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Abstract

We, humankind, maintained a rapid increasing population and economic growth under
mass consumption of fossil fuel. We are going to build the new society, so-called
sustainable society, recycling soclety or low carbon society, leave from the economic
society under mass consumption (by new conception). A Green technology was requested
in such a social conceptual change.

The Green technology is the key conceptual technology to realize the sustainable society.
So, I would like to provide a brief overview of the background and the concept of the
Green technology. It is important to develop the technology for keeping the circulative
system of limited resources of our planet, the earth, using by natural or biomass power
cultivated by solar energy. In this turning era, Professional Engineers bear the role of
managing and coordinating the technology in the different field.
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UPS N N+1 N+1 2N
IRERER IR N N N+1 2N
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(2) Bo#R Route LT Air Flow Route DFEIR
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2.3. Commissioning (YEREISET)
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Center DB T DRNCKREEL RITNIT RS0
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CIBSE Commissioning Management® %2 B&| T, Commissioning Z{T| VEBENELN
Building Z183 9 728DIC, &5 /XZ Consulting Engineer (DITiG-REID—FICDLNTER 2
IR

Z€ 2. Situation and role of consulting engineer {Proposal)

Activity Contractor Commissioning Consulting engineer
(general, sub) authority

Design, Liaise Advise Review

Specification Assist Coordinate Comment

Performance Carry out Direct, Witness Carry out check

Testing Monitor progress Record result Verify

Operation Monitor Diagnosis Consultation
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HLE BLC (HEIS)

Abstract
In this system, the hydrogen is produced from food waste by high-rate
hydrogen fermentation, and its drain wafer and residual food waste are
dehydraied and segregated into liquid and solid with 80% water content. The
liquid is converted to methane by high-rate methane fermentation with using
UASB method, and the solid is completely converted to gas by supercritical
water gasification.
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Abstract

In order for us to spend truly rich daily life, an ensuring safety of
daily necessaries used always conveniently ‘and the consumer's
appropriate use of them are important. "Consumer products safety law"
was enacted in 1973 and was revised in 2000, and it has been operated
up to the present time. This paper reports on the outline of "The
foundation of Japan Metal Household Inspection Center" of the
inspecting agency of SGmark system, that is related to "The foundation
of Consumer Product Safety Association" established based on
"Consumer products safety law", the SGmark system and PL Center.
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Abstract

Debris flow in Yamaguchi and Hofu downpour in July 2009 took much
human life and property. As a result of having analyzed it using FEM
about the origin of the mud f{lood, next became clear. The cause
understood that it was geological feature structure, the thinness of the
surface soil, vegetation. Also introduce about the debris flow traps by
irrigation ponds and argued about the appropriateness of the measures
method of construction.
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BAREOHERSHAHZ LT, ¥ EF VU —_Y 7T (capillary barrier) 28 %
AL, Ec1LBEBRAZEFEBPRBIEEHLTY 4EMAERIRAEALEZ &b
Zzbhd,

FLTREBBRXODLTWVWBEDE., ZRMWBE DT B~ (Japanese red pine)
BEEEERLEBE VY fern\PERLEI DD, KL TEIREEEMR
REEBARBAINMEIRNEI ST, REBBIPIRFZEET Lo &, K
YN LELEEMALDEXRERETCTERS THEI LRV ERTHD LHES
b,

4.i8i (lrrigation pond)IZFHEA LB EBHOHFEDR
41T BABIZCHRALELIRER
BE-TERTEE (Bolx ) B (AT RESMERM) . EREEH (B
ﬁmkmmm)aaﬁm(mnmtm%aa)rmrﬁmaﬁmbnia
HHRBHRIZHEALTWS, TAFERS ¢ -
HMIrEOBBRIBEEINN VY, EHX
IThbhbtrARmEEELEIETEBY., TH
OHBBELTREETIRERELR2-T
A
42BbOLARLE - FEHR
SBIOLAF T, B F A (dam) D
TERBGEDRBERIN TN DA,
ELLLETETRLELIIZ, Bt £
AMOBEBEEZEEL TS, I
HDOEMINWT N OREEENLRH '
BETHDHI LMD, WAKOERE FR-THRBAROHIRR




Q00 EHEFELZAVWTITo»TED, S LERHEBHEAKE»PSORBEDL
1.5m L ENHEEHRERTWE Y, ZOMRERFEIZIL A HIE TIE 70~80nm/hr
YT S, MATALEAERO Y — 2 (peak) EEBIX 200 mM /s BE, v — 7
(peak) MEDORGEIFRIZ 40~60 WBELHEEEIND Y, LEN-T, B
WHATAE—27 (peak) B+ FMEIL 10,000 M BETH Y, Bt eE &
SR BEHEAILETKERLLIOMOREHEM TH-oTH, BHE LK
BT TW3, BHERRIEZEE L 7 24 A (High earth dam) iZ#E LU T
HEXNATBY, EHAPEKMIZELTY 1.2 L0REEREMBRESH
TW3d, LoT, AR EAHLOBERARKZZOEETRICHKE IS
bOD, +tHEMEBEFARDOT #—F —27 v 33 v (water cushion) BRZhHE L &
MANICHEDIEZZEBNHBALE,

5., TEHHANKOMBEALEA - FEI %
S I KL IITARAEOMER
ER20FSACLOBREPFTOIR R ETERERZBELTWVS, WL
DPRTARKERMNEBRLBEEY T L. S EH0LTAHELELIWRER
RMERE OBEBIE, TFEREBELZGIZED 5B, 42 B2 KK
N, 11 ZEFEPEREIRAN L RoTWNBE, -, BREBEETOH 5 179 %
mMTLEtAMBREL AL, FREECTE TREBEEFE I LEBORE CE
HEREVWERTEIFREARELTWVWAERRNAO>N S, REAKEE
BMLLERMETCHLDITARMBIBALTIWVWRVWERLSSZ &, EREELTL
BEROBERBOENTWEZ I b, TAMRPBE L2 TEEHEZWE
THZEERELY ¢HOPFRERREIEAINL TR,
— 5T, L0 B0 ER21E7TA2IBEERMILUMKERNERFTEZTRES B
EED B, TWEHLBO FHBREEFRITZ L.0O~1.5m B HIEFF 434
A H 35 AT (81.8%) & 58, EHBEA X 25~30° 25 216 & AT (49.8%)
EEHTNBIY LanTWs,
FTHRE TR ETAFREE2LIR2HBE LELERECRKRE, 3 E TR LM
WRRZESWT, BREEEBED
HO2EMTOTARBEDHFE,
RbobbLbEALABHEEREBLEEGFHFOEN
FRETE, LTOXRRELDHL
nad,
DORAGEFOILHMIZIEE-SITFRT X
ShEBALBBOBEIERIN
HikfE, T hbbBELERELNHE
BloH#, HAELETF2RETSD
Do
@OFFEBRHOLIIZT, EE-9 TR
TEXOWRRBAEFBEOEHEIL R <., FEEBIEARRERROEVAE
g RAPEFT LTI EHE




S, EELREH BRF TH AL~
A I— X (smooth) ITEJEHE L TW5A
RETH D,

LoT, IEDOF—AKRA b (key
point) I FEWER LT L EFRMEE L W
ST B, ZTHIRESWTARE
EETERS, B —ANVAFVE—
F (Local standard)iZ &k » TE®KK
BE2RETZIERTRTHD B X
5,

EE-STRAHREEHROLGTVHEE
5.2 T & §F 4
52.1ERT

TABEREAELEERMICIIHEE
#, PUEREIRESI LTS, Z
hoik, SESR»ITREICE
SNWTERHEAR TS LD LM
hWadi, SEIORETERELEHD
KRBICE-TCEET R AHETE
EEOLEBIEZIETTHAZ L
Zz23¢, FTEOREKRTHD LI
BUOVE W,

OQEHH 2 TWIYBRENAERE
BE e 5% T ol
OQEMEREBEDR by 7 <wX Y ER-0BBIC LB LERMET

A v b (stock management)B) 72 (BFRFHAE)

7 k (software) T3
QI ALTAETHERBHOLS HEBESEEZHENLET. S CHRE

HXIETH 5,

5.2.2#&% 1T

3 ETRREZELTAROERZRFRAD — 2> THIBVWRLLEREEH OV
DOLIEBREANEL LTREERMAELEERE-1L KA T X572~y ME
A T (vegetation mat) RRE I N TWSE, ZOFETIE, ¥EmiiARkER
FOLOEELRZYD, WITNEBRETIHALDLERXESRRTNEESESE
BT INERERATONDZ SO RBEARALEENMKETFEES LI L
MR B R,

Lo T, FICHERERBAVICRAREERAMBICEL, B3
ERETCELIWMAEATH BT H <Y (Japanese red pine) RO EHK 2 T A ML E
BhHd, TOLDRE, BEAIEELTEE-12 WA TIEIER (pine
wood nematode resistance pine) DERBBMHATHAIDIXE S ETH 2,

#2



5.2.3@

METHZEOKRAKBPULETHY, FEMWMOBTHRHBICLRERICHSE
BAME TR, TRYPOERPBERELI-THEELABLTCE R, BHiX
2E 21 FEAP, KE 43,972 Epr, JK B 21,010 & T, &) 16, 304 & AT,
e 11,976 BAr., KR 11,230 AT L B AHIR A LAF 5 IRR TR ¥EH %
B3,

EXKENELSDEBEBRROVDLYW A ZEBEHF L (nultipurpose dam) D 1§
AT, EFEHMBAMLEZEREL., SHE» R4 ICHIBAKMALICET S &8
FMHOERICHEL TWS, S8 ARERBORBARMEETCLEIT S -
Cihd, TOFETEH, BE0REAKEPXEVHHICIIIAEND
B BRBZOT, BEAHOEZEZRA+TLDTHZDR VI ETH RV,

7o ¥ 38 &

R-S#AKHABREEZF T D HibBKEDKER

—F . BBETTITLEEEROEMIT. BEAARATEKRKERSZVERIIZE
ShhBAKEREL. EBOBARKRKEL., TEIEIMAER I LIER -
T3, THRBEAMEPLZZDELHBEERINLTVWRVREBTH Y,
BARNBICRIPNBEARATELHEEINLDTH A I,

BENMICEBRHAMCRE LI, AEFAHEERT R, WE» 5 DR
AKIZHAELLZFOETHRHEIRIET EZBLZIN LTS 20,
OFBERE/IA KEFEL 30 L TOBMCTCREFEDRICIVHERREY —

JEBBABRIVES/PNEL 23, QOBUERADEZESLH D)
@ H-FTTHAROL > icHAH%2 2BEEL L, 285 2HETS

RELTRAKBRERZHARAATERIEHE G T 5,

TOMERZ.BIEHREFTEOREVWVDLWBE 5 Y ZH O EM (guerrilla

type heavy rain) i IC R ETH D,

Wik, RO CHEAERICEBLAKERIREN EE XKoL HE
LTW3, FKBEMNTHEEDRAOMEDY KITIERETCANLRSL -
H, EXELELOV A7 (risIENELSKERREELTWS, &bz, Th
PRoBRBCEL-BHEYREBRLEZEREZHE - TWS, LEN->,T, T
KESHMRARICEADEBNBREO-R2EIBEY THL LWL B,

Bhiz, FOoFHOBILEH2zb -T2, KRFORILMBITAEARE
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HMIZEDOEL£ZBD, FIIBROBEAEROBHE Wb 2B 8 L
BEBOEELINIDP, RE*BTHELESERACWATWS, ZT0 L3
WIHEEDE T AIABVIEFMOEIRTERHEATHY, TOBEKTIHEST
EFRNEIRRBERALDEDLYARAVER L AMRE L OB LA L E MR
BeEL Rl RBZELEERLTWVWS, .
SHEOBIEBHTIX, ALY ELEZEARAVES TRV TCIZATRARRB
D7 U— b (concrete) DERZELIERE-11.12IZ 7T X5 RKkEHY
FRAIALERENEZTAE., LVRBECEEBELEFAOLABED L 12
WBaLEXD,

6.FL®

QO HEHEABMFECRAEALELAMBEEOASWVWRATH - =,

© TEMRIREPZLL . BLBEES L.OnBETHFHLAEBN RIS
L, 20° BEOHBTEALTWVWAN, FEMIFEFEHMABR TRALRE
PRSI ENTE =,

@ EHmizLtaHEHEL, THE~OHEEZ2RVIEDTWVWE, ZOHKED
mH, DLl ko TEDR2ZAMABALEBL - BARKiZSBDLERAFRE
WWESEEZ D,

& & Xk

1) 7AFARA(LPD -BHAF)20094 78 21 A8

2) Wwpop#ES HELUDRMBER, 1995

3) EHNERFIETN:2000F 7T ABFERE - FREBRCEBWTEA LELAH®
BRERRCETI2MAEFSRMEDKECET IRV Y AWIE, 2010.8

4) BEARF¥ETERERTY¥H : H#EHOFE. Ver. 1.3 ~

5) ﬁ?%ﬁéﬁﬂ%ﬁ‘mﬁ:%‘d\m&rﬂﬁm AN T BEBEORZE BEEE.
PpP. - 5 .

6) (WP R)TAHMKERFTERESREE.2010.1

7 FRK22IFE TR AFWILMAENRREEZRSREE.2000.12

8) BELAZS  THUBEXRFES IBHmEMREI (2006)
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BENEIEOHR & Rk

RHRXE - (FAELFEHEM)

Abstract

Temperature, humidity, wind velocity, dust, carbon monoxide (CO) and
the carbon dioxide (CO2) have been regulated as the indoor air quality.
The Sick House Syndrome patients who are poor physical health, skin
hazard and dysautonomia caused by the chemicals released from
plywood, glue, paint and carpet, and the MCS (Multiple Chemical
Sensitivity) patients have been increased.

A legal revisions have been made aimed to improve indoor air quality.
Building Standards Law was revised in 2002-2003, Maintenance of
Sanitation Law in Buildings (abbreviation) was also revised in 2004,
and a Volatile Organic Compound (VOC) was strictly regulated.

Was the effect to the health hazard as expected? , and what’' s the
future problem.

1 CO,MELLABOERS

KROBERITKEE, ZEF(N2)78% . BFE(02)21%, T+ F 2 (Ar)l%, —
AR F(CO2)0.03~0.04% DIEHM, KEBEZLHEDO~Y U A(He), X4V
(Ne)a P2 EHATWE, BBFE

(02) & —BRAL KR (CO) D A B) -1 guogUR (GRRARE S, B4
HREBEELOEBENG LR Wpra] =¥ | B%O) | SRLAECO)
% (%] | 79.1-80.0 | 14.5~18.5 3.5~5.0

ABORSOMBEER-1 T
Y. BERERAMOBESLCEAHFI R LIC LY CO:BEEFEET -~ TW
L, BRAINTWSENREBEEEAREZRYV AN THEIEZT I LI Ly B
E  —EOKELZLEET S,
1.154&5 CO, KEDE L
KEHF D CO: BEIIX An

Inconvenient Truth(AL 2 %

GORE) ® IPCC % 4 K ¥ il

figERECFTIhDd L %

BOHAMHK ERAEBE N

By HBRERLE OFE | e .
ili_ﬁ'ﬁ<j"§?ﬁéﬂ’b'(b\5oilz 1055 1060 1065 1670 1975 1980 1985 1990 1005 200 200G

N - H—1. K&Fo kBRI ME DRRFEFL
HREEEEXIR-1 @ L 5iC

380ppm # # % T 400ppm 2BV 22 H 5,

¢S



1.2 BIEHR A

AERNEERMOFTET A (gas) R PO B PEZRE L I-RENRELZF R
DEECGLTCOBEZAVIENRSZWVWE, ORELEEEOHE LR
-2 12(0.1vol%=1,000ppm), F/H2EEDO CO REEHEL R -3 IZRT,

Fo 2 TRAER(CO) DT ROBIEE L TONHRE
: EHERGEE 8
®
ozl | * % e Rl
FERBRLETHUE |[C. 20400 F6-11 TREEESO UL
0.07 DFFERMEE HEMETCIRE T
(Pettenkofer PBD | <, ZROWE o ox ¥ i o*
B SR s R, QAT b [f g;:)] TREER R OE
dap | EOBEORER B C0 DU s 1 T " ww
{Pettenkofer ¢5) Z,k{ﬁﬁ;’,‘tf;t gzg%g . %&Iﬁﬁﬁf&ﬂéxﬁ 1500
_ 50, Elho i | RESAN, RREHL5 | 1500
%ﬁ{ifﬁl:{ﬁlﬁéhé ﬁ&ALTU)ﬁ‘%’ jﬁﬁ'& et o e
(Rietschel ®3) WHO Indoor Air Quality 920
0.2~0.5| BT RLEBH NS ASHRAE 1000
0.5 [ dokirRgnons 5 it Syt ) 1000 | s s on
ERTEE AL T, WRORE CERTAT. | FBRENLE) Soop | LD
i~5 | EEEEIIART RILRR. O DRE MR, B E BRI | 5000
HRE L THENE %D : e
10 S RINEF1IY, SR DM RN - ATIALH -
g | HERE. O DRB AN, B2 S B
Feih
18 5L | B

AXERETHHAEH C 7T0ER) R, ¥ energy kO DIT CO FEME
2,500ppm ICEM LT . FIHEXEAEZHE O LEEDICY Yy Z EAVERER
SBS(sick building syndrome) P Z ¥ L7z, SBSREEZEFRMo DO R %
FADPERTHRAEIAETERZWE, HREEABLAHVOO)RLEEDE,
EBR, R{REFOBABEROBRLEZZIONAT VS, BATIIRERLYE
NREWHEED COFAE 1,000ppm Z2HF Lo TRKRELRBEE 2 L
BRipolkklnWbhTWaR, BBEE2ELEE (EEMEHE, ZHREL2L)
¢ ACGIH @ 5,000ppm R EHEEL LTRETE S,
FHEEMEERTHIUE 585 £k, “BILRFREN 1.5%%28 25
BRICEEBEUANABLEL LTRERYOEBLHLILIBAELT
W3,

1.3 EBRSBORNLER
ENRREE® T ERT
S5O MBELRERIER
—RIZKRTEHEL

el A
B

5" M E g A B M A M T ERILBY B RERER [m3/h]
£-4 LL, AR COz B Ci : BROBRKRE IR [m%/m?]
ELrLBEEHEOCBERFR Co : MANSNR OFEY B [m?/m?]
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HLEZOBRE-2THD, ZTORDHITRINTWELERBY, 5 COBE
300ppm TEARNFAFEE 1,000ppm, FEBREXBEEET, FHE L
31.5m3/h DA RELE LT3,

T4 i) T RL B9 (COL) MM LAt -
RN — L eay g | RO #
wo@ w|pegmy | CORERLR oo max i

RMR [m¥/ (b= A)) [m¥ (b A)) ;
0 - 9% B 0.0132 0.013

0~1 BEER | 0.0132—~0.0242 H.022 .

1~2 |8 4 % | 0.0242~0.0352 0.030

2~4 | PR | 0.0352~0.0572 0.046

47 s %) 0.0572~0.0002 0.074

WO
A= R

F ARABMOBRENREY 0.0122mYh- A, 6RO
FER WA 2 AL 02 20% HIL T B L, {FRMOR
HEHRE

0.0122(RMR + 1.2}
HORiHE 0.95 &5 E, N EREILG Uikt
0.011(RMR +1.2)

BREBETERTILNERREID

CEHEE [m3/ (b A)]

CO, Sk EMLED [X107°m/{h-A)]

—RRORHE T : N
V= ZQAf/N “““ (3-17) K—Ko
v ;A 7T~
At RS OB, < oxsl e _
BEORDHK-20x THHOBER ) ¥ g S
FREAFROLRMIERCR, BEO & omf O T
FRE% [m?] z 0.08f . °£§:%
N1AYY OBEHER [m?%/ A], N=10 ) 0.0230'15 (N YT a’oz% )
HHREWOBRTIE, KB18)IKBVT U e
Ar: REOKEH [m?] o) merERE 01%
N 1 A% oWAHR [m/A]l, N=3 HACO, mE - 0.03%
T ALF- LR 0.8
£ A0
THY. AT (RERM/N) ST ek 5 wscovmm ot
D, —A%ibh 20m¥h BTFOAGE U
LB, BRBERAEOEETIE-A (AR (00, 28D
Y7 ) RASNGEEZ —ROIC 30m3/h @ CorRER 002/ M)
ELTWHDT, BELERFTITM e
B, ® CRHESAE SL5m/(h-A)
-2 OFlTHR CO: BELZHERD H-2  Iwsmpu-mibiRColNgme L8

400ppm L+ % L BEER (XA % e

— (energy)X# £ 0.8) T 36.7m?3/h,

BEZE (R 1.5) THHMIh DAKERLERLR-,TL 5, HILRERDH
R[ETCRERNBEXNLRET B LIRS,

INHEBERATW (RHAREER) TOHETHLIHE, SHEOERIK
BEOREFIZBIERETAREEERTH?. RXAWHIIENREEEL ERK

«f



L. ADWRWER CARERCE
AANKEEZHRBRLTA energy %
MA2FREBERTILERD D,
BEHES>LEZLT CO: HMmR
E A 3,000ppm~ 3,500ppm & b
NTWANR, BEEDY energy 1k
EHLTHBRKEZHOLEY, &
BGIHFBRBEERKELTHZLERE
NBREZ2ELSERBETHLITS
NETRY,

2 BFE (0,)

O DBRE~DEEER?K-3IC
BT, BHTRZELXAPOBED
BEN I18S%EMORBEEENRX
TEWVWIH, TBBERZE] L5
BAEIE TMAXKKRES)OREN®
10ppm Z X 2B bEFEh
5, BEEBMN 16% 2 THEHB & @
BRZEOERIB G D,
10%RIE TRAZTEZRBHRRE
720, 8%ELTFICZ22 5 & A m R
Gz ?., AEYE T energy
BRRKES iR HEENE
My s, BEREOCRE %
18% RKMIZARDLRWVWIHIICHER
TAHALERDHD, ZOBWIITIEH
BMERZHAVWTRARZLARNVWI LT
S TW53, £7- 18%FKM DB~
DIMAZLEOHEBL LI2LERD
5 (5B mAeELRBITHE 585
%)

3 TOMOERNBHERE
BELEE BEWHLEEICHR

EEh3F0hoBEEHESLR-B

ZRd, 205 b—B{LRFE(CO)

04 21%
) 18%
,-15-: 16%
S 1n | % |ww
2 {,_’% g | MR T
205 | OB | mg 10%
5 R iy Wi
g 1B b A
. i [0S 283 ¢ & o
5] U T o e
i L5 ?55%%' 'g;,;rgi 'E‘gﬁ VI
] AR 8Al % 5
0 ™ Ulﬁ S Ly
M-3 B BE LT o0 B B 40
-5 mammss

MEEEIRITE 120 8D 20 63

REWI BT LHEMNREOERICHT L HERBITIN 24

BHREORK EEIM L 0B 0.5 mg BT
~RERBEOEHE | 10/1 000000 BUF
TEEREOEAE [ 1000/1 000000 LT
MITC L 28°C LT
B i DIRFIIBITLREEATORIE L
THECTAHA, FOETELLC
LirnwI & ’
AR 40% B 70% LAF
“n oW 0.5m/s AT
FAAT AP FOR| HE 1o 52X 0. 1mg LT

B 1 BRSMEEECRGREERT R OSKBARN
ek sR, REWRTSE TR aE RN
TEENREE L UBRRERICL SRS h S,

%) ERLBVTIHEHBENE ORI MEORE
MDA, W, HERRRE - RS EEEITE L

TRIESLTWE.
F—6  —FH{eREoRERED
BB [ppm] | 13 < R 5 % ,
5 20min | SCHER O EEEOEE
30 1h BLE T8 - iR iRk
200 2~4h BEAREHIR, ShEE oo BN
i | MLGEUS, B RS- 8D
800 1 b e pme
1000 2~3h RS S, HenA s> ah
2000 1~2h | BT

B O—-BEE BT A BRI, I CmEEN-
(FREE - SRLSRIE - MAOBHOESR LT, £hE
Bt as FEELvH, Ary—vrizihid, #
E{ppm] xBEMHh] <600 TH S L vbits.

ANV AT VT B F(Formaldehyde:FA-HCHO)IZ 2 W T H TW<L,

4 —B{E®ERFE (CO)

— B RE (CO) ITFRMLEDO~F 2 ¥ (Hemoglobin) A LEE X

¢z



5, CONDBE~DOEEELR-6IITT, HEHTLHAEETIBITAHT
EESHFET A (gas) EEFHIREH LR ®E O ACGIH THX 50ppm O K ¥
EEHEALTWAENR, ABREETIEEFSE~0ERiERE 8T, EXEE
10ppm Z5F2 L 2T 3,

5 HRILTFTILTEF (Formaldehyde:FA) |
2003 F 7T A1 BT ENEBEBEEBERETY v 7 T A (Sick
House: fn B HEBEBFEHMNT & LTERZEBAZILEH (VOO D R H 21T
bhife, ETOBEDOBENRNFRTH 5,
(1) #HAlx&R L2 2{EWE
7 uaA VR A(Chlorpyrifos) X BRFHENAL AT AT & F(Formaldehyde:FA)
(2) Z7wr ¥l iF A (Chlorpyrifos)® f# A £ Ik
BE*EH>BEHICZ eV &K A (Chlorpyrifos)Z HmM L ZEH @
EREIE,
(3) RESAETOHRE (A7 05t FFADER TR R)
BHERMIT FAORBEBIZLL-TE1HE (HRHEL), F28 (Fx
V). B3 (Fhdrd), HHIFRA (Fhsehr) TESEIND,
BRBRBICLI2HBRAEEAS 0.5 B/ LLLE 0.7 ®/h RkTG) & 10.7H
ML ODFLLIEFELETEINCI - THEBTES IFARBBEEM
Bl OERILDERATEIBMAEERE DD - TL 3,

(F—7) REGEIFIZERATATRILATILTEREZRETIEHMOHIE

' RILLTILTER | JIS, JASHE | RESE LT
REHRORS FA OB | oRFES | OHE
REEAEED e IR LIS
%R A TEY FRededon | ez z
— U
R : 24FFRR SR
%:)E%é;’é;g;tl‘ (0.02-0.005mg/m*n)| F3r 3% 3% wiﬁ%@ﬁ
2FERIL LT IILFER ) 2 A
(FA sergmsssiy | (O127002me/m'n) | Yo% BEh 3
E1BARILLTILTER 2 IBE2, FC2
FA smsshy | SUOZm D) g pgenm | BRRLE
() AR R LA SR EROEYT, ThISE, FAILLTIS, JASX
FELEBAERFICL SR T BETHE.
AREH (&R, ARZO—U2 T R—F o0 LE—F ., MDF/ZE) | Bt ARV LT AT ERFEST IR
#.ERE EH. E RS ‘ ‘

(4) RHAEZDHIR
THEZSE, THHZERALLATATFE FFADOEBRO S R VWEM LT
D, BRBEISEMB CRAES L HRETCEIHEL TS,
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(6) MMRARBORBE S

FNVALTAT e FFAZ R B TI2BMEZ2HERALR2ZVWEASTH, FAM,

LDORERLITEHDRANELTELETOEEYICEBRBITREBD

PEREREOTS, (24KHBRR)

KERQ*J&J-\?JLT’C}-UJQ
RPN, ik,
e BB heT, -

ERWBR0EB, hEir. 1
e T Iy T
HFARBHBLLEE T,

H—4 FAVATATE FifE

5.1 EaEMAEMILEY Volatile Organic Compounds (VOC)

TAVLAT AT E F(FA), b= (toluene : C6H5CH3), & L v

(C6H4(CH3)2)72 ¥ ok & %
[ by A AN ‘j A (SiCk house Fx—8 TVOC iz
syndrome) D R H#HE & L TVOC #1 [me /o) K 12 < A
TEEEALTWVWB, ZRLOD <0.20 e HeRRm

3 ko 0.20~3.0 FIB/THEEA D Y 5 5 | $EERI{EEE
ENRESESEX T ARIE 3.0~25.0 | MB/FHRE AR
PR LT, EREHE EWADHY S 5
VOC o & & L T o >23.0 FARICINA TR | SRR

TVOC(Total VOC)D AR IZ
T OEBER-8ILTT,

(ﬁa&m) 93#&13!;

=ru
X

5.2 FRILFILTEF(FA)HRH®R

EEIZBITLD FAEREHORBICLIVESEERLLOBEEOE W
BETO VOCHEOREATE P N2 ol

2006 FIC FAR A TOIREBOCHBREREMAESITTLLEABR . BKES
MBEEEN FARRELLZDEOESELOE 2BILER I RS &
HERAMLL ok, RESANLIIFAICHTIRBEORE - B/
ZEHE* 30 HRME TR P BHELREEZ~BHAITRLEL R,
2009 FE S ALV ERENTEFAOEHEE X O.Ippm TH Y EEIZ

Y



—E., FEREAETICL S
RERXJBEMT O,
FAZZHOBRNEXRBICD
Wk, BPAXRME., BArE
SEE XIE push-pull BB K
EBERBTIZERERD
DHRBREHDED bivic,
FBA#ER TRE®RIRITEW
FRicRiARN ERITHE, FA R
ZRELVIRPREELVWEDICE
FH IV BT FHFXITAEF RS HE
SBEFEHTHLIZLEREERE
FEHELLTHiITEN B,
5.3 HAHEtoER
FALAT AT E F(FAD
W KEBERERITF V= ) v
(Formalin) & Wb i, K% -
FRECHESN. ERE. &
AERETLES<AvwRLTW
AN, BRBEBMCREHAERE
HEEL2L T ERTETFH
BEL2HEEER 2D, &
REBORENAE TH S
B, ZEHOMBEZHES DT
HEBIRRALLETH S,
tOoOEESTHICBWTHLT
5 A F » 7 (Plastics) K ¥ B -
B5RER - BB LA - BEEE
Fl - EERRETCEHRCED
nNTHEL, FskoRIEREHE
ORELAPELATWVWS,

i1

6 HHYIC

FETIX. P F(mold),

*E_g %1 VOC sl o B4 2 it 2 220
B B AR .
MBI AD S ERy bd i e gl
B AT RTFEF | MEARBIZESTS 100u/m®
FA (HCHO) SARBUAI A~ OUE | 0.08pp)
Moz EFRABRRIB T 260 u/m?
AEERATE MR U7 €0.07 ppny)
toluene R~ DY
¥y WS MR AR | 870 ug/mt
i35 84 RO | (0,20 ppm)
CeHa(CHa)z SIS
Ve = RO RE | 240 ug/m?
+ U A B R G| (0.04ppm}
P-dichlorobenzene REFE~OER
PRy T ARYS w L3800 pp/md
ABBII B L] (6.88ppm)
Ethylbenzene T ORI~ B35 ‘
AF L S MR AR ICEIT | 220 pu/m3
Styrene Lm0k | (0.05ppm}
UMY HRA B9y FROIBEL ] Lug/m?
B AHEBOBE| (0.07ppb)
. BiE~OQERBLUTHE| L2 LABoE
Chlorp ?“f"s ERB~OREEHN | A, 0.0 ug/md
W (0.007 pph)
7 E MR -7 [ FET v MEDEERIC | 220 ag/m®
5 BUAHEBOEH] (0.02ppm)
Phthalicacid | oo BBEEAO
R
FrFRY CrCuiREH O v [ 330ue/m?
tetradecane PEOEFI-BITS | 0.04ppm)
M~
7EABY2- Ty FETRHEICE 120 pg/md
FlenF YN WA~ ORER | (7.6 ppb)
Phthalic acid b riesio e
T ¥ALTY I F PEARBIT IS 0.2 pp/md
Diazi VWS I CR AR i Bk | (0.02 pph)
14Z110n :Jf}:’-f-?\‘.?-'?‘—"t'
EE~O
TVOC BN VOO 388 | 15z HEU
HAORE S SR 400 pg/m?

IR T iELRY
v SER TE

H = (tick), {(tZBWERETT LV F—

(allergy)Z B8l & BT LORH S, VOC, FAaF, THBARZLILI-T
btEHEBRBBEIPEELV T L, EREIAAI >SS TWRWVWE,
7 ¥ — % (atopic) X E K (dermatitis) ERWEX TV I H BERMHIC
HIETEDLZLORESHBLBEEMICHIEL TWE W,
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— W E mE—
Light and shadow of the technology
— Engineering Ethics—

XKEW— (ETFKE)
HIKAMI, Katsuichi(Water Supply & Sewerage)

Abstract

Since the Industrial Revolution, the technology made a remarkable
progress. But on the other hand, the technology drew various
environmental troubles. Today, I will discuss about "Light and shadow
of the technology" mainly "water".

Industry uses a large quantity of water. And used water will be
discharged to a river or an ocean. The wastewater must be purified
before discharge. It 1s an important thing to manage the wastewater
from industrial processes an well as to manage the productivity of
products.

The one of engineer's duties is a management for the environment with
the global norms.

1#E

—RIZ, E<OEE TR & THEMN) & TRZEEMN 20 TAL
5D, HIMEWISHBRDEDE ThHhE] EnSBHREVARN, Lk
L. THZ2HEMN 2T THAWEERIERS &) Tl Mot
Wl ODESRIPABEERRDOTSNAZDOT, TH%E) & THIKF 2ido &
DERMTHZENELWLWDOIZRD, TBZ) BAXHEE, 2f%. 8
RRAFORKTH o724, I9UERLLUBEIBERABZZE®RT S &L
<ok, IBEEWN] 2MEFMR TSI < &,” scientific technique” ®
“technology” & HTK %, FITAHABTIE TBEEM 1T THil &F
CZEELTHRUEBIERTT S,

EEEGLURX, BEZEENOELSBIEREELWVWHDOTHo . TEHERD
BEOLDIEOEENBL., BAKRHESEINTDODNAE., BUDRERARKICE
STHEHKZTH>TWEN, KERAELTEELEDTAREZEEDS XDITR
o, FERZ LT DICHBRERELEESRN LN o 20, WA
U ENTHEENCRD, ZERRAERICEXDEN., KILBERDBHLL A
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TR KE. BB LPLULLORKANVETL, ok, KKHBH]
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BEFTTHEWVWIRRICA» . TIREZEERNDELSLEREEER
5, ZOXE3, EFONFEEHOZDHDICHBOREBENECSZ LT
LT, Y¥KoOBRZEEMEFREDIBATWEDOES I, SEIIZ. FEREK
DHEEE (K] ZHRHLICERLS.,

2 KHEBEOXELE

2.1 AB&EXkDFEDLY
AMAREERBEOCARBILEZYWENEERIGEZBOERL THBEME
o EEZEIENTWVS, BORLULIEZEREZITOBICAEM»SO®E A
BREABREHKITCKABAEGE L. ELEFRBBIKIACHEEORBBEE O R T
bhd, EMECELFBYOLERBIIEBKOFTITObNAEEIZFZI LN
o EMANCEEDOAKRBEENTVNDI LD, ANEKITEZTN D LHEIE
HRRBRKOZNEHMTWEINETHD., AMEIEBKEMENELEEDIR
LERRDOENTH 5. :
AEORADHEIT 60BN KTHSD., £, AF1HIZK - NEREEM
LOEFE, BMRRBET 2.5liter DKRZHEANITHEBELTWS, FOHDKE
BERICHGTA2LEND S, ANOKDPAETHLEANOEREFEEN
ERVTETCHRNOAEAZRENEFIZTbNARL< K3, ZTNHNBEAKEIR
THD.cholera DEISRFREBERN I TTHINBGS EEKADOKLENEAE
AEARAITTHTHRIZILIBEATVS TOWREATLES, Z0 &S REHKIE
KIZ o725 sports drink D LS LBBMRE 2D KE2HKETTHEAICTE
KozEz@mmliadhidhkzseshnw, EmETHHD ABEKRARLTEREESN
BWw, NBREMSABIIARZEZRITEBLTERL, BEBECR- T
WNHHIE THNP D TRIINPENALZNEFB L TWEEZAND D,
KBEHBENEEWRL, EPOodOE Lo TVWEZENSE, KIXEWD O
EFLTEMOBBEELTE XS ek, WRAOSIETELRMBETHD
NTWEERIZRARFELN TS, JIKASTHKIBLTHEZED 2D 3k
HEHFOZO, MIZHENTHEHE—2K22&bH 5,
FOMBMBEFECHOERIIOEDLDN., KEKADATOAEHOOERE ER
LZEDTERNVWHDOTHASA, EEMNz2HEODERLTRERETRED
KEFWHRLIEILIEH 2., FEAHFLAEOKEATHORHRELTHENSREZ L
TR ENHD. BRILEEOLIITAKAERENEVWTWAHEBTEED
T] BE Mk A T WY,

2.2 BERDOREBEKRE
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AT 2KEIEBRKEZEAWSIE
AENEN, TTTEHEAKDME
BRBIZDWTEIF#HLELBZ &
29 5,
EXOHFTKEZIMFEDE
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oMM T RESEED I HEHE
T, AKZLHFEHIEREND
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O TI%ZE2HDTNWD, &
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BEETOIEINILETHLGWETII SO~ TILERAKEINRED EHE
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AAK, BEK. BEBRAK, KEEFRAK, BKFIZEDRN S,

FERAK (BRE, FME, R, toilet, BE%)
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‘_%Kﬁiﬁm‘l:

MMIEEREA (B2rAk, DEmk, BXEAS)
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TE¥MK (boiler A&, EHAK, BMRABAK, $HRERKS)

K2 XKEAFBRBORKS(TBHFEOoXAEER) 85)
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ERENE. ZORBFRENL Lo TEEREHIIRELEN, —FTHEHRA
HHAKBEOKBEFENVIZEIZEALL., K{EH (Minamata Disease : Caused
by Mercury Poisoning) ® Itai-itai % (Itai-itai Disease: Caused by
Cadmium)DHEENBELLEZDODSB D IANE ThHholk. BKZRTH
bBRBEOKZESHAILERDREKRKIIHAT 2B BRI LA E AL, E
EPBALACRIVESGBENBEDEALAEALBPDEINELS BN, £
CRBEATZEELRDBF o TWE, TEMSRBRBEREINZAKANIZEN,
TOKRKERAUFEABZKEICBO—EELDI LIRS, EXOREND L
SELEKREOREETH S,

2.3 EDKLEETD XK
HAETERHEI S NNIOAKB=ZRERNEENVWIZARSD.] EEHDNTXK
Zo TNWRNARFENZKRKZENNVRAKIRED ETHIEHFMERDIET,
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RIS EADH S,
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MEW, FESKOKERZIENTNRHRERDSZ., RPDBRAKEARBOZVWEE
HAKBAPICEENIHER, EHICROVAENZ 2D+ 0B %KT 5 HE
NH>D, ERHEAZIEWIBEHAKKEREN 1970 FEITEREREINE,
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TUBET B EETERY, Lo THBEH AL L HEKZKEIZKE
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DEAETDHHOMNHV KD balance ZWMB T LT #EH L W,

KFHZBERK, EERK. TERKERBLER, TRENMED
HAKDEDTHRZEHRT D EMIDELIITR S,
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%
TiREE HuK U - LRE (R 1B
A1k - R K
3
HWK\ i / BUk &
FKEME:| | FoKEMER T¥RKEER

R TERK
7KE K 1

/F KB B

y

- TiE |e——> S
BE/K IR

B3 MAAKEEAKOHFRIER : XL)

BETHERAINEEECBERIBIREBEINBTARKICAZD, 20
FFEARICHHEENS, FITHBINDIHOPCHMEINTTVWTERET S
LbONHZ. BHMNSEHBLUTEFTAAPTERAKRKOKEBEICADTZAED
BEEAERARPLPTEAAKERRTAUEZINS., FEZEHELTHEOX
WBESCHEEZLEERODOEE > TELRMETOEREALZOONEER
KRTERAKOKBIZAVDZENENEDIMICABLAZTNRERERANWI &
ok, BRIZBUILZ2AFMBAONERTHS. BERILERERSCER
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RAT,. BERERBLTEYROEBCEEEZRAVWHIARBENB A TW
5,
EFEHKELTHESEAS, KEOKERN BB TINREEEYE 2R K
< AWMTITHREEOCLETRWVWR, KEFEOHEENVLEWEIEI T AME
frolsnwEkEARELULTHEBETEIRBIZASR N,

—H. EETCHE KT TAEHEINTAKABEEDLHLLETUEEN
TRAFHKRITHEEEIN S,
LTHETHELODNIEER KL, TEAKECEBEMTAEZ ALTTHEH
TEEANDANERDURBEZEZ LD ISICAKLEZT> TEERAK
WLULTHES, FREEEKTIBETESIS KB INULENWVWIZARGERZWVWEND
<HEWVWORBMAKEZFERAT S, AR IHTHDHEATAKICHLTHFERED
LAAFTEYENEHITIBALRZWESITEEZL > TW S,
THETESAARKEBHEARELTITEOAANPBERZNS A, F OHIITHHE
DRFERAKBORECIR SIS VDEND D, RICAKEBEZLODWTEHHLOREH#
EOEDRHEEEZLOILEND S, 1960 FERLE T0FRITHTTOD
REOEEREREMICBEECH EC costHIBIKKZRMS N, HEKIZTD
WTEBEZINAN>ZHE, Ital-itai FRKERORERILZEL KEA
HEMBEERoE, REKEBETAEREBENMDNDENWDS I ETERBBIZ
Mo LEEEFTDlahol, ULALIEHEKICLA2HESHEDHEEHEIX
BERLULLELEALERE LSOOG FVBALLUEKALABIIGL TEEDROME
F22BRHVRAICATERL, THD 1970 FEROE 4 BHERESR (A
EFEE) T I8EBFREEORAETHRO—HK{LzREZRE] WS ER
EZUTIMETARBETNRYNEIN -, REHRHUTIHEEEFIZAA
RHEHERARZICH, DA KBEORMOEENBHFEINDIRESCEEZRD
EB<EBEAKROIIBRIENSDHEAZENRT I EBFTENALS Ao
TEh, EBALBEALBZL TAEXAKBCHEIAWEITHEOREEIL
REDODELWESR -SI9W8F2X500kof. TORONEFREBZEND
MBEMBERBET DA LEETERWRRBICIRDTERE., XD RETEITH
KEMBLUTEREBCG - KEBE2TAETTREBESBEALBIZXZH5MY
DOEN S energy I -AHFHICHZMIT S5 X D2ITR>TERL.FTDOHER,
THTHERHTA2HRAKEHEORIINEKIZ 78.7T%ITHRoTWWE, FTHEHHA
A EREDFVWEANKRTH 3,

3 HEERFEHEORH

BESCHICESTHOEZE TWERRBNEL T, BRI E2EN
WEESL, BEEABEHZE-S>TWVWS, Kz, kBT oHERZBWTHD %
S<ENMNTEDHEOBROEERPEACRBCE<AWENDS, REEN
DI WERICEAEHLEAZZOFENOHCBIZIHE L THHURE O
DHBERATHIREAEEZ2RET IR P, ZEBEEEEZT
BEO5CRDBEEHFAOFENZKETIAIRE~ZTEZRITT,
KEEIZHANLZBETH»H S, 19K OBEBELI, BER O E2 I
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LEATEL., TORDPEOAEAMEOERbETN, BRCBEND B O
bR EATEL. 20 AR AALRE. ATHEEZHMALTHAO S
FEREELRELTERTOAPBLIN R TSR, HIREKhZE2D &<
CHIRZEATHENEREETEL, THDSORERFEL. 25T
DESREEORBEBTHNEEZHUB THI &R, HREVWIBED —fEA
EWSBEAPOREEHERBESE, ABORREHL VLT 5 4%
Npsd, WRBELMETEREYE gas(GHOD VD EDTH 5 COz 2 &R
EOHB T2 THALTVS., FEHEILTLOAUAMERNL THERL
TVHERBEARTN., WECTHAORLHHENRL ABMNZ O Wk E
TREICBCTEBGERTHEEL B,
RAREENENKERORSBCBELRTNERS R WEE 2515
T5&E, LTFOoXS22 %,
OkZFATBHIC, MIOEEKBOBRBELH FAOBEES - F I
BB TFARI SRWIET B,
@KkDERHAERHETS., FROBEMNAERFT 5. -
OITEHIS DAL, LENROMELWHIR NEROERELT, B
K S OO E T EEEITET S .
@IBTHEECES AE2QBET i, RROEAEEAET, M
THEBARTESETHRBMKOLOEHEAT 5.
O@BCEKLEEFOMEEZRIY, AIBREREIED S,
@R OAME I EEHIZHED 5.
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HEAOHENELHRATHAITIEMELAZIRVDDOHS. HFARED
BEARABEICRD, BAOF > TWLIREHWTORNEMETRETSLS
WiasdE, WRATERTA HEGARDEND, 0, KBEZ2IO LT T
bhbnBHIELARTnERchh0wHE, FRabbEFEMBEIZDONVWTSE
ATER, EMEHFE, DT NERNBEHFTHOEHEEZD, HHOE
Bliz, DOI2VWRFAZANBIRRETHLEERLNETH D,

LML, HERRESENINDODRFZTBHIADVNDE, FCTHEIITIRHOMN
HEHMEOMETHS., MBIZODVWTVDEDTEIATWS MBI > TL
ETDOT,. P BDTEIZ brush-upWHRETHD. Wk, HETEAT S
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FCRL27DICD, EWNEWMBEZIELEMIHILERND D,
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Fit LIk 3 omnibus BEXOFE M EAREHBTOERE

B B (&)
H& &5h (B&)
IR R ()
Abstract

This paper reports on the results of omnibus style classes in ‘ethics
for engineers,” conducted by 5 professional engineers actively engaged
as technical personnel.

The effects of these classes were tested in a mock preliminary
engineer examination. The exam results indicate that students’
capacity to comprehend and analyze ethical issues for technicians had
improved relative to their level before attending the lectures.

1 F0®IC
.1 BEORHFERFTICET5BEHERBOME D (T
HAOEMEHRT T, 19994 11 HIcR I ESh-HAAEAENHEREHE
(LAF. JABEE &R X)) XD KFHF program ORENHE/LINE
ZEWRERTA2NAEBT, IEHMEFME) WEMEFHTFT program ITHED
R IR 1P o R AN T Aol
BAAIZ 200l I3 RETHF progranBNBEINZO 2T L ®D.2008
FEETOSEMIT. 158 HEHE D 409programs ' JABEE 8B & 2 % V)
TWwsd, VY
1.2 BEEMRERICE TSN ERMENET
HEEMEZER (BEXERLFE. BEFRIPE+RFEETMM 2 »F1T
M. LT, BEEIER, K-1Z2R) T, EXF (KREZEHRBEH 2 » &
WHE) TJABEER B EHNEMEBFLZZIERABHICROBATE 2,
AFBTE. UDEFEETEH>ABUTHESSFEMER (LT, LUEE
EMEER) ERBEIZRICBITS THEMLIZXKS omnibus B O WM # M
HEAFT] ORMOHEAFHIIOWTHRET 5.
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L EIURFEORFTEMERTE

MUSEERA (BHEK) TR, 2000 F LN EMEBL2BERBLL
TEAL, 2004 FIZ JABEEIZ X 28 F program OREZZ T/, BWH
OHENEMER., ENEMEOCPHBZMAL TWEI2EMEZIIEETHEM L
LTHELERBL TWS,

—h. AR LTABETLERTHE. s EFL£ 2N RICHNFREZFTZ2T-
TBOD., EERIZ consulting LETHEREL TWAEBEMN., omnibus T %
OB E2LE2TWS, UTFTHEH. 20 omnibus BEROHENNERELZT
EFDREBEERBIIOVWTHET S, ¥
3 omnibus ERICLAFEHERBORE
3.1 MEBEAHOBRE

TABETZERTIE, SEEEHE (FHihL) ZEBIT consulting ¥
BB IT L5 A0HENE (EWHEEN MEFATHEZEDZ AR L
STW2, REHSMELT, EFYHMMIT, ThEThoRRICEDHESE
ziTh, BEEREERESEeAZzHE - EELTWVWD,

MEIE, R-ICRENDSXDICEREM, L TAKEXEMOERESE -
BREBOEMEINAo2s, BEAMIEIEBREMN,. SBEMOoEHmLd SN
FEATWERN, TERMTANEDINDD.HEDORBRIELZE VW TNS,
3.2 RBAFE
(1) BBEEOEDH

HBEEABR s FEBYMO 1LEMNT, 2B (904) 25 IBEEHT 5.
EimEE AR L THAFMERDLBEELINSIERIIDNVWTESR,

% 2 B LARE X omnibus B @ ltheme BI#FE] & L. 1theme Z 2E D
BET. 641D theme 28, S5. ] ELTHE 14 HITHMEMEIZ
B2t E - RBBOREBEHABREZIToRE, EI5ETELEDETY.

x—) HREOBHEIZTNTNORBSE - #HZE thene

i M iR E & EiRE&EM "B HE - #E thene
I Consul- Sl e R - BEBERNEY BRF|CBEEICET2HA
" tant KAWAMURA Shiro (T HEUER) BEREICMEEBLCBEITSHA
- Consul~ & E T ETAE B8l | TRAUHEBERICHITIEHH
" tant YAMAMOTO Yoshike | BB (T KE)
BRoORAHWER | RitER z
w Consul- P %iﬁ%ﬁ gﬁf’i?} R ELEREETERICETSEH
" tant SADAMASU Takaaki ' )
concrete M)
ABEH - =E = EARKEBEBEHELINABTEOILBIZ
e i i
FEW | wRm | PUKUTOMI Hiroyuki | T A0 (KE) BT 5
gaeq | CORSUI Bl Y HB(REHLMARN (BB BHICBY B EH
" tant MEYAMA Naoki B. HE)
) BB Wy (EBBERT |
#R BlE % HARA Takashi concrete % i&) 8
w0 13 L H & & 5L war (HEERU @ i

TAMURA Takahiro concrete &)
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(2) theme Hli# 3z (omnibus BX) OHILT

theme I E T, FHE 408 M, &4 L 24
6 LZEE®D group(@D) T, )0 IXEE
DHHEDOE., group itEZ 1T 5. L HE AL E—
MERZNRTERZ2EBYa#zED S, 3% 4 S RS S

MERBSEOERZELELYD., B A report
(A4 T1K) 2 KT 5. EERETH @ Y D

BLAEKR2EDEED, BT LOREE 7 5 348
(PowerPoint T 3—51#) ZEKRT 5,

2 HHBENROHEEZEZEERNERL. 2EHE CEBMORE
class 2K THEZT 5. Z OB, #HMN Wi . R . &k i s
£ 4K D coordination Zfr5 & & DT, FHE _
X LBHT 5. -2 theme BI3# 3% ®#1L T

(3) theme HIMBOH : TRANBEHEBRBRICH TLH2FH

HYFHEAM : L (ETFKEHM - BAEWEHETM (FAKE))
MEOME - HBZOBHETHR. THWELE, MBI, TEWNEOLHE Z
WOWTHET S, TD%, theme LU FTAKUERBERICHKEDDIEA
DOWTHBHAL, LUTO3SDODDREREEZ S,

HE I WITERORE, BEEANOHE

ME L THREHFOHEST B KERE OB E

HE: PHAEOGE®BE L TORHARLE

ZERF, FHEMTIDODHUEOREZRRLT, EIBATHRZEEZMER
T3, 2 MEATHE, BEBRREZELISCENOEENMBEOEREE LD T
BEL., class ERTHET S, ETOREBERAALECAT (SEHOMAE
., AREX. EEBER, EEHRNREEZEZDLDIDDTHOZ. - - H
KIRERZ2DEO0TRERBHEOHIA2DBOITLE2HOT I E, BRIV &
RE,. BECOMEBEOERZMH L., theme ZEZIRDVDIE D,

3.3 FHMAE

omnibus WX TORBLEED DITH | OB A report @ Fffi 8 5
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AMEBEOEGHEEIEEROBRANDS .| 2) xErREAND S
FOXH5h#H—LEMERZ&ZT. 3) BEROEENTE S

HHEEAAEATEML 2. O &HOFEE A

BN ZEREFFMmIE. 6 EOMEA 1) group 2 X & D HWANH 3
report &, BMELULTOHM. LT, 2) Ba+2MWBICEATEEDTWVS
HRBEREERELTHEMT 5, 3) REWANDS B
4 BEREE 4) XEEREIND D
4.1 EDOEK
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BEREEOHETHD . E—RABRTHTEEE 15 ML (58 L)
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class O EHEREBETH oADK L., ZKMBE D examination Tl 87.5%
ERD, ZHBEIHSHMIEREIMLELEEWVWZ S,

2@@emmmhwk%ﬁbfﬁ%btW%QOMT\E%%@%m%
HBDHE, DREBEREREERCEITLSHE (NBER)T 28% 05 Vi_fé
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ok AR, WHMBIKHRLAEZEZOSHFFIESCHME jmsrLu:
LizRBEEE XD,

Fh . HZE2EDTET.ZED report ODRNBENKET D HEEBH O, B4
REEZRMEEN, MEZA2HERCTOIWFEEZHEABEREZEOK
REZBZTNSD,

4.2 ZREDOEZEFM

FHEICIITEFTMOMBR (BRFH4R) TIE, syllabussBO OFENTH
MTNBZEGIHT, REOEKB.0DE. ZHETH ELSFEMENTWVS
BN THREOHATEBELDLT V] OFMA2.80LPRENW, @FHE|EICH T
S5HMABIEMRZHE LS IETWEDHOEEDNS A, HEOMAITH#E
DITERNVPBEENTNRBELEZ B,

S HEME

HATE,. BEEQC 1I0FTHMNELHEOREBEL S JABEE NDO X i/ &I
W, SHFBEFHRACPRLVTHINEMEZEFTIEABHICIROAETND LS
Kok, TDORD., ZLOHEFHEN, EOXIRFETHMEME 2
Hgx®s3hfrLTE Xk,

ABD lomnibus BRI X2 HMERMBEEF] . 203t B0—
DTHO.,. TEEZRT, FEINEZELDDH D, FEL., EBOBHIZ.
HETEREINTVEIRWTTOFXDOHHE2RBELADEZD., BTBD
*-BEOHECXEBZHEIZRDIAIBA RN,

—H. B4 EBILEDDIHEMNLICEZ2EHEIT reality TEATRED ., #HE
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Abstract

A great deal of introduction of the electric car(EV) has a big impact upon the road
traffic and the electric power system. This paper describes the possibility of the
cooperation to the road traffic and the smart grid.

A CO2 emission is little and a fuel cost is low in the EV. In the road traffic field,
Innovating on the environment, the safety and the road structure is expected by the
non-contact electricity supply and the development of the automatic operation
technology. In the electric power system, it connects with the smart grid technology
and the utilization of the load leveling and the natural energy, the realization of the
system stabilization are expected.
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Abstract

In recent years, "Management and IT" have been rapidly changing
as the environments surrounding them have been becoming
complicated.

In this paper, I will consider "The Integration of Management and
IT" in terms of (1) the IT strategy, (2) the methodology which decides
on the IT strategy and (8) the IT human resources.
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The advantage of the Japanese industries impressed through business in China

WAESE ((LZFEFM)
Hidetoshi Nemoto (Chemistry)

Abstract

In recent years, Japan has been struggling with its economic depression. The rank of
Japan in the world economy is declining and many industries including the wire and
~ cable industry have not yet succeeded in breaking out of the stagnancy. On the contrary,
China, with its rapidly growing economy, is now becoming the central player of Asia
and has started to lead the whole world.

In 2009-10, the author of this paper had a chance to research and investigate raw
materials used for electric cables in China, and got some information on materials and
labor circumstances of Chinese wire and cable industries.

Surprisingly, the difference between the prices of chemical materials in China and
Japan were not as significant as we have expected, and Chinese companies are
experiencing some difficulties in maintaining a steady workforce. It can be seen from
these facts that the Japanese wire and cable industry can still have advantages over
those in China in the product categories that require high quality materials and a
skilled workforce. I believe that the path Japan has to follow to break through the
current difficult economic situation is concentrating on the products where we have
such competitive advantages over other countries by continually refining our
manufacturing technology.

1. Introduction

Japan’s economy has been staggering for almost 20 years. Struggles through the “lost
decade” in the 1990s, "collapse of the IT bubble" in 2001, and “Lehman shock” in 2008
prevented the chance of its recovery each time. However, Asian countries, especially
China, have continued strong economic growth, and quickly recovered from the
economic crisis due to the US real estate bubble collapse. Now China is leading the
world economy:. -

Before 2009, I was in charge .of the domestic compounding section in the cable
production department. At that time, I had very limited knowledge of the Chinese
business environment, because I had only taken two business trips to China and
viewed only the surface of Chinese business operations.

My basic impression of China at that time was “the world’s factory”, exporting large
quantities of low-cost products based upon utilizing its inexpensive labor force. Many
Japanese companies, including Hitachi Cable, started their cable manufacturing in
China to maintain cost competitiveness and catch up with the market price.

Being deeply involved in the business with China since July 2009, I have been given
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the opportunity to reconsider the best practice on current and future cable industry in

Japan and Chlna Gross domestic product
16000
2. Japan vs. growing China : 14000 ,),Av-o
Japan is still keeping the second place 12000
in world economy but its GDP is ., .
. . . =i China
staggering after recording its peak of ¢ o mmdaen
= nited States;—]
$5.3 trillion in 1995. On the other =
. 6000
hand, China shows more than 8% of
annual GDP growth in recent years 4000 Pl
and is forecasted to take the place of 2000
worlds’ second best in 2010 (see Fig.1). YT LI TI T IYIL
« . £3822883888§:882888¢82¢
Survey of the “Most desirable country @~~~ "~~~ ""~ SNESNSSNSNH
in the Asian region as a base for Fig.1 GDP of Three Economies
*2009,2010:IMF staff estimates Source; IMF
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also a R&D base or central [manfctringbase | 1% | ©53% | @115 | 1% 1%
headquarters for the Asian region in  |Répbase @15% | D2a% | 14% 1% 6%
which Japan used to be considered to | Back office 6% | Daz% | @rs5% | 8y 12%
have advantages [l (Tablel). Distribution bass 2% Das% 8% 4% Do
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Asia is shifting from Japan to China, [Seesbese B | @a2% | &8 | @x | o

*0ne country/region salecter for each category
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the auto show in Shanghai compared toward Direct Investment in Japan (METI: 2009)
to that in Tokyo.

Base polymers [\ Miing Compounds -

3. Business tasks in China (PE, PVC, Rubber) m {Plastics, Rubber)
From dJuly 2009 to June 2010, I | Flameretardants |

(Metal hydroxide, halide)

engaged in technical consulting at an

electric wire and cable factory based Antioxidants
{Organic compounds} J

in eastern China. My business tasks
involved investigating and testing of

. . (CV) Hitachi cable, Ltd
raw materials used for wires and Fig.2 Wire compounds

cables manufactured in China.
Conventional plastic insulated electric wires are coated with polymers such as PVC

(Polyvinyl chloride) and PE (Polyethylene), which contain various additives in order
to add function such as flame resistance and weather resistance (Fig.2).
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In recent years, with a growing requirement for environmentally friendly technology,
so called green-tech, to realize sustainable social growth, there is an ever-increasing
market demand for green-tech cables. We anticipated that green-tech cables could be
key products in order to be competitive in the wire and cable market in China.

The green-tech products such as RoHS compliant, halogen-free and heavy metal-free
cables require high quality, advanced function materials for both covering plastics and
additives.

I surveyed and gathered various materials for green-tech cables that were commonly
used among Chinese wire and cable industry and examined them by on-site pilot
manufacturing in one of Hitachi Cable’s affiliate companies in China.

4. Raw materials for electric wires and cables in China

4-1. Investigation of polymers

What surprised me through the investigation was that the prices of polymer materials,
such as PE and PVC in China were not so different compared to those imported from
Japan. (The import tax and other additional costs are not considered). There were no
significant market price differences of these materials between China and Japan.
China has become an oil importing country since 1993, and it is predicted to rely on
imported oil for 50% of its demand in 2010. When raw material costs are equivalent,
the total cost of petrochemical products such as polymers are highly dependent on the
scale of chemical plants.

Fig.3 shows the prices of EVA (Ethylene

Vinyl Acetate), PVC and CPE 140%
(Chlorinated Polyethylene) in China 120%

Prices of Chinese materials

compared to those in Japan. 100%
The prices of EVA and PVC in the 80%
Japanese market are lower than those in 60%

the Chinese market, due to the fact that 40%
the scale of chemical plants for EVA and 20%

PVC in Japan and China are almost 0% "
. ) ) EVA PVC  CPE
equal. (Note that this relation will be
different if you import Japanese material Fig.3 Prices of Chinese materials
to China ) . *Prices of Japanese materials = 100%

For CPE, the price in China is much lower than in Japan. China is the biggest market
for CPE, and because Chinese companies have scrambled to increase production
capacity, China now supplies over 60% of the world demand.

In China, however, CPE is mostly used as construction materials that do not require
electric properties. I could find only a few CPE grades that had the necessary
characteristics for electric wire and cable applications.

Also, due to the overwhelmingly huge market in China, the manufacturers seem so
focused on mass production of high-volume products that they do not always respond to
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the special requests from cable manufacturers in a timely manner.

But this situation may sometimes change because of the volatile Chinese market which
has many foreign companies emerging domestic businesses entering it every year, and
where many construction projects of large-scale plants are planned and new
technologies are continuously being developed.

4-2, Investigation of metal hydroxide _

Major products of Japanese cable and wire companies are green-tech cables such as
halogen-free and heavy metal-free cables.

Many of the conventional cables contain restricted substances in the RoHS directive
such as lead, chromium compounds and PBDE.

In the RoHS compliant lead-free <«Conventional cables® € Green-tech cables®

\RoHS compliant

electric wire, these hazardous cables

substances are expelled and
replaced with other substances.  CA-ZN compounas

oy Organic piaments PE. or other

In addition, the halogen From= Retardant PE Polymer o ciyolefin

substances that generate toxic and ' Flame ~ Metal .~ F
; y retardants hydroxide

harmful halide gas when burned

Ca-Zn ;nmpcundl
Organit pigments

are replaced with polyolefin and

metal hydroxide in halogen-free
cables (Fig.4). Fig.4 Green-tech cables

In order to maintain all performances of conventional wires and cables without using
heavy metals, halogens or other RoHS restricted substances, application of high
quality organic and/or inorganic (mineral) ingredients are indispensable.

China is a mineral rich country. In many cases, various kinds of Chinese origin mineral
materials used such as fillers and flame retardant additives for plastic compounds are
available at low prices. Some of them are being exported to Japan. However,
considering the application for heavy metal-free or halogen-free electric wires and
cables, it is difficult to find suitable materials with satisfying characteristics in all
aspects.

For example, surface treated metal hydroxide is the key material for halogen-free,
flame retardant electric wires and cables. The higher anti-flammable wires and cables
require the richer metal hydroxide containing polymers in order to achieve superior
flame retardant performance. Therefore, it is not too much to say that the property of
metal hydroxide has a decisive influence on the overall quality and performance of the
final products. [2

In 2009-10, I contacted 29 metal hydroxide suppliers in China to get samples, select
some of the best among these and apply to pilot-productions. The results were
unsatisfactory. Undesirable re-cohesion and uneven dispersion of metal oxide particles
in the compound occurred due to the immature particle surface treatment technique,
which resulted in the poor mechanical properties, especially low elongation rate. The
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impurities contained in metal oxide raw materials degraded the electrical abilities such
as insulation resistance.

Although China has rich mineral resources within its territory, its processing
technologies such as purification, pulverization and surface treatment are still under
development.

5. Labor force in China

Generally speaking, labor cost in China is low.
Monthly salary of an average worker in eastern
China is about 2,000RMB (USD300), almost
1/10 of a Japanese worker. It gives a big
advantage to labor-intensive industries.

For wire and cable production that requires

many manual procedures such as

connectorizing, termination and harness (FFC) Hitachi cable, Ltd
assembly, the lower labor cost in China is very Fig.5 Cable assemblies
attractive.

Hitachi Cable, as well as other wire and cable companies, owns several affiliate
companies in China for this purpose.

So far, this low cost work force has been supported by accepting large numbers of
migrant workers from the less-developed economic areas of inland China. But the
situation is changing.

China’s government is placing emphasis on various measures to narrow the economic
gap between inland China and coastal districts so that the wages are gradually
increasing and the worker shortage is becoming apparent.

In addition, China’s government is aggressively supporting infrastructure investments
and taking measures to boost domestic demands as a driving force of China's current
economic growth. (3]

Given this situation, wire and cable companies are forced to transform their factories in
China from labor-intensive facilities to the supply base of more advanced and
value-added products aiming at the expanding Chinese domestic market. But advanced
value-added products require skilled workers who can only be fostered through long
period of job experience. However, it will be a big challenge to wire and cable companies
in China to hold enough educated and skilled workers under current employment
circumstances where half of the employees would quit within six months.

6. Advantage of the Japanese industries and way to grow

As stated above, I found discrepancies with my previous image of China that, to
produce in China does not always have advantages over producing in Japan with
regard to material cost and quality. Also labor-intensive industries have some problems
such as the rise of labor cost and high mobility of workers.
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Environmental conservation and energy saving are the strategic technology areas for
the Japanese wire and cable industry. By concentrating on these areas, we can still
have competitive advantages in the world due to availability of high quality materials a
skilled work force.

Costs of raw materials and energy will continue to rise with the market growth of
developing countries. To keep providing more environmentally-friendly products by
applying lower energy consumption and environmentally harmless production methods
is the style of Japanese “Monozukuri”.
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Biochemical study of ATP synthase using fusion protein
technique

ZEBRE (EYIH)
Noriyo Mitome (Biotechnology)

Abstract

F.F1-ATP sythase is one of the most ubiquitous protein and key enzyme
for bioenergetic conversion. Interestingly, this enzyme is composed of
two motors: the ATP-driven F1 motor and the proton-driven F, motor. In
this article, I introduce my recent study of ATP synthase using
biochemical technique and genetic engineering. I also introduce a trend
of international meeting of bicenergetics.

1-1 F.F1-ATP synthase

ATP supports nearly all the cellular activities that require energy.
ATP synthesis is the most prevalent chemical reaction in the biological
world, and F.Fi:-ATP synthase (F.F1) is one of the most ubiquitous,
abundant proteins on Earth. This enzyme is located in plasma
membranes of bacteria, thylakoid membranes of chloroplast, and inner
membranes of mitochondria, and synthesizes ATP from ADP and
inorganic phosphate using ApH* across the membrane (Fig. 1). The
reverse reaction 1s also
catalyzed by F,F1 in which
protons (H*s) are pumped
by ATP hydrolysis. This
enzyme is an energy
converter between the two

forms of energies (ApH*

and AG of ATP/ADP). It is 1 ADP+Pi
* ATP hydrolysis ATP synthesis

important to analyze how
1t works and what the ATP synthase (FF,} ATP

molecular feature is. Fig.1. FoF1-ATP synthase(F.F1)

1-2 F, motor and F; motor

F.F1 is composed of two portions, a water-soluble F1, which has
catalytic sites for ATP synthesis/hydrolysis, and a
membrane-integrated F,, which mediates proton translocation. The

5@



bacterial enzyme has the simplest subunit composition, aspsyde for Fi
and abgcio-11 for Fo. F1 is reversibly detached from F, and is by itself a
rotary motor driven by ATP hydrolysis, in which a cetral stalk made of vy
and & subunits rotates relative to the surrounding azfs hexamer ring.
Remaining F, portion in the membrane acts as a proton channel that
mediates proton translocation across the membrane. F, is also a rotary
motor driven by H*-flow in which c¢-ring rotates relative to the abe
subunits during proton transport.

It was a breakthrough that J. Walker reported the crystal
gstructure of F; part of FoF1 in 1994 (Abrahams J.P. et al 1994 Science).
It was natural to imagine that conformational changes of the catalytic B
subunit in cooperation with the other two B subunits induce rotation of
the central shaft. Prof. Yoshida demonstrated the rotation of F1 motor
and J. Walker and P. Boyer (advocator of rotation mechanism of F.Fi)
were awarded the Nobel Prize in 1997. Then, the study on Fi-motor have
been well progressed.

2-1 How many c-subunits are in the ring?

On the other hand, the study of F,-motor is not so much
understood. I studied rotation mechanism of Fs-motor throughout the
doctoral degree work at Yoshida-laboratory in Chemical Resources
Laboratory. First, I focused my effort on determination of a copy number
of ¢-subunit in c-ring. A copy number of c-subunit in e¢-ring should be
equal to the number of transported protons per a single revolution of
the c-ring, which directly defines the H+*/ATP ratio. So far different
number of ¢-subunits in ¢-ring were reported for various FoF1; 10 copies
in an yeast mitochondrial F;-Foc complex (X-ray crystal structure, D.
Stock et.al 1999 Science), 11 in the purified c-oligomer of Ilyobacter
tartaricus (atomic force microscopy and transmission cryoelectron
microscopy, H. Stahlberg et.a/ 2001 EMBO Rep), and 14 in the purified
c-oligomer of chloroplast F,F1 (atomic force microscopy, H. Seelert et.a/
2000 Nature.). To obtain the definitive number of c-subunit in the
functional F.Fi1 from thermophilic Bacillus PS3, 1 generated various
F,F1 mutants with genetically fused 2-14-mer c-subunits. Then, I found
that FoF1 with ¢2, ¢s5, or ¢10 retained ATP synthesis and other activities
(Fig.2). Thus, I concluded that the copy number in functional Bacillus
PS3 F.Fi is a '
decamer.
This
achievement
settles the




controversy on the copy number of e-subunits in ¢-ring. This finding is
astonishing because Fi1 has 3-fold symmetry. This result indicates
noninteger 10:3 H*/ATP ratio and a new mechanism of permissive
elastic coupling (Mitome ez.a2/. PNAS 2004). I was selected as a speaker
to present this work in Gordon Research Conference in 2004.

2-2 Role of R169 residue of Foa subunit in the c-ring rotation

Next, I investigated a role of
R169 of Fo.a in the c-ring rotation
coupled with proton translocation
using the mutant (ci0-2)F.F1 in
which ten F.,c¢ and F.,az2 were all
genetically fused as a single
polypeptide (Fig.3). This (ci0-a) FoF1
had a native-like structure because
proton-coupled activities appeared

on cleavage of cio/a linkage. We
found that (cio-a) F.F1 did not
mediate passive proton flow but
(c10-2) FoF1 with aR169A mutation did. Thus, the large, positively
charged residue of the conserved Arg in Foa must ensure proton coupled
c-ring rotation by preventing wasteful proton short-circuit (Mitome etf.
al. Biochemical Journal 2010). Then I had opportunities to speak this
work in International Biophysics Congress (2005 Montpellier) and in
Gordon Research Conference (20086).

Fig.8 (c10-2) F.Fi1

3 Gordon Research Conference

Early summer time, at the age 27 years old, I attended and
presented my work in an international meeting. The meeting was
“Gordon Research Conference” and held in the east of America, New
Hampshire state. This conference is mostly held in dormitory of high
school and there is session in the morning and evening. We take
breakfast, Iunch and dinner with the participants and discuss our
research. At night, we drink and communicate with each other. This
conference is to present newest work which has not been reported. The
participants of this conference are J. Walker who is Nobel winner and
famous researchers of my field. First, I was attending the meeting by
poster presentation. In the poster session, J. walker came and ask me
“Did you do the c-ring work?” so I explained my work in front of my
poster. He said “Your work is very nice, it is almost perfect.” At that
night, organizer came up to me and said “Would you present your work
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in the third day of the session? It was such a honor opportunity for me.
My presentation was a big success. This was a very good experience for
me.

In 1931, when Neil E. Gordon held the “Gordon Research
Conference”, there was only 1 discipline. But now, there are 621
disciplines. 311 in 621 disciplines are biclogy field. The 311 disciplines
cover all the field of biology. This conference 1s held every 1 to 3 years.
180 disciplines were held at the year 2009, 193 at 2010, and 211 will be
held in the year 2011. Every year, superior researchers from all over the
world participate in this conference. It is held many times but not so
many researchers know this. The reason i1s this conference doesn’t
publish abstracts and articles. Also, there is a rule not to report
contents of the conference.

It is important to attend the conference such as Gordon Research
Conference and study the newest research and technology. You can
extend your researches farther field by discussing the topic with the
member with the same interest. I feel a lot of express in new finding
and technology, and have the will to develop the technology and conduct
research.
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International cooperation at the grassroots level
Sayaka YAOYA (Biotechnology)

Abstract

There are about 160 so-called “developing countries” in the world, and
about 80 percent of the people in the world have some problems. JOCV
(Japan Overseas cooperation volunteers) are dispatched to many
developing countries, as one of JICA (Japan International Cooperation
Agency)’s volunteer activities. Author have supported to the technical
skill of environmental education that focused to solid waste
management in Nepal for two and half years. The situations of the
developing countries are absolutely different from advanced countries
such as weather, infrastructure, culture, habit, nationalism, so when
JOCV have to import a new technology they have to deeply understand
the situation of local area. The author introduced new composting
method which makes fertilizer from organic waste aim to reduce waste .
and rise awareness for environment. The method is by the same a
long-established method. using microorganism what is called “low
technology” which added some improvement. Actually, some cases of
import technology are easily adaptable to developing countries rather
than high technology from advantage countries. This compost
technology begins to be expected one of the sustained solutions of solid
waste problem in Nepal now.

1. Japan’s International cooperation
1-1). About JICA
Each of developing countries

have their own problems, such
as disease, lack of drinking
water, no access to education,
lack of food, poor living

environment, lack of

infrastructure and immature
economic activities. The main
reason is the lack of
money-poverty causes various

problems. However only Figure. 1 Types of ODA
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providing money and products could never be the solution. What’s
important is to foster human resources who know how to use the money
and resources well within the country. The idea behind Japan’s
international cooperation is to develop appropriate social frameworks
and system together with local people, in order for them to implement
economic activities and build a stable society on their own.

JICA is responsible for technical cooperation in the Official
Development Assistance (ODA) provided to developing countries by the
Japanese Government. For example, they dispatch experts with
knowledge, techniques and experiences as well as volunteers to
developing countries. They also invite people in charge of building
developing countries to Japan and provide trainings.

1-2). JOCV program for developing country
The JOCV program is one of
JICA’s volunteer activities.
The dispatch of JOCV
program assists and
promotes the overseas
activities of young people
(ages 20 to 40) who wish to
cooperate in the economic
and social development of
developing countries. There
are various JOCV activity
areas, such as agriculture,
forestry and fishery, civil

Figure. 2 Scene of volunteer Activity

engineering, health and hygiene, education and culture, sports, etec.
Volunteer choose the type of work in which they can utilize as much of
their skills, experience and knowledge as possible, and usually stay in a
country for two years. Currently, about 2400 people are involved in
activities in about 80 countries.

2. Rising issues in developing countries

With the progress of development in developing countries, we need to
cope with the new problems. It is environmental issues such as water
pollution, air pollution, deforestation, loss of biodiversity and solid
waste problem, and they are having a negative influence on the life and
health of local people.
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2-1). Current problem of urban area of Nepal

Kathamandu the capital is located center in Nepal and have a function
of politics, economy and trading market. Because of the lay the land is
basin, capital area that around Kathmandu is called Kathmandu valley.
There are 5 municipalities within 3million people. Because of rapid
population growth and urbanization due to the migration of people in
Kathmandu valley from different part of the country has caused several
issues in the city area. The population density is 10,758/km2, and it
keeps on increasing steadily.

Solid waste was not a big problem in the old days in the Kathmandu
valley. People there had their own method to get rid of the household
waste. Solid waste issue was immediately happened due to rapid
urbanization in the valley and changing lifestyle and consumption
habits. It may be other
type of the causes of the
increase influx new waste
which is made from new
materials from neighbor
rinsing countries like to
India and China. Most of
all municipalities where
in Kathmandu valley can’t
afford to manage the
problem by themselves, so
a new waste management

Figure. 3 Waste pickers are collecting

luabl tesin d i ite.
technology and system valuable wastes in dumping site

urgently needs to be introduced to address the present waste problem
Since 2005, JICA dispatched experts for solid waste management in
Kathmandu valley to support several programs such as construction of
landfill site, nurturing local staffs and give many facilities (collection
vehicles and computers, etc). By this study, it was improved a part of
solid waste management system which is collection, transportation and
final disposal than before. But it caused new problem in waste disposal
at landfill sites. The landfill sites have been a very sensitive issue for a
long time. Often arousing vicious opposition from the adjacent
communities, severely interrupting waste collection and disposal.
Therefore, the waste collection by municipality sometimes is stopped by
the reason and it is difficult to stability control. In addition to that,
there is not enough left the span of landfill site. Because of the
prospects for construct a new landfill site is still far from certain. Solid
waste management in urban area immediate needs a solution for it.
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Toward solving the waste problem, government and municipality are
gradually changing their countermeasure form reducing wastes to
constructing a new landfill site. Beside, it is also important to raise
public awareness in order for sustainable solution of waste
management. Some municipalities are already trying it through
implementing environmental events suchlike clean up campaign,
compost training and plastic collection, but it is not enough so far.
Because of the poverty situation that people barely keep their living
can’t afford to pay attention to environmental issues.

2-2). Serious situation of Infrastructure

Nepal is the world’s second richest country in natural water resource.
However, unfortunately, people of Nepal have not been able to utilize
the benefit of this exclusive and precious natural resource. As a
consequence, 16 hours of load shedding (power cut) had been imposed
every day in the dry season (in 2010), and the situation is not expected
to change for upcoming several years. Central government agencies and
municipalities are responsible for providing basic services, such as
drinking water, electricity and road etc, but most often the agencies and
municipalities are not in a position to expand their network due to
shortage of funds, lack of their installed system and lack of proper
planning for the rapid population growth in Kathmandu area.
Especially, drinking water supply and electricity are most serious
problem. Although the supply rate is 72% 1in city area, the citizens can’t
receive it daily. The supply is sometimes provided only 2hour on once a
week. Electricity and water supply are very effective for every work, so
that donor countries have to grasp enough the local situation when they
support in developing country. For sustainability, we should consider
when we make a new system or activity, how could the local people keep
the system by themselves after we go back from the developing country.

3. Volunteer activities

I was dispatched form JICA to Lalitpur municipality located 3km from
Kathmandu city. The request from my office Environment & Sanitation
section in Lalitpur municipality was to give environmental education
which focus on solid waste problem for five pilot schools. At first, I have
taught 3R (Reduce, Reuse, Recycle) education for students and also I
tried to import new composting technology that everyone can start
easily. Since more than 70% of the municipality waste are organics such
as kitchen garbage, market waste and sawdust, they have been a cause
of odor and some diseases from noxious insects etc. It is definite that it

37



will be key to solution of
waste problem to reduce
organic waste using by
compost technology.
Compost was already
started to be used in
Lalitpur municipality, but
the method was only 2
ways. To more easy to
start and to be able to do
all of household, to
introduce of new

Figure. 4 Compost training to women'’s group

technology was needed as
with Local NGO.

add a new opfion.
Takakura composting method which was imported to Nepal in
cooperation with Kitakyushu city office, IGES* and Mr. Koji1 Takakura?
in March 2009. This method is one of fastest and efficient method of
composting household waste to make the best of microorganism. The
microorganism is not special. Since fermentative microorganisms which
perfectly suit composting inhabit our immediate surroundings, anyone
can easily make effective compost by finding and culturing them. This
native microorganisms are increased fermenting bed is made by rice
husk and rice bran which can easily obtained in Nepal. And increased
native microorganisms eat organic waste swiftly when the waste is
mixed in there. The temperature of organic mass exceeds 60 degrees
centigrade during the fermentation process. Because of heat,
disease-causing bacteria, parasites, pest eggs, weed seed and other
materials that are present in organic mass and are harmful to humans,
animals and plants will die or be inactivated. As a result this
composting fertilizer is to be hygienic and safe. This compost program
have promote in collaboration with local NGO to take root new compost
technology at the hands of local people. I have trained 600 households
with NGO and a regular monitoring program have been implemented to
get feedback and to give advice for better quality of the compost. On the
other hand, the waste can be managed at the point of generation.

1 Institute for Global Environmental Strategies
2 Jpee Co., Ltd. Wakamatsu Environment Research Institute
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4. For a better tomorrow for all

The current situation of waste
management in the Nepal has
invited many problems, which are
threat to the environment and
human health. However government
and municipality tend to attach
importance to construct a new
landfill site, first priority should be
given to source reduction and public
awareness for its solution.

Takakura composting method is not a
high-tech but just like to use
complicated machines or elaborated
materials, it requires only local
materials readily available, and
what the so-called ‘low technology’. It
become meaningless if imported new

technology cannot be sustained by local people by own fair hands.
Consequently, it is not so easy to provide support to other countries
with different situations for each country. Donor country should
introduce of appropriate technology after well understanding the state

of affairs of the other country.

“Think globally, Act locally” I sincerely hope the compost technology
will contribute to the alleviation of waste problems and recover of urban

environment toward beautiful Nepal.



