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Abstract. In this paper we present the design
for an institutional pool water treatment system
in Kampong Cham, Cambodia. The primary in-
novation is the use of an oil and grit separa-
tor, commonly used for stormwater treatment to
remove suspended solids, instead of traditional
sand or cartridge filters. This concept was simu-
lated by performing theortical calculations and
testing a prototype to estimate removal efficien-
cies. The designed final dimensions of the seper-
ator are 2 m in height, 0.5 m diameter, with a
capacity to treat approximately 100,000 US gal-
lons per day to a predicted removal efficiency of
82 percent. Other parts of the design include
the implementation of a plumbing network as
well as the addition of a self-sustaining power
supply using solar energy. The cost of the wa-
ter treatment system, including the separator,
chemical feeder, power supply and other various
equipment was estimated at 54,000 CAN.
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1 Introduction

The Cambodian Children’s Fund (CCF), located in Ph-
nom Penh, Cambodia, recently constructed a swimming
pool with a volume of approximately 200,000 US gallons
[1]. The pool requires a water treatment system in order
to make the pool operational for use. The water treatment
system will be required to remove all the total suspended
solids, and sterilize viral and bacterial matter in the wa-
ter.

The major constraints on the system are that it must
have a self-sustaining power supply and be able to treat
the water to recreational pool water standards. The ma-
jor criteria of the design are to minimize costs, maximize
safety, and maximize the use of local materials. Due to the
lack of recreational water standards available in Cambo-
dia, the State of Florida’s Department of Health recre-
ational pool water quality standards were used [2]. These
standards were chosen since the locations share a similar
climate.

A typical pool treatment system consists of two main
components, a filter and a disinfection unit. The filter
component usually consists of a high speed sand or car-
tridge filter. The disinfection component consists of a
chemical feeder, which uses chlorine or bromine.

An oil and grit separator, similar to those used in
stormwater treatment, effectively increases the settling
velocity of suspended solids in stormwater producing a

removal efficiency of 98 percent [3]. The use of an oil and
grit separator in pool water treatment would be benefi-
cial over sand and cartridge filters since separators do not
require replacement materials or any backwashing.

2 Conceptual Design

The pool water treatment system will pump water from
the pool’s outlets, located in the shallow end, into the oil
and grit separator. The suspended solids will be removed
as the water flows through the separator and the clean
water will outlet into a pipe. The water in the pipe will
then pass through an automated chlorine feeder that will
disperse the chlorine to disinfect the water. The water
will then be pumped backed into the pool inlets, found in
the deep end, which will circulate the water through the
treatment system. The retention time of the water in the
pool will be 6 hours. (Refer to Figure 1 for Process Flow
Diagram)

3 Detailed Design

3.1 Pool Volume Reduction

In order to make the water treatment system economi-
cally feasible, the pool’s volume needed to be reduced.
This will involve construction of a new wall located be-
tween the shallow and middle sections of the pool. The
purpose of the wall is to eliminate the shallow end. This
will provide a large area for the housing of the pool treat-
ment system, as well as additional equipment storage. In
addition, overflow drains were placed in order to main-
tain the pool’s depth to 2 m in the deep end. These
measures effectively reduces the pool volume to approxi-
mately 100,000 US gallons.

3.2 Solar Pumps and Panels

The energy required for the system must be self-sustaining;
solar panels were selected to operate the pumps. In or-
der to produce the required power supply, 7 ETATRACK
active 1500 solar panels, sourced from Lorentz, were re-
quired. These modules have active solar tracking and
can produce a 2.5 kWp [4]. The number of pumps re-
quired to maintain the desired turn over rate are 7 PS600
BADU Top12 Centrifugal Surface Pumps, also supplied
by Lorentz. This was calculated assuming an average
power output of 17 percent of the peak wattage from the
solar panels to the pumps [4].
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3.3 Water Treatment

Filter The filter component of the treatment system is
comprised of an oil and grit separator (Figure 2). The
separator will be constructed of a cylinder that is 2 m in
height with a diameter of 0.5 m. The diameter of the inlet
and outlet pipes will be 180 mm. The flow will enter the
cylinder and contact a circular plate on a tangental angle.
This will cause the water to create a vortex within the
cylinder. The vortex fluid motion causes the suspended
solids found in the fluid to move outwards, contacting
the walls of the cylinder. This results in the settling of the
suspended solids found in the vortex. It is recommended
that further testing be conducted on the oil and grit sep-
arator prototype to produce more conclusive data. This
was not performed because the submersible pump used
for testing malfunctioned and conclusive data could not
be obtained. However theortical calculations predict the
removal efficiency of 82 percent of particles larger than
10 microns.

Disinfection The disinfection component of the treat-
ment system is comprised of an automated chlorine feeder.
After identifying manufactuers with local suppliers, the
Pentair Rainbow Off-Line Commericial Chlorinator 300-
29X was chosen based on the manufactuer listing of a
80,000 to 322,000 gallon capacity.

Fig. 1. Process Flow Diagram

4 Discussion

The total estimated cost of the design is 54,400 CAN
with a +/- 20 percent uncertainty. The estimated oper-
ating cost was found to be 8400 CAN. A more accurate

Fig. 2. Oil and Grit Separator

cost estimate could not be determined because of the lack
of reliable local sources for suppliers and labour costs.
Additional local research is recommended to obtain ac-
curate cost estimates. The estimated cost of the design is
comparable to traditional pool treatment systems, how-
ever the system has additional savings of lower maintence
cost. This is because, unlike traditional pool treatment
systems, the system does not require replacement filters.
Another cost savings advantage is that the additional
storage created by the wall allows the treatment system
to be housed within the original pool structure. This will
prevent additional building cost for a new pump house
that other treatment designs would require.

With the addition of chlorine, all viral and bacterial
matter will be disinfected. Also the addition of chlorine
will improve the removal efficiency of the separator by co-
agulating all the particles smaller than 10 microns. Hence
it is believed that the designed water treatment system
will effectively operate to meet water quality standards.

In addition, it is recommened that an electrical and
civil engineer review all electrical and structural compo-
nents of the design before construction.
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