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‘LIVE Tuna TRANSPORT SKILLS

Establishment of skills for transportation of live tuna over extended
periods of time and long distances to facilitate their stable
cultivation and exhibition

@ Challenges in live tuna transport

Tokyo Sea Life Park, which opened in 1989, maintains a 2,200-ton exhibition
tank housing about 200 fish, including tuna. The bluefin tuna are mainly obtained
from a remote location about 1,000km from Tokyo. Since the fish’s morphology
and features are suited to life in vast open waters, the surface of their bodies is
delicate, making it extremely difficult to contain them in a limited amount of
space and transport them for prolonged periods and over great distances, while
maintaining a high survival rate.

| Aquatheater exhibit at Tokyo Sea Life Park % 1 | Bluefin tuna ¥ 2
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Expertise that facilitates transport of tuna over prolonged periods
and great distances, while maintaining a high survival rate

(Key Points)
To reduce various damage to the tuna during transport
1. One fish at a time is removed from the farming (cultivation) pen or cage,
and a dedicated stretcher is used when handling the fish.
2. Ample water as required by body weight and space are secured to enable
the fish to steadily swim in the live fish transport ship or vehicle.
3. When the fish is moved by net or stretcher, it is done very swiftly.
(Results)
An 83-100% survival rate of fish transported by live fish transport ships to
the aquarium over the past five years (on average 92%)
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Transferring tuna from a live fish transport ship to
the water tank of a live fish transport truck using a

dedicared stretcher % 4
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PRESERVATION OF CULTURALLY
SI1GNIFIcANT GARDENS

To preserve and enhance the value of culturally significant gardens
through restoration and repair works

@ Overview of preservation of culturally significant gardens

At nine metropolitan gardens, efforts are underway to enhance the value of the
gardens and preserve these cultural properties by conducting restoration and repair
works on buildings and other structures based on historical records and carrying
out management and maintenance in a way to ensure that gardening skills are
sufficiently passed down to younger workers.

Tsubame-no-Ocha teahouse at the Hama-rikyu

Gardens 1
Tokyo Grand Tea Ceremony at the Hama-rikyu
Gardens 3 2
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Initiatives for preservation of culturally significant gardens

* Efforts are being made to pass down garden maintenance techniques to
younger generations.

* Teahouses and other historical structures are being restored and repaired.

* Events are held to introduce traditional Japanese culture, such as
demonstration of falconry and tea ceremonies.

Engetsukyo Bridge at the Koishikawa Korakuen

Gardens % 3
Garden maintenance techniques passed down to
younger generations % 4
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“Umi-No-Mori (SEa Forest)” ProJecT
AT THE PORT OF TOKYO LANDFILL SITE

e
Transforming a “mountain of waste” into a beautiful forest to

create a “green island”
&

Turning a “mountain of waste” into a “green island” by planting
trees and cultivating a forest

Site being used as a landfill (Around 1975-1990) 3 1

<Source>

A 100-Year History of Tokyo Metropolitan Government Sanitation Services
(Tokyo Metropolitan Government Bureau of Sanitation)
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Creating a forest using recycled materials,
with citizen participation

Creating a forest using recycled materials

Importance is placed on maintaining a recycling perspective. For example,
pruned branches and leaves from Tokyo parks and roadside trees are used to make
compost, which is then mixed with construction-generated soil to create the soil.

%2
A composite of compost and

construction-generated soil \

%3
Layers of landfill waste /

and cover soil

Creating a forest through citizen participation

Activities ranging from the cultivation of saplings from acorns, etc., to the
planting of trees and cultivation of forest are carried out with the cooperation of
Tokyo citizens and companies.

%4

5 years
after
planting
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CoOLLECTING AND AccUMULATING DATA
ON GROUNDWATER AND LAND CHANGES

[To protect the lives and assets of Tokyo citizens from land subsidencej

Problems due to heavy of groundwater withdrawal with the
progression of industrialization

Land subsidence due to heavy extraction of
groundwater has caused serious damage.

More than 4.5 meters of subsidence has been
observed.

To grasp the long-team situation of subsidence,
the Bureau of Construction monitors
groundwater levels and land heights, and collect
these data.

| Ground sinking lower than the river surface (around 1963) % 1
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Monitoring land subsidence for taking countermeasures and

preventive actions

* Collected data showed that the rate of subsidence had reduced when
smaller amounts were taken during World War II, identifying that
groundwater withdrawal was the cause of land subsidence.

* Strict restrictions on groundwater pumping have suppressed land

subsidence.
Area designation under an act on Amendment of the former pollution
groundwater use in buildings prevention ordinance
End of natural gas extraction
Area designation under the Industrial Water Act Switch from wells to other water sources by
wsers of water for industrial purposes
Great Kanto Earthquake Great East Japan
Earthquake

World War II

£s)

Accumulative subsidence (metes

Accumplative
Bench mark sites SI?";? cnfz
meters
Minamisuna 2<home, Kotoku
Nk 3<hone, Edogavku
Senjunakacho, Adachi-ku

The accumulated data are made public over the internet

http://www.kensetsu.metro.tokyo.jp/jigyo/tech/start/03-jyouhou/chinka/
chinka.html (in Japanese)
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AccELERATING CONSOLIDATION SETTLEMENT
AT THE PORT OF ToKYO LANDFILL SITE

[:Accewraﬂng consolidation to increase landfill capacity j

@ To use landfill sites for as long as possible

It is necessary to reduce impact on the environment by using landfill sites, which
are created by filling up precious sea space, for as long as possible.

%1

JapaneseTranslation
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Increasing the capacity and extending the life of landfill sites by
accelerating consolidation settlement
Consolidation settlement acceleration method

* A vacuum pump drains water from the cohesive soil under the seabed to
accelerate settlement.

* By accelerating the subsidence of the seabed and soil within the reclaimed
site, this method increases the capacity of landfills.

* Type of soil: cohesive
N-value of ground: 15 or less
Depth: up to about 40 meters

Drain
placement ship  Dredged soil

Revetment
Construction-
generated soil
................
.
. .

Vertical drains Cohesive soil
Drain placement ship 3¢ 2
Vacuum pump Collecting pipe Vacuum Drainage
pump
Header pipe .
Vacuum pressure Drain hoses
sealing layer Caps
Drain hoses )
Drains
Airtight caps . ;
Improvement (Cohesive soil)
. area
Drains
Soft ground
Schematic drawing _, Drain mechanism
%3 %4
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LEACHATE SEEPAGE CONTROL AT THE
PORT OF TOKYO LANDFILL SITE

63

[SeepageconnolandIeakageprevenﬂon j

There is the risk of water contaminated by landfill waste leaking

into groundwater or the sea.

When rainwater permeates a landfill site,
the water becomes contaminated by the waste.
v

This could result in contamination of groundwater and the surrounding seawater.

JapaneseTranslation
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Preventing the spread of leachate using a double layer of seepage
control measures and a triple tubular steel pile method

Double layer seepage control

* In addition to seepage
control sheets placed behind
steel sheet piling, measures
are taken on the revetment
for a double layer of seepage
control measures.
Use of the premixing
method behind the
revetment is also expected
to be effective in blocking
seepage of leachate.

Triple tubular steel pile method
* Using an all casing method,

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.

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.

100-meter-long gently sloping

Premixing method tment and shallow

(Revetment)
Caisson Tide pool
Armor stone
Water sealing

sheet Backﬂl

Rubble
mound

Sandstone
Soil inzgg;v)ement
i P
Steel sheet pile Sand compaction pile method
Seabed
(cohesive soil -
layer) Soil improvement

Cement deep mixing method

Double layer seepage control

Casing pipe (@2000mm)

Waste layer (Casing pipe is removed
after a sheath pipe is driven.)
Shielding Sheath pipe (@1700mm)
layer Pile (steel pipe @1000mm)
Fluidization-treated soil,
cement milk or other
material is poured.
Triple tubular steel pile
as seen from above
Support
layer

Triple tubular steel pile method

* This method can be applied at landfills, as well as at covered sites where the
polluted soil has been contained.
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