The New Era of Waterworks in the 215t Century

Water Softening Facility

@ Okinawa Prefectural Enterprise Bureau
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The process applies the self-cleansing mechanism
of rivers to the water treatment process, in which
aerobic microbes(bacteria) oxidize and decompose
matter in water, resulting in the reduction of
ammonium nitrogen, algae, musty odor, iron,
manganese, anionic surface active agent, etc.
Circulation of water with aeration to activate
microbes, to and fro the biological membranes
attached to contact material in a honeycomb-like
architecture, provides a high water treatment
effect equal to the natural self-cleansing
mechanism of rivers.
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Ozone contact tank

Ozone has strong oxidization power, which is Ozone production equipment
capable of disinfecting, deodorizing, bleaching, and == ——-—---————==-"-"—=—=—"———~——~—~—~—~———
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The system sprays ozone-rich air from diffusing
pipes, producing highly effective contact with
filtered water.
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Production of ozone Ozone contact tank

For the production of ozone, first dust and particles in the atmosphere are removed. Then, after cooling
and drying the air, oxygen is converted into ozone by applying a high voltage (approx. 6,000 to 7,000V)
and high frequency (1,000Hz).

Activated carbon adsorbing tank

After the ozone treatment, activated
carbon with its high adsorbing —_

capacity adsorbs and removes =
unsavory odors/tastes/color, and
anionic surface active agent, phenols,
and organic matter generated during e e
the ozone treatment. . ggﬁgg?era
The dissolved oxygen level stays high s carbon ® f
after the ozone treatment, allowing the =S
microbes developing on the large
surface area of granular activated
carbon to provide a further decomposing function (biological activated carbon treatment).
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Water softening project

Circumstances

The average water hardness of the Chatan Purification Plant is higher than those of other Okinawa
Prefectual Enterprise Bureau plants by 100mg/L. This is caused by the Kadena wells’ high calcium
water hardness resulting from the geological structure of limestone. Water hardness can not be
removed by conventional water treatment. And one of the palatable water criterions is the water
with hardness between 10 to 100mg/L. So the Water Softening Facility was introduced to the
Chatan Purification Plant to treat and soften the Kadena Wells' raw water in FY 2001.

Coping with hard water

OPEB made various investigation to rectify hard water in public water supplies from FY
1985 to FY 1988.

MFY 1985 Investigation of measures to cope with hard water ===+ Basic investigation of
feasibility of leveling hardness by mixing soft and hard water (both raw
and finished water) and softening water technology

@FY 1986 Experiment of removing hardness from ground water of Kadena wells -
Feasibility investigation of softening by chemicals which gives
most satisfactory results in Europe and America

@FY 1987 Second experiment of removing hardness from ground water of Kadena wells
Experiment of ion-exchange method and reverse osmosis

@FY 1988 Third experiment of removing hardness from ground water of Kadena wells::
Experiment of @ acceleration of chemical softening

@ seawater desalination by ion-exchange

@ water softening by pellet softener
As a result of experiment pellet softening method is adopted for
the reason that

@ high rate of hardness removal

@fewer scaling problems compared with chemical

softening method

@ better water quality (speedup of filtration)

@ easy to maintain

®no need to treat wastewater

®pellets can be used in various ways

®December 2001 Started designing the Water Softening Facility and completed the
design inMarch, 2002

®March 2002 Started constructing the Water Softening Facility

@June 2003 Started operation of the Water Softening Facility

Pellet reactor Injection of seeding grains Release of pellets
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grains.

Calcium hydrogen carbonate

Basic principles of pellet softeners

Pellet reactors are equipments that efficiently remove water hardness by rapid crystallization of calcium
carbonate which takes place in fluidized bed of grains. If the pH is increased to 8 or higher by the
addition of alkaline substance, generation of insoluble calcium carbonate occurs. Calcium carbonate
tends to adhere and once its scale is formed on the inside of the reactor, it is difficult to remove it. To
prevent the formation of scale, seed grains are injected into the water and crystal grows on the seed
grains. The grains move freely in the upward flow of the water so that cementing of grains is prevented.
During operation the grains in the reactor increase to Imm to 2mm in diameter. Because large grains
have small reactive surface, they should be removed regularly and replaced by smaller-diameter seeding

Ca (HCO3)2 + NaOH — CaCO3 | + NaHCO3 + H20

Caustic soda

Calcium carbonate

Schematic diagram of pellet reactor

Periodic release of pellets
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Caustic soda

Pellet re
Softener capacity : 6,800m*/day/reactor

Number of reactors : 4

6,800m*/day/reactor
100m/hour
¢ 1,900mm

Reactor 4.0m
Total height 7.0m
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Sodium hydrogen carbonate Water

Seeding grains

Pellets
actor
Kadena wells :
1 R ¢ 330mg/I
hardness e ater e
Finished water  80mg/|
PH During reaction 8.1~86
After adjusted 7.1~7.4
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Seeding grains feeder

Capacity of seeding grains tank 0.3m?

®

Rate of flow

control valve

Number

N\
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Pellet reactor

Softening capacity 6,800m?®/day/reactor |

of reactors 4

Flnljshed

wal‘ter

!

Pellet tank

Capacity 20m®

Carrying out
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Caustic soda tank

Sulfuric acid tank

Capacity 7m?

Capacity 6m’

Finished water influent pipe

closed X

Rate of filtered water flow

control valve

* from Receiving tank

¢ 400

Trough

¢ 200

Filtration tank

Finished water
pipe
¢ 500

Filtration capacity 27,000m?®/day
Number of tanks 6

basin

PAC tank

Capacity 3m’

Capacity 4,500m?*/day/tank
Filtration rate 170 m/day
closed
to Mixing tank [ to Secondary S— ; ]
Mixing tank Chatan Purification plant :
i to finished water reservoir
- Water
=P transmission
= e ’ » :
Sedimentation Filtration ~ Advanced Finished
tank water treatment water reservoir
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[Water quality]

[ Equipment ]

[ Structure ]

Name

Water Softening Facility

Softener capacity

27,000m*/day

Water resource

Kadena wells

Item

Total hardness (mg/l)

Kadena ] Kadena Water
wells” raw water |wells finished water| quality criterion
330 300
(average 1995~2006) 80 no higher than

Item Specification guantity
method : crystallizaiton in fluidized
bed (pellet softening method)
Pellet reactor diameter : $1.9 m 4
height : about 7 m
material : SUS304
capacity : 6,800m?*/day/reactor
: ; type : hopper with conical lower part
Seedng 8rains | Gimensions : ¢ 500mm X H2,600mm 1
material : SUS304
type : lower part discharge hopper
Pellet tank dimensions : ¢ 2,900mm X H4,500mm 1
material : SUS304
type : gravity rapid filtration
Filtration tank method : microfloc process 6
filtration rate : 170m/day
- capacity : 7m?®
Caustic soda tank Estar e 1
e :
Sulfuric acid tank Celertele o 1

material : FRP

PAC tank

capacity : 3m?®
material : FRP

facility

Structure and specification

Pellet reactor bldg.

RC structure, area of total floors : 1,050m?

Receiving tank

RC structure, capacity : 253m’

Filtration wash-water tank

RC structure, capacity : 218m’

Wash-water pumping well

RC structure, capacity : 70m’®
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