S ERERICH T BB

ENVIRONMENTAL TECHNOLOGY FOR INFRASTRUCTURE




(& Cablc

% BEEEEMMRPRTERI N TLET,

2008 7 BO G ERENY = v Tl EEETHAIRLSEOY —FOT.
BEERENFTFEFT —D—D2EHFIFoh. G UNDOREEESMT DM, BILCGER
irsEm b TN E Lk,

WHETH., ChFETle, AARENRE, FhkicHF>EFREnEET LSO~
FREMMEZERL. EENMRILTHmEREY ST Ltk chsZnkL
TEFE L. FSTIE, MIERCREORRICAT T, HEORATENS L&
BIL, EToICENEORGRIFOMELTREEEL VWS LT AT,

TSI by TR, BRAEOHSEAEGEICE T SRENORR DRI
DOWTIEBECHENALTWEYT, oY I Ly bEEL, BEMEEEETALR
HHICHE LT, BRAREOF:2. BAGLAFREONE. HIKRE{LEEOERIC
M CESCLERFLTEVEY,




Introduction:

Environmental issues are now being discussed throughout the world.

At the G8 Hokkaido Toyako Summit in July 2008, with Japan taking the lead as the
chairing country, environmental issues were among the main subjects actively and
widely discussed by the G8 and other parl'rcipatiﬁ_@-’tﬁuntries.

N

Japan, whi_ci} Pas experienced natural and living environmental problems as a result
of urbanizaﬂ;ﬁ; has worked to overcome them by implementing measures relying on
public-private cooperation.

Recently, we have been studying measures and promoting research and development
of state-of-the-art environmental technologies to solve problems related to global
W warming.

This brachure introduces a broad range of environmental initiatives and technologies
applied in Japan's infrastructure development. We hope that this will contribute to
preserving natural environment, improving living environments in neighborhoods
and to the selution of problems related to global warming and environmental issues
throughoutthe world,
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CASBEE (comprehensive Assossment System for Building Environmental Efficiency)

We are sbvancing devetopinent and dissemination of the Camprehensive Assessment System tor Bullding Covironmental Fficiency for
imiprovement of habitability (room cowironment) of houses and bulidings, and reductinn of loads on global envirenment by integrated
evaluation of comprebensive environmental performance and indicating casy-to-undesstand indexes of svaluation results,
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Greening Government Office

To promote reducing the covirommental burden through the ull lifcoyle of builidings, frony planning and construction thiougl tperation
and disposal, we are creating "Green Government Buildings” as models of envirenmenlal profection in the fisld of architecture iy Zapan,
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uildings

I Energy-saving Technology

o reduce €0, emissions from houses and buildings, we haue been developing s f]riser‘nm‘aﬂng the s;r-;trm 10
evaluate environmental performance of building habitability and reduction of environmental load (CASHLE), Use of high-
performance systems in houses and buildings thal lead high level of energy savings are promoted at the same time, We are
also promoting advanced measures such as solar power generalion and greening of government of lices.

Technology Cogenaration System, Heat Pump. Solar Power Syvstem,
example Greening Govornment Office, CASBEE atc.
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Co-generation Systems
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Rooftop Greening Technology
Greening is promoted to mitigate the heat sland phenomenon by planting on bublding rooftops and other building aress. This iz alsa an
etfective way ta improve urban landscapes and enviranment. To do this, certain sechinologies are needed Tfor stroclumes sguainst loads, for

waterpraofing, and for ease in operation and maintenance, Technological developimant has led Lo the practical and cffective use of this
appruach in Jagan.
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ing of private structures and building

sites, This includes greening of roofs and walls as part nf alleviating heatisfahd phr'nr:rmr'n on,

Techinology
axample
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Wall Greening Technology by New Materials
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Greening Tachnology for Rooftops and Wall Surface
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Wew materials doveloped (o replace ordinary soil enable plaints to thrive, This technology Bs used for roof and wall greening. This system
makes it possible to have abundan grseneny at low cost, Fasy seasonal replacement ensbles the use of & wide range of designs.
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Environmentally-friendly Pavement.

W have developed paving technologies thit are compalible with rwadside eovironmental conditions, including noise-reduction pavement
{alsw wilh drainage Muncliens), pavemont Lo reduce the sinface tempoerature {also water-retentive pavement], and groundwater rechargs
paverent (poermeable pavement).

Fegutar type pavement
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Paving Technology for Noise Reduction
With this technotogy, air escapes lntogags In the pavemeant to reduce naize crestedd by mioving vibiches. The pavernent Inbibits notse caused
e air compressed by tires, This technolegy is expected to reduce this type (rallic nole by about 3B (equivatent to halt of the noise).
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l Environmentally Fl‘iian_dly Paving Technology "

We have been developing various pavement techinologies to improve roadside environment. In order fo. achieve this, we
are applying Draitiage Pavermnent that enablos to reduce nokse taused by vr:ludes and Watar-reteritive Pavement to rritigate
road surface temperatures by holding waler in the pavement, We are also applying Permeable Pavement to infiltrate water
foar gmundwdtfir recharge,

Technology

axcamulc Orainage Pavement/\Water-retentive Pavomant/Permeabls Pavemeant
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Pavement Technology for Groundwater Recharge

Iz givs of permeable (porous) pavement utilized in sidewalks, walking frails, parking lots and parks |s to actlvely ifiltrate ealowister into the
ground, 1L has Uis effect due te s permeahls layer placed under permeable pavement material (surface course). The infiltration helps prevent
sewage of river inundatlon duriiyg heavy min that excesds designed allowances. It alin has such beneficial effects as improved plant life and
iinderaround ecosystems and groundwator recharnge.
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Paving Technology for Reducing Surface Temperature (Water-retentive Pavement)

Wiiler retenfinn material absorbs and retains water in the pares of the asphalt midure in the pavement, It has the effect of remaving heat
and restraining a temperatoes rise by using the principle of heat of evaporation when rainwater and othes water rantent absorbed 0 the
wa‘ter retentlon resterla] evaporabes.
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ETC (Electronic Toll Collection System)

ETC Is a syskem by which tolls are coliocted without vehickes having to stop, Data from an F I cand insesbed invan on-boand device on the venicle
iz transmitted to a roadside antenna by wirgless cormunkcation. This enables smnalh passhg through toll gates, which contribites to ser
ronuenience, kess rangestinn 2nd alleviating environmental burden,

Japsan b adopled world stiendsandized inleractive communicston system (active type), DSRE (Dedicated Shaet Hunge Campidnication], that
Is avallabde for 58 Ghie. The DSRC enables readside unlts and on-board units to interactively communicate with cach other, 3 large amount of
datz to be communicated with high refiability, various and Hexible tll pricing senvices to be provided, and the system to be used for various
purpnees ather than tll payment, Companing toather systems, the aotive syslom s avalfable in wider communication sreq for bigh spead
infumnation exchangs (lwice as high speed as others ). The new LTC system with DSRC i calted "Giokal FITCT Tor aclive applicalion In varlous
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[l 175 Technology to

IT5 Is 4 new ransport system which consists of advanced infarmation technalogy and telecommunication network for
users, roads and vehicles. ITS is. expected to reduce the number of raffic accidents and find pr-::rper solutions far mad I_rdth

prablems, Introduction of EIC and VICS for road traffic
and exhausl gasses.

Technology
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VICS (Vehicle Information and Communication System)

Installiveg i VIS function in 3 car navigation system makes 1L possible to recelve real-time Information oh congestion, regulations and other
traffic conditives, When wsing a car navigation system to-search for 3 route, it is possible to astomatically recalculate the estimated time of
armrival at the destination by facloring in congestinn, and to re-search for detaurs to avnid congestion,
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Technology for Upgrading Sewerage MERSL  TEAE

The approsimale el length of sewerage infrastructure in Japan is 400,000 [ Hir¥ L T ey

km, Aot 6000 kol this plping hos excesded the ssrvice life of 50 years, 2nd ﬁiuhw. SET Tty vy S ol mpud ]
this niumber is increasing yearby-year, This advarceed sewer pipe rebabilitatin ' ﬁ?;ﬁ’i__I_'.‘E__.
method addresses the probiem ot aging safely and efficlently under severe o - P Tkl et
restilclions and can renew sewsrs sequiining maintenance and repair, [ mETH ] - [ 5T —j 1_ T J
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Compact Shield Method

This new shield technolngy comtributes to enhanced utilzation of underground
sparas, It 3 an advance o conenbional shisld methods that achieves further
cosl reductions and sharter constrection poriods, reduces the envimnmental
impact af work, and hetter responds to opsration and mminlenance nearfs
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( " Upgrading Sewerage to Improve Water Quallty

To imprave water quality in the public water bodies, we are emphatically pmmunng upq[aqu of sewerage in densely
populated areas and arcas whore water quality preservation is a priority. We are also promoting applications of advanced
treatment technology such as Membrane Bioreaclor in a planned and phased approach Lo upgrading of sewerage in order
toimproye water quality in closed waler bodies,

Technology Advannad_Technolugy for Sewer Pipes Using Non-open Cut Methods
example {Rehabilitation Method and Shield Method); Advanced Wastewater
Treatment by Membrana GBioraactor

BB EESEE
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Membrane Bioreactor{MBR)

MBR enshles sasy maintenance, space saving and ligh gualily wastewalor Iréalinent.
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Promoting Effective Use of Sewerage Resources

Japan's excellent techinologies [or energy saving and the ulilization of tnused sources of energy contribute to the solution
of water and sanitation problems and global warming. Wastewater Lreatment plants usc a great deal of energy. To achieve
reductions, we are promoting energy-saving measures and bBuilding circulation syslerms inwhich treated sludge can be used
and regenerated as resources and 4 lorm of cnoragy.

Technolngy
) Utlllization of Sewage Sludge, Electricity Generation from Sewage Sludge

gxamplie
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Vegetation for Water Purification

By passing river water throngh a purification facility with vegelation, poliugants in the influsnt are removed by contact settling, abserptlon in
the bulicen sledye, aid shsorption in the vegelatlon In the purification faeiling. 1his is expected Lo remove BOD, nitrogen, phosphaorus and
e nutilent salts. This purification method provides habitation of argarizimes and contrlbutes 1o environmental education and iradiatinn.
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Image of peification by suface flow
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Nature-oriented River Work
Uslng the properties and mechanksms of rivers, we will preserve and create dvers for habitation and a rich environmenl for organlams, and
river landscapes, We eXpect to recover erosystems starting from plants.
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~ Environment-Improvement Technology for River & Lakes

Pursuing sound river warter criviranment, we are promating water purification by vegelation, management of water
environmenlwith clear waler transmission, and waterfront improverment by Nature-orjented River Waork.

Technnlogy Water Purification by Vegatation, N
gxample Clear Water Bypass, cto.
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Vhis i & warersay used to pass the river water taken upstream of a dam and pass it 1o the outlels of the dam withoul getting Inta the

i o devive Lo pass clean water downstream quickly atter heavy rain.
Daim, It |5 possible to reducs the days of turbidity more than 10y one
dam,
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In protect downstream areas from wirbid water aocumulated in the

reservoir after a ood, waler upslream of & dam i passed downstream
throvgh th Lo stieam Iyipass, and dlean water is supplied downstream,
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Metropolitan Area Outer Underground Discharge Channel.

This channel is an underground channel of the depth of about S0on and a kangt b of 63k,
I8 By i ewerwhielming total storage veluee of G70000m " and the oo discharge 4
of 200m feec When the levals of the connecied fiver rise, Beod comes into the tunnel IOz | |
thraugh the vertical shaft and pumped out to Edao River. bl at
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ﬂ Adaptation Measures for Climate Change

The effects of climate change brought about by global warming include such issues ol concemn as a rse in the sea level,
Increased frequency of torrentll rains and severe typhoons causing more frequent and more damaging flood disasters,
sediment disaslers and storm surge disasters, and more frequent and severer drought due to sharp fluctuations i rainfall.
We are promoting adaptation rmeasures combining structural and non structural based countenmeasures o address the

increasing disastor visk,

Tewzhnology Matropoiitan Area Outer Underground Discharge Channel, Flood Hazard Maps,
ExAMmnie and Provision of Real-tima River Information.
Aokt — Ry 70EE Development of Flood Hazard Maps.
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Provision of Real-time River Information.

iU 15 possible o receive real Ume dver information: round Lhe clock,
365 days 2 year, This includes Information on raintall, water levels at
workplaces, trip destinations and hames.
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Greening, Planting and Hillside Works. o :
We contribule to €Oy absarption through stabilizing slopes by g ?ﬂul::gmﬁ Eé.ﬂﬂi.rgﬂ

planting. Grown trees prevent sediment runoi and expansion of
roflanss,
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Steel Dam

CO; enbssions 2 educed by converlng Lo cquipment and By dovising materials and construction melhods with low O, emissions, In
contrast ko conventional dams, permeable steel sabo dams trap boudders and diift wiod Lol pass down water and fine grained sediment to
avoid heaping.
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l Sabo Technology for Natural Envirbh”ment

In saba work, we are promoting CO; fixation by hillside works, reducing €O, emission during construction work and small-
scale hydmelectric power generation using sabo facilities i order Lo help mitigale global warming.

Techhalogy Groening, Planting, Hillslde Works, Steel Sabo Dams, Sabo Soit Cement,
example Small-scale Hydroelactric Power Generation
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Sabo Soil Cement

Ihe =ediment generated at the sebio work sl |s not dispused of as
surplus soil bl agirated and mixed with cement or coment milk at
theslte o create materal for concrate foundations or strectures of
certain strength. This i Intended L reduce envicnnmental load and
constriction cost by work rationalization,

Auldithom ul Cernent and

e water
R BHEY I EAY FOESE &

Conceptual figure of sabo soll cement
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Effects of Sabo Soil Cement

Thie use of szbo soll cement 25 a miture of locally generated =nil
with cement instead of erdinary coneeete (1) redices construction
cost such Ay export and disposal of sediment and achicves
rasclackion of CO5 embssion o canylng out s0ils, and (2) zchleves
recyelivg,
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Small Size Hydraulic Water Power Generation

This cnables power generation by taking advantage of falling
water at the existing sabo dams. Supply of clean energy by
small-scale hydroslectrle power gensration utilizng the existing
facilities i an effeclbve way to move toward o low-carbon sodiety;
il alsor conteibotes to huilding such 2 soclety by peoviding local
praduction and kocal consumption of cnerngy,
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Construction Equipment with Less-harmful Exhaust Gas Properties

Miost of the ronstruction machings sold i Jagan meer the siriciesl exhaust gas standards in Lhe world. More stringent requlations have been
promised, and aggiessive development of technoloay far furlher improvement of exbiaust gas properties is under wey.
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Hybrid Systems

Surplus energy o cutring when the speed of vehicls turns is lowered or when driving wilh 2 light load Ts converied inls and stored a5 elecrical
snengy, which is then used as auxdiiany power whuen energy consemption incresses during engine aceeleration. Hybrid systems will enatile
malensive hmprovenents in fusl economm
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! Environment-Improvement Technology on Construction Work

Japan has implemented regulations based on the strictest exhaust gas standards in the world in order Lo Tmprove e
properties of gases emitted by construction machinery, and expanided tse of machinery meeting the standards is being
promoted, In respense to the upward trend of €0, emissions from industrial sootors in recent years, Japan is promoting
reduction of CO; omissions in constriction waork by encouraging Lhe distribution of conslruction mrachineny compatible with
technology Lhal lowers fuel consumption and ralses officicncy through (T applications.

Japan' s Construction Eguipment with Loss-harmful Exhaust Gas Properties,
Hybrld Systems, Fuel Consumption Messuring Methods Using Standard Worls
Simutation, and 1T Applications for Construction Work.

Technology
aexample
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Work Simulation Method used to Measure Fuel Consumption (JCMAS)

Fuel consumplion per unil of work volueme is mezsured by simulating assumed actual work conditions for excavation and running. The
flnistry of Land, Infrastructure, Transport and Toursm is-studying dissemination and promotion of fusl-efficient construction machines
that surpass fusl-economy standards based on fuel consumption dats for constructicn machinery e moasured By the fapan Constroction
Mechanizatinn Assaciation Standard [JCMAS), This messuring methe=d s now being proposed os ae lidenrational standarnd.
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ICT Applications for Construction Work

ICT iIntormation Communications Technnlogy) is usedd as a new syslem Tor constructian work to reslee higher productivity and guality. The
Ministry of 1 and, Infrastruciure, Transpoet and (s distibules machine control technolagy for constiuction machineny and the use of
F-dimension information o promole construction werk efficlency, This technolagy 5 expected fe be applicd to contral 00, emissians,
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GFAS (Global Flood Alert System)

This system provides information via a Web site ancd email on hosey
rain that coubd lead 1o Aoods: Dota iy received from the Tropical
Fainfall Measoring Misslon [TRMM} salellite jointly developed by
A0XA Uapan Asrospace Exploration Agency) and MNASA (MNatinnal
Aeronautics and Space Administration),
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IFAS (Integrated Flood Analysis System)

Using satellite cheervation and sainfall and global GI5 data, this
system enables a serics of actlons needed o predicr flaods by
rreating runull analysis models, implementing runoll armalysls
ard displaying the results even in aress wilh lmited hydological
Information.
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hwdrﬂluglﬁﬁl mfﬂmmhun ,and arranging geographic informati ﬂh‘k‘ﬁg}ﬂtﬂﬂmﬂ and land cover required to address climate
change.
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Global Map

This is & profect to develop a fundamental geegraphic infiemation datsbase required, for example, for analysis of glohal sovirenmental
prodems based on voluntary cocperation many nalnmul rrpp g deganizatives around Lhe world, Ministry of Lend, Infrastroectone, Trnspor
andd Tourlsn called for this project in 1992 and about 160 countrics and reglons particpate in the projoct. In 2008, the Global Mayp covering ull
lands fvcrsion 1) was completed. Anyone can download the data free of chare for non-prafit purposes, To address dimate change, it can (1}
Create various simulations (se kvl rise, I'lu-nd,. drought, eralngical change) i develop adapation mesmres; and (7) Calrlate emission and
sheneption of greenhouse gases; and (3} idenliy farest distritation and total forst s, and deforestation in comgsrison with timesetes data,

HEBRHIEI D 7 — 5 DR Characteristics of Global Map Data
HEHIEE, RO SRR —HET 1 {—d A5 2 &L The olobal map is digital geegrmphic informatian on all land areas
HEMELMERT. 8 D0EE (25, HHEE. +HHtam. l:nlijl'l consistent specificalions; il is composed ol eight layers:

B, SR R AR ATHERM) pomudd,  Covauon land covs fand use vegetatlon, Iansporiation networks,
i houndaries, dizinage systems and population concentration arsas.
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