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Making a difference.. together

SALT SPRING ISLAND COMMUNITY ECONOM;iC DEVELOPMENT COMMISSION
Notice of Meeting on Thursday, May 19, 2016 at 4:00PM
Portlock Park Portable, 145 Vesuvius Bay Rd, Salt Spring Island, BC

Wayne Mclntyre Darryt Martin Bruce Cameron Randy Cunningham
Janice Harkley (r) John Wellingham Francine Carlin (r} Holly MacBonald (r)
{r) regrets

AGENDA
1.  Approval of Agenda

2.  Adoption of Minutes of April 21, 2016

3. Delegation/Presentation

4.  Director, Chair and Commissioner Reports

5. OQutstanding Business

5.1 Salt Spring Accommodation Group tourism proposal for a Salt Spring Island
Online Reservation System - Commissioner Cunningham

5.2 Playing Field Land Acquisition

5.3 Age Friendly Community

5.4 Community Economic Development Coordinator Contracts and Work Plans
5.5 Islands Trust (land use study - recycling proposal)-Commissioner Wellingham
5.6 Consolidation of Ganges Village Garbage Structure-Commissioner Cameron

5.7 Explore Common Interest/Issues with Southern Gulif Islands-Commissioner
Martin

5.8 Desalination

6. New Business
6.1

7.  Next Meeting — June 186, 2016 Portlock Park Meeting Room from 4:00 to 6:00 pm

8. Adjournment

To ensure quorum, advise Tracey Shaver 250 537 4448 if you cannot attend.

EXEC-1285038085-917
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Minutes of the Reguiar Meeting of the

Sait Spring Island Community Economic Development Commission

Held April 21, 2018, in the Portlock Park Meeting Room, 145 Vesuvius Bay Road, Salt
Spring Island, BC

DRAFT
Present: Director: Wayne Mcintyre

Commission Members: Darryl Martin (Chair), John Wellingham, Randy
Cunningham, Holly MacDonald, Francine Carlin, Janice Harkley

Staff: Karla Campbell, Senior Manager, Tracey Shaver, Recording Secretary
Absent: Bruce Cameron, Commissioner Christine Grimes resigned

Chair Martin called the meeting to order at 4:00 pm

1.

Approval of Agenda

MOVED by Commissioner Martin, SECONDED by Commissioner Carlin,

That the Salt Spring Island Economic Development Commission agenda of April 21, 2016
be approved with the following amendments; addition of Item 3.3 Salt Spring Island
Accommodation Group and ltem 6.6 Chamber of Commerce; combining ttem 6.1 with ltem
3.3 for discussion; Moving discussion of item 5.2 Community Economic Development
Coordinator and Website update to a Closed meeting.

CARRIED
Adoption of Minutes February 18, 2616

MOVED by Commissioner Wellington, SECONDED by Commissioner Cunningham,
That the Salt Spring Island Economic Development Commission minutes of February 18,

2016 be approved as submitted.
CARRIED

Delegation/Presentation

3.1 Playing Field Presentation- Dan Ovington, Manager, Parks and Recreation
Commission.
PARC Manager, Dan Ovington presented an overview of the status of the 181
Brinkworthy land acquisition project and a site plan from recent stakeholder input.
* All parking to be onsite
« NSSWD will allow one domestic hookup and ponds are planned for irrigation
o Offering one acre of land for agricultural use ‘
+ SD64 agreed to reinstate the girls/womens fast pitch diamond on the middle
school field (hydro field)
e Staged process to eventually move all baseball to new complex and all soccer
to Portlock.
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3.2 Age Friendly Community — Janet Smith and Barbara Aust

A presentation was given on the current state of Salt Spring Island senior care resources
which are already utilized to capacity and the projected increased needs for the next 20
years.
The goal is to promote more awareness of and creating rural age friendly communities.
Communities that can support senior care at the various stages of need are family friendly
and support economic development.

¢ Accessihility — indoor and outdoor

* Respect and inclusion

o [Facilitate more in-home and progressive care housing

3.3 Salt Spring Accommodation Group

The local accommodation group presented a phased website project which would eventually
see the majority of electronic reservations and island promotions controlled locally. The
goal is to have a booking system which can collect data for marketing campaign purposes
and see the booking commission charges stay in the community instead of going to large
multinational companies. The proposal is for the CEDC to take on a new service for a
tourism initiative for a Salt Spring only ‘online booking’ web based system. Currently the
accommodation sector pays 15% of their online booking revenue to foreign companies to
participate with Expedia, Booking.com, Trip Advisor, etc.

By investing in a Salt Spring Island online booking system the accommodation sector can
join the service and be charged a commission to be payable to the CEDC service to fund
the ongoing maintenance of the program and all residual revenue would be used to fund
Salt Spring Island only tourism and destination marketing programs.

4,  Director, Chair and Commissioner Reports
4.1 Chair's Report: No report

4.2 Director's Report: Director Mcintyre expressed frustration with the management of North
Salt Spring Water District's supply of water. The water connection moratorium was relaxed
for some projects but not others. A CRD low cost housing project that has been in the
planning stages for over three years was not approved. Director Mcintyre will be following
up with NSSWD for clarity on qualifying projects.

4.3 Commissioners: No report

5. Outstanding Business
5.1 Salt Spring In the City

Chair Martin confirmed that the Commissioners had already agreed in principal to fund the
Salt Spring In the City event and are now ratifying this decision with a motion in a public
meeting. The contract requires a status report by the end of June at which time a 25% hold
back will be released.

MOVED by Commissioner Cunningham, SECONDED by Commissioner Martin,
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That the Salt Spring Island Community Economic Development Commission enter into a
fee for service agreement in the amount of $3,000 with Salt in the City specifically for the
purpose of marketing the Saturday Market and Salt Spring Island as a destination, and for
promoting the overall goals of the Salt Spring Island Community Economic Development

Commission.
CARRIED

5.2 Item moved to closed meeting under agenda ltem 7

5.3 Tour des lles and Walking Festival

Chair Martin reported that the organizers of the Tour de lies have formed a not for profit
society with the goal of formalizing a budget, action plan, and securing funding for future
events,

The Walking festival is well supported by volunieers and set to be an annual event in the
Fall.

6. New Business

6.1 Sait Spring Accommodation Group tourism proposal for a Salt Spring Isiand Online
Reservation System.

Further consideration will be discussed at the next meeting.
6.2 SGI CEDC Integrated Service Review-Scope

MOVED by Commissioner Martin, SECONDED by Commissioner MacDonald,
That Salt Spring Island Community Economic Development Commission reviewed the
Integrated Service Review Scope and makes the following recommendations:

1. The community bus pilots on SGI should proceed right away, so there is no need to delay
them by including in this broad scope study;

2. The study should include coliecting financial information needed for a water transport
business plan;

3. Request for Proposal should not prescribe consultation methodology. For example
consultation meetings with a very large numbers may not be the best way to find a solution;

4. Regarding the issue of how best to structure Capital Regional District (CRD) for economic
development, we suspect existing CRD staff are capable developing a recommendation
without an outside consultant; and

5. Consider incorporating inter-island transport of goods to support trade and local island
business.

CARRIED

6.3 Treehouse presentation to Transportation Commission

Chair Martin requests that the EDC Commissioners consider supporting the Transportation
Commission to obtain a Licence of Occupation from the Ministry of Transportation in an effort
to control the area around the Treehouse that the Harbour Authority is trying to turn into an
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access road. The Treehouse has been an economic draw for many years. Chair Martin plans
to attend the next Transportation meeting on May 24, 2016.

6.4 BC Rural Dividend Grant Program

Salt Spring Island does not qualify because communities within Metro Vancouver and the
Capital Regional District have been excluded. CRD Staff recommend identifying a list of
projects that are ready to start as soon as funding can be identified. Staff suggest using
projects that identify with CRD Strategic plans such as Climate Action Lens.

The EDC commission is proposing to request an “exception” as an island community with
employment barriers and suggests a “Rural Accelerator” concept.

6.5 CEDC-Team Vision-Mission-Strategic Priorities for 2016-17

The commission members developed the frame work to guide the implementation of the
masterplan by defining the purpose and mission of the Commission.

Three Strategic Priorities are identified:

s Create “Rural Accelerator”
¢ Communication Plan
e Restart Community Capacity Building

MOVED by Commissioner Carlin, SECONDED by Commissioner MacDonald,

That the Salt Spring Island Economic Development Commission adopts the “Team Vision-Our
Purpose” to advocate for the economic enhancement and the economic diversity of Salt Spring
Island. Our goal is to strengthen and unify all sectors of our community so that our shared value
of thriving within a protected rural environment is realized.

CARRIED

6.6 Chamber of Commerce

Chair Martin requested that the CEDC purchase a membership in the Salt Spring Island
Chamber of Commerce.

MOVED by Commissicner Wellingham, SECONDED by Commissioner Cunningham,

That the Salt Spring Island Community Economic Development Commission join the
membership of the Salt Spring Island Chamber of Commerce with an annual membership fee
not to exceed the amount of $250 pending confirmation that there is no potential for conflict of
interest.

CARRIED

7. Motion to Close Meeting

MOVED by Commissioner Cunningham, SECONDED by Commissioner MacDonald
That the Salt Spring Island Community Economic Development Commission Close the Meeting
at 5:45 PM in accordance with the Community Charter Part 4, Division 3, Section 90 (1)
(a) personal information about an identifiable individual who holds or is being considered for a
position as an officer, employee or agent of the municipality or another position appointed by
the municipality;

CARRIED
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The Commission closed the meeting at 5:45 pm
The Commission returned from the closed meeting with report at 6:10 pm

8.

10.

Rise and Report

MOVED by Commissioner Cunningham, SECONDED by Commissioner MacDonald
Community Economic Development Coordinator and Website Contracts

That the Salt Spring Island Economic Development Commission procure the development of
project plans defined as economic development coordination in the amount of $1,500; and
that staff will prepare contracts based on these plans up to the budgeted amount of $24,000.

Next meeting May 19, 2016 from 4-6 pm at the Portlock Portable.
Bring forward agenda items identified for next meeting: Discussion of the three delegation
presentations. Commission requests to review quarterly budget statements.

Adjournment

MOVED by Director Mcintyre, SECONDED by Commissioner Cunningham,
That the meeting be adjourned at 6:15 pm.

CARRIED

CHAIR

SENIOR MANAGER

EXEC-12950380585-904
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Preface

Salt Spring Island’s municipality and community is a greal example ol an ambitious community.
With all the [acts laid out [or the island’s water consumption, storage capacity, and projected needs,
the island’s commitiee decided to mnitate a refatively small study to explore and learn about how to
wtilize the abundant ocean water.

This report presents the results of the study, prepared for the Capital Regional District of British
Columbia. As the report proceeds, the reader will be introduced to the technology of desalination,
along with the few mmportant and dominant methods of desalination used world-wide. The report
then highlights the preferred method of desalination for the island and explains the economical,
clectrical and environmental cllcets of the same. The final stage of the report is the relevant study of
the desalimation plants mx the San Juan County, USA. These islands in the States have geographically
stnilar condhitions to that of the Salt Spring Island {S81) and a desalination plant on 881 could be
projected to have similar effects as shown in the San Juan County.



Glossary

Osmotic Pressure

Brinc water
RO

MED

MSYK

VD

Desal

I’

GHG

Sennpermeable

The mintmum pressure required 1o apply (o the seawater strecam in the

Reverse Osmosis process

Water ol a higher salt concentration than scawater
Short form used for Reverse Osmosis

Mulu-cilect distilation- thermal distiflation technology
Multt-stage Hash distillation- thermal distilation tech
Vacuum column distillation - thermal distillation tech
Short form used for desalination

Fauivalent to 1000 litres of water

Green house gas

Only permitiing certam molecules/substances to pass
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1. Introduction

Clean drinking water is an indispensable part ol human living. However, it is not surprising that this
important source is not available to everyone across the globe. Water for consumption has to be of
a desired quality, so although 709% ol the planet is covered with water, 96.59% ol that water is salty
and undrinkable with minimal treatment [1,2].

Salt Spring Island is located in the Strait of Georgia between Vancouver Island and Maimland- BC,
Canada. Salt Spring Island is the largest and most populous of the Gull Islands. SSI has a blooming
population of approximately 10,000 people, which doubles itsell with tourists and temporary
residents in the summer [3]. Water availability and quality is a rising issuc on some parts ol the
island. The lowest season for rainfall 1s summer, which is faced by an increased population and
hencee, a higher water demand due to the mllux of temporary residents/tourists.

Surface/other Atmosphere Living things
Freshwater 2.5% freshwater 1-2%

0.26%

Rivers
0.49%

Swamps,
marshes
2.6%

Soil
moisture
3.8%

Total global Freshwater Surface water and
water other freshwater

Figure 1: “Where is Larth’s water’- Percentage division ol Larth’s water Source: Igot Shiklomanov’s chapter
‘World [resh water resources’ in Peter H. Gleick(editor) [2,4]. Note: Numers are rounded

There are multiple ways to tackle the water problem and this report looks at the dimensions ol
utilizing the ‘salty ocean water’ as once of the options, by studying the process ol getting drinking water
from the occan through the method of desalination.
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2. What 1s Desalination?

Desalination in simple words: “I'he process of separating salt [rom salty water’.

Desalination can be as simple as boiling salty water to stcam and then condensing the steam as [resh
waler, leaving the salt. In fact, this is one of the oldest ways to get drinking water [rom the ocean. As
history showcases attempts ol people being independent from rivers and lakes (as sources ol drinking
walter), Greek sailors started to boil [resh water [rom the salty water, while sailing through the oceans
thousands ol years ago [5].

A desalination plant intakes saline water and energy to give out desalinated water and a concentrated
brine solution, as shown i Figure 2. Irrespective ol the type of desalination technology used, this
flow diagram is usually the same for all desalination plants.

Energy
F
7

Salty Water p | Desalination
Plant Brine Water

Desalinated Water

>

Figure 2: Desalination plant function [low diagram

In most cascs, the source ol salty water 1s the occan or brackish groundwater. The source ol energy
can vary [rom direct [ossil [uels to clectricity, depending on the type of desalination technology
employed (addressed m Section 2.1).

Depending on the use of the desalinated water, the plant can operate at high or low energy needs.
For example, water [or drinking may require more energy compared to desalinated water produced
for irrigation purposes, as irrigation water can have relatively more salt content than drinking water.

As [resh water is taken out of the ocean stream, the stream gets saltier. This 1s referred to as the brine
waler bi product. Usually, the brine is carelully diffused back into the ocean, ensuring minimal cllect
on sea life. This process of brine discharge falls under the major factors of environmental impacts
from desalination, which is addressed in detail in the later sections (3.4.2.2)



2.1. Major Desalination techniques

A lot has changed since Greek sailors discovered desalination in the 4th century BC. Today, there
arc about 15,000 desalination plants around the world [5,6]. These plants are built with efforts
towards being economical, energy ellicient, and environmentally unobtrusive, which has been
possible with years of rescarch and development in this field of chemical separation. There are two
dominant groups of technologies that have been used [or years: Thermal Distillation and Membrane
Process. These two technologies are explained in detail in the subsections below.

Distillation Membrane Process

Membrane

Vapour

E(:oling

Seawater

v awalter

Heat
Figure 3: Basic principle ol evaporation and condensation for distillation(Lelt); Reverse Osmosis: Forcing
the [resh water away [rom the salt through the semipermeable membrane(Right) [7]

2.1.1. Thermal distillation

Learning [rom nature, thermal distillation mimics the natural process ol the water cycle. First,

cvaporation [rom the ocean, then water vapour accumulation in the atmosphere, and [inally,
condensation as [resh rain [6].

The key to thermal desalination is the source of heat. While the natural process ol water cycle uses
renewable solar energy, most ol the thermal desal plants rely on fossil [ucels, partially or [ully. These
plants are olten Iinked to a power plant or relinery to utilize the waste heat produced.

The basis ol this technology is evaporation and condensation, but there are three dillerent types of
technologies which take dillerent routes in order to desalinate salty water at minimal energy expense:

e Mult-Lflect Distllation (MIXD)
e Vapour Compression Distillation (VCD)
o Multi-stage Flash Distillation (MSI)

The technical workings of these technologies are beyond the scope of this report. Further analysis
and relevance to SSI needs are addressed in Section 8.
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Figure 4: India’s largest desalination plant, located in Gujarat- Reliance Project. Multi- Elfect Distillation,
producing 160,000 m’/day (8]

2.1.2. Membrane Processes

Membrane Processes are based on mechanical separation and are the most dominant method of
desalination. There are a few dimensions to membrane separation, but this report will focus on
Reverse Osmosis(RO). Reverse Osmosis 1s the process in which salty water is desalinated through
the use ol mechanical pressure and semipermeable membrancs.

In natural conditions, water and salt like to be together as sea water, in the ocean, To get the water
out ol the sca water one has to pay, by spending energy. In the case of RO, mechanical pressure is
applied to the seawater stream (i.c. more than the osmotic pressure); this makes the water escape
through the semipermeable membrane. This membrane is selectively permeable, as it only allows
walter to pass and obstructs the pathway [or salt. Hence, the key to this desalination technology is the
selective permeable membrane.



Sea Water Fresh Water

Pressure

Semipermeable membrane
(only water allowed to pass)

Figure 5: Simple illustration ol scawater Reverse Osmosis. The scawater being pressurized over the osmotic
pressure, hence forcing the water to pass the semipermeable membrane.

This 1s the basic science ol a RO system. Further technical explanation of this technology 1s beyond
the scope ol this report. Relevant analysis to SSI's needs are addressed in section 3.

e

Figure 6: Membrane assembly at the secawater reverse osmosis (SW RO) desalination plant in Ashkelon,
Israel. Producing 330,000 m’ of fresh water per day [10,11].
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3. Desalination Analysis for SSI

Desalination technologies, [rom a technical perspective, [ulfill the same task ol desalination with
similar requirements, as shown in Figure 2. What makes one technology better than another
depends on the location in which it is implemented and the available resources. For instance, in the
Middle Last, one ol the driest places on EFarth, the region has employed the majority of its
desalination plants in conjunction with the power production plants. Hence, the heat required for
the desal plant is provided both [rom fossil [uels and from waste heat that is rejected [rom the power
production plant. A good example is the DEWA Jebel Ali Power Plant & Desalination Complex in
Dubai.

-

-
r A

~L3

__:-(‘-iﬁ i) ) .

) j o ) ;
Figure 7: Dubai Electricity and Water Authority (DEWA) Jebel Al Power Plant & Desalination Complex
i Dubai (Image Courtesy- [13])

Thermal desalination counts for 30% ol the world's desalination plants. It is key to note that this is
due to the high number of thermal desal plants in the Middle EFast, which dominate the desalination
industry. The Middle Fast accounts for 48% ol the total desal plants across the globe [9].

In North America, however, thermal desalination only accounts for 3% of all the desalination plants

cmployed [9]. Reverse Osmosis, on the other hand, leads the market outside the Middle East, with
about 53% of the world's desalination plants operating with RO.

11



Electrodialysis
3%

Figure 8: Desalination plant division by technology used, worldwide (2008). Compiled by D. Xevgenos et al.
[12]

Thermal desal works best in conjunction with a waste heat source, such as a power plant or relinery
and hence, 1s [ar [rom being economical and environmentally [riendly in a geographical location
such as ol SSI. This technology is incapable in its most ellicient form to utilize the abundant
renewable energy available in the provinee of BC.

IFurthermore, out of all of the dominant and subservient desalination technologics available i the
market, Reverse Osmosis is chosen [or [urther analysis. The next [ew sections explain this technology
i detail, covering:

e RO plant operation/lunctional flow

e Ilconomics, and,
e Lnvironmental Impact.
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3.1. Operation/Functional Flow - RO

There are multiple stages mvolved to ensure a sale and cllicient RO plant. Figure 9 below shows the
functional flow ol a typical RO desal plant. There are various options [or cach block in the flow chart
which would be chosen with further research optimization techniques. Although [urther description
of the operations is out of the scope ol this report, this section does go over the basies ol each block,

as cach will be referred to in the later sections

Reverse . Post
SelatV\ll(ater Pretreatment Osmosis Dessg?earted Rl
e Separation
Brine/Water Potable|Water
Brine Disposal Distribution
System

Figure 9: Reverse Osmosis Desalination Plant Functional Flow

1. Sea Water Intake: There can be many sources ol salty water, [rom brackish groundwater to
open occans. To ensure the quality of imput scawater, there are some methods in place, for
example, beach wells (Figure 10) decrease the amount of pre-treatment required for the sea
water. The type of ntake depends on the geography of the desal plant and can vary from
beach wells to lixed or mobile open water intakes,

Seawater

Figure 10: Beach well seawater intake system. Source: Kennedy/Jenks
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Pre-treatment: Bclore sca water enters the RO modules, it undergoes several stages of pre-
treatment, in order to preserve the eflectiveness and lilespan of the membrancs. A proper
sclection ol pre-treatment processes can extend the lifespan of the RO plant as it prevents
the membrancs from fouling (getting phlugged). Pre-treatment includes large sediment
removal and can go up to ultrafiltration o prevent biofouling.

RO Separation: The pretreated scawater 1s now pressurized and ready 10 undergo Reverse
Osmosts. This can be a multi-pass/multistage process (o ensure the water has been
desalimated to the required standards. This stage has two output streams: the desalinated
strean {permeate) and the highly salty brine stream (concentrate).

Post-treatment: Depending on the treated water application, the desalinated water has to be
conditioned prior to end usage. Tor instance, for drinking purposes, a second pass RO
systen can be used to bring down the Boron and/or NaCl level, along with disinfection. In

sorme other cases, chenneal treatment may be necessary.

Brine Disposal: The other effluent of the RO stage 1s the brine water, This 1s one of the
major cuvirommental impacts ol desalination. Oue of the casiest ways is 1o dispose ol the
brine back o the ocean, which can be done very carcfully. Some plants use slow diffusion
to ensure the ocean lile is not interrupted, while othier plants diliute the sircam with more
occan water. The environmental mmpacts are explained m detail in the later Scetion 3.4.

Distribution Systemi: Aflier post-treatinent the potable water 1s ready for use. Now, the water
1s distributed using conventional piping systemns and stored as buller if necessary.
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3.2. LEnergy Requirement - RO

Separating salt [rom scawater 1s an energy-intensive process, irrespective ol the desalination
technology used. The following ligure and chart show the division ol energy consumption and
approximale energy consumption per md ol desalinated water as recorded by past plants,

_Post-Treatment and
| Pumping
13%

_Intake

#

/ 7%

Figure 11: Encrgy used in various RO desalination stages (Data Courtesy: Kennedy/Jenks Consultants
2011; compiled by Heather Cooley et. al [15])

Table 1: Energy Requirements (kwh/ma) for relevant RO desalination plants. All numbers rounded to two signilicant
ligures. Source: GWI 2010, compiled by Heather Cooley et. al [15].

Plant Location Energy Requirements Facility Capacity Date of Contract
(kwh/m’) (m’/day)
EFgypt 1.00 1,000 2005
Aruba 4.00 8,000 2006
Bonaire, Dutch 4.00 8,000 2006
Antilles
China 4.10 85,000 2005
Rambla Morales, 3.30 60,000 2005
Spain
Raleigh IWSPP, Saudi 4.80 230,000 2005
Arabia




In British Columbia, the majority of the electricity is derived from renewable sources, which results
in lower carbon emissions. Lither way, running a desalination plant can sometimes require extending
the grid’s capacity. For instance, SSI's total cleetricity consumption in 2008 was a little over 120,000
MWh per year (islandtrust.be.ca). Il a desal plant producing 4,000 m3 a day is built, it would
consume about 5,850 MWh per year (assuming 4 kwh/m3). This energy would account to 5% ol
SSI’s net consumption (taking the 2008 consumption rate).

3.3. Economics of Reverse Osmosis

RO plants have been in operation for several years, allowing for better understanding ol the
cconomical requirements of RO. This section [irst shows the average breakdown ol the division ol
revenue (o RO plant and then shows the influence ol plant size 1o waler costs.

Maintenance
Labour 6%

¢

Membranes Filters
4% 1%

Figure 12: Annual Cost division for a typical Reverse Osmosis desalination plant. Source: NRC 2008;
compiled by Cooley et. al 2012 [15].

Assumptions: A 50 million gallons per day capacity; consistent energy cost at 7 cents per KWh; 5-
g I y ca] y 2y 1
year membrane lile; 5% nominal interest rate; and a depreciation period of 25 years.

It is clear [rom the Operational Flow Diagram (Figure 9) that there are a lot of steps involved in RO
desalination. Irom historical data, it has been shown that the majority of the finances are driven by
the operating costs, particularly the ¢lectricity input. Major consumers ol electricity are the hydraulic
pumps, used lor scawater imtake, pre-treatment, RO separation, post-treatment elc.

Labour costs [or operations, according to the data source for Figure 12, are minimal. This 1s due to
the huge automation potential for this RO technique. With the help ol high-level instrumentation
and control systems, RO plants can run under minimal supervision.
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Influence of plant size

Pertaining to plant size, the trend has been to favouring larger plants for better economics. Without
proper rescarch and analysis, a fixed estimate cannot be prepared. To get projected costs for a
specilic size of desalination plant in SSI, chemical composition of the seawater would have to be
tested, which will dictate the pre-treatment and RO separation costs and so on. The type of scawater
intake would also aflect the water quality and so on. All in all, an mtensive estimation project would

have (o be carried [or plant estimates.

However, this report utilizes past literature/data to show the ellect of plant sizes to cost. These data
sets can be used as a rough benchmark for SST’s nitial feasibility study. FFurthermore, m Section 4,
a bricl report on the San Juan Island’s projected estimates and desalination plant perlormance is
included. The ocean water conditions around San Juan Island are very similar to that of SSI, being

not even 100kms away.

Utilizing the literature from past desalination plant operations, until 2007, following charts and
graphs have been prepared (Ionis et al. [14]). Here, the size of the plant is delined with amount of

water produced by the plant per day.
18
16
14
12

10

€/ m3

<100 150-1000 1000-4800 15000-60000 100,000-320,000

Amount of water produced per day [m?3]

Figure 13: Graph showing the trend of cost influenced by plant size [14].
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Fable 2: Influence of plant size with cost as recorded with past RO plant operations. Table created with the

help of the data, that was compiled by Touis et al. [14].

Size of plant ( m3 /day)

Cost per m®in €*

Less than 100
250 to 1000
1000 to 4800

15,000 to 60,0600
100,000 to 320,000

1200 - 15.00€
1.00€ - 3.14€
0.56€ - 1.38€
0.38¢- 1.30 €
0.36€- 0.53 €

*Note: The costs are mentioned in Furos (€} as this is taken [rom a journal paper published m
2007; henee, to use CALY one will have o account lor indlation rate and currency conversion from
2007 (1 € =1.5 CALY n 2007). However, (he technology is advancing and the prices for
desalination can vary for different plants, This being a rough comparison tool, the trend is taken to

he more unportant than actual value.
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3.4. Environmental Impacts

Most of the technologics developed have an impact on the enviromment, In some cases, this can be
controlled and minimized. In today's era, we [ace an increase in concentration of carbon gas i our
atmosphere, kick-started by the industrial revolution. I'rom the transportation to the food mdustry,
carbon and methane emissions arce everywhere. Greenhouse gases along with other emissions have
horrendous eflects, such as elimate change, which aflects the majority across the globe. It is also key
to note that sociely as we know it woulkd be unimaginable without mdusty and therefore, balance
and a smart operational system are required for a better future. Living in a world that 1s aware of
environmentdal issues, it would not be desirable to construet a plant which night do more bad than
good. Hence, it is important (o look at how a desalination plant mught allect its environment.

The impacts mentioned in this report are condensed into two categorics- marine life and greenhouse
gas (GHG) emissions. 'T'Tic marine impacts are majorly caused by the process of scawater intake and
brine disposal. Whercas, the GHG emissions are a result of the heavy encrgy mitake of desalination
plants. The next {few sections deseribe these (wo mpacts in hmited detail.

3.4.1. GHG Emissions

As mentioned before, BC has a remarkable renewable energy mlrastructure, with many rivers
{lowing. However, there are stll plenty of factors that result in GHG emissions. For mstance, m
2008, BC produced 68,719 kilotons ol CO2, which was led by the wansportation sector, [ollowed
by lossil fucl production and residential/commercial activities (hvesmarthe.ca).

Table 3: Amount of GHG emitted per MW of electricity produced

Category GHG Intensity by the year [tons of CO2 ¢/MWHh]

2004 2010 2011 2012 2013 2014

Totad BC Hydro Iectricity 0.010 0.006 (.004 0.004 | 0.005 0.004

Generation
Fossl Fuel clectricity generation | (.4677 0.550 (1.589 0.594 | (L5369 0.593
Nel clectricity generalion (0.029 0.028 0.009 0.009 0.012 0.011

Source: BC Hvdro
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It should be noted that note that these figures are goy A

conscrvalive approximations aller studymg past  —

plants with similar conditions. It is possible that the 7, RO plant that would provide 4,000 n?
desalinaton plant facility may replace, 10 some of water per day is buill.

extent, existing water supplies and treatment facility, .0 vo foor 10,000 people consuming 0.4
which would offset the carbon emissions. mf’ (100 litres) per day. As stated belore, a

T < al 1 .. Svolved i il pland like this mupht consume around
wre 1s alse carbon emission mvolved m the
¢ ‘ C 5850 MWh per year.

construciion of the RO plant and some amount of

GHG  mvolve i e woduction  an —
i olved i d I ucho and This would refease about

transportadion ol the consumables, However, i (5,850 MWiyvear) x (0.011 tons CO»

\\:()ukﬁf be 1:(:;1‘3011;11)[(: to say l_hal the _nul_]()nl)-’ ol the o/MWI) = 64.53 tons of CO» per year
GHG cemissions are associated with the cnergy

mput m RO desalination. Hence, i the exact
capacily of the plaut is known along with the source of clectricity production, a nuch more precise
GHG enussion figure can be calculated.

3.4.2. Marme Impact

On average, an RO plad would produce 1 htre of [resh water [or every two litres of occan water
withdrawn, One might wonder il taking {resh water {rom the occan would leave the salt in the ocean,
making it saluer. This 1s true, However, the occan is unimaginably vast and the water cyele
replenishes the occan water and thercfore, as a whole, the salinity of the occan is not allected. But,
when 1t comes (o the marine life near the desal plant, there is fluctuations of salinity which arguably
can alleet the marie life. To be spectfic, the locations where the scawater is taken and where the
brine 1s disposed will e allected.

3.4.2.1. Scawater Intake

There are several ways of taking in scawater. Although some ways such as beach wells can ignore
these cllects, the majority of mtakes arc open scawaler based. Some ol the known impacis ol thesce
mtake mechanisms are [16]:

e Impingement : When the fish and other large organisms are trapped on the intake fiher
screen, resulting i their death or injury.

o Entrainment : I the organism is small enough to pass through the intake screen, they are
killed by the pressure and velocity changes caused by the pumps and chenncals used.

The ellect of these phenomena are not very well understood, but likely are going 1o aflect the locality
depending on the species and their use.

These elleets are dependant on the engineering done with the iitake mechanism and can be made
(o reduce both impingement and entrainment, as adapied by vartous plants worldwide.



3.4.2.2. Brine Disposal

Althougl there are companies coming up with varous ways to utlize or dispose brine {c.g. create
usable salt), the casiest way to get rid of the brime is to disposc 1t back to the occan. I the brine is not
disposcd back m a controlled way it can clevate the salt concentrations near the outlall, as it mixes
[aster on the occan Hoor than the top sarlace.

The ecological impact of brine discharge varies widely and depends on the characteristics of the
brine, the method of brine discharge and the rate at which it dilutes at the mouth of the discharge
mechanisi. The studics done at some of the modem plants with monitoring programs suggest that
the short-term impacts can be addressed by proper engineering of the discharge mechanisim through
dilugion and multiple diffuser ports [15].

Another interesting way of discharge 1s 1o mux the brine with water treatment plant effluent. This
tackles the problem of litgh concentration disposal and can also generate clectricity if another facility
is built 1o harness this upcoming (echnology of osmotic power. This has been done in Japan [17] as
a pilot plant and is also a topic of rescarch at the Umversity of Victoria, BC Canada. s an interesting
coucept o keep m mund as there 1s a wastewater (reatment plant on SSI, and such an energy recovery
device can reduce the carbon cmissions drastically.
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4. San Juan County & Washington State Desalination Overview

This seetion lughlights relevant issues and facts from the paper released by the San Juan county
{sanyuanco.com) which might he usclul when considering a desal plant for SST at this prehmmary

slage.

The San Juan County is in the State of Washington and composced of 172 named islands, with an
estimated growing population of 16,100 people as recorded i 2008, The San Juan County has
been using desalination since 1991, The Table 4 below highlights some ol the newer plants.

Table 4: Detailed information of the plants in operation and their relevant economics.

Plant Location Year into Production Capital Cost™ (§) Capital Cost per litre of
Service Capacity water produced* (§/litre)
(m’/day)

Center Island (San Juan County) 1991 15.1 172,125 1£.40
Spring Pomt (Oreas Istand) 2001 20,5 258,752 10.78
Mitchell Point (8] Island) 1996 45.4 274,618 6.05
Fliza Island (Whatcom County) 1996 60.6 588,532 9.71
Cattle Point {San Juan Island) 1998 82.1 352,398 4.29
Guemes Island 1999 [13.6 670,828 591
Hat Island {Snohomish Cty) 2002 151.4 921,444 6.08

Source: www.sanjuanco.com

* Note: These are projected/estimated costs as mentioned in the county’s report.

The numbers are rounded ol for better clarity.

An overview of how a typical desalination plant with open scawater intake would look can be seen
Irom the desal plant at the Lopez Island, Washington USA (Figure 14)

Some of the reported envirommental impacts from the desalination plants were,

o  [mpingement and Entrainment as explained in Section 3.4.2.1.

Noise pollution for the pump operations.

°
e Brine discharge killing the marine life, caused by the lack of proper brine discharge diflusers.
o  Chemicals used in pre and post-treatment of water allecting the marine hle when they are

released with the brine into the ocean.
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Figure 14: Lopez Island Desalination Plant, bird eye view.
Source: www,walckwater.com

Table 5: Few of the desalination plants in and near the San Juan Islands and their method ol intake and
disposal

Plant Location Intake Type Disposal Type

Center Island (San Juan County) Screen hung [rom the dock Underwater Nozzle

Spring Point (Orcas Island) Screen intake, hung [rom the dock Slotted Pipe on the dock

Mitchell Point (S] Island) Well sereens on ocean [loor Duckbill nozzle

Eliza Island (Whatcom County) Screen intake; hung [rom the dock Underwater nozzle
Cattle Point (San Juan Island) Horizontal beach well casing Duckbill nozzle
Guemes Island Beach well Duckbill nozzle

Hat Island (Snohomish Cty) Two beach wells Underwalter nozzle
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Figure 15: RO plant on Hat Island with a production capacity ol 151,400 litres per day. [Top] Outside
mfrastructure of the RO plant; [Bottom] Inside the building, comprising ol the RO membrane modules and
other equipment. Image courtesy: www.hatisland.org

In terms of acsthetics, a RO plant like this (Figure 15) can casily [it in the Ganges Harbour, [or
example. A properly designed RO plant can actually enhance the aesthetics of the island's coast,
nstead ol degrading them.



5. Conclusion and Recommendations

Separating salt [rom scawater is an energy intensive process and in some cases, a last resort. However,
for thousands of years, desalination in different forms has been an indispensable 100l for survival.

Water availability and quality is a rising issue on some parts ol Salt Spring Island. The island faces
scasonal drought, with a recorded Level 3 water restriction i 2015 [18]. It is ume o consider
dilferent options which can help solve the water problems for the island. Therefore, desalination is
considered and studied as one of the options for the sland.

A simple example of a scenario based on the RO plant is explained below (Box B) along with its
energy costs and projected GHG enussions

The island could consider doing an~ Box B

cceonomical analysis for using the

cMluent  from  the waste water  I'a RO plant of a similar size to that of Hat island
(reatment plant, The water coming  (Washington, USA) 1s built, it could provide about
out is UV treated and might be the 150,000 litres of potable water per day.

most ceonomical and o An estimate capital cost for such plant lor the
cnviromnentally friendly to reeyele, Hat istand was around $921,444 estimated with
with mitmal post-treatment 2009 USD valuc.
required.  The mmdset of  the o  Assuming 4 kWh of clectricity consumplion per
consumers is the hardest obstacle 1000 litre of water produced.
when it comes (o reeyeling waste o At peak operations, a maximum of 220
water (reatment plant water, 11t is MW (conservative figures) of clectricity
the samie case on 881, the treated would be consumed per year.
waler can be used lor gardening, o At 0.078 per kWh, it would cost §15,400
industrial and agricultural purposcs. (CAD) m term of electricity per year.

o Considering the encrgy sources in BC,
The sland gets ample ram around the GHG emissions refated to the
the witer scason. It might be electricity consumption would be around
possible to store the water from rainy 2.42 tous of CO2 per year. This would
scason and provide it i the scason account to 0.0039% of $5I's GHG
of nced. But, it 18 upon further cnussion of 80,000 tons as recorded for
analysis o lnd out i buyimg more 2008 [source: islandtrusthe.caf.

land and uring it o a reservoir

could be more cconomical and  Keler to the respective sections of the report for more
reliable than constructing a RO plant — ifo on the method of esumating the figures. Similar
which can provide water  sccnario can be estimated by studving the report and
independently  and  reliably, as  cousidering some past plants.

desired. In lact, 1t might turn out that

having a small desalination plant in conjunction to other waler conscrvation techmques might be the
most cconomical and environmentally {riendly option,

T'he population of the island is likely to grow., With the climate change {conscrvative predictions-
assuming uncxpected rainfally and ncrcase i population in mind, it 1s reasonable to imagine that
having a desalination plant might be a necessity one day for the island.



tsing a desalination plant not only accommeodates [or the mercase i water demand but can also
make the island mdependent of the rainfall rate and groundwater levels as the main source of water,

Building a desalination plant on Salt Spring Island 1s defmutely feasible. With the low GHG
ensstons assoctted with electricity use for the potential plant and multiple options ol sca water
mtake and brine disposal, a desal plant can be a reliable option with minimal environmental effeets.
It 1s upon further analysis and estimation ol a more specilic desalination plant in mind {(with specific
figurcs of capacity and location), that can reveal the cost, energy and environmental impacts [or a
potential reliable water source.
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