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Incineration Plant

Exchange with many cities and countries such as Hanoi, Jakarta, Malaysia, Moscow, Singapore, etc.

Objective: To control pollution in the incineration process; effective use of heat
energy and incineration ash

Environmental impact is reduced through emission control and proper treatment of hazardous substances in flue
gas and effluent from incineration plants, and heat energy and incineration ash are also efficiently used.

Overview: Flue gas and effluent measures, power generation and heat supply,
effective use of incineration ash

1 Emission control and removal of hazardous substances in flue gas and effluent
2 Effective use of heat generated during incineration for power generation and heat supply
3 Delivering incineration ash to private cement manufacturers for effective use as raw material for cement

Details: Strict self-imposed regulatory levels for flue gas and effluent; highly efficient
power generation; proper management of quality and transportation of ash
1 Regarding flue gas measures, waste is stirred in the bunker and incinerated at 800°C or higher for at least 2
seconds, while flue gas is quickly cooled in the cooling tower, and hazardous substances are removed by flue
gas treatment facilities. Emissions are controlled through self-imposed regulatory levels that are stricter than
legally set regulations. As for effluent, pollutants are removed by coagulating sedimentation and filtration
treatment.
2 Waste heat from combustion is either recovered in a boiler at 4MPa and 400°C for power generation by a
steam turbine (efficiency of at least 20%) or supplied directly to heat pools, etc.
3 Incineration ash (bottom ash) is used as a raw material for ordinary Portland cement. Pre-shipment check of
the ash, safe and well-planned transportation management, and confirmation of the manufactured cement’s
compliance with JIS standards are implemented.

Main parts of an Incineration plant (fire grate incinerator)

Flue gas treatment facilities Stack
remove harmful substances in
the flue gas

Landfill disposal ~ Shipment as a raw material for cement
Figure: Mechanism of an incineration plant
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Figure: Effective use of heat

This is a technical solution of the Clean Authority of TOKYO (CAT 23).
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BENRDBEZFAE TTaE A M) Recycling Incinerator Ash into Eco-Cement

Exchange with Singapore

N|

RIS A R—)V
Objective: To create a recycling-oriented society

Bi | SEFEERULSO=E Incinerator ash, which used to be buried, is recycled into cement to extend the service life of landfill sites, as
R ' ’ L . . well as to build a recycling-oriented society.
WHR TS B KR D T IS, ZORRELAY M ELTHAMMATSC LICED, veme Y
HDEAM 72 B < AINCTEH U, BRIER 0% 2 Hi5 9, Overview: Incinerator ash used to produce cement
Eco-cement, a combination of the terms “ecology” and “cement,” is made primarily from incinerator ash.
HE  EHRE A FOERE LTHET S Because incinerator ash contains calcium, silicon, and other substances needed to produce cement, it can be

used as a raw material for cement. Eco-cement is a civil engineering and construction material covered by the
Japanese Industrial Standards.

IOt AYhEE, Tand—b XY FOEMEET, Pz TR LTaiEEns AV b
Thd, FRAIKIZ, EXAY P 2RET BRICRERZ DD (VT L, TAFEE) ZZATH
20T, FRELTHHTES, Tat Xy i, HARTZERK JIS) IED SNz BARESEEM Details: Production process of eco-cement
Thb, 1. Incineration plant 2. Incinerator ash 3. Ash arrives

Bl IO AV MELETER
1 BRIS
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Wet ash is dried, crushed, and The materials are mixed evenly Gypsum is added to the clinker,
mixed with limestone and iron. and calcined at a temperature of which is then pulverized into eco-
1,350 degrees Celsius or higher cement.
- into clinker.
BHIIRE & RIR, WL TRIE BB E LI R 1,350 2L 7UYAIRBT S EMAMBT Example of a concrete product made with eco-cement Eco-cement plant

Z0RIFHZEES TOFRTHEBLY ) H%EDLS BETIAEAVIDTES

IO AV bEFERALEEOY 7 — FRIGROM IOt AV MEsESR

Eco-cement has
almost the same

properties as ordinary
Tt X2 k. cement and can
be used in various
S ~
HIBE A R Els applications, such as
X R OME 2 +f civil engineering and
STEDL, TA- construction.
SR TS, X
T REHEIAES
TEMWTE %S, 5 :
- The eco-cement project is undertaken by the Tokyo Tama Regional Association
AEXEZ. FRFELEERBEEESDEXTHS, for Waste Management and Resource Recycling.
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Waste Management Bureau of Environment No. 59

Leachate Treatment and Landfill Gas Power

Generation at Tokyo Bay-side Landfill

Exchange with Jakarta, Singapore, etc.

Objective: To implement environmental measures at a landfill site

1. Leachate Treatment
Leachate is rainwater that has become contaminated by passing through layers of waste. With the aim to
improve the quality of this water, the TMG collects leachate efficiently at a controlled final landfill site and
treats it at a wastewater plant.

2. Landfill Gas (LFG) Utilization
Landfill gas, including methane gas, is generated from the decomposition of waste. The LFG is collected and
used to generate power for the effective utilization of energy and reduction of environmental impact.

Overview:

1. Leachate Treatment
The leachate quality fluctuates significantly according to the kind of waste, landfill period, amount of rainfall,
and various other factors. Therefore, in order to level the load on the treatment plant, leachate is first collected
in the buffer reservoirs to homogenize the quality and then sent to the wastewater treatment plant.

2. Landfill Gas (LFG) Utilization
LFG, collected by the gas-collection pipe, is used for power generation by the micro-gas turbine power
generator after desulfurization and temporary storage.

Leachate Treatment flow LFG Power Generation

Details:
1. The process of leachate treatment

The leachate treatment involves the three following [EEEFERERUETY o Loagulation- &3 Physical treatment
=i d _= s _.'_-_ = T . =

processes.

* Biological treatment: Organic matter is
decomposed by microorganisms.

* Coagulation/sedimentation: The contaminants
are bound by chemicals (coagulant) and
precipitated

* Physical treatment: Small suspended solids are
removed by a sand filtration system, etc.

2. LFG power generation

* Desulfurizer
Desulfurizer removes the hydrogen sulfide contained in the LFG to prevent
corrosion of facilities. The LFG is passed through a gas filler composed mainly ~ Desulfurizer, Gas holder
of iron oxide.

* Gas holder
Gas holder stores the gas to enable stable power generation.
Storage capacity: 1,000m’

* Micro-gas turbine generator
Small gas turbines generate power by burning the LFG.
Power generation capacity: 30kWx6 units, 95kWx1 unit

Leachate treatment process

Micro-gas turbine generator
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Bureau of Port and Harbor

No. 60

Leachate Seepage Control at a Landfill Site

Objective: To ensure the safety of landfill sites

In order to ensure the comfortable lives of Tokyo residents
and maintain urban dynamism, measures are taken for the
Shinkaimen Landfill Site, the last piece of such reclaimed
land in the Port of Tokyo, to be used effectively and safely
for as long as possible.

~Breakwater.
§ Lan‘dflil_'-;‘:ii

Overview: Seepage control and leakage
prevention

(1) Seepage control
* A double layer of seepage control measures are taken
to prevent contaminated water from leaching into
groundwater or scawater.
(2) Triple tubular steel pile method
* When bridge piles are driven in a landfill site, they pierce an underground shielding layer, which could lead
to the leakage of polluted water. This method was developed to address this problem.

» Area of mclalmad land: approx. 480 hectares

e Volume of waste: approx. 120 million m?

Sy geEEEEEEEEEEERP

Details: Double layer of seepage control measures / triple tubular steel pile method

(1) Seepage control

« In addition to seepage control sheets placed behind steel sheet piling, measures are taken on the masonry
joints of the revetment and the joints of steel pipe sheet piles, such as using flexible masonry joints, asphalt
mastic, and grout, for a double layer of seepage control measures.

* The premixing method was applied to reduce the earth pressure behind the revetment and to extend the life
of the landfill by using soil from the site. This method is expected to also be effective in blocking seepage of
leachate.

(2) Triple tubular steel pile method

* An all casing method is used. A casing pipe is inserted into the waste layer and the waste inside the pipe is
removed. A sheath pipe is inserted within the casing, which is then inserted with a pile.

* By using this method, a pile can be driven without dragging in the surrounding waste. Also, it can prevent the
spread of leachate even when the shielding layer is penetrated.

* This method can be applied at a landfill in operation, as well as at a covered site where the polluted soil has
been contained.

A.P+30.0m I 100-meter-long gently sloping |
Premixing method  [*revetment and shallow -

Landfil {Reveiment) o
site AP+6.0 e oo ' e ' (©2000mm)
.P+6.0m i asmg p|pe mm
—— Aer stone ! Waste layer ™ (Casing pipe is removed
Water sealing |l : after a sheath pipe is dnven )
sheet S e ﬁ
About -10.0m AP. _ 3 : : Shielding . Sheath pipe (@1700m=m)
SO|I |r?£rcol\al)ement 1 ! layer : % Pile (steel pipe @1000mm)
and compaction pile method i 5 FIU|d|zat|on treated soil,
: : . ) 'ﬂ cement milk or other’
Seabed ; : e matenal i poured. /
(cohesive soil i . P
layer) i - Triple tubular steel pile .~
i “-as seen from above .-~
| 1 T
1 . .
About -40.0m A.P. i ] ISupport
y ayer

Seepage control

Triple tubular steel pile method
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Bureau of Port and Harbor

No. 61

Accelerating Consolidation Settlement at a Landfill Site

Objective: To effectively use landfill sites

In order to ensure the comfortable lives of Tokyo residents and maintain urban dynamism, measures are
taken for the Shinkaimen Landfill Site, the last piece of such reclaimed land in the Port of Tokyo, to be used
effectively and safely for as long as possible.

Overview: Vacuum consolidation drain method using capped drains

* This method is applied to increase the capacity of the landfill by accelerating the consolidation settlement of
the reclaimed land and the seabed.

Details: Accelerating consolidation to increase landfill capacity

* In this method, a vacuum pump drains water from the cohesive soil under the seabed to accelerate settlement.
* By properly accelerating the subsidence of the seabed and soil within the reclaimed site, this method makes it
possible to increase the capacity of landfills to accept dredged soil.
* Type of soil: cohesive
N-value of ground: 15 or less
Depth: up to about 40 meters
Location: offshore landfill site

Drain
placement ship  Dredged soil

Revetment

Construction-
generated soil {

Vertical drains .~ Cohesive soil

Drainage
[ ——

Vacuum pump Collecting pipe ﬂ
\

Header pipe e
fap= T ) Vacuum pressure {:

sealing layer

Drain hoses

_ Drains

o - - -
Imprg;/:ament - e ) (Cohesive soil)
- - -

N B Pt S
Airtight caps T TR T T T T |

fam ! i

Soft ground

Schematic drawing

Drain mechanism
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