the WWTF, there would not be additional recycled water supply for eithayation uses or
potable water uses (i.e. IPR/DPR).

1 Electrigty: Electrical service is provided by SGEE currentlgenerates electricity for Catalina
Island using diesel generators apbpanepowered micreturbines 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,kay focus of thiSSubPlanis to provide Avalon with renewable
(sustainable) energy alternativesynsisting of wave, tidal, wind, drsolar power that couléulfill
0KS / AGeQa LRWETRTItR KV, Fige Rept., 6td.)dsS described in Section 8.0.

The key focus of tke SubPlanis to determineimprovement projects that create wirwin synergistic
opportunitiesfor the City d Avalonand its residents.This study will focus on whetharpgrading the
WWTRo a wastewater reclamatiofacility, capable of producingecycled watetto replacethe existing
saltwater systemis feasible and more beneficial than continually maintaghihe unconventionaind
corrosive saltwater system and dealing with its negative implications on\WM&/TFand residenty

business toilefixturesand piping.
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2.0 Saltwater System

Saltwater is used tE EG Sy R | @I fp@able daterf ras¥ukcésSTRe saltwater supply and
distributionsysE Y LINP @A RSA al f G6l GSNJ GKNRdAzZAK2 dzi ! @itef 2y Qa
and urinalflushing and fire suppressionThe saltwater system consists osereened ceanintake and

pump station(Catheine BoosterStation), distribution pipeline network, two (2) storage reservoirs, and

two (2) additionalbooster pump stations

2.1 Saltwater Demansl

The current average daily saltwater demand is approximad8ly,000gallonsas shown inTable2-1.
Saltwater use is primarily based on demand per peraot is alsaised for fire suppressionFire flow
requirement are established by the City Fire Chief, but typically, for adedjvatsuppression, a hydrant
needs to deliver 500 gallonsper minute (gpm)for a two-hour period or B0,000 gallons. Additional
saltwater demand from potential future development and resulting population increases are estimated
at approximately 60,00Qallons per daygpd).

Table2-1 City of AvalonSaltwater Demands
Satwater Allocation Peak Daily Saltwater

Usage Dwellings or Rooms| Daily Population | Factor (gpd per capita) Demand (gpd)
Permanent 2,289 3,780 15 56,700
Seasonal 1,300 19,500

—
Transient Rental 12,915
Hotels 806 2,015 15 30,225
Moorings 346 1,038 10 10,380
Campground 1,860
Cruise Ship 3,680 18,400
Passenger Shlp 3,500 52,500

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 an@istribution

Theseawaterintake consiss of an 18inch diameterpipeline approximately 350 feet longith an open
oceanintake, locatedin AvalonBay Water from the intake is conveyed to the Catime Booster Station
(CBS)located near the intersection of Crescent Avenue and Pebbly Beach R&®.contains two (2)
constant speed, 100 hp pumps with an approximate capacity of 1,800 gpm and 200 feet of total dynamic
head (TDH) Figure2-1 provides an image of the CBSBSpressurizes the $@vater distribution system
throughout Avalonwhile also fillingoboth Mount Ada and Falls Canyaealtwater reservoirs The Avalon
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saltwater distribution systemonsist of approximately 24,000 feet of pipelines, rangingliameter from
4-inch to 12inch. The distribution pipelineare made of asbestos concrete (AC), but are replaced with
PVC on an as needed badiefer toFigure2-4 for an illustration of the saltwater distribution system.

The saltwater distribution system also includes small booster stations to provide saltwater to the
higher elevations within Avalon. These two boosttationsknown asHill Sreet Booster Station and
Whittley Booster Station each have7.5 hp centrifugal pumpthat pressurizea 28 gallon hydro-
pneunatic (bladderYankto providesaltwater to theresidentialunits and for firesuppressiorabove Hil
Streetand along Camino del Montelevations above 120 feet]he Hill Street Booster Station is located
on Hill Street, east of Viilglelou Avenue. TheWhittley Booster Station ikcated on the corner of East
Whittley and Country Club Driv&igure2-2 providesan image of eachoosterstation, respectively while
Figure2-4 illustrates their location.

Figure2-1. Catherine Booster Statio(Saltwater)and Pumps
B ; . " 087/ s N, ;= 3

Figure2-2.  Hill Street and Whittley Booster Stati_o§altwater)

i ”’*‘J 5 %

L

Hill Street Whittley

2.3 SaltwaterReservoirs

In additionto the saltwater pipelinedistribution systemthe systemincludes two (2}toragereservoirs
The Mount Ada Reservoir is located north of Wrigley road, near the Wrigley Mansion. Eh@dfgibn
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