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Summary

The identification and selection of the most suitable site for a plant is important to the
success of the project. Site-related factors impact the design, construction, and operation
of a desalination plant in many ways. This section addresses site selection
methodologies and the systematic approaches which exist. Various types of desalination
plants, the criteria to be used in site selection and a flow chart of tasks are given.
Engineering, economic and environmental ratings are covered. Site investigations needs
and the rating and ranking of candidate sites are discussed. An example of the entire
process is presented resulting in the site selection with the best overall benefit to the
project.

1. Introduction

Site selection for a desalination plant can be one of the most important decisions in
planning a desalination project. The decision affects both the project cost and
potentially the project schedule. The increasing concern of governments (to meet their
multiple demands within limited budgets), lending institutions, and the general public
with locating acceptable sites for industrial plants and facilities is a worldwide trend.
The siting challenge affects all industries: desalination plants are no exception.

The current approach to site selection of any desalination facility must take into account
a multitude of non-technical factors in addition to engineering/economic factors. It can
no longer be assumed that siting decisions based primarily on technical decisions,
regardless of how important, will always be acceptable to governments, regulatory

© Encyclopedia of Desalination and Water Resources (DESWARE)



THE DESALINATION PROCESSES SITE SELECTION, LAYOUT AND CIVIL WORKS - Site Selection - A. Sanver and S.C.
May

agencies, financing institutions, or the public. It appears that a systematic approach to
making siting decisions, properly documented and presented, is what may be needed to
avoid some of the potential road blocks to the development of a project.

For the site selection, it is assumed that a preliminary study has been completed. This
can be in the form of a master plan for an entire county or an engineering evaluation of
the desalination options for a given city or region. These plans or studies will have
identified or at least narrowed the choices of such major parameters as:

e Type of desalination process (e.g. multi-stage flash, multi-effect distillation, reverse
0SMOSIS).

e Dual purpose desalination/power requirement (will a power plant be co-located with
the desalination facility).

e Production capacity of the desalination plant and power plant, if required.

e Type of energy required (steam, electricity, fuel, etc.).

2. Basic Elements of Site Selection
Every industrial site selection has four elements:

(@) Information gathering
(b) Analysis

(c) Reporting

(d) Decision making

Site selection can not be entirely separated from plant type/design and construction
considerations. Different types of plants can have different environmental or economic
impacts. A site suitable for one type of plant may be unsuitable for another. Therefore,
information gathering must include plant/process types to be considered and
system/operations/cost related specifics for:

(a) Seawater intake/discharge requirements;

(b) Energy requirements for operation;

(c) Means of efficient delivery of the product to the user;
(d) Safe disposal of by-products/wastes;

(e) Land availability;

(f) Topography;

(9) Environmental impact.

Site selection techniques can be classified into two broad categories: comparative
evaluation, and classification and rating.

In the comparative evaluation approach, all plant/site alternatives are compared to a
fixed standard or design envelope. This may be a list of required or desirable qualities or
an existing plant considered to have acceptable cost and impacts. In the early phases of
the site selection study, a multi-disciplinary study team establishes minimum standards
based on acceptable criteria which are used to eliminate less acceptable regions or site
areas and thus move on to compare candidate sites.
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In the classification and rating approach, costs and impacts are summarized, generally
in a numerical way, for each plant/site alternative in a common or standard format. The
objective is to place the alternatives on an equal basis and rate them for comparison.

The main difference between these two approaches is the manner and amount of detail
in which the study results are presented or summarized. In practice, a site selection
study may include elements of both approaches. Also, regardless of the title given to the
methodology, the essential ingredients of any study are data and subjective judgment of
experienced practitioners within a multi-disciplinary team. Further, it must be accepted
from the outset that it is not economically justified to conduct on-site investigations at
all levels of a site selection study, subjective judgments can not be eliminated from the
site selection process, and all siting studies involve some degree of uncertainty
(Cederborg 1978).

3. Desalination Plant Site Selection

The following sections describe one possible approach to site selection for a
desalination plant. Other approaches are possible and may be more desirable for a
specific project; the purpose of this section is to highlight some facility-specific
considerations. For an actual project, greater or lesser efforts may be indicated and
utilized for site selection. Figure 1 illustrates the various terms used and Figure 2
presents an activity/task flow chart to assist the reader with the description of the site
selection process.
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Figure 1. Desalination plant site selection illustration.
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Figure 2. Flow chart of the site selection activities.
3.1. Study Start-up and Information Gathering

At the outset of the study, a multi-disciplinary team of specialists is established. This
team starts data collection in the area of desalination plants (systems, process,
operational data, and costs) as well as regional site-related data. It also determines the
study area to be covered and decides on the basic methodology of site selection to be
used, all in close coordination with the project owner (Robinson 1976).

Desalination plants can be described by the processes used to produce desalted water.
These are: distillation, membrane, and other processes. Each of these have their own
quantities for energy, seawater intake/discharge requirements, and operations. For larger
desalination plants (especially if dual-purpose with associated power plants) additional
requirements exist and need to be considered in the site selection.

Desalination processes that may be considered are:
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Distillation:

Multi-stage flash

Multi-effect distillation

Vapor compression evaporation;

Membrane-reverse 0sSmosis;

Other miscellaneous processes (e.g. freezing, solvent extraction).

e 6 O O Q o

Multi-stage flash (MSF) distillation is today the most common seawater desalting
technology. The most widely applied MSF process is the brine recycle type. MSF
requires steam (generally from an associated power plant) and electricity.

Multi-effect distillation (MED) is not as widely used to-date as MSF. This process
consists of a number of evaporators in series. Evaporators can be either of the vertical
tube evaporator type (VTE) or horizontal tube multiple effect type (HTME). The
process is steam driven and may be coupled to a power plant. MED requires steam
(generally from an associated power plant) and electricity.

Vapor compression evaporation (VCE) process can be used in combination with any of
the distillation processes but usually with the multi-effect process. The vapor
recompression can be done by mechanical methods (MVC-only requires electricity) or
by thermal methods by use of steam (TVC). Large seawater desalination plants use
TVC.

Reverse osmosis (RO) is a newer desalination process. RO is an electrically driven
process. More pretreatment requirements exist than for distillation and deep water
intakes are normal practice to avoid fouling of the membranes.

3.1.1. Miscellaneous processes

Other processes exist and may be used under some special conditions. These include:
electrodialysis, freezing, solvent extraction, etc.

3.1.2. Hybrid process

A hybrid process will combine two of the more conventional desalination processes. For
example, RO and MSF can be combined to provide a more economic plant. The
advantages of each of the processes can be made to supplement the disadvantages of the
other processes.
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