
KEDD 0#



wizmxmg

an?iA m###eam6
¥j$1 l¥3fl

r^ScoBtoj

®LCA¥fi. ©LCAx'-XA-X,
*J:y?rL—tf-ic«hoTOTUMU, ©LCA*x HX-XXXxA,
£/tA©fiJcStt. xnxti-xf 137^*-, XU-XaSiSHx

fVfiK 1 0 ¥J$E%©ESj

(1) I1 >A> h 'Jx-X©iKSi:, WESHICj3tt-5 LCI AfilmOEW
A X A > MJ X— A ^ — ?7 t— 1,2,3 2 3

>A> h uf-^as.
>a>h uj*g©Ba$ffn. -^f-y^iiaaiSofe. 

xwcex'ixT-i' >a> h uisses ‘Sic^s-sav, x-xtx#& (SAtf®. x'ot 
XAxAte) tiAiASSlSS, #M&*£fA<
$bic. nwsOTro lci #&#* fcwxwax
®r=iffl,s^ttayvfc. i#ww>^>h|jf-5'a4tix, 4-f-
#?x0#mBim#(37AU711/xo-,

(2) X>A> MJ x-XA-X->XxA©lfflSE
#5 CD 7^09^* > A> h U X— X X ;t — X y h V, X— X :t ?7

hSfMLfc. titoT, x-XAAfflVX hXx7C0ttS5:#t#). 
fSAA&IX iMStl/iVX hXXTlCXHiT, AA#©&#^ 6#X ©##&#, # 

fc.
Wfc LCA x-'-XA-X'XXxAtoSSAAiAttSSrftSL, A©-® (x-XA-Xth 
—A, x-Xfflttffl-tf-A) ©KffSftSfTofc. ^-©Mffto«|gl:x©Tx-XA-X
Sm^T'tJfWAxxXU

(3) A >AX hfftt^ii©E%
&#©##* xx'U IctitLS, x> > f'©XX--X£#;rr-5K#©¥r£KIA 

LT, *¥SH®tt$*S@Ib, ©A'/>**«, ©AfflStt • tii#l4, ©*Ib#AAX
x‘> ncx©T, x'x-xs$©/t86©s®x-xiK*sffu-
X'X--X*T©H^©£M;;£fcte'fc.
£61:, ##Axx'U!m©m»#M'fa&Ba£6/:A, S$S©R£Ih¥ft£!S$f'-£> A
tb tc, |BJ—r >A> h Ux-XS'ffl^TS®?il:A5A-XXXx'f 6ffbfc. AtoSS
*. a>ax h*x-^u©iiK, m*#gTA#<m^6cA7)m
iELfc. B*lcj3tt-E>K6-£^?i&M%t"•6l:H, *eibmm©B%A#&l:xwx4-# 
+5>&!lii £fx x 5.
£ 61c. g%ffi<e#®ICA-E)K-Dff1®ffiALT©n>->*3'f >
■A©Wx6tt6*|gLfc„



ctm^F 7 4 7-9-^f ^71/

*®ap
/$S e P

n

ttHSA /6v



i £

1.   (l)

2.   (3)
3.   (4)
4.   (4)
5. MS. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . (9)
6. Summary... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . (13)

SIS LCA 7UPX.9 h©£#S8!rff-H
SB ... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..  1

Si» LCA XnviX   1
91 2 $ jtilffcrM ... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 1
95 3*   2

3.1 4 >X> h 'JE5ES ... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 2
3. 1. 1 gto... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .  2

.........................................................................  3
3.l.3X(rya — )V. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 6

3.2 (r'-X^-XW^S ... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 6
3.2. 1 aw..... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .  6
3.2.2W^Jl@i3=tOl'il*^... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
3. 2. 3 X7ya—)L... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 9

3.3 4 >nt> htjf^a... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 9
3.3. i aw........................................................................................................  9
3.3.2   10
3.3.3 XX-Xa-Jl/... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 13

95 4 * 7°D 'X'x X h ^#30 XX v'yL— )L ii^Jf ... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . 13

SHE
ge..... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..

^1$ ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1.1 < hu....... .. .. .. .. .. .
1.2 'i > ^ > h U 'X — 5? ~7 ^ — V 'jy h ... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..
1.3
1.4 ........

1.4. 1 . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1.4.2 ""
1.4.3 . .. .. .. .. .. .. .. .

15
16 
16 
22 

24 
26 
26 
26 
26



2$
2.

2.1.1
2.1.2 -
2.1.3
2.1.4 ||j$... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2.2 ..................
2.2.1  

2.2.2  

2.2.3 .............................................
3$ LCI .......................

3. 1 ma# LCA )HJl:3L^T(D^MgA
3.1.1 ...........................................
3.1.2 .......................
3.1.3 ..................................................................

3.2 LCI ;%#;...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3.2.1 ...........................
3.2.2 .... . . . . . . . . . . . . . . . . . . . . . . . . .

3.3 <X >Hf ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3.3.1 1^##... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .
3.3.2 #§mma - .......................................

3.4 mm - -
3.5 mmi# (#^'#Yz:T)

3. 5. 1 
3.5.2

#
#

3.6 3;cb#)(b4#(7);5lp]

28
28
28
29
36
43
47
47
56
61
63
63
63
66
68
71
71
75
89
89
97

105
120
120
129
133

SHE
SB.................................................................................................................................. 139

SB 1 $ <>^>h|Jf — x A A x x—y y ...................................................  140
1.1 &Mlcay—yy x~~y y hy.'M\^yy~~y y h(xJHiii..........  ho

1.1.1 ISO14O4O/14O410^^f-X^B... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 140
1.1.2 LCAVXhCD^-XX^-Xyh^iJ... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141
1. 1.3 SPOLD y h... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..  146
1.1.4 BUWAL250 1:^^6<>AXKU'f-Xtxh(7)#X^....... . . . . . 155
1.1.5 BAdAL^X^-—X^h(7)#X^....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156

S52i# LCAX^—X^< —XXX^Ac^m^..... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .  158
2.1   158
2.2 f-XA^mVXhX^X..... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..  158
2.3 %—X##tL—A'... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 158
2.4 y—x x-—x*tA—a........... ............................................................................. 159



3$ x-XA^mV7hX%7(DM%........
3.1 x—X "7 •% — x >y h X)#;4...................
3.2 x-XAA"X-cL7;i/ ...........................

3.2.1 x-XA^J..... .. .. .. .. .. .. .. .. .. .. .. .. .. ..
3.2.2 .....................................
3. 2. 3 X — h .................................
3.2.4 %XX4^- h ...... . . . . . . . . . . . . . . . . . . . . . . .

3.3 x—XAA^V7hX%7(W5%ai%
3.3.1 x-XA^)##.........................
3. 3. 2 .............................
3.3.3 X b/XX X^- hf^lt

4 M x—X^\—Xtt—AXDfUj^:... .. .. .. .. .. .. .. .
4.1 x—X^—X^iiBCQflM.........................
4.2 x—X^—X XXxA(Z)$|j5£chlXS ••••

4.2.1 .........................
4.2.2 x-x#mm#.........................
4.2.3 ..............
4.2.4 x—X X X X □ — Ffilth..........
4.2.5 XX XXx^-##..... .. . . . . . . . . . . .
4.2.6 x X#e^#th.........................
4.2.7 x-x#mm#...........................
4.2.8 "7XXf%^##... .. .. .. .. .. .. .. .. .. .. .. ..
4.2.9 ...........................
4.2.10 TXtXnXWf##...............
4. 2.11 th-Xx-X^#m...............

160
160
165
165
214
215 
218 
220 
220
223
224
225 
225 
228
229
230
231
232
233
234
235
236
237
238
239

sive >/^9 bmssm^nma

i$ ... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1.1 . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1.2 .................................................

1.2.1  

1.2.2  

1.2.3 7XX-H6..... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .
1.2.4 I -om^m........................................................................

2$ ........................
2.1 B;$#< X/^X ..........
2.2 3XXg<Xh##fi:4;6LCA<X/iXh7tXXXH - --

2.2. i LCAo/'sx h -
2.2.2  

2.2.3 ACA3XXg<Xh^#(D^..... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..

241
242 
242 
247 
247 
255 
263
269
275
275
281
281
282
284



2.2.4
2.2.5 . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2.3 -
2.3.1 mmoM:..............................................................
2.3.2 ..........................................................
2.3.3 Afm##, ...............................................
2.3.4 1/*? > h ...............................................

2.4 (m##) ...................................
2.5 ####%#^ (^7v7°f^^c) ... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..

2.5.1 . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2.5.2 ......................................................
2.5.3 ..................................................
2.5.4 4#%##..... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .

3$ ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
- mm, 3m ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . .

289
290
292
292
308
319
330
340
354
354
354
360
363
364
364



1 . 7L cf

m&mtfuf, 21 Am, K
AX, Ayy/fAifTR-A^AO^^ 85 hX(D##: (#AlA-7TljTyL/7n-^^^6
6) &, BA(A, 45 h>em#LTV^6o f #
m, ty y K LTA##-e-#:,

iEc mx.^6mmm#com{k"e^6o A/>@,
^#fk, —^Tny/ix,

#mm<DAy>'(tmDL^o&5. mm, #m, m^^^(D#m/<7yAAx,^
yvA^(7)$a#&-m< o, ^(DA 9^m^A6$#^AmA

#^#< ^^L^6'<###](cATV^5(D-e^)6o "AAA A,

(1) &m - 4i#T^5o
(2) A# - m -
(3) &#%(/)co,, so,---AA^%m, e#, #^i-6mm(cdPR#^^5c
(4) A#mTe#L^L^Ao{k##m^Am(j:mmma("##LT^<o
(5) @##1: A 5APAA^AA^#(:(j:Pm#^^5o

MA(A (3) Co^T#ATAA9o AMA(D 350ppm#^"CA)6^,

T#^LAXi-&, XA^A 5600, 936, 603#hX m###)
A#^(D%iRig^(:(APR#7)<A)5(D-rAMA(7) CO^m^^AMA 340ppmm^DL, 690ppm

280ppm(D2#^^C#ATLA9o -A, #%A##T 
#m LT^5 100# h 17 XA A/^A6 A 20# H >#^(7) COg^%AA5$
& £fl b frl X V ' L) o A A A A, LfAfDA fi ^A, f k Af # A» A m # ^ (A M {# D /L A 

Wi o A LA 9 fa, [^tA t>i/N o A L L L, A L A X HH • IA<W StL A m m ii. ?W A {A 9 D "C A

-3 A, #PR^%#T%#A:^^#^prm(cA57L^(c(A^6^6AmAm#(7)
LA^-o-c,

' X—- A X77&#&^tb6 
- A—L C ACAA(D/t#(7)#-A%#m-C#) 0 , 

.3:3 . y / ^-Xsy^^l^^CL, f±A##^/^TA(7)^3 3XX7/L^^#

#^mA5±T(7:^A^7-;LT^6o LCA(Dgm^cAa#$A, ^##(7)#:#^ 
1998 A (- LCAAnX^y h#F%^ f - h LA A A (AMA#(f LVXg 0 TA5o 

##, 1998 #(A, X-/<-.3:3.Ay"<-X3y(7)^%(7)#ALT^<E#^A6A 
9(-A6LA^r#"\fa"A5L(7)"CA6o L(7)Xn>/zcy HAjoV^T^A, A»L(4>6###</) 

#m(7)m#LA6#igALci(Dx-f^-^(D#mA±AiLf, ##, y/<

(1)



/^—C/ si —T^)5<h;#x.TV^5.
\— • m n . vf

(2)



&
B

lnK ©
a
©

¥E

BR

#
ti

©

1$
§5
14-

tin
©
m
#

ss
s

5
41

BR
%n
g
g

tin
©

X j© i
m

g
© DlK4n; #

CvJ

©
4J
aX
©

46
o

#

b

ig
-tT\
©S

© O o 0 o o o O

Br<
V 0 o o O 0 o O O<T\
V

5
-X © o o o o 0 o o o o
V,x

nX aX aX oK aX ai( nX
& & ©m B B B B B B B ai(

&
nX

tin g g g g g g g
1$t^>

© © © © © © © © B B
ini , , ,

tin
$ ©

m
#

ml

m &
<cu —1

ER # © # i © # © ©
ti w E # m ■gX M

tH g 8S E © E m © E E g
g © « <r © # b K g B

CO



3.

(i)E^gfs
i o ¥ i o 21 g ~¥6$ i i ¥ 3 n 3 i g

(2)6JT%t§BFr

4.
(l)SMStM
¥E6^SST#)$dn5)r¥nyxA higg$*Sj. H >a> k r

H >nv hff<EE¥#j ¥iaBL*H%E%l:H¥5a:$-
###. 0B¥!s®tM£¥ir,

OV
&■¥$, WG-l, WG-2

(4)

ik 
se



|JU ^ M

# m ^ #0^:## (W m;

7i ^ h 3 f G@W (%)

(*) 0 3A#iWf

^ ^^ 4^ A .#{0# (%) S^^zi^nR pB:

^ ^ (%) ^{tm

3:3-77" UT^

@ * {§ jy xR^c#zc#pP ##%## Ste

^ ill ^

^ ^ fg # 0 ^$<SE (%)

^ # A ^ 0###l (%) p^ I^^ScPn^: ^rX/^-— h

3:3-77" f—Au-y

(5)



y 9F5ES WG- l

A ft ff $

flB H %

E rt il

ff 03 ft X

± a ft m 

ill F I f 

|S] # SJ ?B 

ts 6: fi)

Sr # ft til 

ffl E E

fF S3 fa

m m #

f lU 3S 

3S 7t 7C $ 

e tt e $ 

m#«jf- %

s &

H 53 EJt* 

fg l# * ft 

RSI3?# 

ft ft — £ 

infill

Sr B *EE (ft) ftffffi-ffipfl 6fS:Eft$

$mmmmm-sm%m

EKfttfefiWFEFfr X3?7'fr/I/

(«) ms:

t -Y / y(ft) ftiKmpR Stfdftfff'ty?- l^fEdkiSjalf LCA 53f 

ffiSNEfS# I8S®

5JIIA#S*X$ (ft) tt«FFE05 R*

BBHE* (ft) Vri6$J**9i **m%y'x-y gift 

M&WM (ft) B^efFEFjf tfUftSfaWFEFJf Fjfft 

hatttbS (ft) ISI+taaifflSftSft^Ft-tVu-y0 

(ft) 0 ES xfSt? f^fEnl) bBA

0 mmttm mm£

0 EE# (ft) #fmft^(05#l%y /Y—7°

(ft) 0*«EX*fg*®# tf $8)1*05 Rfi

s±)i (ft) «f#t*f$«fftis-trvt- sfswaas

(ft) tyyfyFSMffijtat; KWM3g05 05ft 

H$TX5-r>^ (*) Kfffffls E#

Hi?T y rx (ft) xss«05 s'JSis# 

y yEt (ft) @£,i$fffM#0i ft*

ft&Ammm (ft) $A@#05 xftsw

DDp)lie«tL (ft) ff'f$T05 Is6:

(ft) T>y- ±eaim

(ft) t!)ty fy Sifltl 

. (ft) y^-EifeWSEfiff $«»%-tryy- R*

s , m 2 # # $)

(6)



M h V #ME#WG - 2

m m $

MU Me %

m # # # (#)

(*) u 3— s'—/ V ■—*?

± m m ±e#%#

^ m # ms### (%)

±e#^m

3 #

# 5^ iw Mr 

/J^ # M6 #

^ M —

T# jil ^= ^ 

# % fz

% ^

:# m n#

^±#%#ep

NKK K#dk®^ ±#

^ # A Mr 8^##: (#)

(#) 8 VrSMMMf -k^frJLWi

Icton^ ^ h

(m 8^m#wMEBf ±e#%m

(*)

(7)



-Mfi Vl

&v f * tii

s p a - m&mft'g

ST m (® X3-7$y^>h»Ti ftl

/k # j£ a*±# »s

H Sli j£ $

$ tt= E 

IT t§ fn $

7k if m if

Wi A £ ®

#@#a; abins 

fi*tt&«-&W?E3r Erases

6&fg#±# ttzS#SIS St

(to) fflSSWfiJr -fcfnxs 'r>H>*m-Bl LCA

(S§ IV Si tA E)

(ft) lca

(JK I IS tA

ilA; LCA

LCA

LCA

^ if IE #

* a {& m

cf ® S 3t

& t? m $

(ft) t it @

(8)



5. m.

ii£«ti¥Ei 0¥$*>e>l6ir 5 5tFtHT#*8*5f5BtSC,
h r®0«0¥7y 7¥f (1##, LCA^n-^in) ¥3S£5

•tir/l r
¥ 7 d y 31 7 hil, $¥H'C¥iif$¥'C$ dftfiitttoiEy LCA LCA

LT, lt¥ 56 «rofn^SIJ; 23 fc <t ¥?§¥ L¥
¥, ¥<7>#itfrM i LT, ¥¥«¥!i • I@5r*5^D ¥31 7 biS«#M#»fc t ¥, X 
yyy h |J »=£#, ify/^ y-^-xiJFSES^ei'TggSItj^JSM u

/■-„ ¥¥: 10 ¥ 10 fi ©IS f 0 ¥fiE 11 ¥ 3 fl JTIC, ¥□ i/x? ¥@###6¥ 2 0,
S y^y h y ¥-7^-7#%#, y y¥ 7 h»5ES¥#* 5 HIMfg L, So*
amsffito. @fm¥&#W, y77XM%&##¥ 3: y , ¥f£ 10 Wif iLTTE©
¥r=1 #$$¥#¥„

i. ¥ ¥-<¥ h y #%#

f yyy h y»5E#ro¥{*¥3;0!to¥SSeiH-B¥a;SL, i)f*±iffi
yfayyyyyy A-fR* (wg-i sto), 2)!)tff'/K siwovfiir/i
7n-rof^B¥f LCI ¥&^<D¥R (WG-2 e$j), (7) 2 if&¥X¥i#A-5 7 6 XA#¥ 
:t6-#¥o
(l) S yyy h y ¥-7roR* (WG-D

¥-7RS • A*¥l«t L-mEl6aTroii 0 it5„
a. 5£¥8tH*y>f y-<y h y f-f^Wiy leSRlB t 7t-?y hf y - yroffig
b. fyi<y h y¥—y'SSffixy—? y h
c. f y-<y h y if @

®ss, (¥- t'y) ¥«as¥-yytx7 □ -¥#a
©SXSSXLCAxfSf t ¥y®»BB¥XSSEH-*, iSSiy>E=-- K*X 0 tttti 
@|p"p8ai:«5¥7¥, mfxfftf (0S«Siit»Jf ) ¥ = - K 

* f y tttti L, fE7i--y-x H;Si
$ 3iy iS^roaaixaf y7y h y if g Bo^wia y ,
a. #xif*xRS¥#¥f yy y h yifafjfo'ffiyixs^wft^
e. If *¥ Lif g 7)#m 7 ¥— 7 RS&mftS (7Dtfptf7ft, SSiSHBife)
f. y'y^y rni:S^<itz*^I

g. A — ^ A jj 'J ~7 — 4 4 's~f y K
h.

10 3) 3;-(\ h !j]gg(D-[E]

I--0-0 h U A-f 4X#m:7 2|—-?y 1^- 1,2,3

(9)



L, 2 3 Sl8#SldK*fflS=Iig»
tijtol'>A>HJ7-7:>*B, I'S&AZH >a> h V JIBtoBH^ffU, -BBto-f A 
a a h u j*g*itis#txZ2„
mics-dur-i'aaahuna*$bcs&iai, 7-7 4x#a (#±tf?i. ?’a 

$$aHri) jocktKSSiXd, IH$#H$-ft£1'z<<^$4,Tfe-5 =
^»Affir8iK©f57tcouTti:, *a, 7KR. ±lSfi»«l:BLT,

@7E#H*KICOUTto7 A7- hWe^ieiS4]T$.5„
$Zc, AA a MJ IB A LT, Xigflfl, x?Jl,=f-, #mi:M767-77, S
bl:IWiftilTffl5«lft¥lnn», S!*ftfiSl:Mt5r-?Sa«IMSILTS 
tt 1$S L ft.

(2) U "tH 77 • H*i@eCjoH5 LCI SSIm (WG-2)
Sf-BgmICBBT-S LCI ©Iu^i6?Lt, «nanEiifii]7)'t>*/XlfBiero#x*. U 

■9-T7JI/ • «*FS@C*3H-5i' >x> h U 7-7©#xS7l+SI±©f==i 2)l|£,
SBgm 1C 43 B-5 LCI tcM475ffl«S7M6«i#ttiL/C,,

Sbl:, Hf»KSHIc43lj-577'J 7)l/7D-|fl8ALT, «, 775, $9, ##, SB, A 
K 5 7 A, Si, ##to7BA#, jocktXAxXCMT^TT'J 7 77 n-to||#SM7 
fr o Zc.

SZc. <1 *1 iffi7ic43 B dgt« AiW sc WiroT7')Hb7 Stole, #**4A
lcM76%#m$lc#7LZi. |fi:7LTtt5ISft#fflf-?SA¥l. 
lc43lt-5giisl#4lWtiH»©EPl§*7*e8LZc7. ESlcouTH 4 ttlctS ABSI743 A 
Zt o Z^ t> to to, 8@Kto#*lc7 omfmto7-7KR7#R7-5 A AZiT#f, *f6to7- 
7e#H77%HR AZc6m&»T&6.

2.

# ZI to 1^ ^ to 7 AAA h 'Jf — ^74 — 7 y h 7 iWlltEilZ L , X — 7 AZlffi 7 4 — 7 y 
hSCli;7Ia!7LZc0 A 417 7 AAA h U E (Zl xF 1C 4317 -B 7— 74)Glfcffl 7 x — 7-yh, 7 — 
7 A-xE%#lc43lZ67 A A A h U 7-7AAI8 V7 L7X7to#B%&#x^/Z%to# 
* left L/C.

$I?lh T to xpfife 10 EffiiilfiJoIKU, LCA 7—7 A —x AX 7 A, 43 7 ZZ'7— 7 A A 
ffl77 h 7x7toS*1±t$7i*«i)T*li‘1*5lc8xIt • f7fi£7Sf£L. <7fi£S4i/t V 7 h 7 
X7ICOUT. #x toEIE&E. $7toffl&*B*7lllmL, •afe#7toxZc to i 1C 
& -5 o

(1) LCA 7-7A-X AX7A©M%
7 AAA L UE%£lc43UTiKS£4457 AAA h U 7-7£7-7A-xft; L, 17 

#m7imLTWm#IC@#TA6 AX7A (-atiA- H7X7) £#*76.
7to#g%H,

(D7-7 AA7 77 7 A h
(2) 7— 7 A— X 7 — A

(10)



d)7—7 a—a

®7-7AAmV7h7%7(Am^, d)7-7^- 
d)7-7 A-AA-Ad:7-7##mA-A\ A(DA 7 7 —7%-A(0#M

(C&A L A.
#AA:^7-7<-AA-A\^, ORACLE ^7-7^-AALTA7A7LU7-7 

##(LLT^#mm^(h#a#m^#L, 7-7##A-/\^6(D#m^m: 
(:%oT7-7##A-/A:^m^;M7m^, #3A^7-7^-AcD&#i##(A#@, 7
> 77 > X 7 It 7 fH ft 7 tfftt 7 -5 o

(2) 7-7AA1G V7 H7%7(DM%
A 7A> h U 7-7 AA#(D{7#^#m(:fAA/5 A 3^:#L, 7-7^-A7A7A^\ 

(D##f7#(7)#$A7^A'5#>(DV7 H7%77^^L/:.
LT, A 7A> h U#^^T#m76A 7A7 L V 7-77^-Tv HC## 

LA. A7^-7vh^-3(Dm^7A7A(:^LT, rA-77A7A##A r-777A
7 A A A 7 — 7 A r A 7 7X7AtitiA7 — 7a l|AF$#i%7—7J (D 4AilBA7il7ti

^-Ogf 130 6 A:-5.
Am:^7UTf7dcL/:7-7AAm V 7 H7%7(D##H, 7:(A4:3
®7-7AAm^:r4±7777A70-J, r+h7AX7A##A FAA7-7J,

r it} A 7 — 7 A r |A oB#ii^7— 7 J 7 A A L , ippyXfAWlM 
j3 4;^A 7^7 H U 7-77%m(:AA7^6.

LTA6^g(A^#7^J^ A LT##75.
(3) A 7 7- H/%777- H## : ##77°U 7-7 3 7Tf#^c^^lA7-7 7, ^(D

AA7-;i/T#m76/:66(DA77 - h##, #(D7 7°U7-73
7T^m^#A csv ^T:(D77AH/^mA7^%7A7-Lm#^
##T6.

LCI 7-77, LCA7-77A7AAA^B
C^^^fAAALA. ^7-7(DAAC4:0A7/<7hUAAmV7h7%
7, #34:Z7LCA7-7/<-A7A7A(Z)##g7j:'377^3.

3. >r>/x7bmmomg:

A 7A7 (1)&@(D##A7AU [:^A6%7 M7A 7
h(D7A-77m^7^%#(D#m7##7^ C A, (2)j^#A7%i"U
&#@76"A, (D23(DAACA^oTRb^/:.

(1)(D#^(C^ATH, (2)T##^tT.^B#A7AU(7)^c^{l:7##L, MA& 
%7M7A7h(D77-7^#a(T)m#T##76pT#B#^m^l/^. (2)(:^WT
n, m^{kc^&66^^^#A7AU67(D%7M
^A7h7l#mLA. LIT^:, ±BB(T)AO(DA[o](D0#(D[A#7^^76.

(11)



(1) 'J tc£(t-5x> K£X > S#ffl¥i£©SS
(DA'/Xlftfctg, ®AF.fl«tt • (feffiiitt, +

h tcxmr A*X — X£@££-5/i<*cDS{$T:— V',
6 X®--7*T'<AM{*®£Sft:£KA./x

& A x 3" V mT#gfSfcfft^Sx>F#^ > h 6 
£<, £ b 1C, X/Fl-f CFoyF-'/SittS^S (tf)H 0 , ^3
ttb©¥afflllia5T-5'i)''+#l:Il^nTt'4l'. XtlbtoijittSrBilL. f
roiitt®*T#xi#5es(oy^-Ai:£^?ieffli-ideD®reii,aessLfc„ 4-#,

f=i e ,s £ s ® r 5 a » ® ® - a « s • *6s®i6i±,

(2) BSAxd-V R,1®S4.#tt®£'SmBa
u< 3£®*efbf&M%®#We%AAX£AiT®67)A 

<o#xA, tH*ffi4f^*s<S!53ti>5. A^SttxnSTlctsaiAhAESXIcA 
airontaf L, ¥ttw©ttft*fr-5fc®i:. i-fflO'Oh'Jf-5'Sffli't, f 
Alf fl® @f # £fX AA — XXXxx £%# L A. (£11 ® X > X > h U x — X A L T, f

EffittStiStoX y'OF'Jf
-X£1B®A. )

■£®i@*, A > 7 > h U i?Sff«IS$tt£SIC J: < S
A5X A/X#mLA. C®jl®IX, B#**£fXAB®#AA(A'®E«Xm&m#A*A 
5 A. A®X >/tA hAxA'J 5iit#A5A)l:A#fti*®i5Ctisgaia-3T 
U6.

*W%STli, X >/iX &£##£6mic#A*
lBTS5A*aLZ:fl, E%6® $fi£ ESS At" 5 7 >X- h£?T®, ISi#x5 
X > /1X h A x 3* V , L A. ®S**f#iiC3i,v<:ti;&5>@iJl®—8£ HAtiX
X >/\‘X h AxA 'J ®ji£ic3®TH:, $M® FalT t> A S ASS Aifl b nA„ B*tc4ott 
5K^£mg£M%£5±TIX, St€r£fSg® S«)A£iitCOHT + A'IC5*S$rRA X A 
A'-A-ST $>5.

«t*X >AX m^fbfgg®-3®AET&6. *WfE
6TA, i8ff*¥ii0-3iLTf*SJft53>y3-f > F AX/riC3®TIBS£fr®, 
X73 >£fflicA-XXXx'y 3 >ya X > h Atttt, «StMW#lK® feffi,
^«E/V7-, *teA£/Vy 3 >®SoRtt®ffiXmi¥«£fT®, -e®Sil$AUTSiSA 
SteK®fttti£«lSi|£5>3X h£gfti£5£#iT$.5„ *A*. ®f%ii±lc$i D , 4t*X- 
XXXxX &##£6 X A7M>ST$>6.

(12)



6. Summary

The Ministry of International Trade and Industry (MITI) has launched a national project, 

"Development of Assessment Technology of Life Cycle Environment Impacts of 

Products"(commonly known as the LCA Project).The activities of this project will be continued 

for 5 yeas with an overall budget of total 850 million yen.

The LCA Project aims to develop a highly reliable LCA database and LCA methodology 

which can be readily used throughout Japan. It was launched with the participation of 56 

expert committee members from industry, government and academia and 23 industry 

associations. The Inventory Study Committee, Impact Assessment Study Committee and 

Database Study Committee were established under the Project Steering Committee, which is 

in charge of overall planning and operation, in undertaking activities. Since the launch of 

this project in October 1998, the Project Steering Committee has convened on two occasions 

while the Inventory Study Committee, Database Study Committee and Impact Assessment 

Study Committee have each convened on five occasions through March 1999. As a 

consequence of various investigations, new methodology studies and system development 

activities, the following interim results were obtained for fiscal 1998.

1. Inventory Study Committee

An overall activity plan and that of the first fiscal year were drawn up by the Inventory 

Study Committee. A general consensus was reached on implementation with emphasis on 

the following two activities: 1) collection of inventory data by Summing-up Methods (WG-1 

activity) and 2) clarification of material flow at the recycling and waste treatment stage and 

its reflection in the LCI methodology (WG-2 activity). 1 2 3

(1) Collection of inventory data (WG-1)

The data collection and input procedures were summarized as follows.

1) Understanding of entries and format image by using inventory data of office 

equipment as an example
2) Preparation of format for inventory data arrangement

3) Study of inventory items

(D Arrangement of product (service) subsystem flow

(2) Selection of products to be subject to LCA from the Industrial Census and 

Industrial Classification Code Table by the participant associations

(3) Selection of input-output substances (including environmental load substances)
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relating to the product manufacturing from the code table and recording them 

in the above-mentioned format

Based on the collation of inventory items submitted by industry associations,

4) Determination of the inventory items that can be collected by Summing-up Methods 

and of the responsible industry association

5) Arrangement of the overflow items and determination of the data collection method 

(process model method, input-output method)

6) Preparation of the inventory data collection criteria and collection of the data 

based on such criteria

7) Input of the data by using the data input software

8) Data checking by each industry association

In fiscal 1998, among the above-mentioned procedures, each industry association has 

completed steps 1), 2) and 3) primary arrangement of inventory items. Specifically, 

inventory data collection formats -1, 2, 3 were prepared on the basis of the format studied and 

indicated by the Database Study Committee, and data were collected by 23 industry 

associations and investigation organizations. Output inventory items as well as the 

necessary input inventory items were arranged by each industry association. Based on such 

procedure, inventory items are currently being comprehensively arranged. Furthermore the 

data collection method (Summing-up Methods, process model method, input-output method), 

responsible industry association and investigation organization are being determined.

As for the indication of environmental load substances, a questionnaire survey is being 

conducted on air, water and soil pollutants which can be indicated by each industry 

association.

Furthermore, the survey of data concerning resource mining, energy and transportation as 

common inventory items and data concerning petrochemical products and inorganic chemical 

products as basic materials was commissioned to an investigation organization. 2

(2) LCI methodology during recycling and waste treatment process (WG-2)

To establish the LCI methodology for the return and waste process, many items such as 

conceptual approaches, computational problems and waste treatment facilities were 

discussed from the assembling point of view.

In addition, a fact-finding survey was conducted on the material flow of iron, aluminum,
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copper, zinc, lead, cadmium, white metal, tin and other leading metals and glass as a material 

flow survey in the return portion.

A fact-finding survey on municipal and industrial waste was started with the aim of 

developing a model for environmental load units during the final disposal. With regard to 

the first survey, data on five local governments were obtained and the approximate quantity 

of environmental load substances at the final disposal site was clarified. With respect to the 

second survey, however, the hoped-for data were not gathered despite our request to four 

companies for their cooperation. As such, data are expected to be collected in earnest after 

the next fiscal year.

2. Database Study Committee

Typical inventory data formats used in foreign countries were studied, and a draft plan for 

data input format was presented. This plan was presented as a reference for the 

consideration of the data collection format at the Inventory Study Committee and for the 

configuration of the inventory data input software at the Database Study Committee.

During fiscal 1998, the Database Study Committee determined the basic specifications of 

the LCA database system and data input software, consigned the design and production of 

such software to an expert company. And the committee improved various functions and the 

displayed contents of the prepared software.

(1) Development of LCA database system

LCA database system is constructed as a integrated system of data input, data base and 

data providing to users through electronic means.

This database system will consist of 

(D Data input client

(2) Database server

(3) Data supply server.
During the current fiscal year, energy was channeled into 1) developing data input software,

2) developing a database structure, and 3) studying the interface with the database server
and the data supply server in order to accommodate the system above.

The database server, the core of the system, stores inventory data by using ORACLE as a 

database. Retrieval function and management function are available. The database 

system offers a function that returns the results to the data supply server according to
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retrieval conditions from the data supply server as well as a function that manages and 

maintains a various database information.

(2) Development of data input software

Software was developed to facilitate inventory data input and to enhance the efficiency of 

registration with the database system.

As a precondition, the software was made to conform to the inventory data format used by the 

Inventory Study Committee. This format comprises a total of 130 items, which are widely 

classified into four major items for each product system, namely "subsystem information," 

"subsystem input data," "subsystem output data" and "internal transport data."

The functions of data input software prepared on the basis of these items can be classified 

into the following categories:

1) Data input function: inputs "subsystem flow," "subsystem information," "input data," 

"output data" and "internal transport data" to express the product system configuration 

and inventory data.

2) Dictionary maintenance function: with respect to official names assigned to certain 

industry classification codes, registers the original name used by each industry and company 

as an alias.

3) Import/export function: offers import function to enable the use of data prepared by other 

applications by means of this input tool as well as export function that outputs CSV files that 

can be used with other applications.

In addition, existing LCI data of each industry based on the Input-Output Table were input 

on a trial basis in conformity with the LCA data system input items. After the next fiscal 

year, actual data will be input to check the functions of the inventory data input software and 

the LCA database system.

3. Impact Assessment Study Committee

During the current fiscal year, the Impact Assessment Study Committee undertook the

following activities: (1) arrange the existing methods for estimating the damage of end points 

of various impact categories, and (2) arrange the weighting methods between impact 

categories.
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In implementing above(l), by being mindful of the aggregation of impact categories studied in 

(2), the feasibility of assessing the damage of different end points by means of a common 

indicator was studied. As for (2), by being mindful of the development of a Japanese 

aggregation indicator, the impact categories to be included in aggregation and their end 

points were discussed. The two lines of argument are summarized below.

(1) Arrangement of existing methods of estimating the damage of end points in various impact 

categories

During the current fiscal year, basic data were collected to estimate the damage caused by

(1) global warming, (2) ozone layer depletion, (3) human toxicity and ecological toxicity, and

(4) photochemical oxidants in quantifying relationships ranging from the emission to damage 

of environmental load substances.

There are numerous emission items that need to be taken into account in each category and 

numerous end points that need to be considered. Moreover, there is a variety of methods 

(models) for estimating end point damage, and there is a shortage of data which form the 

basis of these methods. By examining these conditions, the problems of utilizing the optimal 

damage estimation method conceivable in these circumstances were studied. In the future, 

it will be necessary to improve data collection and accuracy as well as to refine the methods.

(2) Arrangement of the weighting methods between impact categories

In Japan as well, several case studies have been conducted on the aggregation methods. 

Nevertheless, the conceptual approach to and method of calculation of environmental impact 

differ substantially. During the current fiscal year, the aggregation methods proposed to 

date were investigated and compared. For this purpose, case studies were conducted to 

evaluate each method by means of the same inventory data. (As common inventory data, 

inventory data of a virtual copying machine were utilized on the basis of the findings of a 

fiscal 1997 report, "International investigation of energy utilization rationalization 

methods".)

The case studies revealed that even if the same inventory data are used, the environmental 

assessment results vary substantially depending on the method used. This gap can be 

attributed to a large discrepancy in the conceptual approach to environmental assessment 

(which protection items and impact categories are considered important).

Aside from this case study, the Impact Assessment Study Committee determined what is vital 

in developing impact assessment methods and subsequently conducted a questionnaire
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survey on its members to study important impact categories and protection items. Although 

there was some consensus regarding the protection items, there was a big gap among 

committee members with regard to the selection of impact categories. As such, it is essential 

to adequately debate the purpose and methods of the aggregation indicator in developing an 

aggregation indicator in Japan.

One of the methods adopted by the aggregation indicator is to convert environmental impact 

into economic value. The Impact Assessment Study Committee performed an investigation 

of conjoint analysis which is being considered as a leading economic assessment method and 

implemented a case study regarding air-conditioners. Conjoint analysis is a method of 

estimating the cost of lowering the emission of environmental load substances by performing 

a relative evaluation of the emission of environmental load substances, air-conditioning 

power, cost and other attributes of personal computers. This matter is currently being 

studied, and it is necessary to continue to conduct case studies in the future.
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s ft sft £S md d f Sd ft dIe> 04 fthSi d
H# ft 0Vm □till E Er O' dd a

ft ft
o'



(2) AA'L, tifflSttSUMi L, Ayi? h^roein, 5#iDX*S (&EA 17)

(it. 1.5.2 W@, ©KISASSHA-oio-m, hfffffiWSESto'/Sttii
(4iLT, 1S014040 (2¥ttLA rLCASSSj jSjlV r? UAXA/M/t'A-j to 
,fc )) Alr-oi'TEISiftSAd X © ±r ftfcA LCA W#T,t§
S.-coAMAoV'T'© S$AISI4-*©$A%5„)

-27-



mzm ■o'oi'V-r-fmg&m

2.

2.1.1

(1) StWO't >^> h ’J-f-i'
LCA 7 7 Hi, K*IC*U. SimaPro (SB) , PIA (KB) , Bouslead Model (HH) . 

PEMS ($H) . Eco Assesor (5tB) , LCAIT («i-t'» , EcoPro (Ml) . ECOPACK (M

l) , REPAQ(X), EcoManager (*) 5*7D, f-7AUTIl Buwal (Ml) ■ 

Leiden A# (BB) Delft A# (KB) , Slut tgart A# (5$) LT^-5.

aimTii. nire-lca 77 mmm

IAA. #^0#TtM'L'll%<. T-7£!rXTO<fc.|>A\ @l:oHfc®|igA:Sx5'5T 

fAjT7)Jr — 7 X— XDtAtD* 5777tf* -5,

(2) AtoPlS
J01S, DIALOG 600 fty,-h<0Xfi6WS Lfc. ^$I:*5I7TH, LCA -X7 >T

> h 'J tW-5X-7- FT»iJaTH5C)iDtt, ^aa/tb&txiHoTfciawT'S 

t>< bixS/^TSO, Mxll. #&5, IS5jS»«. *52
«. IBS, ###*$, #%?. »*. *7—tf;n>v*>.

ffltex >/i7 k ssiwfa. ss-wsissa. fiii, «»,
*< OX-7- K£Bf£, E5^*-H-T$1"C cbAs'-K'ST*.^), LA'LglWilr-Jtt 
*&<, XA-7^bOM@7)<55Aa«^^*A^bA. #l:m%##l:7»OTtl.

£ .h T U -5 B A A'- i7 liS»t> T A& 17®;)$ $> 0 . #aoA-7 A##I:#£"6#%L'#& 

tim-Dtz. wti/f, was*. aai?£A,
7)Vj:ri*?4l:®fflUZi.

(3) < >7-*7 McASIHS

fi¥. 7 >7-7-7 h©5-AT-v^'?ESIb-77*D. *#%##A^#btl6. 5® 

fcI*ft«K&{if?E0r. ##R#5*#%Plr. XiixXXX-if. ESlfK

It®, ?T@(1tt80$8£$B, eAXAEfERfr, £0* t777tS£, X

T 7 —B#A:2'&##I: U/t,

(4) tT'J 7 7'MS

3ttt**T-iegL*ii,'«^5>. ttaaiin. maT^cA*%$i%T&g,#6niz7'j>
ym££(f-ott. 4@®Ht-lt. *ES*S«®6F%Wr. ***
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7k»W. (It)I(lt)5ttiSliffittlt-t>X-, (It) e*4>*w% 

m. (It)(It) *«**(»), *$#*(*), JR

(#) . SrH*ME(tt), BEteS (#) AE&KML, *SiStT®i'fc.

2. ]. 2 *SS#

(i) ft$to

6# l it t Kifirotg^ffoTUE, 6**6Ett#
1.25 te t T. I5li 100%£tfiALTUT„ IIAliX-X 15 U 7, 7'IAL A > K © 3 

AV—XT# 87%£#©T©T.

a«5cia7D-

a. t*JB
ttEetoSSSttAStoASASTftAtiE. AS«&titt£SALS#(k£:hAtim T 
AlSfiA AjS £fr b T11B „ Ml. Newman ©ftiJTliiJgttlS 1:1. 5 (Ore:Waste) flSTSE.

b. ii 16
ttEB©aEtt«i¥, iElEJttAi’TfrT*^. «§S6ffl®to66AJ;iJtHX"©$fflMi 

A|/.y M4)m£^©®$IX'<fcT„

c. lAl^liiiis

Sixlj A b fl tks * T© t«a it-® W C ftii tiii 13 A o T ©-5 o 
BtAAxx-yh- h l/A >X$m$)flU AsWiSffsMeBATUB.
XX-y h • hbjy^itlt ltoi 100-200 piiSElot: A o T 1-2 A t/MSAIT 

Rjfaitfli^TETX XAT&B.

d. #A*ig
ttS6E©(S±tiaSg8I^BrS. B*, A«AX©#6±l638g»^$.A>-ttTaicSt".

2.1.2-1 S Sa*8S®«±tlSlig*

«« Km

H7U7 E&e $9 5,685
^ 7,234

# 7,144

EBB

C
<I

C
O

C
O

C
<1

&

OH ebb # 8,767

T > KtA7 X.tSAX, SC(6 # 8,673

7^ l^i6 21,173
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(2)

0##(D5i^(D#iAm# 1995 ^7# 1.262 #t (h^oT^6. @807#^-% H7U 
751.5% , ^7714.0% , 77U79.0%a^oT#30, C(D3 7ST 74.5%$r6&6T^ 

-5 o

^SmCO^My □ —

8. i?fc0<

h7'J7 (Queensland), 777" (@0(5) > 77 'J 7 (SSO 7:£'T^<
^ITW5. ^-Ah7U7 (New
South Wales ) T#< $ tlTt^o

b. ilr^
mBW7#T&5. m8u#mm^i:^ALi:<

c. pS]|^liii)|

6#0j#7T(D#:i^#—o T W<5o

#7/u^xx^h'
o.- vH- H/OAiUaif'J#: 100-200 Wm^#7oT 1-2 

m%^#^T-5 7X7AT&5.

x^M-C^^TUr-^li 2 3&6. x^jl/^—tiB*liHA75¥^6tefi;7'tti£ 
^TCU/5. C02l:3WT#7-7#43T&6. 7(7)7^, l3#7-Ah7U7, 777% 

77 U7 6g#L/:7-7#&&.

(3) m#

m#(D#A^mgiJT^5^, mi^^777777##@^%, ^2^^777771: 
7, #%3WW7>, m4{&^OM4;5>7a^3l:W6. C(D47mT62.9%^6^T 
U6.
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a. ##

T##-f 6^'^ !; 7

Z^[gi{%76<!: LT(j:##^A^)6VXl^AL$r!±ALT%@(D##^^/ix^—

b.

>&K#LTV'5#^(l:]:-7/^3 XD^m^1r9o

(7)A^gm#(12eJ^±T^6^x

(4)

mm^lt^WiALTV^ t)(7)(k^$)5o
m,

$r#ALTV^5 t)(D(c(1^7>7)^6o

^7 K3: ^A^^##%#(7)#ijm#^ LT

EiRLTv^o

a. j^SK
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*#^#60^07 0- (#)

b. ##&

(Flotation) ####:(j:ll)&LT#i#(kt

#6

-15% . 60-65% x ###?),%#:# 60-70%

3m m#

^y^r/lx )##, ##

# ##. #A$

#0 :ISP &

(5)

A##;%(0#A&@B'J-C^'5<^ ^l{&^)W7K^i7T-e40.0% ,

TT19. 6%, 7F7 0TT15. 6%, 6% 6^01:^60

32-



^ z)^ 6 3

a. %m

^) 6o

y^>co^^#tj^{k7K#(D#(zC5

2(7)^m^y i;

b.

^mC2/C3 y>y(:^6^6o C5 =

L N G(D%K#(k LT U 1M f/L^;h,6o
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LTLNGe# ' #mL^#(cmGtL6o

1 #(7)7"-f. dS/LG^o
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2.1.2-2

11.2 kg/t 157.000

3mm ^rvu^r- mmm
f-m mm 1+ f-m CQ

#184- 119,798- 191,752- 106.2 kg/t

2 51,066 kd/t 231,927 kd/t 211,111 kal/t 4 l#2kgt

7%^7 21&21%t

a## ^7/1 mmm
f-m mm 1+ f-m

127.241-
215,907 kd/W 96,455 kd/M 223,796-

312#2kdAl
1&8-21.9
kgxn/kl

62798-
166#6kd/W

100,466 kd/W 163#!-
265,752 kal/W

128-4&9
kg^cyW

rc^VUJp—■ mmm*
tm-im tiift mmmm n- OQ,

1 #A l.Ol/t - -

Wj 20—30 kwh/t 16,000 kwh/tl#A:
1 #A 0.72 l/t 13 l/t - -

Wj 20—30 kwh/t WJ 235 kwh/t, ^ 38 kg/t - -

1 0.41 l/t - -

e/7 60 kwh/t Wj 3250 kwh/t
1 m 1.95 l/t - -

Wj 20—30 kwh/t
1 E7 1.11 kwh/t - -

©In 1 m 0.41 l/t 36.4 l/t - -

E/l 60 kwh/t E/7 750 kwh/t, ^ 226 kg/t
— - - -

— - - -

1 Wj 70^60 kwh/t - -

1 - -

am 1 E* 15000 kwh/t - -

(#0 1 im 1.2 l/t - -

Wj 20—30 kwh/t

(5)^^
mm?mm

mm n- f-m 00k

1 1,961,000 kcal/t 372,500 kcal/g 2.333.50C
kcal/t 3 47.9—123.1 kg-co/t
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2.1.3 IT'JI

(1 ) <9v

¥Bts i^sro^ee*# (-®eE»$ffl) ii. 8,729 ttkwh -e, f ©m^n, 7kt> 8

38(*kWh(«Egtt : 9.6%) . Xtl 4, 834 {* kWh (fWJ : 55.4 %) , 9] 3,021 (t
kWh ( |sj : 34. 6 %) T6-5.

T7ij*9<9j£7nbt:¥'f''5t>©i:LT'tt«kt(lT©5. £/t5
971:11, EK9c9j. LNG9<93, 5*9(97. $7K%1^Xe*4WT
G-5, *■&. 5®9(9jtli«tLTVK^lfijCfcO. @Bfffifijfflsp# 5%«T©«SSft)
8-1>AG jfiif., ?#9k©@97mB©#ai:*l5LT7\'y 7 7#*@©6LT©%#l&f#9b

tftl'5.

b. W3t©ieH*=ky-'@i±JSffi
^@©EBietl%S7"n-t:xiS$5lit©'f >-%> h UT$>b, %*t:A>7)*-58 >7"y h 
(X5W-, £77 h7‘-y h (**. ©f-7#%#£

*5. kt^oT, 8>7-y ht*93)75,t-©77 h7y h^'®®(±i*57k97fg«. 43=t 
@&$«@LTU5mf97*#&l#1.L9:9<93*@©»&*m9:L, 

es, 5®, LNG©&9$l7‘n-t7gil©% >©> h Ut-^iRSL-/:,

^MiT'SL/tcojpa®*ei4. ssass#©i!G*ai:S7'<sssnfce®»
##**4:*#)f»t5B8EUTt>5* 2.1.3-1
Ufc. ft£, m%*mi:^A^5#K©iR$l:3©Ttl, *7'Dyi9KD-iiLT 
ijtffi, (01) *97t7*«9f9SF)f^'7'L't:9foT7'-7©SacfJT$.0. S 024oJ;t/N02 
© ft tti Heme I: o © T l43ti»;lS3S t: £ £ £ o T i > 5.

2.1.3-1 m
[#@ : g-C/Mcal]

5 103.60

s # 81.80
78. 11

LNG 56.39

c .
%117'a-txgiJl:, *StS7"7> h, /h$t§7°7> K Isit/TO© 3«i:o©T$M

u/t„ co2 fttmEwsu. 5
«%9(©^im< £H:6tro6©-8£7kLT©-5. SB 2.1.3-2 EI:689<97%S77> hg'J 
©m###%m©#miR#e^-%L-Ca9L/:. 56k;k9:©7-'-7l:/\*5 7W;kS© 
©11, »61$lie*il:l:-3TSixW©&ESfl/:ESi$ee0T©W#*7)s"S9j;oT©5/:©T 

119j;©^<i:#e£sn. M9j-5^W9)S£'@T*-5„
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2. 1.3-2 :«7-7>h^b©$«inw^*<7)SPtmsse

C02
(g-C/kWh)

SO,
(g/kWh)

no2
(g/kWh) (kcalAWh)

® 246 (223:1 
© 257 (223:* 
© 211.8 
® 225

s*mm
k*mm

© 1.0 © 1.2 ® 2174
®Wd) © 174.0
Sitek/; © 183.7

CD 188
© 191 
@ 187 ® 2243

LNG©* ® 138 
© 133 
® 122.8 
® 120 (CCi ratf) ® 2135

LNG CC ® 107 (COS 
© 115.5 
® 113

ratR)

LNGA CC © 99.2 
® 101 @ 2055

¥ £| © 171
(162:%# 

© 159 
© 112

© 0.147

© 0.271 
© 0.31

© 0.152

© 0.338 
© 0.23

[tHW
<®*«F(1995) ©NED0 0 998) ®St5C®#(1998) C##e 
©**41(1997) ©j@S0T(1998) @li§§%/V7l/'7 h

su (333w®<mwmimt-

2. 1.3-3 8 S£giJ© smz<n£g
co, sittugiae

eSxltic gR ( 8—22 P® 1,425 Real/kWh 103 g-C/kWh
Sffi (22- 8 B#) 1,150 Real/kWh 83 g-C/kWh

(¥ m 1,333 Real/kWh 97 g-C/kWh
2,455 Real/kWh 178 g-C/kWh

(¥fi£ 7 9 eASttro^iSHl)
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m®.<Dfflm\tLNG'Xt>\zhft&-tz>. bp-6, H+t-
■i 9)1 (CC) 75i#at£ttTl">*l>fc»£. Sf#‘®iRjScm>tolJ)§CCtUA'7U>y (SEAL
H»acc) a$is$i; a 77 wactzt

$SLNG*AOCO,#tlJiCW4IS, »*<*© 138g-C/kWh A''Safttttti5.n5. GCD 
SfcoUTt),

SO,t)j;a'NO,t:II, 3tStrt©A*7'y+^#^. (W) SAESW^St 
A b ©SSrr-7 ©ftSAWctlS.

t£&. x-+f->A> h U liSSSSffmJSWiT® D. ;c«H«gi 

4c5„ $/z, fire<hsr=ie*^®#tti!fwwiroSEi:t)#e"r^STi6^„ ® 2.1.3-2 si;
^LAfii:, SRfl*4iliSA%erotb^*s'fg<l ikWh £fc 0 toEm**£> =m’C028Etiti

ms^sianctt^ia2gt^sssntiio, s0:#*#N0!#mm#@<D##

(2) Sift
a. BUSfirK

#1: j=7TE*f 6j$(f S@IC=koT5>#Sft/;@ttl?65:@^j:VA\

L /a@E £ £ G l;l@T£ G i £»»@ A A 7. *ZbASET'fi1 o$@628E 

#@A©©, Ba©«ETTfT51@^«E^@tu5o l@i;iaX»8S«u.a» 

©1*1. efcHH&^roiasSTA'XtlitogHbTKST, fnb®544n/l>, 7>>4f 
ISSS, 10~20kg/cn!2©E*TT»ft-r5®T»ft6fflj#XtcfctfnS6@-200 
5t7+l, 200 -250 tS^StTi, 250 -330 330

ettss bi;#ETS@fni£, aaett,
EA*8#AA6. K?lil;S@R*t£#<-a&«£©i«E^£0i$ltt7X 7 7;b HC&

5.

ifiikii2a©5ttiatiw,P¥©»s^jfi©aftt;=to. m#©##A#SL/:. »*
7U >, $iiite A © lilliffl EF lifter S , E-XU -tf-Xa >©-H©SiMlc=k 
DMSI£#^l;iiSnLfc. £Xc, ailiSBl£M7>UXcA', tltt, ASM A©o/tEBfl@ 

E©SBtttl8DLTi^. G © J: 5 &»DaD©6Mtt £ © 5 SB#S©*E'SJji:*tS UT. 
5ttttHIJMfBG‘37>'T’0 Cl'fcbtl'Si.
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iJnl 5=E Ip:
4##Br(7:^#(7)A##T&i9. Wt&(l±Pg. TP&,

3##zi^lj^aT^6o

(3) ^'7

#T|i^7(7)^mm(l^{k^#^7(cZ6t)(D^W7 74. 7% <^g#J%(C#V\

(7)2%^LNG(0#A^^^Ll:^6o Z9LTc±#^7$##<7)Mli3(C#m

TV^5c

Uttl^

LNG(7)^7{^3:^/L/^-^X.G^^o

(4) ##

3#(D#m(7)#^T#G^L6^#^(l#m^#m^ 99-85% . ##&(! 90-95% , 

m#@fk#^fj:40% i%TT&5. #mg%C^;CT#^e(j-G^5o

a.
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r) , s^sst-m r> ©iS£*£#ATjFx *«e 

©TT'MSSta*T(i 13°C©#A©#F&6©T, «5,S©fiHSSHSESJ: 0 -b#<

uef-s.
b. ##& (PSAii)

P S Arili Pressure Swing Adsorption ©slbtFSrty fcfc©T, tl/^17-/-

£itS®LT®*#X£Sig-f 5*?£T?*-5.

c. SSiWKii
Ki: ifiif-, 38flMt:S:hte©Fi$*T$>-5.

IJ y h*5*>-5o X^T-JWJ y

©T-'h$l©Bg-lcaT5 =

IflSSSS

y-XtotMti: 1 yF/rT&5F\ y- 71£±® 11 £ T® ET'S £ kiT ty 5 „ ChttlSir 

X<y 7l:j:5#a##$t:Z6#l:j;-5 t©T&a.

(5) ,ia

a. y-a*®© pm® £ uztsic =ko 6n, ^e©i*igi5tcK«*te**ffl
i 7k6@#% if FIS tt bim>5.

y-tSAF'f y-<D<PXb^'( y-#$F 85-90* a#tA©%k< y-i 
IT, S«ffl-hLTE<ttfflSnTU-5„ SFcTkfiWy-ICtt^-flSmSW
t)®St)SST\ HMfiEfflEAtt !0kgf/cnizea$-eT, e»ffl?j(t> 20~200m!, #%# 
t) lOt/h gistfflfc©i«#l'. Sifili 25t/h £ XX.3 fc©fciinTl'-5„ T^Ttott

b. 7k*®< y-ta-KI:A7k< y-t:E^/k®© KyA (flU) 6$»©7k# (ASRIlTk,

y— 71jiX bkl&Fy /to

(6) /k

i#m7ktimii7kE©^^#A#*#&m&#. ±»% ^ ©mim&^ & @ m&K ^ 11

©?&-&. ±7kii??»4j£P£i®. «ass»nV3iisroic$$68^6a:@s-ti:. -e ©m#

ILfcfcfflTW. to7ktt7kil7k$/tti#F7kSlE7k<kLT, < E >3 S £ zH8@& £' ic J;

D, eiSW-E-totttofiey-^l&SLfc 25rTffiK* EME-A • cm ##©lxT<7k©7k-C*5.
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{^C^IGM^-A- cmaiKD#

63
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2. 1.3-4 id

(i)#]
3^14^- mmm

m LN3 @### CQ
Q340kg/kv\h aoo8i/Wi 92231/kwh 225g-c/kwh

(m 0.1061/kwh 0.0651/kwh 9234Mwh 187g-c/kwh
(LN3 90081/kwh 0.0071/kwh 0.146 k0wh 0.2191/kwh 120g-c/kwh

2zlV] g-c/kwh
2j^tt] g-cytwh

om
^vu¥— mmm
fX# mi# It f-t# CQ

1 851,000-
946,000 kd/ld

851,000- 
946,000 kd/W i 398kg4d

2t# mt 1 284,000- 
355,000 kd4d

284,000- 
355,000 kd/W i 398 Wd

21# mt l 284,009- 
355,000 kd/W

284,000-
355,000 kd/W i 3981^4d

4A#A mt 1 449000- 
553,000 kaWd

440,000—
553,000 kd/W i 398kg4d

mt l 430000-
473,000 kd/W

4301000- 
473,000 kd/W i 398 k&W

mmm
fX# rc^l^r— f-m CQ

1 925X136 kwh#M^ - -
(psa) mt 1 935X14 - -

fslk 1 93X14 - -
1 97X18 - -

(6)zK

DFtkSA-:M It mwm

mi

zmm zc$/Wr—:%/] 0.105 kwh/m3 0.132 kwh/m3 0.237 kwh/m3 - - -

_hzK ^/Wr—:#t] 0.163 kwh/m3 0.296 kwh/m3 0.459 kwh/m3 - - -

- - - 4.6 kwh/m3 6 m3 0.435 m3
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2. 1.4 HiiM

(1)

h>»tt 66 «r h>, HK 1 ASfc D ©¥m3! h 54 h>,

K XX n (Hii^ h oleSc 1C 111^51:111 (4 tz. 0) 145$ 5, 500 (S hv4LDT1^)-6o HE. 6 CDlii 
Sflgflg'J© > x 7 (44-6*) 6. #iiMh>»^-XTS§ieft¥ 90.9%, AtoiSil 8.0%, # 
ii 1.1%, E5 0.01%T6ij*ro6i6-5ttaF»iE@JtolCfil/X

^DTI5 C t*4fTbnS. Hi£tiMSij0->iy£ K> + P^-XtI5t, BIW53.3%. 
WEriil 42.1%, SM 4.4%, E5 0.2%£&9, h >^-X0->xyiCtbRLT61)*^T 

»s'd, pNESii, ai,
47km, ®jl 321km, WETiil 442km, ES 952km 2: 6iW7m|iito@0/c»6T«6-5, gtoStt 

ffi£SM$iH£, ttil, l*)E«$, ESliE-ft8g«E«iiS±#:^ UT0-5.

(2) < 70 h U7-7#Ig©/:&©E44

Ell. SfjjS, rtE^iS. E5048S04' h Ux-7$$l©;c«i>©IX#-£$2:#>fc. 
(IB 2. 1.4-1 7d)

SIJ)*0(g^i:liffliiSiiail, ffi«43ckyiij*®S0aSlcJ: D4 >^> h 'itfiW'ts.z,. $ 
tz. mmmmtix’etmm. smM<vmw&y. g»mn##A^i\o?#m!g#t@0ca
A'bXyjl/44—?S#®t 4#u.

l*lE?Si$l;=t:5«S0#@li*e#iilTxy;k4;-M»»«1"</j:t% < V'ON'Jr-?

iimmgumm, mmsu-rn, >*-, m##©&
fiWfflUn, #%0 SE6.

ES«i3to#^ICtt, ffliSS'J2:UTW##ffl««h#^Sfflfi2:7)s'$,6/)4, Si*tHoUSt© 
4eM^bxyA-4;-s*ei/^;k^iS<, 4>^>hu®$S7)4£'®8$7)'aB-r^*TS5.

o)

g»i*^-#m«T'S>s. u^u, $mcoma
lcli-E6gt;tt®i9l»0|R$T6l**i:d;-5##*,&*, gp-fe gfj* + ttii®ffl^-nfc4±©x^ 

sic, #jS*5tTO'E^toiSa ICttSSfcli^STyEB/tShTtb-atoTE

mtbx. @®ss/:ttaii, $>%>v^i:t<»mJ}ZBimvt&»n\tts.bts.v^ m^x. cn-s
h u i4cE6©&#m#m©f >o k u

ilC&-5. *fc. WfE0#mfmi:4:0%$)#»&». «*T5L0ft:*?)(«O, C0I@ 

ICckS'f >^> h U 0g$S:fES1"5ir2:A4-£-BT6-5.
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2. i.4-i a $

mm
i.mm

(1)]/Tt$
i.mmB'jam
(1) \i")>)

(3)^)7°

(2)H/-7-$

i.mmgmm
(1) HiiEIB (tyj'h-)
(2) ^7-A' H+t'J7

(3) @m$@mm

(5) LPG,LNGflti
(6) ###

(2)*##m#

z.m# 2.m#
(U/hm?^
(2) #m^7^

®4 t $
(3) ±m7v9

2.m#
d)#mm

(2)±mi#e

2.%#
d)#am
(2)±g#

3.

(2)T^-t'
d)y yj>$
(2) t -f-t'
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(4) mnmati>a>su
f AH*,,

o-tftmwsm <>. isiivx-y h«i, h77?uga. m*H A m*£ c m#& 
lot, m-x-*}i=¥-w.m£X't>m9.nmm. #t: s co2»«$

twt :i»)l<4t5.

(5) -fy'Oh'Jf-^Wfia
JICST *ctA'Mii®H^bA^VAXtt$iflSV'f>^> h UeSULfc. ffflftSMSi 

£ LT/nt"(# 2. 1. 4-2 IS)0
LT, Amimamb &#m#Mg'ito

i). croeicckst. ftiin mkcai/t • km, mm 

mm\t 126 kcal/t • km, IE $ (IS A $1) H 5700 kcal/t • km. 700
kcal/t • km, gESAi<J 2300 kcal/t • km 3 fg£ffi <, 1100

kcal/t • km £ Ao Tto-S.

egijrox-AicouT, mmommi:4=6#H/kiS0MaLT, f7-«i
M*HS8i;«M*®to4(Sx*;k4:-7ll**0x-4'7)4*6hA(mA 2).

sttSMex-^nsiah7-y/7, /jsgyi.773,4). 

dtl(;=k5i«yi. ##«#!: A 0 < >T > HJ A*AA 0 #A6 £ £A%A6. M mhyy 
£, A >47 0-USA 300-400 kcal/t - km 8 ST £3/A #« b y y > (4-8 l»TH*t) 1200 
kcal/t-km g$, ,>32(4 IvlUT) THUS 2500 kcal/t-km gSICfcAbTto-So S e,l:6EJfilC 

A-5 £ Tn€n0 liZj 2 fg i A b T t > 3.
*)« to « S I: It SfflfB T' H 60-120 kcal/t-km T^IStolTlk^-tW#* J: 0 atS^txA* 

d40^^fi»ICAbTto5(ttiA5,6,7)„
toSMiiTH/l-HtoT-AfetKoAS-BnA. UZi'U, W#*15E®KgiJto

//7)7-5l$£to«Sto$>d1W#HAto(tiiA 8,9). $A, < T^tox-^: kcal/t-
km IC##LTto.5£^A0@to&6#l:Ai3, x-^tofiKOtlA, M*#^#MI:#aLAH

*IC, SSmW^MtoT >T> h U £LTIi. C02. S02, NO; H:+#TAAA#t)#ATto<
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12. 1.4-2

(#@[ : kcal/t -km)
1994 1995 mm

J Rm# 117. 5 117.8
R E 96.2 100. 3
Eil (It) 117. 2 117. 5

706.4 696.0
2,272.6 2,298.4 1 )

SihS (it) 1,102. 1 1,085. 1
123.0 125.8

MS (Srttl) 5,683. 1 5,703. 5
mmm# 636.2 640.3

B &mMm

igitizfrit wrn(kcal/net-t-km) mm
tN—fc%
m m

62.6 
16. 1 2)

it#' -mwm(kcal/t-km)
co2#mi

(g-C02/t km) mm
5,500 440 8)

eos
1005

8,514
5,934 9)

ec

mm it#* -m%m(kcal/t-km)
co#mm
(g-c/t-km)

so2#mm
(g-S02/k1■km)

N02#m#
(g-N02/k1•km) mm

H«ggth7^ 284 22. 3
ivO 1, 167 91. 5

2,554 200. 2 3)
T)>) 2,092 163.9

5,778 452. 9
r/^H- 6-;6 336 26.2 0.0285 1.017
r^n-'J- S;ti 410 32. 2 0.0349 1.195 4)

63 30.0 0.0045 0.022

A0@ it#' -;NSM(kcal/t-km) co2#m#
(g-c/t-km)

so2#m#
(g-S02/kl-km)

N0#m#
(g-N02/kl•km) mm

5Mltti(£lim) 64 19.8 5)
=i >TtHQ 84 6. 9
ROROflti 95 7. 7 6)fWmM} 120 9. 7
7 x U —H#l 739 60. 1

109 8. 9 7)

nam : W9#j$
2) mm : Inst. J. Hydrogen Energy Vo MO NO.7/8 P505~516 (1985)
3) : ##63# 1994 (M)
4) aim : H-omacRiir&mmie# 1993.3
5) mm : 1939 (t±) axmmmsm)

(M) HAf
6) mm : 1994 (#)
7) am : hu-tD^icsi-r^ms^s 1998.3
s) mm : (M) 1992
9) aim : Energy Consumption in air transport Transport Reviews 1984 Vo 114. No 2 159~171



2.2

2.2.1

*7 'b o f oT <&1 

C ^1 b <7) e^l S ; :^(hLT,

fb#!

A0T6o

~D (D^bj3.MiBx.fy b S(^ ”C (D

g&omaitTm&6ca^#6. #
%oT, Mb^(D

H(7)ct'5/'cC®<np'Tfi'5.

:'«ki:^kT5, <7) ck O /^Mpppp

H<h"<r'btz.^b, —-r^ 'f >^> h Ut-^

C#j;5%#EW'b, h U-f-^(D#:m(D#^^^%m(:Ll:^<

(i) e#ma

l<pp
5#mai:3^T^m#^6TE(D i

U LPG,77th, vxb HtFiti, *Titi> ##, Ali, BCli 
7%77;i/h, @!Rm#

7l6<7)! :op 1

(D
< >/<> h U ISthsf%%:\t^i(Dtz#)U~D tz0

/c^zL,

C^$rl#bT^<o

b. ^»¥^W7D-tr^

^pJ\^^M^t^X—'D(Dm^pJ\t^Pifzo ^(DMI&P)f^¥^JWAj:7n
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A5tyc,|:, $ 2.2. l-l [4(7)7 □ —ASffl Lfc, A

cZAAMn^BftKlz AAzrc-Z > -<y h y $r*$+5 Ufc_ fcSL, 107D-
ey/H:M3-^-&AA/TV'6V'Ak £A5AL(ilil$l$'S*;h.Tl'5 k%jLib,tl5s

c. Ditto

Rttlzgg lTl* Z<OSHE-Ctt«ffl#l- £ UTV5. 0 
5 z kt'k, ^SiA/cA tofflz>ti:R, ffla^iCC t aSRJtUffiroaV'liA # Atr, Z A# 
$XN4-*l€>$-*S*-f, £tfc£ LT — oADiito ir#ATft# LTl'5, *jb\ Ditto k L 
TWH^;uoeii, /<AyZA, t=-/Atc. SW, AA#@B##AT-Atii#6jt

A a o a by zaa-a$-4 y^y F y iz#A5 z i^'i*ti5.

d. #KDXA

i$H:iK$A$ 2. 2. 1-2 [gizA la, Z(0i$iRiK:£:ft#WfiSiR<®<D@:9-#^££i6, ## 

K&#$6-m-t5J: •) lz, #««|!M*-<oaE»e»4-tH|-C»»TV>6. R#<OfClt 
ifiMBAAA < $fkA5»lB-bS;fo5<7)X=, 8 m k DF. to a * A £, T L t> - & L tec y zti 
i:»ttli, KtoitrAmmiAitm Ajt5##ek Lt, m#eitAzlz#A5zkk 11t„ 
Z Z A St 8 Z it A to it CX £: 11 rr A / c A—E A a A A a A Si k ITttffl £ii5„

XefcZ 8 toFtr A# SSkS IZ jo It 5@5i W A-ft* All AM L A It, #AimA%#A##lz L

r$»rv>5. ^irotzzyM) •9r-;?efcEroi*/&T» bii
5k, to-SitoAifoAo k%A6iL5„ £A, rt-A-^A/KAA/Wz^^itAC'tkC'B:# 
lzoAAfcftltiDA5 klElzWai±|Bi_hi-5o A%, *H, HSflg^tiAAiitritASig 
ASrAEAnhsmA, £-l3Kilzg:A ZitA 0 . #m#b^#m$it5A y^y F t A% 
HDXAZk LAtEWzSajAdZklttbA, ffl* Z A ,6A 5 501 fit) Ate l' A A, Z AgttA 

l*lkqiir$E^5#**Sr UTV5. Ait, RttEr#*5*i5B»toSe<0»IH48«i6¥ 
Sizsi+$tiry5 a-a ASffl laa5„

e.

^A/xA-;pj*®«ettli«TA|+*(zj; o K*LTV'5„ $ASiiA:icA'/c=!f-tp=6- 
8pDnIZxt Lkjx/flt^Jtt Ay5t)>*l+*A5«IZ, *19SAIt»T<7)E5>*?£lr®ffl-f- 

5 Z k k It,
Ato#8Alt8wB$e&mK*mA5 Alz# 2.2. l-l Stttffl UTSttii"5iS'S-^fc 

5C $#% A t Z A Complexity Factor Srffiffl L A#8nn^AA yAy F !J AR® UAc 
Complexity Factor It, ^Dh^BBiyHiHiAijitoifclZxt't" 5 Sxliffl^o AtxA^A/CA A 1.00

k l, AAm<7)m#izjtit5isi5imtomi:#+5BA^$Af-&m#^#mAm#Lt: 

«Afc5c ziiitAyy hitftiz&ASildekiW, * |$(i z' k lz kit A it M# £ it A 
i'5/yZ>M(tZffi^Wlzfi| 0 S54§ig-(zttffl Zti5f*icAfc5c

tiiicojtiHiK$;ty3tW£tt5 k=S-|S:«AiitoSti|tSi$ilTt^5t:A, Complexity 

Factor A^-RitAsSEirlzgHt A^-fF+5 k , KtoPA^frlz&ASit A^/cA-k$F L 
< AditA Afc5, eAtA^Z/CA'-A#SS«-«StA*k Complexity Factor A#A 
ttkicAt -/izfi| 1 Ssiilf, Ati)fFjA n—AA'A-lzjyit5*lx<i^AcrA/c=if—Agdbtlt
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inO

mm 
1. 00

*
0.2552

0. 195 0. 124
13.61*)

0. 1501

0. 104

r> 0. 168
0. 197

0. 455 0. 182

*-►0. 083

A1 k y1 a tion
0. 2 —

0.0371 LPG | 0. 036001

0. 0750 m 7 m | 0. 076286

0. 2158 UVv~y 1 0. 2150

i

038240046 0. 03824

0. M2 M/ti 1 0. 112942

0. 1878 [H! | 0. 191829

0. 1064 | A Mm l0. 109107

^(73# 0.001688
0.093422

0. 2264

0. 0095 
0. 0005

m
m

(m

mm m
7^ ^

0. 000108 
0. 184534

0. 009812 
0. 000496

0.0230 AO. 022817

EI2.2. 1-2



SB2. 2. 1-1 S Complexity Factor—%
1994/4/27ITIE

Complexitv 
Factor(LLl)

Complexity
Factor(L&2) Remarks

(Retinery Process Units)

Cnuie Di st i 1 1 at ion 1.00 1.00 (*1)
Vacuum Crude Distillation 2.00 2.00 (*1) Feed BBL/Feed BBL No Dimention

Vacuum Flasher 1.00 1.00 (*1)
VisUr^aker 2.00 2.00 (*1)
Theima 1 Cracking 3.00 3.00 (*1)

Delayed Coker 5.50 5.50 (*1)

Fluid FIexicoking 5.50 11. 00 (* 1)
Cok, Calcining 98.00 120.00 (*2) Feed BBL/Product Coke Ton

Catalytic Cracking 6.00 - (*1)

VGO FCC - 6.00 (*1)

RFCC - 12.00 (*1)
Hyde cracking 6.00 6.00 (*1)
Catalytic Naphtha Reformer 5.00 5.00 (*1)

Hydiogen Production 1.20 3.00 (*3) Feed BBL/Product 103scfd

Hydiogen Recovery 0.70 0.70 (*3) u

Polymerization 9.00 9.00 (*4) Feed BBL/Product BBL

Alkv1 at ion 11.00 7.00 (*4) /;
MTBL 11.00 11.00 (*4) n

Isomerization 3.00 3.00 (*4) a

Hydrotreating
Naphtha 1. 70 1. 70 (*1)

kerosene 1. 70 1. 70 (*1)

Distillate 1. 70 - (*1)

Light Gas Oil - 2.20 (*1) LG0, HGOIC##/:.
Heavy Gas Oil - 2.50 (*1)

Desulfurization
(racking Feed 3.00 3.00 (*1)

Vacuum Gas Oil 3.00 3.00 (*1)

MHC(4)#SD - 4.50 (*1)

Residual Desulfurization
AR low metal 5.00 4.00 (*1)

AR high metal,VR low meta 6.00 4.00 (*1)

VR high metal 7.00 5.00 (*1)

Solvent Deasphalting 5.00 5.00 (* 1)

Acid Regeneration Units 75.00 40.00 (*5) Feed BBL/Spent acid ton

Special Fractionation Units
Propane Splitter 3.00 3.00 (*1)

Deisobutanizer 3.00 3.00 (*1)

Reformate Splitter 1.50 1. 50 (*1)

Secondary Cat. 1. 50 1. 50 (*1)

Naphtha Splitter - 1. 50 (*1)

H-oi1, LC Fining?. 00 7.00 7. 00 (*1)

Asphalt Manufacture(blown) 2.00 2.00 (*1)

V ### - 5.50
- 3.00
- 8.00

Normal Paraffine - 14. 00 Molecular Sieve
Total Isomerization procese 5.80

(Lube Proces Units)

Solvent Extraction 4.50 3.00 (*1) Fulfral

Dewaxing 9.00 9.00 (*1) Solvent Dewaxing(MEK-T0L)

Hydrofinishing,Hydrotreating 3.00 3.00 (*1)

(Aromatics)
p-.Xvlene (Molecular Sieve)* 16.00 16.00 (*4) UNIT:FeedBBL/ProductBBL

Hvdrodealkvlation 8.50 4.00 (*1)

Ext ruction 8.00 5.00 (*1) Sulfolane

Aromatic Fractionation 2.00 4.00 (*1)

Aromatics Separation 2.00 2.00
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(m2.2.1-3m#m).

LTAO#'#"^. 6%

j (D##/\(Z)E^$= QjXFj/ZQiXFi=Ej/ZQiXFi 
Ej :
Qi : i
Fi : i (Z)#%#(D Complexity Factor

SB 5)1 Ft T at IF L T l ^ 0

r. m#m#(Dma/\(Dsa^

3(D^r-X(:|xgULTat#LTU6.

(2)

a. sMI S Si Iti to

2.2.1-4 11

L-###v u :

B-Raffin.

- 7°nHk>

2.2.1-4 im mmmmacbmao&m

b. X^L/X'/^XhcD^O-tT;!/
X^l/>y7>hT13\ y7>h(D7D-^^^l:Hx-AT'56,
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$Lt$O0@5>£Hl$XD-bX0M$tti:;i*lcHLTKl$£'ti-, SWfig^&^fUL 
&Xb. SS*tLt4T5SiS@»tt£=fc3lcBT0-5. ^©tA, 7‘7>h:£:*t'- 
o®»sa«t#x.7t»7)s^awTfe5.

c. mm
8*0X5" l/>BI4IS^T*l?lifi)fT4SSn-i)i-7tf- (#1: Long Range Naphtha) & 

MLTU5. ^0,"STIi*«A*XS:ii5i'<KLTSiSt"-5eS6^$/j:00T. Hf4l:M 
LTIi-5©Sit#^.tau. 5it6ffl®T*esn/iT8B'tttt05-7-9-&B
*0* 7+h0Hf-4t LTLSffl Ufc.

5-7+htttt ttS 0.70 
C/H 5.577 
S # 0.03*

tfU SCRli#6A5-7tft)-t*tlT0 5 0T. @*40-7 >A> h V £-017:183 C A 
asii^Sii'tan&o.

d. KF01R*
*7+f5»B0%M®S:tt(glStiMt=fc5#aF^T!-X0®Bnn#*d3j;tf:x-T'5 ijf7

. -grox-7£ 0*08191

$¥* Oi££BT$itiLT03.

e. a+@0*ffi
^AtiaecfSAsn^STox*)!/*-. &AStt£Mtto=kut#mT-58i:*iiStt, 

Hnau0l*3t D93-tCiB#£n3 A#Abft3. ®Ban0a^<T%. X*l/>®jg7° 
7> Hi. mfoft±7"y> MA£]-l;«tnT03 tlfttl t!)tTt5t)'6TS5. Sit, 
BTXitAXB —B@»ti. ■e0^00anaa^btStt'-E>$«0S6T$.5= UtX'oT, 
BTXtiAtKB—B@AeMi;5j-#*-5l:ti. giJ0*>A>HJ t-^S«ILT, -en 
f*t0aat:M* 6< >a> h u es+suT0-5„

o)
3. t^® pp

LTA-tax'AmtM. **3'A£*#*BTM*Lft. Stito'ALmT 
0Bflt:M BIAS Ut.

7'X*o'A (BR)
x h U * o'A
XXU>7'7-7x>n'A (S BR)
700X1x7 3" A 
X«o'A

b. *«0iR*
o'AMtSCMBTlio'A®ifi0EafltillB0Xtt^*$5.7)A -f >a> h U0##R%#t

-54-



7(7)7 7 7h V
^(D^Tb^hVA'::.^ yoo777=rA, A^^\A(cc 

i ^7(1% 5 7-7 Xj'4# A.

BR, SBRC^LT(4:, ^^^mA-y^&tCT-yco^^^eff^Ao

(4)
a. ##COliX#

m^^-CV^5o ##(/)

0 Z < 6z)x % #i6$ cb

(c j: o "CV^6o

b. 7^ —7#^(7)Ay6

igcO[R(Z#-$fLTl^5-y7'AAr>A, Z(7)A^#)(7)#(1

6c(>T\ g A(7)^ity-7^(7)?#)%

^yy-<yhV&*a6/2,
6^6o

#^##^7: »9 T#j »9 KTA @#-e^^c-f5^Ti±y —LT^A^^L^:

(5)#A#

a.

#A^%

7 7 y 7"k 7 R 7 y
EtA#(l^^^mA#^$^6#J^^&b6Z9^^'3T^6o ^F^WA#

#^fro-c^5. ##(DSg^bb(cZ^A#<##:^^^i9.

rjititl, &%%t±JHiktiM* r-fb&AK tkiSttlsJ L-O^a. itoTi#

EES/tO C6KZ9HJflittWt* t1\ y r-O'iry i-yfltUfM
wBijfisr-g'e^ticM* >>, j$®@|sg-mv'-fj%UHfctMi@£»oTfiK®S:ft50 - 

»i ittmtt l;oi>tii, B’Srol-SIsgT'Ci'l' y^<> h <) Sr*fc*tt iui* 6*v\ 660 T, 
7r^>i7 i y^lkiUTIilMfi^ItLfc.
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b. fs$®#r£

W>1, efA«ES®83f®®-S-B14, x-^lcttA
faffitfftsifisftii. ^Enaes^fTo/r^-AtDSc^d'V.cucoT'. x-^rofiso

2.2.2 3>'3> h 'J £46

WSU&x-^W'fldli'il'S^x —^^^(tTUfcO,
L*U i+STilJ6bn^SE»lcoV'Tti«^J:5l:LTU5. Sfc. Stt 

##® f-7 A4XSLT® 6*^73X13, LT, OTta®lSBl*lTaS®
&S7)s'«fflLTU5e:$iiigfe«a^ESLTtt»TU5#'6't)#tb /t/su c^te® 
ikfil^SHttalTliT-j'.hUTto^fiESTis'ESHtoT. aS<75|gtLTSa/£T5Ctt 
L/z„

(1) fiitHMS,
5?tiSiBDB®3 ><> h V SIS 2.2.2-1 #):13S3ai:*i#l:3 >^> h 'J

£BB#LfciS£i. AttlfT'fTb 3cgE» AAt: i^fSCol'Tl' >^> h U»W*»B*E 
UTU-6. 8#13g-S3BaB® B*®Sg»t:*tt'-£>'f >^> h U * 3 b Of(i *Sfc D 
®3 >X> h U £{#IBLTt'3.itfe<i: LT(iifi<i*afcO ®SlTl:tl<t5'Mi''S-5.
(®Cttli$S$7F$ UTjy 0 . E—02 13 10 ^tkLTI'-S)
7333, &<>/<> h U l:#04313®g4)&#aBf &C3I:3I3, X®#B7)<X®3 3l: 

say-itbn/t7)^7j2LTv>5. ■€-n€n®Kfi,t3(3x^7i^^-®SB»ffi»t««tbia» 
«8^SB8UTl>5„ Sit, #2S®#{mi:#IO#63it]mB13f ®S3a,7)*M4T63>/< 
> h V

fi ?Etl S3 no ® *1 o'C13 fti W T13 kg (t) $;S6-r57)t. gtatx-^T'13 kl SSf ^.t*^ 
t®t®, -a®f-^i:i3#M#atm##^&#:BLTU6.

(2) tlMHk^SfigES,
5Mlfc#*®iSBpB® 5 '6 3-7+b»#l:ilfiP«T-5Knnn®'f > /3 > h U £$ 2. 2. 2-2 * 

CSLt, C3lb®S3ai3®-f3lt)#@m@t 0®3 >^3> h IJ (3|sli;i7S-5®TlEl/ 
>KM.I3#KLT®S.

St. ^2. 2. 2-3 #1:13, ■®7+)-»*®^(S)tt73'bBTX#»SrrSlf^®3'>^> h 
'Jt, 3-7tb»#^0TUS#a®#:+A*^*lj6#ot:#:BLT®^. BTX53ST13. 
^ai@T#K®m#z)%a*^La®®T, $l:ll]Hx3ll33®. L^v. m2.2.2-4# 
t:x1-7'^vx>43iiT13xe®ilfif*T'K»7i5-Sfl:T^. c®#-&t:t3Ka6giima®m 
1T1" >^> h U <n'&i\$:i'\r>Xs\W-Zr% c t £ts.%>«

7®s3BDp®j:7i:si]S3Bnntisn;eis®fBfa*j#'7BnpR®«'&ici3. 
itTM >-X> h U &#'IO#3ll33®7)(, m 2.2.2-4 $® jS^l:l3giJHS,®T-t h >7>t»t)
#<. floaitat'. «#, ^>t>i3xmw#<ao#t)XS3a. amacit^#
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2.22-3 BTXOXZ/^Z/HJ
Stii BTX^m BTX BTX

aa^i SIB t 1 5,245,000 5,245,000 5,245,000 1

t mtzv t t t t mtzv
±7th(S 0.03 %) 

LPG
SEngl

kl/t

t/t
kl/t

1.349E+00

4.755E-03
2.80 IE-02

7.076E+06
2.494E+04
1.469E+05

-

7.076E+06
2.494E+04
1.469E+05

1.349E+00
4.755E-03
2.801 E-02

mti
£/$SSE;6te t/t min 

t/t max

8.986E-02

1.498E-01

4.713 E+05
7.858E+05

1 254E+07

4.161E+07
4.161E+07

1.254E+07

4 208E+07

4.240E+07

2.390E+00 

8.023 E+QO 
8.083 E+00

^rt£v—$
MEA

sulforane

kg/t 1.423E-01 7.466E+05

2.555E+04

7.466E+05

2.555E+04

1.423E-01

4.871 E-03

ffl7K
;^g];K
^□-tzX7k

7tW5$o7K

m3/t

m3/t

1 447E+02 

8.540E-01

7.590E+08

4.479E+06

1.480E+07

1 333E+06

7.738E+08

4.479E+06 

1.333 E+06

1.475E+02

8.540E-01
2.541 E 01

T)i±i'M7k 
^o4zX#7K

#7k#

#7k#

7x7-/L-

%ib#

COD
ss

m3/t

m3/t
kg/t

kg/t
kg/t
kg/t
kg/t

7.117E-03 

8.066E-02 

2.016E 04 

2.016E-04 

8.066E-05
9.679E-03
1 210 E—02

3.733E+04 

4.231 E+05

1 058E+03 

1.058E+03

4.231E+02
5.077E+04
6.346E+04

—

3.733E+04 
4.231 E+05

1 058E+03 

1.058E+03
4.231 E+02 

5.077E+04 

6.346 E+04

7.117E-03
8.066E-02

2.016E-04
2.016E-04
8.066E-05
9.679E-03

1.210E-02

#^fx ##x# S* m3/t
m3/t
m3/t

2.218E+00
1.331E+00

1.774E+00

1.163E+07
6.979E+06
9.306E+06

6.938E+08 7.008E+08 1.336E+02

C02
SOx
NOx
K1b/fx

t/t
kg/t
kg/t

4.772E-01
7.604E-02
2.503E-01

2.503 E+06
3.988 E+05 

1.313E+06 9.788E+04

2.503E+06
3.988 E+05

1.411 E+06

4.772E-01

7.604 E-02
2.689E-01

mm® — - ------- ------------------ —

- - . . ... ----------- -
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2 2.2-4 C4-Raffinate(7M>/<>hU

PR ^3 mm
S& B+Raff. B+Raff. mt

t 1 2.4 1.321 1.321 1 kl/t
t sty t t t t MaTcU t/t

f-7th(S 0.03 %) kl/t 1.349E+00 3.238E+00 3.238E+00 2.451 E+00 kl/t
LPG t/t 4.755E-03 1.141 E-02 1.141E-02 8.639E-03 t/k
SHNGL kl/t 2.801 E-02 6.722E-02 6.722E-02 5.089E-02 t/t

8.400E+01 8.400E+01 6.359E+01 kwh/t
4fi£SK;6ftb t/t min 8.986E-02 2.157E-01 1.484E-01 3.640E-01 2.756E-01 t/t

t/t max 1.498E-01 3.596E-01 3.596E-01 2.722E-01 t/t min
^rttv-y kg/t 1.423E-01 3.416E-01 3.416E-01 2.586E-01 t/t max
MEA kg/t
sulforane
MS
rtMLJUV 2.500E-01 2.500E-01 1.893E-01 kg/t
ffl7k

;t®7k m3/t 1.447E+02 3.473E+02 1.010E+02 4.483E+02 3.394E+02 m3/t
m3/t 8.540E-01 2.050E+00 2.050E+00 1.552E+00 m3/t

#W7*&7k
------ --------- —-

O.OOOE+00 0.000E+00

y;u*UJl7k #7km m3/t 7.117E-03 1.708E-02 1.708E-02 1.293E-02 m3/t
^o-tzx#7k #7k# m3/t 8.066E-02 1.936E-01 1.936E-01 1.465E-01 m3/t

7xy—;u kg/t 2.016E-04 4.839E-04 4.839E-04 3.664E-04 kg/t

m# kg/t 2.016E-04 4.839E-04 4.839E-04 3.664E-04 kg/t
flSEIb# kg/t 8.066E-05 1.936E-04 1.936E-04 1.465E-04 kg/t
COD kg/t 9.679E-03 2.323E-02 2.323E-02 1.758E-02 kg/t
ss kg/t 1.210E—02 2.904E-02

—
2.904E-02 2J 98E-02 kg/t

#±rx Mxl 8* m3/t 2.218E+00 5.323E+00 m3/t

TO m3/t 1.331E+00 3.194E+00 2.474E+03 2.477E+03 1.875E+03 m3/t
m3/t 1.774E+00 4.258E+00 m3/t

C02 t/t 4.772E-01 1.145E+00 1.145E+00 8.670E-01 t/t
SOx kg/t 7.604E-02 1.825E-01 1.825E-01 1.381 E-01 kg/t
NOx kg/t 2.503E-01 6.007E-01 3.490E-01 9.497E-01 7.189E-01 kg/t
SUfctfx

— —— --------- -

mm#
—

--------  .... —

000t~450. 000t#%#ckV

— 60 —



^(D4:3^:X—XU,

(3)

< >/<> h U >/<> h Umi#m8L/:.

(4)
^r%V —y^3

tl&o

(5) #A#

2.2.3

(1)

& 0 AC C <bZWg(bm:bfi5. A 0 ^ n-y v

(2)

CCD^-y^^ X-XCACi" h

Tm;Wm[:&(b#6CA^Te:5A#x6fia.

A^T#, A#A6^i6o

(3) ##t:##^#6:ri&#o6(7)<>/<>hV

aof-^(D^63e$6@t)^<^6A#A

MT6W#^#<b#A6fiao
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m 3 m 'Jit'ffJI' ■ SEiSfilCjoltS LCI

3.1 86,(9 LCA z^bll/dli-EgEro-lX /Mll:oi >t®B»TO6

cc% IT, @^#0861:6®nan*ic
7)5#<. BIR -

U n-Tti, 860m###&#*T6t*l:, 3AW h+t—?;K»#T5lce:3'#. B 3.1- 
1 ®<9£9ft8Ban<9BSS>{t£iM>TU.5.

#2FEid£fflSn5)g|i6,'S»tt3 0 0 0,6$@x-5„ Cn6(9HEffl0, *fc, 
-r^TAis^iTensn/iSSTPies-fbsn-e,ct^rniu^s, ttsthsjotk&x -t 
CT, UtMXll/ • 7C6&6#9#(9fm@;6^#^l:31(T. etfi-U
^-fflisat, ■encMfeSLCAiroraH^tr^i'TSf. 

fcfe*L, ccT$g^T6f-^#ii. mmsatuz, 3 ottz^esossasto^mtiT-'
T-'-^HStt®!H$K6$7F-r:fo®Tltol-X $9-, V-Tf XL- ■ Flit

gfhcouxfe, c(9#e#«6/c&(9t^;i/*r&o,. stt®a$&
7Kft)(9TtTj:<, Sttmuv-a-^r^^-v U s'?
#m#6 (SpirioSOOORM H) (03:91:. ' CTMTTTMT0 AXi/u/itXnTc&TC i XFLijOx
£o

3.1.1 #SE0g|!S^'*«
(1) fWEcofMgliS
Sg3.1.1-1 $!C#5F#X-»-:OTTK6£ LT*ALTK5£&g56ll(0#E£(KLfc„ *&.
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0E»5:T^roiS*8/tSenaDSci, ±&fcw£ttAiT©l@©
BHiSi LTS 3.1. \-imzrnV1t.

%i.i.i-3*T^L/;t)©f;«. ^-ti^nmeroxti-^gRBSSiDiVTif6n?>. cnem#
fii<0|tdf:#l#W'aStlTl'-5. IB 3.1.1-1 SICSU/zrliBEirol'OViTt), oKn#H|s|#IC, #

□ /-HaStC^-E-GfBi7 DA, eaSStolBHAA:- UWbHZJI/#

3.1.1-1 $ :£ ASSESS,
*£Cp$pn4=i X/^^AA

370 *
25 *

■erototiu 130*
EU>^ 46
MPU ¥*frSS.X-*- 26
MCU 26
CPU 36
RAM 106
EPROM 96
CMOS 5 6
ADZU/X—^ 16
DA3>/i—^ 16
RS P7</^ 16
^(D#(D I C 1006
th— 16

66
• i7Jp°p @#7 >^>th IHxl * ^XpI^ppT' ^7 60 6

*— F 30 6
>th 450 #

dc mu 26
•>U3> h7>y'X^ 156
p7>i/X^ 106

56
DCt-^ 16
Vlx/< P 46
##7 7'^f 86
lasatn 780 6
Rfmmm 26
4z 7 ^ y 7 %jEX 46
LCDf^ A7°l/< l 6
^7A#A0Eo.-X 5 *
"7<7DA< vT" 46
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3.1.1-2 8 i&rfrJKSES
i^pEpp^S AAfLAA Am#

SE8KS mmaa•$*x-a i2oe
ESteXyWM LED 310

/\ny>7>7° Hi
y<X7^;i/^ 40#
%70A#L—7 3 A
7^77</^ 3m

7y;i/X xyJkFX'-#— HB
H@

#<# LA— 100m
#ms, A A 20*

20(0
PP 40(0

25(0
200 *

A—A 7 100(0
#iSt^
ms
asti-x'

3.1.1-3 8 d-ffiinittAtiSliSwi&M
EL/XpBpp^S ELfeftAA

AXXX-yXfiS®
PP

OA—^7/^—# 7°7A7-vXt-;i/E##

tSz&O^PP 7 L—A, 7 f— A#
#A * HxlSnp ^x^Aic,

"7> ^#D —P, ##P —7, ^
^Al/ L#

E«SS, p-7, ^<^77A;i/h
ffi^*-ti-i/>x; n-x. *'*(5, sss 
gg. ®*-xx-xs

(2)

3.1.1-4 si sift.
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3. 1.1-4 St
## mm (W

SECCffiSE/l/Xy+SWE) 25
STKMO 0.24
sum(B%M« 0.52
SPCC(mE5£iHE> 0.24
SUS(Xtl>I/7W) 1.9
SWP(H7/m) 0.062
SWCH (?f)P,1EjSffl@zWIW«) 0.030
ADC(77l/^#^7X^7h) 1.2

1.3
B6M$ 2.0

/: t)(7) 1.6
chff 34.1

#### PS 4.1
PPE 0.28
PPE-GF 1.2
ABS 6.9
ABS-GF 0.38
POM 1.3
PET 0.86
PET-GF 0. 55
PC 0.67
PC-GF 0.42
PA 0.17
7ff 16.8

^77 ###77 1.3
^-(7)# 2: 3' $ fl/: t> (7) 1.5

6 V' t(7) 26

3.1.2 • sas

4lailj;if>MgBPE)T0»fSicouT. m3, l-i H®S,8,©S*®{t7 □-©»#!:£; txTWSS: 
tKU >x> h VAm±®ISB67HT.

(i) 7--+f-r-0®»
1«i?»®ISII*ITra|51iR¥li. SttTattS-SferotoS 0%£i@x. S e,icKl7@iK£:BfgLTt7 

63:71:. a - -tf - T® ',i 3 4i. <3 I i to l ■, LA-LX/r'b, @a©/'\-V±a7_-X0/j\@©# 

^#l;-7UTtt. C©7.—tf-%@©Eb$134@f 6©6#x6fl6. rcon—y-*-Tro®att. (3

7®a—tf-®gi;@sti5KS,(7)6'S. *M. #aE©##f b##K©7ia.

*6. W'LW46. itoSte(*l:J;5[5]iK • ®I9e<M >^> MJ-r-7©®f#H. #4I:11@
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^,5o 3=W;L PVC#(7)#^<7Xk###60###^4#i-5^^^g#^L
T#fTV^6K 2(D^f(7)^PVC(7)N#^\

C 6 &%# LTV ^60

(2) [giRTy^-T(D^m

L^:#^t), #%^T##L, ^7c(cM$^5Z6t)%##^^LTV^6o 
[E]4x-L>^-(z#y)LfL7L#^(±.

L, mo, R:#m^T#^v^%

LZT<o±^####(l, [2]4%#(7)#mmi^T(7)$:M(7)###m(!:, [EWXT^f—T<o#A#f)

60 ^7L, @ii%Tyf-T(/)mA#^#m#(i##(CA^T^6o #/r^LCA#m(Cj3V^T^g 
«kL, A#^M^t)(D(l^(DT-fT$)5o

a. ##,
b. A#^A$:(ze#^^7L##^0(7)CO2, NOx, so

x,

(3) f%T>/f-T(0#m

(i, #^(D#m%#^miL:h,6o z^L^(im±(o#mT#6$6is^^o,
T-^ 6 im#TA#W:aT#5T&5o

(4) 0f-T^m##T(7)^mj6ZU(^Lll^(0^m

^gy^/i/T(O^mi@#T^0, -ZT(j:, %%(7)
#K m6ti6o

^BUL,

T^^bOT-^(Dm#(:m^T(±, 0ibT^yMr>^-O#^(±A#^'5T#T^576\
#m##r#arL

(c/rr^^@±(Dm##^r^%x.6 c ^ w#L< %5o
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CCT/VU ytrT-f'tLTMStlZCDlt,
m&coms. aa^©###. He^yy-xatt An-saMae xo.

$< ©m###&#bXCt#7-©-©*#©l=A <3 pm%%-5. tot, -tttS©;*-*-©® 
IMme'ffixb .*13 =k 5 eX- y©#jfi7)t*ST$.5„ C©XSWB©/t7*U -y 7f■'-* t VTli,
:A©A -5 lAASILX*© bh3t t7>i$$ L t b

a. byy—ixes • trY >z\> h ux—y
cna, * % ea#a#Bu©?Bi*e*x& % c -Maasas o &

t##Ab*i33 (e^iCcfcoTtiefius^y-y^foLn^vw)

b. #f#l©V+M y-H/ltfibb-M >^> h Uf-y

rcTii, u+K , sai:=k-oTfSbti/t*ie©y"y
xa^e^b ue< y;i/##Yockm:j:6mxne©m^/:ij-T%<, f#bh3ee»cj;3;/bx 
xi$©S:iti/)s'aBTifcd^Sfons. MShfc«PttS£‘©j:blc#x5*4iiEUi|!S1giT«$. 
5?)$, e eerosiwz^shtimatf, u-se?jwsi^©i®WLcAoisstbxiin&

c. satstawiasY>a>hur-y
SMhMWH >x> mj X-yc©eict)EliliKi:=k57‘7Xx6$©Slti7)s' 

Mt&frns. #%#@]t.#imW(tm#l:#©*13A3ect}a#tab*l3CtA#iWb

d. ##%3^(tA3A b U or—y
tmrMWzan^ >-x> MJ IS, %^#iSe%i:#k3d' >x> b u©#i:. wstiHtoiStti 

t:j=6#*#@7)%bAw#TS#&Ytg"^#A%6. lie. t><x/jxjet'Xjttxxffiiixe
©giisis, c©gp^l:*e'5m###©mMt:L^#Aib6^Rr#W^Aiy 
etf*b®©ettis#©®«sitii. es?) w*sn^#'>ss©sthctt-A 
tiWAbti^'bx&3. (Him, mn/ue©em^*B#©mimi:mA%7)4^LcA 
l:A3ffimy?a$*13tt.3Tti:$>3. )
t * Ijtrr! tss n n e B11 *rj ‘ I d'J O'j ti fiHiX/T-i L < t£<, SIS 0 0) A ## 'M to a ff eltttxX X >x

>hu e-y©saj7)$nj|gtj;c^Ata$n5)„
&*. XEe@M©#mt:#3< y^y b u e-y ta. TKimet©^ ^mweeixa-ia 
TU-5r^*ta$ha»

3.1. 3 it©

tWE©^-!'7tH yexd—eE 3.1.3-1 ehcsl/c, c©ex##@iMa.
Tiosi-oit. Kisy-*-ct-oT. mmxaxew^Am&mae©.
c3x&3. $e, 'Mee©e*tt5Jce4^*sKittfteth‘EeTt)it). eox/r/u vyx
-y i:fflf#X5>t;: 3 liA* 1 x t * irXtf/xI'X. /\Xu y y A-yrtwtxb©X#@X
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5£, AI:*0j:5%t)<D£A5.

>^> b U
©»© >n>hUr-?
©T-V-tii/*, ^vu>S, x*i;^ssn;tismDroco2, NOx.

s o x, n (■mm.om'M.oiT-'?
®4>FBi®a#^T©^3. ix -y >n>bu ©-x
©*#gi|0 U+b'f 9)U:W3<b-f >n> b U y-X
©*‘@«Sfc«t*SPtCcfc-5i' >n> b Uf-?
(Dwsaaci^o^bhuf-?

z<n?t>, ©©©Icourii, *#ai:#^n5##fb##K«##$l:j:5. 
ttj#&@ltlto5 £ £Aipf#T&6 £ £A#tn5. Sfc. ©©^bli, #6n5%%±0XbXB 
©tcgaestm ^5 c £©ii£n5.

f«SKF'!«LCA©IEL<ffton-5 CiAb 9)l ■ SKMb^O® Ott*
£519K #651+5 £ £ICW5£#x bto5„ 2) HTSl/to rL—tf-AWIU

®»ix- u-»< xibemAtmto#*## j:o < ^5 ££©
*n«. -entt®«-ff«jgft£5£f5££i:&bTb*-5. <>/1X br-tXX>bt)^*T,
#**a©aa*®7)(?ai:iEg^6n^toj:375:f-xn-x#mA«ton5.
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3.2

3.2.1

(1) U1M 7;i/##/7°ot7(7)< h U-^#T(DB%

rij+K7;i/j

CCTl^ rij+K7;i/J (D^#^LT, —^^chl/ 

T6^#(Z)U

Uth<7;i/%@(7)LCA (gf#)

d. SiS^ U +y 'i 7
e. uth<
zmAbfia. (^7->;>$^) ^##m^(hLT

a.b. (D 6o

(2)

Lcn:^^Tii777vy (2^m#, vth<^MW#)

^(D r^J L&L,

(2^yntx)

a. l^:/2^(Dynt7[#JT&'5^

lAtiS
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IK L„ L,

F2, %9"<###X,,X2(>i-

6: ZZT(7)1^^ 2^(DggiJ(±>F#'e$)

6:

X, = X2- (F,*L, + F,*L) / (F, + F2)

(F, + F, = -^)

d (L1*F, + L2*F2) Z (9Fv — L2 — Lt

^ (i; L„ (7)±# < ^6

#-C^oT. ^7!:. 2^##e#7^(^ljm'f

b. K)

ii ^yo-trT.

K^Jm(DC/^T A(±m#6 1 0(7)7 4" 7f-4" () ,

1 ^2^^Eg'Jf 6^(174" 7^4" LT^5m5^m-f6<bZ5dS&5o

##(7) j: 9 C 1 ^ 2 ^ggij L7tm#&# j: 9 ^ (7)^/^% A ^ ^(7)Z 9 (c 1

2#c(:eU-6Zn<k^9, -#(7)Tci/r-^g>^m^^5o ^T(:vZo^^(7)#Z6^6

Case 1. ;

Xi = L1n X2 — L2 

X2/X1 = L2/Li
Case 2. ^^77^(7)%^##^##!?^;

X,= (L,*Fi + L2*F2) / (F, + F2) , X2= (Li*F, + L2*F2) / (F,-FF,)

\/^\ = 1
1 ^^Z(^2^yn-k7(7)^^L^(7)#^re 50%<)O 1 2^##(C#j()^6#

F,=F2 (>^6#^^^(7)^(C#^-f 60 

Case 3. Ai477A(7)^§^##'$r^^##'C^Z' ;

l^##<k2^##(7)##^P„ P2^ 7^7 7y(7)#%^Ps^f-5o 

X,= (Li*Fi + L2*F2) ^P, / (P,*F, + P2*F2) ,
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3.2.1 — 1
Case 1 Case2 Case 3 Case 4

X, 600 425 515 560
x2 100 425 258 175

1^7 7X7AC0^^%^:B%^#^^##T&6CDT,

'f-^^-X(hLT(7)#[##:^ 

M—(D##T&oT&, 

X^77vyaLT(D##tM^3l:<6(7)T,

$6C,

T^,0, C(Dm*^6t)7f-U7;i/7

(3) /h£§

^#(D7X7AHpl#^PR0%±T6X)\

#T&6(h#A6.

#{%{kL/zUth< ^;i/;i/—7(:^3^6##(7)#iJO$gO^(:OWT#WL/:^,

^#t(2(Dm7mmatro<hT&;5m (casei) m#

^(h#7mAT^m^%7k^mT&67. W'L, '77UT;i/7D-&6L4i7/777y
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3.2.2

(i)

Z(7)Z9(Z. LCA(l^
z 6as*#%##r&t). ve#.

LC I ^PfC&K Inputs
output^-f 

- mM-6%mT&6o
6,.

##(DLCATfi. LCI^Tfr-oTM^T)^
Am^frc-cv^^(D^$v\ ^6(cm&7D-'r^ mm -

L< lABL-CX^:/ h V 
^m#mm(:f^i-6LC I <k LT(1, #ia,

;; A^ig^r# 5j; 9 Ki-M z ^ ^m%c, #m
LCA#-0(D^m^n^LT&m^fLTV'6o 2^,6

t£ & t)(7) <^^:ixF^iTy"XrV>1^)0

6 ^fUcZoT#!:
6(7)3^ ho-/ix(7)&^$a|g^Mx.T,

9 7m#&o#,%mf\ ##mtKx w#m#(7)N##eTT9o

#(:, 2)(:^^T, g#^&0%a##(c#LT#LV'#(M&B#TV'52<kT^6d!, 
6K<9/T(±, #

%#m#C Vf-Y ^-oV f-Y
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X^Y/EYIIIYY: (Extended Producer Responsibi 1 ity, EPR) J t LTYY#>P)il'CV',-5o X

XtoX, Etid)KS#X$iDBBc09 Y 7XY Y/M9yX£XS#6y#X*tLTX66il 9^$ 
Xfod >t'9 %x.Yf"C#) *9 , y YE Y Y/WiX y "TXl' < , SSiafS^Srsfiffit L-YcKoiioX b 
XfiX A >X£f*X LXW#%##X(&*AX5# urmsnrt'd,

yd)y y:x
L TV' < r YXXXBttSX, LCAX&iZTS:: <tXsX9S£:il3c

-YYmtx '«&»$#*s*vt»«e><or 1z t r-t. s

A#(c##(n#YHk/Nf =bfiT# A^a6(Z ^r(7)^ ^ 7 ^yco f-z ^ ,

^ - K/<y f ^iirTVX L C A

6Z D^#xL6^L6o
##^P^(7)LC I(D^Mm^OV^T###-6o

( 2) L C I
a. ^ n -t ^

^ YlT^5 2 ^ T^)5o @^m#C(l#3. 2. 2-lE|[C^ L/t Z 9 Cm#^6(D|g

, %^(DLcncjyv^i:m#X)^(Dig^

^)6Z(bT, ^7^7
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#3.2.2-m

T^)5,

ii. : - B.,

cpmmmaiR
DF{k% ##co

LT#^5o
T^)626. m####T(j:BS%47#(7)DyK>^(cZ(9. %%8#l^Zn6##

ka^smg±i*o, i<DmM^fttft--fo>)a&r>ftfrtix^?>z tfrtb3) , a
t L"C%x_<5o £ I^Jz#

zc-mPA±@M:^#(c#^3Ai:5#
LT#x:6o

TOMS

®E$P ®s**&:»
©MCBAr'AtoS, «D«ffKA)

HKEE)

#3. 2. 2-2BI

I (c^yv^T, J%*%%(7)^Ws#%L<ff3oFLTV'

jo(9 T&6o

&5o #x, ^^@<7)Ztl$T(7)LCA(i##.
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±ZLT#im
(:^i-6 g ft A- ^- f #dm<; < # A,

zti^Ti^it AtLT#7tL c ATfi^^/^^r—z z

^ ti-c z /:.

pTazt^A j: 9 (A Z^)TfT9 (Z);)'—^%-C^)6 7h

)6, ^#:rfM(zjc(j6####=(D^)|t$r#^i-6ZZ^0#T^6o ##

LC I ^^l#Z LTV'6±#%#B(7)-^T&5o

^ h V j:5^ t#M^^T9 A&Cfl. #6fL7Z^#8%^
H V Hf#$r^f9^ t AT^ygUZ. rk6X)^C^##

9 (2. ^^^S-MT^^l/T^TZL C A"C(j:^:^/>^r—t U 

#$fb6o
-A. @3A ^6lX±%#LZ:##(c,

#c^i-5-r^^^M;^m(i%-#z^^-cz^xi^7Zo ^mz^oZ:

V XI##) (D^g T^#it L V"' 9

&^tU:Z5^#^LCA±T#(t7Z(ttL^, #3A^i-6Z 
ZZLT, #^###(^6VXj:g#)(D^^#^LX:joV\Z:^^R^Xt±^

(7){^^I^^Z^9 z Z(:^6o
Zfi6t), I ^^T^TZ^^^7^mA(7)—oZ^oTjo^),

L < -#-& z 9 L-cv\6o
t.7a-KZ&%t 6@6$i7)li6ero® 1J ft t'® ^$«t £

^(Z)()(7)Z. ^myn-k^^#6ZZ(:Z^T%^i-5t)(D^^6o yoi:v;^^(7)
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LT#^(W^9 75^\ u-c

$yh. #mk&c&v^-c 1)(mm, #
(7) ^2 $ -C&WB ^ LT^ 9 -<# \

^tL6##(D j; 9 (z,
—^(0Z9(c#f

#TV >-<> HJ $r^T9 (k. ^

±7^7-!^&#&#(%&

»9 t ^@(7)^-9

(3) ^Z^COLCKD#^^

^Zm^T'n-tr^CDLC I (7)#x.^(C-9V\l:^("^5o
a. ###&#
\. ^SP^S<7)Input ^Output

^#^#(7)7 0—&U:Z^UC&^^7hInput^0utput(7)#^;|g|^#3. 2. 2-3Bi(c^ 

LT^o $7^.. ^7^>h!;^m(7)^J^#3.2.2-im(C:^L^(m[%(CCV^l:(l. LCA
^T9

n. Input t Output

Input ^Output (:B#^4-x.6#BC(l^(7)^(7)^#%.6fb5o 
i

mm-^#^#(7)##^

###(7)##(Z Z -o T b Input t Output

60 ^(7)/:^, $f\ ^^j-#(!:i-6m##(7)#m^Z6^m(#3.2.2-4|g|(7)y^ 

D^#x.^^6o $7^. #m(7)#^]^mmm^^#(kLi:Lci^T9#'^(:,
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0 #ACOL #3.2.2-4g](0 y-</^n (D j: 9 L/cinput 60ut
put7)^#XL L^t5o

lx/</I/ I

, 7 7^7^ AW

'\ Output (7)#XL^

^(7)yo-i:^^06 z 6C3:^TAC60utput(#(c^:My%#;#) 

T ^'(DZ 9 LTV'< ^^MT^6o

-k^6^(D0utput(7)i#VX1^3. 2. 2-2#(C;j;i-<!: jb% T&5o

#3. 2. 2-2^ A^'J(7)0utput(7)^j
## (^#E%)

Output

CO 2, SOX 1 ) , HC1 2) ,

nox 3) , iii'i:Ay4) , 

r mv-j 5) ,

Cd6) , Pb 7 ) , In 7 ) , 
Cr6) , Cu8) , Hg 8 ) , 

As 8)

1)~8)

1) 7 7Xf7?S«^ IT t)^OT-r-^igAord - t li*V'4 1 „

2) 7 7^7?S^S^*«iS»-=hd 4 1 0

3) r'*#9(7)il-g-iiiaS<Sftrot-7)VN0x J; >), r>ro#<3S*5>roBET*fc57«-
NOxT-fc5fifc, OEbWBSW/iiS'BTBg4) „

5) KCfij; 0 bts-L^BM&ft (BJ$. B*S\ «@s#Pb1) <k»Mii^<t#xe>ix
5o

6)7) 7 7Xf77^-a^^V^#^T#T^^it^5 7T%f7^g:AL:'^T7' 77f^m#-^
LT##A^) o 

6)7)8) .

-80-



Input Output
n—&(^2ft(Z&-jV^Input^Output(Z)#^E)^#3. 2. 2-5[g(C^

d. Input <b Output
Input^Output

^Ammw#K
m

c.
•0 ##^^(DInput ^Output

##^^C07n—^ij, &^2^L(C&^V\Alnput^0utput(D#^E)^#3. 2. 2-6g|(Z^ 

L^o $7t. 2. 2-4^(C^L^(#^(COV^T(l. LC
A^^To g%(cZ-3-C#B§'e^6)o

p. Input ^Output
##&L#(7)Input ^Output 

0 (#1L#) CO##
(j-6v ^ <%#(%###

0 @3A%(D@m

£pmi4tSiz:)
0 (m# . %##%#)
0 (m^.

(4)

^%m(7)Lci(7)

LTl'< 0 AT&g^m^^C0^T^6o
a.

##, mm,

)K# (am. mm. m#.
qz#I#
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r c7)J; 9

-f. v i ^ L-—■/3 f;k£rffl©y, 6#Hj# (#)
iti-td,

*</>;$57x6-)«sfi$(-«<5v'r#tidti^/7>si-d*$-el #S»g«Dn^afciTti
$ i'E^y 5#ttizKi5:#!+"f 5„

©j; ■)/=e*i£^Sx6ti5„ Sfilgtl2, y^u-ya^f
>5*tt©©y;y©tj|'n "CfciiiiieiafrSrBTOI: LT*j< £-$z)Sfc50

L c AB#tti £it7i#ift©Jtl;®,'£4- STTia *9, z<nr t fct2,
r'>ftit2u2'>&©!* if 2©j <oi5P,ij(9B<)V'TV'5„ Bpi© (b##K©#t%l:##A: 

SS-SrBltd 6©9 EETliftWrot^tt)^5 =t *9 '>/<£© A i: l2%l:2i,'Z kxh&k ©9% 
y*l:i;yt'T©5>'’ o

l^u lcAw#ai9=-^(4, -mi:itism©«*
■yro/tsy y n -i? x ©aerai±S'i9sc

ioT®!pBn«S l:M^tTfo5 : <t 1:^5, Hrt k H^w#tt), &t>*t°—:>©}t
$*9:iim5iL7t#ttil:rofigyhi%aepflttSStc2oxX1kt6 
iitW'tffliWfelioi't, fc5¥gl:fcl-t5>x-^^»ffl1-5»gl:t'<79i 5 

yit&f W\ fo5vtt->5 ^ u-x3 y^ey>5rfflv'Tio<FP=l ioo¥Ppflcbv'o7tWiXa 
PflS/t 9 roSi*AMi:*<>v'/tiViBySMo^-roS^^fT 9 Sgi© Kiliii: t'ftli© 
y □ yX k k'n2 9 yLtv'< *)?>„

c. k >-<> h ) IS
(2)©yy<©2 9i:, /wy himk>^<> h n 

yi'SHil, igiE &JK**®** Uei'W47'f7t^ ?/v-roSisift<W3x>*<1--5e 
*5#e^dfeyttiLyv'5„

HilSi8W5E9T"CEit!!c5il-/:J:tl6 y X 2 gf-fE^ife (Comparative Risk Assessment;CRA) X
m4^tixmmxit, tttikte6mmwt'<n£jf£mm?$m£3i%&x u *»y
©2 9 S3. 2. 2-5*l:ixt'15aS©iS»Pni3ll®*^fclf 5>ti/i
6\ 2/y yiub©S#Pflli®«©S?$roff#«<5fej: LT, fciilf. ffiiPCiSyy 

yy->x!@©*Sli*g6<]l:Ey>'^'Btf®SEg©E,^yi€>KBl:*oT©5© 
ydiiy(S3.2.2-7B), tfc, spisttoffttytt,

rpg@is«-«i$>pi-*j ©ay-a-ioyii, 5##-©^#
yfcoy-<ty«6-5jaTV'd7) .

c©±9^em&##y%©51. itiifflLc i©y-^-<-x©fi^, Rvmm 
ie©LC I £-1! L < S$y 5 r k coMMti. X X'O h urns k LX^X^^—iMM
fCO 2 #£ti*S <21'yf-fi© L CA©»i>iI @ icjpy T, WStiK^rxt*

2,5 2#2 62i5. BP<9, EE#l jr/«io7c®@l:j9taT8*$S©y X2©'>*< *5*
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V'<y ? utv'< 7 > nr/£5=
LA' L, j: Air, 'Sffito, BtmtoAeBzySv'COfgSASfcd, $f-, LCAm

ISSii, SlWicO y y r> TltAe < , BIfjgti<t LT<A> y y S’Sr# LTl'5 8-1 „ :«/:fc, L

cAidioTJU^wy y ? coyr. ,t(2T§AcyroT'. lca jr<dK7)*&tft(y x 

sr-feyy y k SSiAST-fexyy h«f)i:ro-r*^itSrfMstiLLr. jSffiWAeSWiliE 
l t- mmHi 9 y t a t y •) fc fc a 8} 0

Ltoj: 9 AefflliCxlLT, ^S^WSritZa-ci'< X!gA'fc-50

(5)13*3 9 l:
«SM:£#S6roX$t4AiEm/s*mBtAeoTV'3giflE,

ZL#'> LTl'< yy[6]l9fcd L <fc A'L. glSlgClBlt5 L C I i Jft59
LASfcd, LA' L, ^AA(*m@%#(D##l9M:Agl3»m&gi-6L ^r, £Ay XirrLS 
#@&60#mSr%%XAkL Ltfc, WXK'Kp'Milik *m SUM 7 A- SrarftRWlL 

i Ac$ L t A'®ll Lit*V'„
Lc i iLjyv'T, yiMsonficoykMmSrSiylMLtti, #*l9[p]UX#t#5Az 

Sltt)5, kiiL A: Llk lE-f, mKCrki'TW#, ®nBnAS$*XST^'(7) =t 9 AeS» 
AfSSrLkL LTV'5roA'S-$Eto(9fiflE(9-t5A9to(7)L C I kftS:
%#t L/LMS^Mro,rofcy *, KtFSiSSFror/n-Lvuofc y 1 irA'XSX
A6. (MM*#X%K##%gf WMim

1) 461 (1988)
2) (m pp.55

(1994)
3) Af±, pp. 878(1997)
4) : 7 B#,pp. 81-92 (1995)
5) W###(DLCA/fy/\ 7t"7W2|' : t72^ CML - RIVM##, (f±)
m^(1997)
6) y$ - ' %m##1997#±####, pp. 197-202

(1997)
7)

'if <( 4lr <(
8) Heijungs, R. & J. B. Guinee : CML on actual versus potential risks, In SET AC Euro
pe News

#E - #q%- : LCIA(7)"Valuation'(Cjo^6##^mM#^^ 
; 3 [El%3/7 727(3^##^# (B ^mi&), PP73-76 (1998)

(LCA News), Vol. 3, No. 4(1993)

-83-



< Input >

Mil

(X>
ffl7k 4>

Bn°n 4>

h

=D

=0

=4>

< Output >

CO,

mx*
• lil'C Aj 
■ HCl, SOx
• NOx
• 7KiSfc<h*CD

S^IX
-mm##
ibe#
cr

#7k
■ ##m#7k 
• ##m#7k
■ %@#7k

4>

% 3.2.2-3 m 'Eintoaro Inputt OutputtDESEI



A

I
O
V

A
ih
T\

Z Z
¥: n

m
ik mz z

K-

IH*

m

A
5
6

V
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In
pu
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tp
ut
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/ ? >. ant****') < Output >< Input >

Mtfx, / f >, 
%ibxk#. UA‘(^«K, 7A.3-A-H)

*3-^

>-. >. II*-
fitlt**. SS. II*'

—l$<oiX, -? > ns -
,* W/K#ZzX) *. *3

/■I « ,

4 h

7a-3-;U, 7 : >#. 7

[qe] l $/:IIIkR6^%Cr#R
^go6^i:*g2 tae

P.59o^##ic^e

% 3.2.2 6 HI Input t Output(7)



3.2.2-1
Output

N Ox

(BOD)
(COD)
(S S)

3.2.2 —3 r^^yfy^y h y^lgo^ij
Output

70/

(S S)(BOD)
(COD)

y^<y h y @ <d&\3.2.2—4
Output

COD
BOD
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s a.2.2-5 $ cRAun^m6)v'Mn^iitz ismmnmmmm
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^B^x4#^LT. 2^6(7)##^^#$, ^@#(7)#[%(kL-C#y^y#^(7)j:9y^

my^yvyy^/ix^^^ym^^yaxi^^^^yoAo fy-yy. y^.i/^y-^(7)^

^y$B(gr^7)yC LTho
yy#^#m#(7)^mco7 o u. y c

^#%(z%@y6$(k L, ^yy(7)7D-B](cm^-c< a^^^mm#(7)±#

Mcy. y^^mem(7)#%y%#
gr%@y a$(c L/lo

7 n — (7)^iy%%#y^#y#$) a vyi^i^l3#:(7)2y 0 >-yyj: (pfT^T^c

v ^ y ± 2 LT^:<7)y-&-e##tL7^o

(1) ( = x y) x

^ : ##(7)T/^^y^y(7)#ai# = 26##(7)y vy^^#<7)#^mx^o%^^

zyc. @i{%#(7)#^#^#ci:vyy^/^#(kyao 
c^y. x y#(7)#^^&^LT#m^yT<a^v^m 

^y#m^mmy^a^y ###(7)#i^y^7tamm^#ymmy#:aAm2 uy 

$y cyL^o

(2) mm 4 (mmmam^mmmx yyy

(7)(iyy^#^Li:#yy%##^%a, ^avyi, ^^^#12^179, $/:, y
#^(D#^#(iar(7)#^^^ya. <2 (D #L # &r fr 9 o 

m : ^m^yg#$:7)^(7)m(7)#m#=^y(7)gm)$:J^$:'o'#:x9 y#(7)gm]$:(7) 

cmiR' oyy^/^my2^y[EiiR#<7)%m#^^^yy#mL^o z^y,
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Ti; j;

y-^@)^#m##m#j^^##a#:, mmm^#%^r(mm#

-f// L T i; y//CZ 0 ^T-D The

Tt# 2 19 , t, 500 M A^T#/J^## ^ #X)^ 3, 000 ^

#^T^)6o CCCfj:, aj^5PRMt#t%^:&a%X ###t)#(z#gL-e^^m#i-6m
A, mA, ##m##w^m#%@(c#

A /:.

^-#7^ ^ L. ee##m#+# A##:%(: j: ^ T# 1997 <k # 9 $(- L A.
ABA# 6 A lO#^mc^#T. 3. 4-1 Ei-# 3. 4-10

t-. zfi 6 & ^v\

mmT# T^ ^, zfi6 1 0 & m o 19 #
/2&#A6, ^^ix.yL

# o T jo A 5 LCAAf6#m##(Ctf(9"C#^-c#&#%i##^##T#A

& # A 6 o

(!)##(# 3.4-1 |g)

m###, mm##, ±A,

20 WA ^ #mcB

^A6^#$^2^Ah>#28@"A5>T^0, B ^ #$%)

A «> #/g A, m^-cm^L^S.SB'A^yd, 34 S"A h y

2 A (- (i,
® ^mm&#m^#^T^ ^ u-c#

^AA t ###^ca^3A"c ^ ^ A ^ ##m, 
(B%4AZ#AiA$^A#9A&A^#32TTA< gLUTmfl: LTV^ < A #,

A-m
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3. 4-3 EM- (1#^ (7) D + + (7)#y

^L210, 12.5kwh/#^^7^yH^^^L^o

(4)3Em(m 3. 4-4 El)

^m, ###^^^6^-3#, y+^^h^, %

m^jo 145, 69, 32, 15, 60 f h >% #+ 321 "p h >#

2(7)9 ^m, ###(7)^-3# <> 145

+ h x±, 43 f- h > ^#4t-cm^^(7)y^ h ^ u

TEMR^y, D y + f(53 +- h

>), -^(10 f h y)(j:m{l:^m(7)^(7)$$m[%/ - !)y+^/i/$pb6.

)]D%]:a^^(7)#t)#4±/:#m#(7)^#t 435 f-h>^^0y+^7^# 82 + 45+ 10 = 

137+-hy6#iaja6Th>-^^L^|V^291fhy^#iZ:l:(CE]6^L7ho 2(7) 291 

+- hyicd(D#m(ce#(7)®-(4)(7)m, #%i^^^m
^ + +(7)^A0#6 y h^yi/XC^A^^LTi:^ ^ h (7) l#^c

(5) &X# 3.4-5 El)

- ? + + # + -
^^ + PL+"^160, 25, 17, 10, 36, 29 Th^, # 277 yh^m^#m^fL6o 

2^6(7)9p), g#$:m#@:m(7)±#^ m###<7)A*, 

(7)^m3(6+-h>)^oy+^/^^pLi:^6o +rti,j^fHi^<):Ay^i;y + f/^fb-nc#

(6) 6A(# 3.4-6 El)
^m#^^pLf'fL43.2, 4.2 #7

2^6(7)^m:^^6(7)^m#(7)#m^+:^+"Pl,10.2, 1.3, 1.4, 0.9

2(7)?t, amwm&km# 1.3 hx^^^Dy+^/^^pLirv^o 2^c#Ai^^#

(k (D !) +-+ ^/Ix#+;PL+:'PL 1. 3, 0. 9 h >7)^0^ «9 , 3. 5 h

0++77ix($ik#l3PgD-++7yi/(l 2.2 h>)^^LTV^6o @:M-#+-^&(7)^g;^[El 

^V++7/ix^^T^6(!:#^^^5^+r(7)mij:^;%T^5o

(7) #(# 3.4-7 El)

f(7)#(7)ee^6#m^fi,6o
y, !)-K7^-A(7))7)^#^#m^(7)m^A(7)^^(k

LTuy+f/^yy^ao (y!) !)y+^/L/^#'3'rm'p(7)
y^#2LT#mLT^6o 2;WlDy+f/i/<!:(l#y#V'dS, -^2(7)#pL^#6
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(8) ^ o A (# 3. 4-8 El)

f nACO^###. 7Tyy^#. -a^nA#(D^^(kLT#aj$^6t)(7)^x 

nA#^(D1^6LT#aj^fL5^^^ ^^,6. ZfL 6 Z 0 183. 6.32. 1.

2.0Thy, #t2i7.7Thy^#m^^,. 175.7T hyds#mm#6mc##m(::Df- 

4"

(9)zi^/r/^(# 3.4-9 El)

^rfL^\a67.2. 6.9. 19.8f hy. #t93.9f hy^#Uj^^x 66.7f hy^#mm^

(10) ^y7 (# 3. 4-10 El)

###"^#'^(7)#. mm#(DemP^^^fL^^ 4,0004-2, 150 = 6, 150. 140. 120. 

160. 390. 80 f hy#m$tLTV^6o
A/ ^ L T 4, 000 f- 1^ y 0f-^^;i/(0zL'-7)(7)yi/— K^EI^Tjo^.

Z(7)9t) 18OThy^#t##(cZi9^y7h^L"C(D0f-^^ — H^EI6o 9 y

2, 150 (810 =Phy)(l^y7 h<k LTOf-^
180Thy^e^"f5-^. 60fhy

as#3AT^[EM-C. ^^ 930 f-hy^^7^a/u.

V^6o m^(1997 #)T(l.
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SaZ 11. 6
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4, 065
3, 252

1, 520

14, 776

1, 820

22 259

3,579

3, 252

ft 26,271 760
@3% 22, 259

3.4-7 (1997 t>)

ft 26, 271



118.3

/Ht 183. 6

(#mm ^L-c) is. g

(^(7)#^ Cr #c%)

mmm - ^7'jyf m(S#M#*p)

^#t217. 7 175.7
@3A 42.0

m3.4-8g| ^ hy) 1+ 217.7



Ni #)

L-c)
Ni

mt m m

(^ ^ ^ ^ f /W

#1-93.9 66.7
Mil 27.2

3.4-9EI —(1997 #^ f h» ft 93.9
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T...V...*

1,600

2, 290
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ft(1997 f h y) 7, 040



3.

3.5. 1

(1) » ^^}(7)
a. aE^ t fSH

m^e. mm. ^m. m
(%#%#

1^ C o ) J lAEig^liirv'^o
##j 6(1.
^^TV^6#^[S(7)J###(1. -^(c#3. 5. l-lgi(7)l 9

16&#(Ej6^T(l. 2(1 F2^.

^6(:
2(7)1 9 (E^

:#(1.
[^#(7)9^. #x.^6 - mm

T^)6o

i#
^%^6'(7) 19#

=#) 6.

%

e

as

ht

zfA

*

-e m 
-JB X 
-m m
-*, nn
-^z>7sJ-"jO
- s n
^5X • BBSS 

-«E %
-*«■, xbtf 
5fc;W8IS$*SIS K S'XXfcdfSUISi

e m
----- *. JBHfflRfcd:

---mx#6(5#*;%R*m6'e%±f &5BWbtcf)
t#til$h,4#gtt<o<;<z»-# %(«*%. ifcfr ffi #6 fr fc' K fr o f_-t«)-m mm&omm

-m.7,nst),j(7>i't> viiroeitt)
-#95Xf v9^
4K<3XEWimm.-bemi^iLi t,(0)-*< f(*ttKiStl, IfFtoKfcifcfc'colSSgwai f*6>-b^tib?n4 (.ro)—mm < -r <«»xs»>
-tJffi^Iimi (EH t L T£ fttzWimVHZ If: 5X8to)
-zTA<^

(rg$(7)mm#'96:) j:V

-&l*<?
-Xf5X5[/S8B^<r
-&£LMURffriO^iXi^ $ i >U f) 
mSSiaM(T(tto##A|-('f oraa;^3 y ?v - Mx>«n->if)-B)to(7)z3'/vS(lrE86>^eto?li4 1,(7)) 

-n^CD5E^($886'-b8nti^n4 t>(0)

icsanu/cfccDi^ >?<>- mafflitto^f)

(3.5. i-m #(7)^^
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b.
Wtl Of 1 omf#f#4 9%#£Af *#l:466, ¥s£ 7 #®f ibf 5-® 

###i<7)#f #145. 069f t?f b , -ropf ESP • EE • MftAFrofilitoSf fif 
tl7d%$#lcOSi|-g-tt88. 5%T, a 9 <7)11. 5%f *#@f <bATV'5«

f r=1Mf?£j: LT. KSSS15 il/b |i|ff±$S#l*m*<7)76. 2%-Cfc 9 , #*19.
<ee • usuf 4swsf, m'£mp.\tm «iijfi4i2.3%tf o-o' 

t~0 -A, ftWf ;tiE5£xSUE*Af FaMSffdKWk, i$Rf 4 5M@i|X (K 
8R0M) f ifcE-tirf 9 f 4 7/W-Stt9. 9%<fcf otV'5„ 

fis, rffMMSff>c7)®aais (#*R#) f f #*#.mi4i, seoare
fcofi0
f ib®f[Sfiblta¥lR6fS<7)-DMSWa<7)i*a§rE3.5. l-2Bl;/f>t.

t% ai s$ e
B@ti8E1b)S$E
m *g % # #

\.rnit>pn
31

2.392

186.117 t/B 
568

ItHUSmsp ©/@=99.3%
I AIB^fc98EttiB = (©+©+©+@+©+©+@+®)/@/365 = 1. 106g/A-B 
& ft it P =©/(©+©+©) =5.2% 
u y -r o )i -$=(©+©)/(@+<3>+@+©) =9.i%

m4iz%<nz:fr(-nmmmm%<nw;,SL(&a.: ^ t /^. v)

#3. 5. 1-2EI ^ 6

m,88om^-c$)^7ho z(Dm±#mmi23.7%j#ig^mo.2%,

##fb^;f^m3.2%, (g^^W(j:12.9%-e^^.
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(2)
a .

1.

. ^(D##(iaT(7)@i9T^6o
-AO5 0A"A!AA :3gf^#
- AO 3 0^-5 0 A"AA# : 2 §%#
- AO 1 0 A-3 0 A"AA# : 1

n. . 4&e#%

AA^mm^A(D2e^^#mLTv\6g%#:^2@%#:r, "i#. 
3^iJ^^mL-C^6^^#:^4g%^(k^-)l:^6o 3^8iJ^^mLTV\

^e#(:5g^@AM:T^^T^6o -A. ^#AA&a#A^(c^VM(l, #:

me. msu -

b.

< t)(7)T^)6o ^ynC/z:^ Mr

6###(D1R# ' lg#
r'A-i b>^A^(DWimggm&u<iRm$(D^m#em3.5. i-m, #3.5. i-2^tc^i-o

3.5.1-1# "'A.1
g%#:A
7.290 km/t 11. 295 km/1

40. 789 km/1
M=r^ 13.687 km/t 48.490 km/t
#A^ 40.979 km/t 19. 783 km/1

3.5.1-2^
8%#C

4.103 km/1
3.542 km/15. 045 km/1

mmz'A 5. 144 km/1
ft*r*. 6. 255 km/1 5.125 km/1

122-



i. Y >7H

3.5. 1-3#
m— A%#A Sf&#B @%#c 17£WcH e

mm % 32.8 35.5 53. 45 61. 1 45.82
% 5.9 1.8 3. 56 3. 71

A# % 1. 5 2. 1 2. 32 8. 3 5. 79
m#m % 40.4 42. 3 27. 59 11. 3 35. 37

% 14. 1 14.3 9. 86 16.9 6. 72
=! A • y^^Fm % 0. 7 0 0 0. 19
twKmm % 1. 57
^/7^m % 1 0.9 0 0. 7 0. 5

% 0. 3 1. 1 0 0. 23
% 1 1 0. 15 0. 02
% 2. 3 1. 1 3.04 2. 1 0. 1

###%]i* kg/m3 140 140 323 155 0. 117

% 46. 74 49. 83 57. 42 43 43.92
% 6. 41 6. 7 4. 92 9 5. 53
% 46. 85 43.47 37. 57 48 50. 55

kcal/kg 2210 2070 1440 2345 2510
kcal/kg 2690 2560 1930 2310 2057

(c) % 25. 54 23.96 19. 36 26. 3 24.04
AS (H) % 3.64 5. 52 2. 66 3. 5 3. 51
SS (N) % 0. 55 0. 47 0. 45 0. 3 0. 42

(O) % 16. 85 15.3 14.95 18.4 22. 25
m# (s) % 0.01 0. 21 0.01 0. 1 0. 023

(ci) % 0. 26 0. 21 0. 14 0. 2 0. 17

"'Al h>^^#i-5l^(:^Ai-6m##^#3.5. l-4#(Z^i-. ^(7);r-

m) (D^-^-r^6o

^3. 5. 1-4# (#i)

fff*

m3/t

#*

m3/t

*Tf&

1/t kg/1___
9. 25861

"W^WWW
kg/t

ip&

kg/t

US*

kg/t
0.260952 0. 181325

iim

3.794611 1.663264 0.180124 3.126231

3f#y—y
kg/t kg/t ikg/t kg/t

0.0091260.328666 0. 117561 0.144579

nnm
26.14045 76.02893 102. 1694 101.6458 86.76354 1.343455

—

kw/1 kw/t kw/1 kw/1 kw/1 kw/1

aim
0.010923 0.124628 0.002452 0.000662
1/t 1/t 1/t 1/t 1
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i i. ^ ^ y ^ a >

$/% C'^l 
3. 5. 1

S3. 5.1-5S

EWTF7"Eirrw WW 1:#3 IWW-L#M WWfWs ~EWT¥-mrmEWTETHITTW MSTTWTi %#%#! ■mm12
El g/h 327. 2 876 672 110 108 < 574.67 2281 932.4 1067.2 842.4 488.6 831. 6
HC 1 g/h 53243.036 64145.491 52852. 5 34009.152 1107. 1688 < 16665.4 14963. 4 17715.6 28014 1678. 32 8725 < 2340.8
S O x g/h 20566.857 17102. 857 7680 11942.857 956.57143 < 914.286 2914.29 4285.7143 2857. 1429 2400 1571.4286 571.429
NOx g/h 16294.268 29082.679 23000 24848. 214 7984.2857 < 11801.3 15645. 2 8829.125 8903. 2589 12109.5 4773.1982 3732.57
Hr g/h 7. 362 5. 986 4.256 6. 49 2.052 < 1.72401 0.9124 0. 3072
*# g/h 15512786 19944643 22680000 20507143 12583929 6788289 1.4E+07 5910750 11041232 7961464.3 3555803. 6 3641143
S0T"- t 242 256 201 230 207 205 234 256 238 165 245 234
C02 g/h 14139714 24663571 21340000 21175000 17820000 1. 1E+07 6541582 3469714
02 g/h 12737429 23151429 15840000 15242857 17434286 1E+07 8211600 4644571
CO g/h 0 0 0
y yM g/h < 0.57467 17.7918
iii* g/h < 5.7467 5. 9306

h'i g/h < 5.7467 < 4.562 0. 0512
m.....” g/h < 5. 7467 < 18.248 4.608

V g/h < 0.57467 0. 4562 3. 072
y-f 305620 173420 6324 120950

g/h 0. 256m# 1 g/h 1. 3E+07

^3. 5. 1-6:

«SIi5
IB g/t 27. 4958 ' 40. 1835 ^ 40.7273 ! 6.7485 ' 6.0335
HC 1 g/t 4474. 2047 2942. 4537 3203. 1818 2086.4510 61.8530
SOx g/t 1728.3073 784. 5347 465. 4545 1 732.6906 ' 53.4397
N Ox g/t 1369. 2662 1334.0678 1393. 9394 ! 1524.4303 ' 446.0495
Hg g/t 0.6187 0. 2746 0. 2579 1 0.3982 0. 1146
CQ2 g/t 1188211.2845 1131356.4875 :1293333.3333 :1299079.7546 ,995530.7263
02 g/t 1070372.1489 1061992.1363 : 960000.0000 : 935144.6100 :973982.4421
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^^iiofl-C^6o ^C)#A^^^#3.5. 1-7#^^:^

#3. 5. 1-7#.

man:® 1 iMm§2 &£(1XS3 ##Z#4 $£f!I»5 <&£PX<S7 °P*HW8 %#X#9
*r& 0 38j 32 30 19 21 18. 5 21. 5
P H 7. 6 6. 8 6 9 9 7. 2 7. 2 6.9 7
BOD mg/1 3. 7 11. 5 14.9 54. 5
COD mg/1 . 9.6j 11. 3
ss mg/1 26 < 10 < 10 < 10 < 10 1. 7 8. 5 20.8 27. 2
C 1 mg/1 22000
F mg/1 0.9 < 0. 5 < 0. 5
T-N mg/1 9. 2 20 20 2.9 440
Ca mg/1 670
T-P mg/1 0. 14 0. 05 17 0. 45 0. 19
Cd mg/1 < 0.02 < 0. 02 < 0. 02 < 0. 02 < 0.02 < 0. 005 < 0.005 < 0. 01 < 0. 01
Pb mg/1 < 0.01 < 0.01 < 0. 01 0. 01 < 0.01 < 0.01 < 0.01 < 0. 01 < 0.01
Zn mg/1 0. 02 < 0. 02 < 0:02 0. 12 - 0. 28 < 0.01 0. 05 < 0. 5 < 0. 5
T-Fe mg/1 0. 58 0. 2 < - o. 05 0. 2 0. 13
D-Fe mg/1 < 0. 05 0.08 < 0. 05 < 0.05 < o. or < o', i1 0. 5 < a 5 < 0. 8
Cu mg/1 < 0. 1 0. 1 < 0. 1 < 0. 1 0. 1 < 0.01 0. 05 0. 1 <__ 0. 1
Ni mg/1 < 0. 1 < 0. 1 < 0. 1 < 0. 1 0. 1
T-Mn mg/1 < 0. 02 < 0. 02 0. 09 < 0.02 < 0. 33
D-Mn mg/1 < 0.021 < 0. 02 0. 09 < 0. 02 < 0. 31 < 0. 1 < 0. 1 < 0. 5 < 0. 5
T-Cr mg/1 < 0. 1 < 0. 1 < 0. 1 < 0. 1 < 0. 1 < 0. 02 < 0. 02 < 0. 2 < 0. 2
IS^KiS mg/1 < 0. 0005 < 0. 0005 < 0. 0005 < 0. 0005 0. 0005 < 0. 0005 r< 0. 0005 0. 0005 < 0 0005
X7> mg/1 _ J < 0. 1 < 0. 1 k<_ ___ OJ _<___ 0. 1
AfffiZ7 □ X mg/1 . .. . ___ . < 0. 02 < 0. 02
at$ mg/1 _____ < 0.01 < 0.01 < 0. 01 < 0.01
7:c/—/P mg/1 _ .. .._.. - < 0. 02 < 0. 02 _< 0. 5 _<___ 0.5

(@/ml . . < 30' 420
z/i-v/Htytoidti^ mg/l 1. 7 1. 7
3 mg/1 1. 5 5

#3.5. 1-8# "'^1

“Hfitwt~ Eaix®2 E£PI®3 : e*px«4
SS mg/t 12256.8137 < 599. 1338 < 1911.2625 1 < 340.9325
C 1 mg/t 0.0000 : 0. 0000 0. 0000 1 0.0000
F mg/t 0.0000 0. 0000 0. 0000 j 0.0000
T-N mg/t 4337.0264 | 1198. 2675 3822. 5250 : 15001.0279
Ca mg/t 0.0000 , 0. 0000 128054.5864 ! 0.0000
T-P mg/t 65.9982 2. 9957 3249. 1462 1 6.4777
Cd mg/t < 9. 4283 ' < 1. 1983 < 3.8225 < 0.6819
Pb mg/t < 4.7142 < 0. 5991 < 1.9113 ' < 0. 3409
Zn mg/t 9. 4283 , < 1. 1983 < 3.8225 9. 5461
T-Fe mg/t 273.4212 11.9827 < 9.5563 i 4.4321
D-Fe mg/t < 23.5708 : 4. 7931 < 9.5563 i < 2. 3865
Cu mg/t < 47. 1416 ; < 5. 9913 < 19.1126 1 3.4093
Ni mg/t < 47. 1416 < 5. 9913 < 19.1126 I 3.4093
T-Mn mg/t < 9. 4283 : < 1. 1983 17.2014 !< 11.2508
D-Mn mg/t < 9. 4283 ' < 1. 1983 17. 2014 1 < 10. 5689
T-Cr mg/t < 47. 1416 < 5. 9913 < 19.1126 1 < 3. 4093
x*« mg/t < 0. 2357 : < 0. 0300 < 0.0956 0.0170

-125



toCT>

I /N| /Nj /s ; /N /M /\

safe

iP' |P;

'PiP P P

;?P]P'

o B
#
H

cn

O B
m

# H
CO 05
cn o K5
t—k

1
o o B
* #

H
B 05
# CO CO

3 o B
m

>—1 H
05 #6
CD 4x

CO

cn

o

ft
3

V

B
#
4

#
r i

4
4
(M
B
#

^ r< s 
3^4 
ff H -r 

-7- 4 
f^- 7 ^ 
# ^ 
^ B 
^ m
7 4
s o<
$ ^
r s r s
4 r$
4 4 

4
CM
B
@

3 
#
4
# i

i<x>

r i
4

4

B



5. #3. 5. 1-1 ^ 6m±,

i. Y > 7 y h

;3. 5.1-11:

^r# $m % 7. 48 3.21 7. 27% 3. 36 2. 56 26. 95% 0.8l 71. 74 39. 67
'm#m % 6. 43 0 0^-(D# % 1.8 12.65 10. 537°7 7f" ^ # % 38. 47 6.01 10. 06^ A • & !$- % 2. 74 0. 27 0.4

?# # % 16.31 2. 58 3. 78% 3. 45 0. 09 0. 52% 16. 87 0 0
^m%s % 1.02 0. 76 0. 34^roto % 1. 47 0. 15 0. 08

#{&#### kg/ 1 0. 091 0. 132 0. 132

% 15. 55 24. 24 22. 56% 41. 44 8. 79 12. 09
"BJS57- % 43. 02 66. 97 18. 29

S5BE* kcal/kg 2893 3390 3355
fSiS5BE* kcal/kg 2602 3002 2979

(c) % 25. 66 31.96 31. 77** (H) % 3. 66 4. 48 4. 47S* (N) % 0. 36 0. 53 0. 95
mm (o) % 12. 78 29. 26 26. 87
B£# (S) % 0. 022 0. 038 0. 03)&m (c i) % 0. 532 0. 697 1.256

0#A##
hy^#^^i-6mc^Ai-5###^m3.5. l-12m^f

3.5. 1-12^ 2^1

TEi^l^np

(kw/t) (l/t) (kg/t) (kg/t)
10.9411 0. 3338 1.033 0. 4051
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i i. ^ ^ y P" a >

3. 5. l-14#(:^f,

#3.5. 1-13#

W# i1 ’WZW7T M^7#3 *»#4 #^#5
pH 7.1; 7 7.4 6.9 7.2
COD mg/1 4.9, 11 5.3 1 0.5
BOD mg/1 < i: 5.2 4.6 0.6 < 1
ss mg/1 < 10 < 10 9.7 0.6l < 1
NH3-N mg/1 < 0. 5, < 0. 867 i < 0. 1 < 0.2
T-N mg/1 9.5 3.2 1.88 16. 24 4. 7
Cl mg/1 2800 ^ 0. 05 0.21
Ca mg/1 85 1400 - —
T-P mg/1 0. 19 < 0. 05 < 0. 1 H< 0. 1 0. 1
Cd mg/1 _ < 0. 02! < 0. 02 < 0.01 r< 0.01 < 0. 005
Pb mg/1 < 0.01 0.01 < 0. 05 < 0.01 < 0.01
Zn mg/1 < 0. 02 < 0. 02 < 0.5 < 0. 5 0. 06
T-Fe mg/1 0.31 0. 22 ! -
D-Fe mg/1 < 0. 05: < 0. 05 < 0. 5 < 0. 5 < 0. 1
Cu mg/1 < 0. 1 < 0. 1 < 0. 1 < 0. 1 < 0. 05
Ni mg/1 < 0. 1 < 0. 1 — _
T-Mn mg/1 0. 13; < 0.02: -
D~Mn mg/1 0. 06 < 0.021 < 0.5 0. 5 0. 03
T-Cr mg/1 < 0. 1 < 0.1 < 0.2 < 0.2 < 0. 05
y /F7/k\#y # HI # % # mg/1 0.8 <_. 0.5 < 1
7 ^ y — mg/1 < 0. 5 < 0. 5 < 0.2
7y##W# mg/1 < 0. 5 < 0. 5 < 0.2
±mm#m flU/ml 95.4 I 0 < 300
'>T>it£Vd mg/1 , < 0. 1 < 0. 1 < 0. 1

mg/1 < 0. 05 < 0. 05 < 0. 02
atgB&tRrto-ftS-tb mg/1 <_ 0.01 < 0.01 < 0. 005

mg/1 < 0. 0005 < 0. 0005 < 0. 0005
7#;i/zK#{k^# mg/1 < 0. bobs" < 0. 0005 < 0. 0005
PCB mg/1 ,< 0. 00051 < 0. 0005 < 0. 0005
ra@H4E* mg/1 < 0.01
SSH4SS mg/1 4.6
/ryP^'-yP^# mg/1 0.2

#3.5.1-14# c'^i

COD 16. 30855 g/1 Pb < 0.019205802! g/t
BOD < 6. 669819 g/t Zn < 0.038411604! g/t
SS < 19. 2058 g/t T-Fe 0.493610458] g/t
NH3-N < 0.394904 g/t D-Fe < 0.09602901H g/t
T-N 11. 12165 g/t Cu < 0.1920580221 g/t
Cl 2211.465:g/t Ni <0.192058022: g/t
Ca 1650.213 g/t T-Mn < 0.125290594: g/t
T-P < 0.206602i g/t D~Mn < 0.070003964 g/t
Cd < 0. 038412ig/t T-Cr <0.192058022; g/t
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, ^n'TWBK'f'TfX'f '
m#<f, =fA<f\ A^<f.
$I$V\ #####, ##KD^/u^, ##(77^E#:^«>y^^r^fLTjo9, A#=T1 9

( 1 ) ######&# '

ymi 0^1
m##(D#aj#(j:3#9,4oo^t-e^^, z(Dm. ^#g(7)#m#y^#^#<i#8,55i^
b> (^#(7)47.1%) . 30077 h>, 84677

C(D3^BT±###(D$WiJ&6#)TV'5o m3.5.2-im(C#@8U(7)
#3. s. c

^[m^m^fL/c^codsmsoo^b^.
5, lOO^b^. g^##-^e^^/:t)(D(13,400^b>(!:^^TV^5o #^(g(Cj3[7-6 
f ^ 7 5. 2-lg|(Z77:i-,

[ ]f*)li¥fi£6^S0)»(i

Miti*
34.40075* 
(11*1%)

40.500%*

(100%)

■> m&mzfiima:
5,10075* 
(13%)

*mwm*
30,800%*

(78%)

13,000%*
(.33%)

*«1b*
17,80075*
(45%)

14,700%*
(37%)

9,500%*
(24%)

&S&***®#*

15.60075*

(38%)

3,50075t
(9%)

17,000%*

mgento^i
3,400%*

(9%)

(42%) **?&«*

6,900%*
(18%)

8,000%*

(20%)

SifiBli. 0^EALTfc^ir)J63EA<^^L'i8^*<fc5.

^3.5.2-im ^7^(7)#:
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*3.5.2-i* M7«)

(ft) r st-s- (%)(ft) : (%)

7c (f

#M - ^ ^ f iM

SP5p • /JNfi

74, 878
0

71
30, 793 
76, 931 

139, 033 
11,856 

7, 377 
1,457

18.5
0.0
of
7.6
if 0
34.3
2.9
1.8

179 j
• *$oaa ......  4, 377 ,

Wl' 468 :• IftiioXpp 24,917 1
ttiE • EM • [HIM* 846 1

17, 928 1
812 !

1,321 '
282 i

• isisa • 
mm•±*ks

156 ! 
19, 425 |

'mmm 30,081 !
3,416 !

&mm & 3,771 :
1,576
3, 741 ^
3, 992

0. 4 
0.0
1. 1

73,336
0

68
27, 717 
75,_201 

130, 910 
10,514 
6, 253 
1, 483 

1% 
3,989

18.6

а. i
б. 1

468 
25, 879

0.2
4.4
0. 2
0. 3 
0. 1
0.0
4.8
7\4
0.8

953 
18,807 

730 
1,276 
J03 

' " 138 
15, 738 
27, 051 

3, 578
O.J)
0.4
0.9

3, 103
1,834

1.0
179
876

74,610
1, 054 
5, 454
2, 200

429

0.0
0.2

18.4

3J321
4fl8

221
762

77, 635
0. 3 971
1. 3
0. 5
0. 1

5, 716_ 
2,245_ 

12

0.0
0.0
7._0

19^1
j3.2

2.7
1.6
OA
0.0
1.0
0. 1
6.6
0.2
4.8
0.2
0.3
0. 1
0.0
4.0
jf9
0.9
0.8
0. 5 
0.9 
1.0
0.0

_0. 2^ 
19. 7
0.2
1. 5
0.6
0.0

'FIT 405, 455 100.0 383,812 100.0
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;3. 5. 2-3#E

** __________ e
^ 8 # 4 ^

1 B%

&_______^
ilWSPS

¥/&7¥S

mikwe#
11,741 11,226 905 68 390
6,449 6, 250 431 23 232

(##) 205 192 19 0 6

(AB) 97 95 2 1 1 0

551 529 37 4 15
:gg#C0#7K^I%%^; 289 287 9 0 7

560 535 35 8 10

## - ;&%V (7)[##]%G3: 180 177 8 1 5

345 301 51 2 7

#7°7 7 7 7^^00##%^ 2, 325 2, 170 244 17 89
'=3>? V- 52 54 0 0 2

A M £r 'a ts ffi % (fi s£ 5 5 0 0 0

274 275 5 2 6

409 356 64 10 11

2, 732 2, 720 137 89 129

43 40 3 0 0

1,688 1, 676 102 53 92
1,001 1,004 32 36 37

^lt 14,473 13,946 1,042 157 519

(2)

a.

f±(ct&A^^SHL/":75x —^
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3.6 $

> h(7)^(DZ 9 (Z, A(Z^LT-t(7)

B#Wf#i-5^&T&5o ^(7)A66C(1.

rKMZn^'ZnG#:#$Tj

6##%&#^6V'W5
mm^p^z^-L-cx,^ (k-cv h;;

A,
-r>-;>M;-#%^(7)WG2 z(D#mg;

h U A(7)#m^P^(ZX-tm%^^ h %

^#(zi-6$-C^)6o

#tm(7)#]4^:^ A5##^f;L #mgpp^(7)^ y-<y h D -(DT-f 
LTIX 5 Z 6 (^WG 2 (D^8g&@V^Ao

3. 1 Tfj\ #[%(D L C A (k 9 3z#^^(7)##^P^(D'< h !) -<7)fM:@<)(j

3.2 joZU<3.3

#(c, % —f ##K:<k o-C(D&#(!:^ 0 i; T/i/
h 3.4 ,3.5 tl^fbG

(7)mg(7)#l%(k^oi:V\6o

3. 1 (7)#[%(DL C AX)^G^^#m^P!(7)^ >/<y b !) -(D^m^OV^TJ^T(7)#A

1-2)

y y7 ir — % is* &' lc
1-3)

6#^.

fbT#^ $^LT^6o
1-5) LG A(7)^&^##i-5^^^^)6

-133-



3.2

5 ii^fM <t L T y (7) y n y ;* ^Fr L c? 60 Input OutputcoHS 60jjj§tii £rt r o
/:o yvo^^^LT. iaF^#A^^6z)4:^^TV\6o

2-1)

(±%e^'&(cZ ##AT##L 9
VO

-^-<-^0 LTco^##^(O&#0 LT(7)#gt$0($^v^^7kV\
2-3) J^#E%^coya±^(zjoV^T. 6

2-4) LCI(D%(9#V^T\
-e^5o #(:.

2-5) ##]0T#(7)##%#(7)LCi(::m'T ^ ry
C^#jL-C#y6'y^7)^5

2- 6)
x4#0f"5#iRfiRI=l 5 ^^7)^ 5

3.3 y —±Wg(D^^^(D##2^tM"DV^A#: 

T(D$ 9%t)(0-C&6o

3- 1) y ny ^ LTOy^y AT(7)y—
-^e##LTV^<

3- 2) «P . ^T/HbT# 6
$» 5o

-y-^^##LTVX

3.4 joim.s rd.
^^c^muTO^. #;#A(:j8v^T^-7y n 7/07n-^#ig^T(7)^m(Dm#y

0^^) o 5 2 «k^T#T#i:^6o

4- D &m. y7^^f^2L70##(7)#m#j-7T!;T/i/7o--e(i. 2^L$-e##
CZ^-CffGffG^^^^TV^TO^yVT/oya-^^g^. #. T/i%<\ m, 
#:#0. 6A. ^. ^nA. jzyy/^^ y'7^(Z)#i-10[%B(c^LT[Rl^(7)y-
y$r. mg"#m-f5 2 2^T#/:o

4-2) 5%-^ i)#[p](D#^5#^(7)y^T A^6(Df-y

"DO^)5o
$70. 260^^^(7). WG2(7)^#&i@CT. ^#^m^i-^##A^^6704ozk 

^T#TV^5o ^^6co^^t)(7)($lllT(2)6jyi9'r^5o
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o-l)
i-%:bt>, ^T=n;-(7)^m#mfb. WG i

0-2)

^ (/) ^

y — y 7 ^--Ty h (ifrJURitPF^ t [p] - or not) , 7~— y ^S H (StljEpPF6) t
[p] —or not)

LCA(7)#%(7)±-eGfL$-e#^(!:LA^M 
WG 2 (7)##m(DPpT# G/Nc^ «9 o

#mL9 5LCA<k%i9#-0/':5ZM ^V^^mT^6o

yy;^(A@^^(l r#y(:Dyyy;^j ^LTm^6o

^6 j; o, LAt^o 9 TkL c A(D^

LT L^)^y> ZfUl,
co2^^^^v\##(c###^=7gg^pm^L7t#^(z##(c-ci:<6o

19 71^ ^/^T<D####^#3-6-lEM:^:i-o G CT#

yn-1:^(1^##^= gr#^^4±'CVX yn-tr^Tk

yoir^(7)^ h !) —y—y 9 % W3L EI^(7)#V^A](7)Z 9 (-ye
y^^moi-6y6("#m##^m±L^70^j:9^^^TL^9o mm
#^@ya-k^(j:T# 6^^^ y > L;kV4^
yAT^6^^j:97k^#^4-y. z^G(Dynt^(Dy>^o^!;—y
— y ^ 7^0 TV^6o
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LCA£&fflf 5-t: 
B&Hto&SX:
a*'i+o>a«a

$85li8i$te®SX

03-6-1 7'C?y-'f9Jl'V<Dm&M12r

PRTR^^<kt)^^LT.

h LTVX
ya-^^^LT#9, #<P(D#i&&65^T&59#k 2(DZ9^LCAA#:(D^

LCAcD^gacD^T#

&5c ^ (koz

® G?)4C L. ^/P#^X)4f6
W4c L. !; f/P#&ZNj-5
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(DT/L/^zz^A^eiJT^i-^ (#. m, #7^. L

©T/^ ^ AfjiA#,!: LT#±T# W'6##% V ^f/>#«k LT100%^^m 
0 B (1995^)

® 8#$m#(D[Eii(x#3o%&^m
© i ^ (D[gi{%#20%$r^^

321/1073 
= 30%

H3-6-2 mmmm7;us&m6Lfz#a&#<b##m#(D7;i,sBnx$(DmL\r7;L.5-OAX^'v7H^StllD]|SSj^^:WSSflS^^-t>'$t-(1995)^ti:[Cf^)$
Stirteiooot/iE

lt^%#^(DAl/^LCAT(±j:<mv^6^L-CV\6o W>L. #3-6- 
2gi(c^i-z 9 (c^ ggwm##^ Lx:#^^^^T/ix^^^[niiK$fL5T/ix^ (cd,

TV'<i&^&50 ?/i'i$f§m<pL^j-v^DT#. uwl
%^.Mt^th}£'Vh]0 , LCAcft r#m#j (D^-j/t Lttfe^tl^fllT)
V y-'T ?/i'mtm^mzbAy£'^Wi£foX\s'^\ £ Bic, GM^cft#^##:

^ m/uT^ < ^^^^5
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1999#^(Cf;L

(^C% WG2^:^0$^)
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SB

<>/<>SV7-7A7l7^-Tvh(D#a# i34;0:LCA

< 7^7 h U7—7A7]7^—Tv %#(DL C AV7 h7o:7^L C I

t2—77^# 7 ^—T v h <h LTfl^^ tlT^^bx—7 7:4~_ 7 7 F> ISO 14040 4ockL£ 

ISO 14041 Xn6(D^fK A7n7%7H:#

L^LCAT-77^-Tvh^7>V^T##L//:. CC07^-—TvH:^LT(l,

LCA%-7^-7777A(:3V^TH, V7h7%.7^#^/iA#:#

LCAT”^^"XyXfAft 4Efd, t-"37A^V7 h^x/, 7 ““7111 ##*7—77

f-^A7]V7h^:c7t;L ±Mi(DLCAf-77 

^--Tv h^&C, L C Af-7f#^#(D7-7A7l^^#76C2:eB%(:^%L,/:o

47#$^l/:LCAT-7$<77-#v 

LCA7-7fW#^7 7tAT6^:^(D'0—

Xth"/Ni'<b<7)''f >7 — 7x.—XCDtMM^&ly'o Tzo T2'—7^" 7*0*—7 74; > 47#AL 0

AT-7^%mo,

WE&#mu

^±(7)777AH. 4#, LCA7—^7^--TvH(7)^M#^?'#Aa6/:&6(:, *
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ffc1 S h U 7- ^A>b37^-—-7“; h (7)8614

1- 1 &S LCA 7s' — 7 7^— 7 y h^O^ti-MSSrihiSlE^7 X — 7 y p © fg

LCA T' It ti x & j£ S ® t > A > h U 6 -& E £ "t -5 tc ©, Hiproof > A > h V t* — 7 A — 
X (KT. /^'J y X • A-7A-X £ =fcA) ®BE/5s’ffla$tlT®6 "o A‘7'Uy7- 
f-$"<-XSIlt5l:lt iSflttiSISlSLtT-?7*-7'y h »gf-? 
J*g©f±tX, iXT, 7 x -7 y hi: feHgf) ©ift-^nJTlT&S. AWfcs&lcia. tcfc 
?&iS57^-7-; hSSfgTSU, #<0^ >X>hUgi*^> LCA#%#®^a&#
6 & E *s £> 3.

f-^^-XffSSStli, ISO 14040/ 1404 1 ©Eft. n<7i>ffl LCA V X L ©f-7
7 * - 7 y h , SPOLD 7*-7y b * A t/ BUWAL 250 ©*ffilft&£ ££IM L, B * 1C 11 V 
£ 7 * - 7 y h $ £ fS A U A . *«T'li, A©m$K*£ilIE7x-7y b©#X*&* 
St^i. ft 43, *®0T-^7*-7y ht(4, 8A jtilt’fttBtt £ © 7 ft Alilft A2 — X 
/s'ii-T7i<. A-7a*ft £'t,#©ft&0S0ft#*e#Aft'f±#&mt-.

1.1.1 ISO 14040/14041 0S*f-?*B

LCA iaa«fgg]®->X A£»tfrAteT'* O 21. LCA #K#^*S#©#AA^A#<® 
It5. 1997 lb/1998 A£ta*©T%fT£tl£ ISO 14040 (g IU £ # ffl *) / 14041 (g 
«. MSI6H. -L>X>h'J #tfr) Tit. LCA 7)S|SH#©#t§f (7 U A -f
!CHxbt4S.A7^gftS$SLT/7, =i. 4),

C© ISO St&©Sftta 21 51, f-77*-7-yl'0l*J/^5L. S 1. 1. 1-1 81c 
St A 7 1C. ®LCA fflSWi M4I6H. ©A > A > h V © A- 7 Ai K 1C ABU T $, -£©S 
aitia, rlca ©##A ic4o©T»osute$ns> 61. Eft©tic<# 
ftWtCElzEL® b AA LCA ©* » 5: ifi L Tifi*?(* * 3 T?25 3 7 .

m 1.1. m a iso i4040/i404i ©Eft (A-7 7*-7y me)

IS g # a m m n g # & m %
Ogfite g m mmma JlttWdSJHiHb

IlSSffl £f(D<k?lcE?, iffl^lcEfrfcl'
LCA$ft#&4f

m&mm giaanvX¥A<7)£g «». aa. m^cDiAEib
mavxfA## 0#fflZ$Mzmm(7P-trxS)0>l£J*. 7P—0

aao^jtfk.
T—^iSg <>/<>HVlc#^$tL6f-^iSg
b#w. *t*m, mm uo, t'zor-$, ma&vxf AO)#mmm

mm&<n » js

mm mm-Ki:/x^;u^--/a*(ft0i4)
E # ¥111: tS^mELZMSZX^;u¥-ZE;^14

am. K#<Df^£teE
###%z ^em i^ffiqj^^p-txcDe^ic^-r^fije
tmi #J: *t*?P-tzZ<&70%£ffifi

ft*14 ^^^□-t?xE*<7)ssam[5M$ije
^j:ea(Dig;^(D8o%^EE

mem JS g #£> £l- tt (5tm W)
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1. 1. 2 LCA V 7 h 60^—7 7 ^ — 7 v h#

LCA 7 7 37 mmm/ctTko / Amm
(D LCA 7 7ht#)6^<h, #:##-?# 100 @m&^A6T&57. ^cfTT6 LCA 77 S 
(Df-^7^-7^ ^#(DlglE77-7v 6/T##
T&&. L^L, T^T^^^^T^CthliaB^cDT, BAl:43V^TLl:^%^j#$a
TW6(hmt)^l^H3(7) LCA 7 7 h, NIRE-LCA Ver. 2. 1 (%#!%%##!###

*'- TEAM Ver. 2. 5 (%3 1: 7 7%) ""43 =tU: SimaPro Ver. 4. 0 (/7 -
37ll-;i/77h%) "'(DT —^7^- —7v H:owT#^T6o

(1) LCA77HDf-^7^--7vh(7)#m
LCA 7 7h(D^—77^- —7yHl7 7h(7)#:^:lj'&5^, ^(7)A#(7)#B !:##)# 

0 , ®7°o 7% 7 7^7 h U ##CA3U$4i6 2:^,43 416.
yn7j:7 6 LCA m/if, LCAj #7"

07x7 ha^ LCAJ 0/07:1:7 h(hL^^#*l:#4:4l6. /o7^7
mm##, ^m%m,

$) 'b 0
<7^7hU14:, #^7A/AOAtil^7-7T&6. /:^L, <7<7hU^lj 

T' fe < , #(D7° o t 7 60##^/"/—7Do#^^T##ti^#74:/2^), A S T 14: i* > 
^7 h V 7^7 h U /-7t v h 2: t)4;^.

m&L/:LCA7 7 hO/d7%7 h##43A^< 7^7 h V##omg&,m 1. 1. 2-1 
t&&o Z. ft b <D LCA 7 7 Mi ISO 14040/ 14041 £ tl2> #11 01 $ 4lT

430, ^Og#OT^T^%0A4lT14:V^V^ 4'#OLCA77hT14:, ISO##!:#

# 1. 1. 2-1 ^ LCA 7 7 hO/-7 7^--7 y hOlt^

ISO 140407 

14041 (7) #14

LCA V7h (D±tji7—7lff B

NIRE-LCA Ver.2.1 TEAM Ver.2.5 SimaPro Ver. 4.0

(T)7n7x7h

tw m
B M IfiA^B^L sw. $e*. ss#, 

tsstt

p/7H#|c-#g:EA

taxes |pl-h mms# mm |5]±

i|XS^;5e<b^E |5]± IBAJIB&L |5]±

(2)<7^<7hV

Iff # -eex
tt«. #m, aim, 
mm, p>7h

Ms, mm, mm.

ttiSr, BiB, =iy>h

gettB® |p]± SEAiIBkL E^(7)P»h

4x£tt;5i!<Et£E m± SEAJffB&L HX£;5;£, <tEH,

£E. »E#

xt9-ms
*sma^vxTA

IStmtSS)

fsmat'-v'vATA

imtss)

4»sma»^zxTA

m*T—?ai m«a. mm#.
ASBZ*H#iti#,

mmmwi, «ssa

|b]S+

I%^%A)U4r—

3ESH&, mm#.

*S,BB/*H/±«

#$#. ssas#. 
m#Kflto, m#ma

*1) NIRE-LCA m7nvi£hl:^>^>HJ<7)Em&'<, 7o7%^Eiffm^^7>EVf*#l:#A^C6tT?#^.
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(2) NIRE-LCA Ver. 2. 1 (NIRE-LCA2)
cnire) Tiasnt nire-lca ver. 1 ita*si

®T#lWO£flATlf Ait© LCA V 7 h T\ B*Sg MS-DOS TfPJfflTS-5 81.
H/l'ZntX'yj-iifeCHSft. ¥S • 

t LTffiftV 7ETi5. NIRE-LCA Ver. 2 (EAT- NIRE-LCA2 i=t-S) It, Ver. 1 
©x-+f-f>X-7x-X8S:fiL/C Windows:. IZ95ZNT ET<6-5 91 =

NIRE-LCA2 IS Ver. 1 4>5t-5'7^-77 ESIiiA/i'II LTI'ftl'tKi. ffilET 
TTK0## LCA V x H:EL^m#zS#mi:7So

E 8 T T Ui±7l:, Bfl 5t A 7" □ yx X h tit *© IB A IS ft Z„
# I. 1.2-2 81: NIRE-LCA2 5H/'A/h UtfSffliJlS^iiidS. & S ® « PS © tit 

$®8.8A8t"-5#iSlcSszTC^-5. A *5, 8 T © f >Z> h V W # © Z E IS, f$i$ 
T6 SPOLD 7 * - 7 \y hffl»gl:ftytlT.

m 1. 1. 2-2 8 NIRE-LCA Ver. 2. 1 (NIRE-LCA2) ©f >Z> h

# m m §

"r—
It %'j

Vol.31, No.6(1995), p79

«:**. Mil. SMS. #S*£M,
77Xf-yXE. SS-±*. tt-Ttt. tL

7A-5X-XA, S8-«S8. Trote. AL

A±lf-^
mmz##ZMAZxT;uf-0i:8 

*l$(7)T-XAtll$. SE, #. S(40)E«B(tiT. mm)
#EDB

EpnpvX^A^+M(EiS, JUSH) +@=i-K+tii&=3-K
-9-^'vAt-A,

@l*#tti6i ±iS^(D;jfittiZtl35:it!iWi6m(7)|x%i]/d:L

(3) TEAM Ver. 2. 5 (TEAM2)
TEAM Ver. 2. 5 (EAT- TEAM2TTT) It 7 7 >X ©X 3 H 7 >tt® ®S.f\ Windows95 

ZNT ifi< T © # a It. T7*Zx X hfalcOSIx-XZ-xtSifi^lS 0 Atlfc 
:i, $tkt£S«ll:sn/z->xTA#lgT>7-7x-x. x'7 7it:Z/\‘7X-x- 
x XtZ /gi»tf/8A t£iI§»«LgS®JtSt££'»tff7-;i/i LT0J*LA:II 
Sg(c*-5. -8, titRx-Xf-X IS*H-St»®e*7"ci-tX ©Sitf-S-A btifti 
0, NIRE-LCA2 © X 7 1C 7’ □ -fe X 7 U — TIB 7 X t It T # & Z. Xfc, tOiC^, 
TEAM2 f It B *!g© A A 7)ST $ & Z Zt 60, T T g T B5 81" 5g Zo* $>-5 „

TEAM2 © 7" a x X H*#©#g 1. 1. 2-3 8IC$ 2:60-6.1$ 1C ISO 14040Z 1404 1
©SttOido^SS^StlTC'To 

S 1. 1. 2-4 81C TEAM2 ©TZZZHJ tit «©EB8*i*-5o 
7tt5, TEAM2 fit. ES (Btt'ft. ###). #azxAA©ZE - 

EroTICffiOIAAf *0. « W8Anit-gf S*T>®DDn'>XTA®4#It^a*f #
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(D#AO##tl, 0 &/:tl, :

# : (r) Coal (in ground)
(a) Carbon Monoxide (CO) 
(w) COD
(s) Oil (unspecified) 

Waste : Slag and Ash (uns

Z. Z.\Z» r : resource (HM) 
CCt:, a : atmosphere 
C C ll, w : water (zKH)
C CC, s : soil 

cifled)
0#^bX-rAll,

# : 401 Electricity (France, 1994) : Production

NIRE-LCA2 ^ SimaPro4 Til,

mi. 1.2-3 m TEAMVer. 2. 5(TEAM2)

# m * BC3SX) 35 g(ttX)
Name

«»
Project Name $1: Refrigerator LCA in 1995

Project Number A-V ab#-S|
General

-SSWI8
Purpose

Functional Unit 

Description

Comments

Client

SFES
Created For SR#©iW
Company Name

Contacts

Joint Companies

Confidentiality

$$$14
Confidentiality Level «$14(7)u^;u 0|J: U^vMzO, 1, 2,
Confidentiality

Description
tilEIKDtBizli

Tracking

$2#
Project Start Date

Project Finish Date ^□yxUHITS
Model Creation Date

Model Last Saved Date

Associated Reports 

Documents

Staff

sss
Defined By S^I1«
Project Leader ^□yx^h • U—$—
Project Team ^Pyi^h-f—A
Validator

Peer Review Team
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Wi 1. 1. 2-4 TEAM Ver. 2.5 (TEAM2) 0-f E UHS®*!

« B(363t) 8 BCtoX) MSIftM. m
1. Identifcation 

T—'^'tZ'VhCT)

Data Set Type "T— S^P-tlX/vT/f A
Data Set Name 01]: 101 Coal: Production

Process/Operations 

Description SEi*
#j: Mining: underground: 85%, 

surface: 1 5%

Comments p»MS! w-Mmmtet:
Data Characterization

Sources "T—^(DHjFJt m: Buwal 132 (1991)

History T— IBA
2. Inputs,

Outputs,

Reminders

t-(D#

Article Type (I, 0, R) ##©7ftA
l:lnflows(jft;lE ###)
O: Outflows(Mdp,

R: Reminders(^^’I^'Jl'4’ —W)
Flow Name 70—% S*©€»
Information 70-ffim
Connection HvXf AdiOlSp $oo": 1, ^lnp:0
Function Flow #a/mw#: 1.
Units mm $*ro$EWift
Value s Formula

Formula it l+S£$Aft, *S*A'* Value ^
Current Value as©* £1+0# <DS, i+imiio

(4) SimaPro Ver. 4.0 (SimaPro4)
SimaPro Ver. 4. 0 (JAT. SimaPro4 tt, ft/WT'U • 3 >+)-/7 > h

tt©iST, SimaPro4 ft 6 Windows3. 1/95/NT fig 1ft o tz 111 „ SinaPro4 0 4#»tt.
>3'-7i-Xt7:i7A, tKStttoSS 7

TEftii©), SM 5 tl/cttK©- 5"K-X ft £Ycft\ #1: © ft # < SPOLD 7* —7y 
h SKffl Lft ft n-5 (E61IC tt. IB SPOLD 7*-7y hZp#)„

S imaPro4 © / □ 7 x 7 h ii « © ad» a S IS, 7" □ / x 7 h « t 7 ^ > h © */ 
TEAM2

-ft, ft >7> b Utitffi©JIgtt. IB SPOLD 7*-7y hlftipttLTftsD, £ ft ift 
-S©8£SfcJ!,ftfl"ftft»i), EEE*BiamMr© = 3© LCA 77 Mcfcb'Xftft 0 #©.

SimaPro4 ©7 >-7 > h V t*«£Sg I. 1. 2-5 81C/1/ #B©#R©-7^-7& 
»54, 7a/-737^Am^©-7©±Rm/Tmm©#*naa/^%©. 

ft 43, SimaPro4 ft 0 *!§ Ift ±5f-? A ft IS/# ft©.
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m 1.1.2-5 SimaPro Ver. 4 (SimaPro4) (D < X > h

# m HBNa « S($3t) m s(«x) MSS&ifl. m

Section A:

Identification

^r—

AO Ref. code IMp-K 0IJ: BUWAL25006555300015

A1 Type g^p-fcX/vXxA

A3/A4 Name T— : Electricity Europe from coal

A5 Time period #j: 1990-1994

A6 Geography mm HU, $J: Europe, Western

A7 Technology *1|fflLTlA'E>MT<7)tEi'£

A8 Representativeness

A9A Date Slti^/t(YYYY.MM.DD)

A9B Record A*%«, £p/r, 11$, FAX, E/-7U

A10 Generator em, mis, fax, e>->iu

A11/A12
General reference

and sources
t— 0IJ: BUWAL 250 (1996), Part2

A13 Collection method as. ms.

A14 Data treatment f—

A15 Verification #EiE

AS1 Comment P»h m mm s)
AS2 Cluster (SB) 'fAs-zn b(ts?gas)

Section B:

System description 

& allocation
yXfA'tfib

BS1 Specific Allocation 7P(r-va> yp>y—va>;u-vu

- System model ID vXtlA\;Et'*7HD

- Comment P^bh

Section C: Representation of the Process Tree, '^V—EO^rO, V"7h-h"C5IIE

Section D:

Inputs D1.2

Known inputs from

nature resources

g&ri'bCD

ifiAitas

1 bP-K<7)A*DlS li&TcDiiy

(Dmam, (Ds&,

@)TI#E, (5)±®E, (D=l»h

01.1.1

Known inputs from 

technosphere 
(materials/fuels)

-WvXxAt T^P-tX) /)'b#BS

1 bp—K0A^mg(i, Ir!±

01.1.2

Known inputs from 

technosphere 
(electricity/heat)

-9-:? vXT A (y Piz X) b # BB 
ibp—K<Z)A2jJgBf£, |b]±

Section D:

Outputs

02.2.1 Emissions to air t±J^Di@li|5]±

02.2.2 emissions to water ib]±, >pjjii, m, mx^offithw
02.2.3 emissions to soil isi±,
DS1 Solid emissions mmthtin m±, m.Msvh,
03.1

Non material

emissions
CD tilth ibi±, mm,

D2.1A

Known outputs to 

technosphere.

Waste and emissions

to treatment

mmmmvi
■*at*s*m btiAiggii.

©s*a. ©#a. 
®tm, ©±m. ©ffla^a,
©3»h

02.1 B

Known outputs to 

technosphere. 

Products and 

co-products

Tteroay

®»tiroMS(#a, ««), ©TIM 
©±Effl.

ttfcif), ®a»h

DS2

Known outputs to 

technosphere. 

Avoided products

V-y-^WZctVO^bHJSIt#

(MUB)
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I. 1.3 SPOLD 7 1 7 y h

BfcW© LCA e&ffl* SPOLD X14. 1995 *5* 6 4 > X > h 'J x- 7 ir y h © ft II 7 * - 
V y h © 6 b£ $ !$ © , © — /\°- fS 7 7 — V y h (IE SPOLD 7 7 — 7 y h) A#A&7 7 
-?vh (Sr SPOLD 7 7 - 7 y H $figLfc ,!1. 516, Sr SPOLD 7 7-7y FX©© 
Xli, 4® f±f*#4i Ayix —7 A© V 7 F &4 > 7 — X y F A b 7'7 > □ — Pt#5 1:11.
X X XI4, A St -7 7* 7 >□ — F SPOLD 7 7 - 7 y SSiHtS.

(1) SPOLD 7 7-7y F©EgASH
LCA 7 7 F©x — 777 — 7y F X 14 7 □ 7 x 7 F I* $ t)$ S $ At 3 t)A LCA V 7 h J' 

b 5$ 4 L © SPOLD 7 * - 7 y F X14 4 > © > F V x - 7 A y F©A&*#AA-5.
SPOLD 7 7 - 7 y F © S 5; X A 0 , tl«#7)'b X y F 7-7 £4 XX1159*4 >© > 

L']f-7ty F SriltR L . x'-7©47A-F%#©##X6A-5A7X*6XAA5 
WftXAlXUS. ©4$, WISH O ©->XXA7)tM2n-5**»»Ttt$.-5 7)X IB SPOLD 
7 7 - 7 y h ©4S8 ( 1996 ¥), Sr SPOLD 7 7 - 7 y hOfiiif-7AAV7 Froti 
M (1997 52) AjAt/Xy F 7 - 7 © Dl IS (SDN : SPOLD Data Network. 1999 ¥6S) A 
#*X7'o 7x 7 F(4iiAXU-5fStSXifc-5.

W, 1. 1. 3-1 a X Sr IB SPOLD 7t-7y MOttKJSt IB SPOLD 7 * - 7 y FX 
(4, A © eg Jl g (Section) XA89 £ XtX ©©©T 11. -A © # S X $E o © „

A : x — 7 "try F © fl$ S'J W $fi (Identification)
B : -> X x A ©IB1$45 A C/SS©- (System Description S Allocation)
C : AnirX'XU—©HS (Representation for the Process Tree)
D : Attl©x — 7 (Input 8 Output)

© tz L , ArS-S C 147" □ A X 7 U - ©0 AXx-7 A © J* g A ttitttS®* © © X, 
a© 6 R©©. J*g& (Field) ©SUXttlxXe A , IB SPOLD 7 7-7 y FXI4ID 40 
J*gx*b©©7)A St SPOLD 7*-7y FX14S 450 9. g A-Iff t> HID U X ©-5. X© 
©A. Sr SPOLD 7 7-7 y FXI4, A©£SSt"-5x-7 A© V 7 F £ At X ©-E> =

«T. Sr SPOLD 7 7 - 7 y F © H 4,6 4: A ©-5 „

i ) #* $6 * x — 7 A ©
^ B # m e is A A A m m u x t r ^ AA y ht

7A4#©B*A'%m©x-7iR#X(3m#&#7rmBA#<#aAlX©6.

(© > 7" )1/ x — 7 © y F r)5-3©'l4*©X, IS A I© 8 *'A) z)> 0 4b ©.) 
ii) B A©%KA© 5 X7 y 6

x — 7 A © 7 7 hXIittH1©E$Eit©-||7- 7X430,
g A © a — tf — X14 * C A X < © = 
x-7 A© V 7 F X14, B A In © A © 7)s X # * ©.
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m 1.1.3-1 #18 SPOLD

#7^—V'yhCE^KR) IB7d ~A -R6)

=t= » g a i

(Area name) (Filed ID) (Area name) (Section)

DataSetlnformation (t'-ftvH##) 201 - 299 A1

DataEntryBy (f-^tvl'###) 300 - 399 A9

ReferenceFunction (#0#Rb) 400 - 599 A3.2,A4,A2,A3.1

TimePeriod (f 600 - 659 A5

Geography 660 - 689 A6 Identification

Technology ($lj^l^#) 690 - 719 A7

Representativeness (it#%) 720 - 749 A8 omm
DataGeneratorAndPublication (f —) 750 - 799 A10, A11

PrimarySources ( — 800 - 999 A12

SecondarySources (ZL 1000 - 1199 A12

Validations (#El$o#) 5400 - 5799 A15

SubsystemsCentralProcess (^0R^f"D7 OtX) 1200 - 1399 B1.1

SubsystemsDelivering (f7°0tX) 1400 - 1599 B1.2

SubsystemsReceiving (#7°0tX) 1600 - 1799 B1.3

CutOffRules U}*At7-}\,-}\,) 1800 - 1999 B2 System

Screenings (■ JU—JU^IsIE, 2000 - 2199 B2.13 Description &

AvoidedSystems (jJlEJf vXf A) 2200 - 2399 B3.2 Allocation

Allocations (IB^) 2400 - 2599 B3.3 yXfA(7)

EnergyModels (l^Tl/^'-'Tf'll') 2600 - 2799 B4 SB St <t BE ft-

TransportModels 11/) 2800 - 2900 B5

WasteModels (J^Htf*^) 3000 - 3199 B6

Other 3200 - 3399 B7, B8

InputsFromNatureRessources (IxXS/H) 3400 - 3599 D1.2

InputsFromTechnosphereMateriels/Fuels (%X##/j^#) 3600 - 3799 D1.1.1

InputsFromTechnosphereElectricity/Heat (& AIE^l/^ftM) 3800 - 3999 D1.1.2

OutputsToTechnosphereProducts (ZfcSrmViljS^jStiti) 4000 - 4199 D2.1.1 Input &

OutputsToTechnosphereWaste (^0%^&#) 4200- 4399 D2.1.2 Output

OutputsToNatureAir (X fri.HI fcti ^) 4400 - 4599 D2.2.1

OutputsToNatureWater (7K^#dd#) 4600 - 4799 D2.2.2

OutputsToNatureSoi 1 (#|#|(±.#) #tW%l) 4800 - 4999 D2.2.3

OutputsToNatureNonMaterial ( 5000 - 5199 D2.2.4

Otherlnterventions (-^ CD {til (7)13-F-) 5200 - 5399 D3
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-K ^ #

(2) St SPOLD 7 7 - 7 y h to Z-7 Hi
SB 1. 1. 3-1 Hl'Sf SPOLD 7*-VyH:S-t3ti-fc7='-^AAV7h®-ea$:S1-, 

^togBLiiijiBtoAZSi C (7‘n-t 7 7 U - ®HB) Z# 31~5„ A-7t v Hg#@ 
li, :ffl';7h»-|fflAAlil:lot, A-7 £AB UT® it«'=fc

Edit: JAR00001 01 - Stain I, A IS I 304, raw (System, non-terminated,-1 MS EH
File Edit Options Help Ea mple 

Graphics | Data Identificatii 

pFrom Technosphere-

e | System Model | inputs | Outputs! Other interventions j Validation |

Stainless steel scrap 
Steel scrap

j FwoWwm#, Q W 1

Stainless steel. @
1.:

H Electricity/Heat Fenomanganese mj

fm Stainless steel. AISI
r '

Nld|kje4 '';; :

From Nature----------
H Resources
Calcite (CaCQ3, in a.*] 

Coal (brown, in gn 
Fuels (unspecifiecJlj

-Other 
r^l Other Intervention

ToT echnosphere—
A Products/co-procL
>Stainless steel, AISI 
Oven slag, high Ni 
Oven slag, low Ni

’Waste from powt ■*.}

Dust containing h 
Industrial waste fc #,l

o bl
Nickel ore in a Nickel

To Nature 
ToAk

Stainless steel [«T

Aldehydes (unspe ■* |

Arsenic (As)
Cadmium (Cd) JSJ

ToW^e
Acids (H+j ...

Fefiochfomitffn, jm

Land area occupied I 
Working time (unspet

System model-

Electricity, EEC 1990 .*■|
Electricity, global 199Tz 
Industrial combustion H

Gas oil combustion in die Hazardous waste tre< a j
Landfilling .
Metal recycling, ChrojJ

m 1. 1. 3-1 m # SPOLD 7 3--7 '7 h m T-f A # V 7 h CO - a e
(7° 7 U — GO E9?;)

m 1. 1. 3-2 ^ 1. 1. 3-7 , # SPOLD 7 3- ---7 v h 2) if-- 7 m
#m (Sec tion) IB SPOLD 7 3- - 7 y h (: ^ A A ^ 35 6 #

A, 3# 2 fl T # *3 , ir - 7 7 - 7 ^ h & #8 & J: T A A' W#

) o

Bool : :7' — )iM (Yes/No to —#■#? — ), Int X : mm x (DiIts
Real 4 : 4 ;W LiftS (PttS), Dec 3. 1 : 'hS 10mm
Text X : J¥SX tojtfM. Date 8 : 0 # m (YY : MM : DD)
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m 1. 1. 3-2 $ Sr SPOLD (*5MIA : f-Pt-y hWIMJ, No. 1 )

ID m
DataSet

Information

T—$izyh
mmm

200 IndexNumber Int 5 7-’—^-trvHD

201 Type Bool : vXTA(0)XS*7°m?X(1)

202 Version Int 2

203 EnergyValues Bool

204 TimeStamp Date 8 B(YY:IVir7l:DD)

DataEntry

By

"t—
ssstsm

301 CompanyCode Text 3 <D%mx^), m■.jem

302 Name Text 40

303 Address Text 255

304 Telephone Text 12 |5]1S$No., 0IJ: 81338320515(5feaIliHNo.)

305 Telefax Text 12 |B]FAXNo., ^J:81338322774(5fesIliHNo.)

306 Email Text 80 /—JU-yKL/X, : xxx@jemai.or.jp

Reference

Function

400 DataSetRelatesToProduct Bool

401 Name Text 80 ss,yxfi.=8)
402 IncludedProcess Text 80 &—^(DXPizX, 0ij: from cradle to gate

403 Unit Text 20 fiayxfi®(ift ^s)se, »i:kg
404 Amount Real 4 Eo°pvXtA(DS, 0IJ:1.O

501 Statistical Classification Int 8 EU K (NACE, CPA #), $tJ7000ano g

502 CASNumber Int 9 CAS(Chemical Abstract Service) —K
503 LocalClassification Text 40 ^(DlQXD'Ami-y, m : AISI 304

TimePeriod

T"‘—h 
(TWbIK]

(###)

601 StartDate Date 8 a
602 EndDate Date 8

603 DataValidForEntirePeriod Bool

604 WinterPeriodOnly Bool

605 SummerPeriodOnly Bool ^^|Z#%(1)X#%(0)

607 SpecificDayText Text 10

609 SpecificTimeOfDayText Text 10

611 OtherPeriodT ext Text 10

Geography

item#}
WxtiiGlS

662 CountryCodes Text 3
iso 3166(D25:^7-K(—SP35:^7-K),

Global) GLO, 8$: JP

663 Text Text 80

Technology 692 Text Text 255

Representa

tiveness
722 Percent Dec 3.1

swesai^u-c,
m-. — 50.0 %

723 Text Text 255 =l»h
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m 1. 1. 2-3 * Sr SPOLD 7 * - z -y hroflg (*^SA : f-^tzy hSSS'JWS. Na 2 )

ID /i'#SC7-r-;uK«) rn&mw, m
DataGenera

torAnd

Publication

T—51^)8

751 Name Text 40

752 Address Text 255

753 Telephone Text 12 ihiisno.
754 Telfax Text 12 P FAXNo.

755 Email Text 80 PET/—
756 DataPublishedln Int 1 as KEfltMi: *fn«»/-a!fij<T(i )/fi ?t(2>
757 ReferenceToPublishedSource Int 2

Primary

Sources

801 LineNumber Int 2

802 SourceType Int 1 t-fh;li|$(0)/Pa8-®yO)ZSIS(2)/7^-K3)
803 Text Text 255 =i/>k m.mwm##,

Secondary

Sources

-mmM
CXK)

1000 LineNumber Int 2

1001 SourceType Int 1 HxmzMiXssrosa )/* -«T(2)
1002 FirstAuthor Text 40

1003 AdditionalAuthors Text 255

1004 Year Int 4

1005 Title Text 255 titiL/'t'—DCD^^ThJ\s
1006 PageNumbers Text 9 K—yNo.

1007 NameOfEditors Text 40

1008 TitleOfAnthology Text 255

1009 PlaceOfPublication Text 40 seifmrottsr.
1010 Publisher Text 40

1011 Journal Text 40

1012 VolumeNo Int 3 #

1013 IssueNo Int 3

Validations

(sx$^iE B)

5602 OnSiteDetails Text 255

5603 OnSiteValidator Text 255

5605 RecalculationDetails Text 255

5606 RecalculationValidator Text 255 t£g<D&E#
5608 MassBalanceElements Text 100

5609 MassBalanceDetails Text 255 zmtmm
5610 MassBalanceValidator Text 255

5612 CrossCheckDetails Text 255

5613 CrossCheckValidator Text 255

5615 ProofReadingDetails Text 255

5616 ProofReadingValidator Text 255 feiE#
5618 OtherText Text 100

5619 OtherDetails Text 255 -£roet$Bros*iM
5620 OtherValidator Text 255 -erotottBroes#
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fg 1. I. 2-4 « St SPOLD hfflM (S B : -> X =r A ffiif 9, No. 1 )

ID iuk«) r-ym
Subsystems

Central

Process

*'^7°ni?X

1201 ReferenceCode Text 8 #BBlD, #iJ:XXX00121 (S$ID + E0DnlD)

1202 Name Text 80 #®«figl=MUc4=-C,W<i:?n-tzX£

1203 GeographicalLocation Text 80 #: Europe

1204 DataAvailability Int 1 -T-dzWffltl: &U0)/£1£ltt(1 )/£f #J(2)

Subsystems 

Delivering 
c&'b/OtX 

(Df 7 DtX

1401 ReferenceCode Text 8 #MID. M : XXX00122, XXX00123

1402 NameOfFlow Text 80

1403 Unit Text 20

1404 Mean Real 4

1405 UncertaintyType Text 20

1406 CoefficientOfVariance Dec 3.1 aunssi(%*^)

1407 GeographicalLocation Text 80

1408 TransportType Text 40

1409 DataAvailability Int 1 f-^(D#^11(ID = 1204 #RB)

Subsystems

Receiving
*'D7°0tX

0H7°ntx

1601 ReferenceCode Text 8 #BB|D, m : XXX00134

1602 NameOfFlow Text 80 my u-txz
1603 Unit Text 20

1604 Mean Real 4

1605 UncertaintyType Text 20

1606 CoefficientOfVariance Dec 3.1

1607 GeographicalLocation Text 80

1608

1609

TransportType Text 40

DataAvailability Int 1 -f—^(D#%%(ID = 1204 #BB)

CutOff

Rules

^7h^7' Ik-ik

0tW$K

1801 PackagingDegreeOfCutOff Int 1

1802 PackagingCriteria Text 100 $J: Mm, TjVkt

1803 PackagingThreshold Text 40

1804 PackagingRationale Int 1

1805 PackagingReferenceToSource Text 15 — <^Z“^tf$S;TiCD#0S(|D = 801/1000)

1811 Cleaning— Int 1 mffi-auftMm. jut, ±ntmma>inB&iJ
1821 Marketing— Int 1

1831 Administration — Int 1 fiSig

1841 ResearchAndDevelopment— Int 1

1851 LaboratoryFacilities — Int 1 9f5E-SKM

1861 PersonnelHeating— Int 1

1871 PersonnelLighting— Int 1

1881 Personnel WorkingClothes — Int 1

1891 PersonnelT ransport— Int 1

1901 PersonnelCanteen — Int 1

1911 PersonnelToilets — Int 1 femmO) h'fb

1921 Machinery— Int 1

1931 Maintenance — Int 1

1941 AncillaryMaterials— Int 1 nmntt
1951 OtherMaterial Inputs — Int 1

1961 WasteT reatment— Int 1

1971 Transports — Int 1

1981 Energylnputs — Int 1 ISAx^jl^'—
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W, I. 1. 2-5 « St SPOLD 7 *-V y l-WIRi (*»SB : yXfAgif, No. 2)

ID

Screening 

hMi ■ h-h 
CD$£E

2001 Performed Bool &E5lfi£(DWB(iX0)

2003 MethodForToxicSubstances Int 1 #E^m:EU fc|&WJXh{£ffl(0)y

2004 ToxicSubstancesText Text 100 ex
2005 OtherTopicText Text 50 -£<DW£EA

2006 OtherT opicMethod Text 100 (D^EU/cii^f (Ds&EA

Avoided

Systems

MSvXtA
0ti$s

2200 Reference! oCoProduct Text 40 #85mlJA#, # : Oven slag

2201 ReferenceCode Text 8 MWXn-tzXlD, #.XXX00140

2202 Name Text 80 0ij: Nickel ore in a Nickel work

2203

2204

Unit Text 20 MWScDSte

Mean Real 4 MW5(D¥£HS

2205 UncertaintyType Text 20

2206 CoefficientOfVariance Dec 3.1

2207 GeographyLocation Text 80

2208 TransportType Text 40 f£i

2209 DataAvailability Int 1

2210 Explanations Text 255

2211 ReferenceToSource Text 15 ttlg;JScD#BB=i-F(ID = 801X1000 #85)

Allocations 2401 ReferenceToCoProduct Text 40 #85f 6@'JA#(ID = 4002 #85)

2403 AllocationMethod Int 1 @E^;£: #m#(0)X^^tt(1 )Xf(D#(2)

2404 Fraction Dec 3.1 giJit^CDSE^itm (%)
2405 UncertaintyType Text 20

2406 CoefficientOfVariance Dec 3.1

2407 Explanations Text 255

2408 ReferenceToSource Text 15 tflB;®(D#8B=i-K'(ID = 801X1000 #85)

Energy

Models
x*;u^—

2601 ID Text 8

2602 Name Text 80

2603 SystemType Int 1 vZfLCDmm: f£$K0)X £1(1 )XH-v i*(2)

2604 PrimaryEnergyUnit Text 20 x*;iXF’—Stiz;
2605 PrimaryEnergyMean Real 4 x^yu^p—#(D?K)#
2606 EnergyEfficiency Int 2 x*;u^p—

2607 ReferenceToSource Text 15 tf $8 CD # 85 x—K (1D = 801X1000 #85)

Transports

Models

(D^m

2801 ID Text 8

2802 Name Text 80

2803 TotalPrimaryEnergyUnit Text 20

2804 TotalPrimaryEnergyMean Real 4

2805 EnergyPerMgkmUnit Text 20 ton"km&fcV(7)X^t)U4r—Mtii

2806 EnergyPerMgkmMean Real 4 ton‘knifo/rUcDX^'Vl/^—mCD-^FiSHB
2807 ReferenceToSource Text 15 tf fS/JlC7)#85 =l—K(ID = 801X1000 #85)

Waste

Models

(Dtffg

3001 ID Text 8 ^i%rr—5-tryHD

3002 Name Text 80

3003 WasteEnteringSystemUnit Text 20 JlSmCDStit

3004 WasteEnteringSystemMean Real 4

3005 ProductFromSystemUnit Text 20

3006 ProductFromSystemMean Real 4 ^pan^CDIIJ^^(D¥^il

3007 LocationOfDestination Text 80

3008 AllocationMethod Int 1
: m#%^(o)x#@md )x

^^ft(2)Xf(D#(3). ID = 2403 &CD#^%?

3009 OtherAllocationsMethodText Text 100 ^(D8ti(DE^^;XcD=]»h

3010 ReferenceToSource Text 15 tfffi;ilcD#85=i—K(ID = 801X1000 #85)

Others 3201 - Text 255
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S 1. 1. 2-6 « ft SPOLD 7 * - 7 -y htoiAS (*5i-SD : A At-7)

ID 'MHiCM'-JI/KS) ttSiBuu. m
InputsFrom 3401 ID Text 15 «A*»ID.

Nature 3402 Name Text 40 JxAW;l§£, $J: Oil (in ground)

Resources 3403 LocationOfOrigin Text 80 mamm
3404 TransportType Text 40

3405 EnvironmentalConditions Text 100
(tflMfiUXh 3406 MassUnit Text 20

(cli, 154 3407 MassMeanValue Real 4

3408 UncertaintyType Text 20

3409 CoefficientOfVariance Dec 3.1 £«<*»(%)

3410 EnergyUnit Text 20

3411 EnergyMeanValue Real 4 i fit

3412 CollectionMethod Text 255 its,
3413 DataTreatment Text 255

3415 ReferenceT oSource Text 15 ts«ii<D#E(ID = 801/1000 #E)

3420 AdjustmentsTimePeriodStartDate Date 8 = 601 (D&JE)
3421 AdjustmentsTimePeriodEndDate Date 8 0 (ID = 602 0fcIE)

3422 AdjustmentsGeography Text 255 x—$0ife«1t(ID = 662 (DSE)

3423 AdjustmentsTechnology Text 255 f-^(D^m##(ID = 692 (DBE)

3424
AdjustmentsRepresentativeness

Percent
Dec 3.1

7s—SUDftSli(ID = 722 (D#E)

3425
AdjustmentsRepresentativeness

Text
Text 255

±IB(7)=iy/h

3426
AdjustmentsAllocationsReference

T oCoProduct
Text 40

(ID = 2403 <7)SE)

3427 AdjustmentsAllocationsFraction Dec 3.1 f—^@B^#(%), (ID =2404 (7)#E)

InputsFrom 3601 ID Text 15 ftAtt»(+Mtt)/«8»ID.

Technosphere 3602 Name Text 40 % A##( : Hot Steel Coil

Materials 3603 LocationOfOrigin Text 80

Fuels 3604 TransportType Text 40
IliA'b 3605 Unit Text 20

#%A## 3606 MeanValue Real 4 TMT,
— — - —

3627 AdjustmentsAllocationsFraction Dec 3.1 ■f—^Ifi^M(%), (ID =2404 <7)SE)

InputsFrom 3801 ID Text 15 %A#±i/#miD,

Technosphere 3802 Name Text 40 1SA«*/1»*«, #1: Electriciy 1995

Electricity 3803 LocationOfOrigin Text 80 £S(£A)iiFJr

Heat 3804 TransportType Text 40

IliA'b 3805 Unit Text 20

(D&\nt> 3806 MeanValue Real 4 TUT, 8AjltSa>JjlS£Sfcl

/mm — — — —

3827 AdjustmentsAllocationsFraction Dec 3.1 X—*SB#M(%). (ID =2404 (DfE)
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SF, 1. 1. 2-7 it *i SPOLD 7 *--?y hCDIIg ( k » St D : tb tl x- £ )

4^1 ID ®&mw, m
OutputsTo

Technosphere

Products

±mnap/glj

StUDStiti

4001 ID Text 15

4002 Name Text 40 m: Refrigerator

4003 LocationOfDestination Text 80 m
4004 TransportType Text 40 HI]

4005 Unit Text 20 #iJ:kg, m
4006 MeanValue Real 4 £j£»<D¥±9B, HIT,

— - -

4014 ProductType Int 1 #BB70-(0)/MSyXTA^^(1)/E5]xgiJS^(2)

4016 SplitOfflsAfter Text 80

4017 SplitOfflsBefore Text 80
— — - -

4027 AdjustmentsAllocationsFraction Dec 3.1 ■f-^E5M:(%), (ID =2404 (DmiE)
OutputsTo

Technosphere

Waste
liM

4201 ID Text 15 mmmD,
4202 Name Text 40 mmv>.i«
4203 LocationOfDestination Text 80 0|J:±15:55^, fam'd
4204 TransportType Text 40 Hiiz!#8!!]&<{:

4205 Unit Text 20 hit, ftAWMomBtmn
— — — —

4227 AdjustmentsAllocationsFraction Dec 3.1 T—(ID =2404 (7)#1E)

OutputsTo

NatureAir
AEMEtti

#(

4401 ID Text 15 A^.^#dd#iD

4402 Name Text 40 0ij: Carbon dioxide (002)

4403 LocationOfDestination Text 80

4404 TransportType Text 40 §&&m. *
4605 EnvironmentalConditions Text 100 hit, mms

— — — -
OutputsTo

Nature

Water

(@^%^)

4601 ID Text 15

4602 Name Text 40 ymwthtyz, 45U:cod

4603 LocationOfDestination Text 80 3sanft3f(ife«tt), m-.Hiw, m, as, s#
4604 TransportType Text 40

4605 EnvironmentalConditions Text 100 iciT, mnms
— — - -

OutputsTo

NatureSoil

mmm tarn
(±Si#titi
#.

4801 ID Text 15

4802 Name Text 40 mm(±m)mm■■ Lead (Pb)

4803 LocationOfDestination Text 80

4804 TransportType Text 40 3£3lM,
4805 EnvironmentalConditions Text 100 hit,

— — - -
OutputsTo

NatureNon

Material

tti (6$^)

5001 ID Text 15 ##EID

5002 Name Text 40 imsz. ffl.mm, mm, ns, ms

5003 LocationOfDestination Text 80 StitiiiP/r(±M14), m Srfi±£
5004 TransportType Text 40

5005 EnvironmentalConditions Text 100 hit.
— - -

Otherlnter-

ventions

5201 ID Text 15 ZCDttKDBWmT ID

5202 Name Text 40 =]Xh
5203 EnvironmentalConditions Text 100 mfa'&m, hit, mims

— — — -
5227 AdjustmentsAllocationsFraction Dec 3.1 =r— ^SB^S(%), (ID =2404 (7)#IE)
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1. 1. 4 BUWAL 250 h U x'-X-fe v h

Bl'WAL 250 ( KT ZB}* : 1996 ^S6K SAEFL 250 : 1998 ttQSlcMT
■5 7 -f 7 AM 47 !V ■ -i > z > h ') <n=f— 9 M (ft) 550 V ) t?13’, 1991 £ tlti
BUWAL 132 toeiiT®T(65„ SETAC, ISO, IB SPOLD 7 * - V y U <D#3tlT* 
0 Ul- i;\ < >z> U ') =f — 9-tv hMO&VIM NIRE-LCA2 0(4Mx- XZ —
Xtt BL'WAL 132 &##l: LT& 0 ", TEAM2. SimaPro4 BUWAL 132
Z250 Srfilffi LTl'5 101 ■

^STOSWII £: .IS SI 14 ■ t' T 58 JM E /; Bl'WAL 250 <D Z ft Ira ©« US 5 , * 1. 1. 4-1 * 
14 £ A: 56 45 0

W, l. 1.4-1* BUWAL 250 coSSMi (E*§)

II g (D a- m AW, tism. M
gflte g W BUWAL 132 (D%:T

m&m,® #^£/ATA mm, m±l)
^jE:T7i/~(^!i'H),

^7Xf7^:PE, PP, PS, PET, PVC&<i: (g*'>N) 

;£<Dtib:E84S:7t<-7l/£I(m, X^i-tA *-XHJ7, KW), *7X(^) 

X^U>, E<7Dte

Xfli^LttiL, MtMB, E3i,

|p°nvXfA^ x>rxsA, 7xf£L,

^^#*4 1000 kg

EE<Dffli£ il^CD^^f(Weak Point Analysis), #oq£/A-fA^M(D##

e&s, attBa&m m##)

T—‘$(DaaM. 1993-1995 7cf£L, xA7U^—1990 ^(7)f—^tatT

A^AT^^^tLE^^##. fcf£L, fflU, 77l/=^mA*rB1S^I*,

titi p/r DQI(Data Quality Indicator) (DM : Zf^lsh, E(7)#

i&S*;£ DQI(7)0iJ:;Ii|S, l+S,

ftSU DQKD#:#-#. ¥^)M, f(7)i6

'7U—71/

Ea*& : SiS$, *—^l/'J+M^L: X*7l/4£-

SJtatfr

->7.fA(7) %4VI/4r—t"r7L

tf7L %1:E;6, TlA, Em, HE*, 7k*%1(gt#!¥&), 1994-1995)

#%&tE7L

mm$, @mam(ea, **vu>. m*^)#mt#m
mi#A[i"tzA[z^it6mm%(DmmxE7i/
4$m#(7)mm#(oTm%, m muKDE/s#)

AttiJix-* A*mg A*:H*m x^l/E-CT^T^S, ^7'vXfA(j:#$^U)

«g tti^mg tU * : iS*qa, §ljg%, V+h«77Lf6^%%. V *"<971/^1###,

#m#(Am:26mm, 7kM:36mm, ±m:umm)
tztzl,
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1. 1. 5 B * Z iS U A 7 X - 7 7 p CO # X A"

y, 1:. ISO 14040Z 1404 1 cog ft, to < LCA V 7 h ©x- 7 7 * -7 -y h ,
ttE^LT^ff-TS SPOLD 7 x-7 7 PA A IP BUWAL 250 CO A > A > P U x-7-tr 7 P <0 
#xAZ7ioTftI5iLIZ x-7Z-7E%S7)ZeS"r-6aiE77-77 Hi, lit b (0
* x a 7 ik )■t l tt *$ b i* »e> n r s /t „ -e ® Ma ft tx i c 7 to r « so © s t i$ a b n & <o x-,
x 7 Tit -e co A x A A [=] ic "7 to T T E i: * t tb -5.

(1) illE 7 X — 7 7 p CO A X A
a. ISO 14040Z 1404 1 co g ft cOS A

ISO cOx — 7 7 x — v 7 Hr MZ5 gft© tt, 7 —7SKI7M LT, B#f5flWZifta
ffizesrowaieB. 5ES-6, itatt, so-'it, mm#, «**$, mm-aus, @ba
AS ©IS )££■&* A. -A. !S«AffrZotoTPt, E S'] £ U T 5 A 7A A 7 A • A > A 
> P 'J AWII A o TfflaiTff fffiA# A ©T, iAO-f/'ZSU x-7 A 7 P ©f±# A 
7> A A- 7 X 7 7 p 7t b 1A P& A B A 0

b. *r SPOLD 7 x-77 p sea L/Siffl Wftfttt
a >-xz p u aaa-7j*b i:h. xzzt1-. Eft. Stf, maz AA, -en-An

Zffiil (Six A) txZfifgt)Ei$TS-5=fc7l:L/2.
-f ><> p utti*T-7«gtt. @js#. s«xco#m#i (*a, *m, ±

tg), **#, BA.
AtiBZ*tt¥i9fi (lDS¥i96##). ±®1I, TElt BA.

- £ itstisbTBEOjccoT, >* A B 75:7)' -3 A „ Kanctoxff, ZPgZTPfiflt) 
$ ft fi g( Z $1 ¥ 'jt fO 7)$ A B T Id; fa fl tt 1* E to IP, W # x — 7 S A © si A Z U All © IB A 
#1 A BTaSAtA.

C. 77X— 77 P
S ul 8 ifi 1: IS U 7- Z — 7 7 x — 7 7 B*©jS*EltASf7i-P'£«AB

A. UZ, -T^TcoSaac->XZAtCti)£S-ttZI7li7ro5i-||3-P'AltAttA + AZ 
16 -6 .

(2)

PS 6 n A IBS A * A'jgSS© 7 x - pvt 7 7 ©AzttSTZ A AT, iffliZSilfP 
©£ff)£A-5 7 A IdcSfcibTHttTfee. Aft. IsJ B# I: OS « B A x-7 A A V 7 P (M 

: NEC) £ % i| SU ts. 1fi 6 , A >Z> P U 7 z-x 7 >a'-©W
AAxAA>f±.|§©E-£0 D , J; 0 6zfc<0$fPfiELTZ < 7 £17ft3 i,Sfctl4.
i A, ISO Ttox-7 7 x - 7 7 P coBipft (ISO 14048) ©ft# B *> D mi. m, A 

ft©MeA'A#A A&Z.
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1) LCAB$7^--7A#^#, LCAB*7^-7A&m#m##mm^, 1997
2) LCA^mAM, 1998
3) ns Q 14040, m#7^^y>h-^<7th</7;i/7-t:7/>h-m:ii%ix#m^,

1 997 ¥ 11 49 20
4) ISO 1404 1, Environmental management - Life cycle assessment - Goal and

scope definition and inventory analysis, 1998-10-01
5) W&IS0 14041, LCAB*7^-7AX^-X, Vol. 13, p5-9, 1998
6) m±#m, 7<7th<74l/7't:X77h:#

#1,
###@, Vol. 34, No.10, P43-46, 1998

7) Dean M. Menke, Gary A. Davis and Bruce W. Vigon : Evaluation of Life-Cycle
Assessment Tools, Environment Canada, August 1996
(7; — X 7 — 7 http: //www. ec. gc. ca/ecocyc 1 e/ b ~$CSR (7) 7* 7 7 o — K 71 lb)

8) ^tLi#^, 7<7th<7;i/7i:X/7hV7h7%7rNIRE-LCAj 
B^x^;i/Ar-#^^, Vol. 73, Nol2, p!075-1079, 1994

9) NIRE-LCA http://www. nirc. go. ip/
10) TEAM h-A^-y (x 7 t: 7 7 U±), http: //www. e cobalance, c cm/
11) S imaPro zh — A X— 7 ( 7° 7 • 7 7 +F JU 7 7 h ft), lit tp://pre. n 1 /
12) Laurent Grisel, Bo Pedersen Weidema, ISO 7 7X7 h U § 43 A <7 7 7 7*77

7 11/7 7X7 h V SPOLD 7^--"7vD, #520X7X77X0^
P155-159, 1 996 (B^#§m)

(SPOLD : Society for the Promotion of LCA Development)
13) # SPOLD 7^-Xvh(7)^-AX-7 (77"7-7X#±#, BoP. Weidema)

lit t p://i pt. dt u. dk/ bow
14) Life Cycle Inventories for Packaging, Environmental Series No. 250, Vol. I &
n,

SAEFL (Swiss Agency for the Environment, Forests and Landscape), 1998,
15) Single User Database Manual, Pre’ Consultants B. V. , 1997, (SimaPro4 H#M)
16) 777^77)l/7tXX7U:77
X

7UU, Vol. 34, NolO, p26-32, 1998
17) ^iLi#^, #^01:43#577X'777;k7tXX7h##imm;tm(b0ll&M{l:(D

#0, Vol. 77, NolO, p934-940, 1998

-157-



$2S L C Ax-^^-7.'>7.xA(Dgg%

2. 1 £<*#{£

LCA f-5'^-AyAfAll < >^> h U$T%#ICjoV>TlKSSh2t'f h U T~ 

S§ 2. 1-1 @(:->XfA4«:i®SSLt. y,T, S-fSS'lSiftiET-e.

75-f^- h • h7-»

T-f't-Z.V-rt

T-samit-A

»5-f7>h

»5-l'7>h

r-#AAV7Mlfl»5-f7>h

2. 1-1 E 7AT"A±#:#^c

2.2 7-7Alim77h7%7 

- 7-7A^lV7 hfiim7777> h
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77^7hU7-7(DA^#^ (7-7^-A^(D##11777777f77), 7-7 
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3.2 A-7AA7XaAil/

3.2.1 A-7 AA

A#I#AA-7&AA L- *1".

1. LCADB. exe Sigft-retWWliaB^'a^^n, Xx^-O (7 7-fW - (DrSfM;) 
T'-9-y->X7A7n —ESrfflEf-5*BAs’*SStl$1"=
c;W7->Xfi>7o-05A^LSt. D-^y7fA7n-iiii. ;®f- 
7-fey l'«l1'5tl^y7fA?)''7'f71l'i'7)l'y7TAffl't,ti'5l>otii 
l:/=CoTti5CO7)'S-0T'fi5H/i fetoTT. [OK] 437 XStfA i-AXAXAAti * 
iasHBx)s*7Ssn$-r.

2. A7'>XAAtil«e3:$HB-mA7'>XAAtil#6E$L$"r= 
A7->XAAt(lfSi:l4. XOA-7tv h^Mi$-7g,A7'AXAA0##AA. 7 
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77->X7A««OftJ*g&ia®L, [OK] #9 >£fff £77'-> 
X AA^xOAAA—7 AAHB7)s':S43£ti.$T=

3. t7yXf A/xfflAA)T-3'AAlBtli. X0x-7-tr-7 577->X
AAl:A*Sh5.ag®A'-7$A7lU$r.
AAjA—7lcli*S<53-ttT j r®f4j r$#j rgBaj t5s$>0
$f„ &AAA-7&AALT [OK] 437 >SfTT t777X rAi)' <=< OffiAA' 
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ttiAA-7i:l4*#<: 4WT rttiASo^j r###### (Am - AM - ±W j r$ 
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mm - ##A##(D#&(o^A;W#L
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H COftiijtlt— 11X (IfU't*

5 km/I 10t h7'>- H;fi 200 km

ms. 2-22^
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3.2. 2

CcoSSS-fSffiTIE^WIcy-f-BS'JSi: VTSS1"-5#A$"e#5HB
ft.

&B»T51, tiW-eroMSttfflU- K stffits CAA* 
TS-ScfcOto&Oif.

1. ±(0 0'<7aO'C*xgj72:OU-T*#AOcg,^#&@KL$7. «*f+xh#7 
9zizfcfnLtz^%&<Dit^n£AtiL [##]
Lit.)

2. ■etitiTtsmsABu [ok] 6gu^^##7 7<;t/i:@Aoi', $/t,
SU^^iliRUrffl^U, [OK] ^7>Sfl'T<2:-erogi]iB$rSS7 7'fA^iBSiJ^LTC 
£007 > KO&MC&IO
AAX'J 7lc#8®Si]«SABTS$-r7)s\ -ff^-S'J^tc^Oi-r. SS®Si]i86BS 
1"5®, -gi]^$ABE&RLT</£$U„

3. [+-^>-tr;i/] [X] (07 > HO&MOS) ^##7 7<2I/I:
SgliSSS WlC7<0 07 > H0$:MU$"7.

frTny
E! 29 ii
e: 30

. El- 301 i*W Etffl-
302
b 3021 J

302111 %%7<CD
302111
302112
302119 ?<7>im*mm, f$;SffliEiya°
302121

<|
302122 l^|y>^

]##
pmT
##

J&-L74nj\ 3

zJ

OK

S3.2-23 H ##RWB
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3. 2. 3 'i 7 7^— h

7^-7vh(j:TE^#MLT</:$U. AA77<;i/^csv#^TT.

1. A/77y<;i/^^^L^T. ^^T#-577<;i/(j:csv (*>7g^0) (7)^^
A h77<;i/Ti-o
[M<]

TU^T.

2] Backup

EBPtoEujiE.es v

S^5ftigg<DSa5Xg-Csv

7tH}\,%W |4§*0SSt.csv 
7Wit^D®S8{p- jcSWW/k (*.csv;*.txt)

m«Q> i

33 I
A

ms. 2-24 w

2. ^^>Tfg^L7t77<;i/(7)AAV-;i/^(D<>^-h^^%L^'f. [ ..]
>TAA7 7<;i/#m%&^MT6 2(b^Tea;T.

TL^T.

•f >7^ ~ f-

Xft-jT'iiv
j):¥[c9DB^LCA-DB^ntrv't.at^lM'I?iI.c2

WM | 

M7* 1

ms.2-25Bi
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3. otf-
[567] dt#7 >T7 >40— h U/Yx—S'SrA/Jv'—)l/T840Ut't".
[*f >t)l/] [X] (r>^ > Kr>6fflC5.)#5'>T7>^-h#sg6

%7U$7.

Qi - — h

jD: ¥LcaDB¥LCA-DB¥Ent rymta*%W#.C3v

□i?

-O*- HWte
tttrzAyx^ivlfls 1 ft Ufc

0 ft
Ir^SPiuiM 7T — 5 0 ft
Utr^vT-TA^P-d 
-O^- h5E7USLt

4 ft

zJ
WM

"3
nr

jd

$3.2-26 0 7 >»- H6$1SB2

<>>--? y h>___________________________________________________________________
• 77-f^7*-77 h

TI2© lAS £ x-7 £ipfiT'» 0 Mf.
1. T—(1 ff)

565117 (t &ffff/YA©^#&f&m75. 
tt7yXrii« 
ftAOB/jx—7

tt7y7f/i7D-a
2. (Iff)

?iJ€£A>V|x9J0Ttti7jT-5„
3. x-? («»ff)

47-l-A KtoflSTOVKyOTtitiAf 
BffS©»iU3, YYYY/MM/DD #. M) 1999/1/18 
£:7 £U (4 # * W17 >A © W 57 $ P£ # ■?■ 0 £ £ tti tst -5 „

•*>x (f A)
M) 002, NOX => "002, NOX”

• oifflff (*A) istitus, f©#i7Mi7@imf?e#aoL.

W) C02"N0X" »> "C02""N0X....
• Srffn- K (CMLF) 14, Yn izgmtZ.

«) => lffSYn2ffg
4. E9J 0 ff

S6K«5/76/)©Sff. ®<Tt)=k©.
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• S*69ICliX^X4t— hroiStC^-StoT'X* —X-y N0tti*l*lW6

- r^-X^j RroAcoR (SfitoO ti i77-¥K£j

• rAttiA-T-Xj. T|*|g|S^i*f-'-Xj cil ID t r+J-7'vXxAXD-BlJ ONOIJAP 
T§lM$ST-5„

• r->x¥Ati«j ©SKrB, 38#£ 12*711~3.

iftSMIiSf-'-Xj l:I2#%W%AX)XMI*A:A.

1. ]*g& (*>x<0&) 7)Wau.
2. r->XAAtif$j egB<3B

ffiU Ii«L©##ttJia0R^iiIfIL. X7-AU&A.
3. te®jib7)s'ss (aietxpi-xjx#, 'Mt£y?sa)

A.
->XAAt*« : #14 m
Affiajx-X : ¥ telle, fj§$±B, ttSTI®, «5ASB«, «5AE*
rtSMfiiSA'-x : mm, mm

4.
5. TE#a^xxXl:#@T&fa%w@&.

AXAAtnlS : yXf A ID, ¥143 — K, S'lRAS, !R#47?£
AHBAx-X : AttiA¥-XKR, W4n-K, 8BAtmX¥7\ K

A:Bm#I43- K, «AE##{4n-H' 
rtBMIiSx-X : m#X<X, $B$*I47-K, EESI4X-K 
fit, AtUAx-XKRlXPI-ttHISLSRfr-So

6. r+P7‘->X¥A7D-0j ro®8ij,
7. rHt7*->XAA+f$Bj 0f-xy 2

• X7-y&o/:#^iaf >¥- h&¥lhf 6.
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3. 2. 4 X7x7ft— b

&##77°V ^r-Xs 7X#mT6/:^(:XXA^- 
b&fT3@@TT. mA77<;b^csv^^6^0^i-.

1. ^A77<;b^^^L$T. csv#%L txt#^:TT.
[^#] ^^7XXX7^-b@@^##L^T.

#^73;/:# [X] (C7^7bA7^^C6)^^>TX/77^-bmm$:

^TL^T.

%mmz\m hb
!:;;:fa^ zi Si Si dil IesI

2D Backup 

^M^ilcsv

7?4)\r$a(W' -IBBEEB^
7WJHDttj9G>‘ |cS'^7<& (*csv;*. txt)

1 <**® I 
%I I

A
ms. 2-27 Bl %77^-H@@

2. ^^>T#&AAV7bT^UTW6'f-^(D^^L/:77<;l//\(7)X/77#;
-b^^^L^To

[4r^7t;b] ^^7^/:^ [X] (r>^7b9&mC6)#f7TX7X#-bmm

r"B®fS2r~:l
pn3B "' 1 lMt.A

rO^'b WM |
I Oa] UTT3U ±J

%###

zl

m s. 2-28 im %77^- bm:smmi
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3.3 A—7AAV7 h 7x 7(7)1# 1*3 S

A-7AAV7h7x7(7)m#g^^^6(h, m3. 3-1
3%,

~f—$Af}'J7 h7i7

ItAvX-rA^n-

th7'>X7AltSl

m3. 3-1 El A-7AAV7h0x7#m#^:

3. 3. 1 ~r—7AAH£tb 
th7^X7A70-

A-7AA7A7n-l:^UT, %A-f^AAL j:7 6LTU6 7[]tAit<7;i/(7)

3. 3-2 m it 7*'> A t“ A 7 □—HI ffi
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• -y-7'vXT-AtfS
-9-7'->XtA««£LT, HTroqiiSA*, ttiE£fT7„

( 1 ) 7°OtX&#
■t7yXfA»S (Kifi, KSii, th-f 7^, SEcoSgiJ)
• 7"n-feX«fg (yXrA«, H, WM, Wi, »n°n«<Z)*ffi,

roe#)
• sa»#?i (tiae. ss«e, from)

(2) (768#
• f—Xff=680
• ffe8##*

(3) T —7dpK'E$
• iMtolSB. 9#MW«B. t$E69«H
• IIS, 5££tt. R#M, BStt
• «$!tiro<ME (f-Xtolri, fM&)
• f-xrofS*ll#*
• ##£$;, from#*

n •7txa'IS$E

vtjtsl | f-mtm | t-$sm |

inznimfl
t)"m& flEfU^lTlF

1302135
#####

3 ^
H

AS?

ms.3-3m



AAA-7
m ■ mm sm/Mm/ses® t -x £ a * m -$>.

*i»ia-H, agg, vtiifi. me, ±TBfi£AAf-E>„

i*»*H*» \m Isa

29500 W-h 
0055 kg

30000
0.08

27500
0.035

806400
211125

J

S 3.3-4 E
m

-9-7'->XAAbttiAStl-5ttiAS=Da, #*####,
D--

| ok* | (±# | twm
| WXAmWKX* | OK* | (±#

ttH3 ^ ^ A. •• !..:a- • . ' '• / :- ; '•• .

zm&m
1.6 kg796600

A/tf 1 OK F##0K@

ms.3-5m
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3.3.3

#(07 7° V 7-7 3 7Tf7^$^l^7-7^Z(0A^'7-;i/T^m7^^:^(0<7^- h 
#(07 7°U7-7 3 S V#^(0 7 7<;i/^m^T^%77^- h#

| %j LCADB Entry "3 JBjrElEfll 1
L_j Data
LJ Help

?r(vzm 1 m® |
i-Hitmm>. jCSV77-f !L' (* csv;* txt) jjJl

#3. 3-8BI <7^-- h@@
HHH

| LCADB Entry 7iSSl§1iHwe1
CJ Data
L_j Help

4.. ... .............. : mm 1
|CSV7?Y^ (* csv:*.txt) #># I

#8 3. 3-m
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S{§ 4 S /'COUfllB

4. 1

f-f<-XyXTA6:L%\ ORACLE x-X<-X^#mL, 3.1 T#^L/:x-X77
“■77 Hct^T, T2—X^\—X^B ^^K^L/Zo

x-x#mx-x7DauT, 7°ntx##x-y;i/ Mfy7XxA##(7)m^:%##^#. 
#T6) i:AHjAx—Xx—771/ (tbX'XXxAti'fT<5 AAx—X, ILi Ax—X X:#$A"X 
<5) <h > SStpnfiiilix— 7X1/ (tb 7 XXxAdMlT ^lliiisx —X X:1#$l'f~ <E>) A, 7D 
-gl##x-77l/ (A^7-;i/Tth7'77f'A(D7[]-B|(D##^i##T6) 1:^^/:. 

#7—771/1::, xXxAID, x-XIDT-#l:A:0,
#4.4-1 BK:#^-77l/(DMmig^^.

$Zx T2'—A'chcTM >X7x —X13, IIS (Internet Information Server) 
ODBC (Open Database Connectivity) $r#A L, ORACLE x—X^—X AiSffXrfTb A

j:3 ilAcA.
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(IE)

EEB
R*
mm
e-maiI

SSI14
«ai*a
MXit ■ -eoffe#*

Aasax-^g# 
IMS ID

t-'-^IO (FK)

tt*a=l- K (FK) (IE)
5i-$S3-K (FK) (IE)->XxAID (FK) (IE)(FK) (IE)
->AxAID (FK) (IE)

*A2E*
RtASEttSti^-K

IRAE#
«AE#Sti=i-K

mxmm

! (FKWSP*-. BS&lc*tj£-f353iJtf)x

X >7~ -< 7>f £—1(AK) fttt*

#4. i-im
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T" — $ ^ — /tf—A

ODBC

TCP/IP

ORACLES

TCP/IP

#4. 1-2EI
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4.2

$4. 2-1 0CO«tC5)-$ISn6.

7L-d'^»>n-KE*g

«6S$#A^]«8

7 ^-feX □:?'»#?)*«

16 4. 2-1 E 7-7^-X+f—AfS^Milia
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4.2.1

' 133 209 73 84/lc Microsoft Internet E-plorer RBE3
J TriMB «S(E) a*l=AV%>

a si ■ • or ■

tt* 33*1 CMJ RB

VyO ^Microsoft £]W=b WJ- ^JV^Web g\*tUW)'/}
j |SJ http://133.209.73.84/ lca~db/ Log in.asp

d ^®Sl

jk

% fUffl#®BE

’9>< - y-^-ro Tit-fe ^Ucttey -f> A%3grf.

ID

PASSWORD

B

#5 4. 2-2 El

-C*5*9h /;
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4.2.2 -f-f####%

yx7"A^T(D#m, ###&-?###
3;/:^ ^b(7)AND^f4:#m^ff3^a^T^6.

3MVWE) mwm am=Avw '>

ljy$ ^Microsoft #>fab4W- ^V'XhWeb
Th"U2(fi) |0] Mtp //133.209.73.84/Ica-db/Search.

LCA^r-^tt*

38 4.2-3 B
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4.2.3 mmsm-Kgwtm

K^jg4Rraaai:j:a, wwsns.

i.209.73.84/ lca~db/Search.asp - Microsoft Internet E iplorer HE3E1
#me aaizAvw

[:...ms . mt- : /; % Em *-A
V'S? ^Microsoft £jWeb fjV^hWeb 0j4"B0^

| 7h l/%%) I j?~| http://133.209.73.84/ lca~db/SearcKasp

mm
zm

:^cB

i f#
y«-;U

# : 28 fffttlSLf;. ■

jf'7>D—K $//'J y/rLT </:;$'/>„

mn.smfco-m'&Tm B*£6l$

302135 B**8g
gin B**6l$

3021% mmaamemaza 8**8$
B**6I$

302135 8**81$
B**8l$ zi

) I ^

@4. 2-4 0

231-



4. 2. 4 -r— 7 9' 7 > □ — K ##

z>T4)i'(K$oyn-F
ZOMfftl&TTj frt$Olt D -
133.209.73.84 - _.ystemName=e45*v **

c®77'0kwaa?r;£
r L®77J)te±si<mm'%mituQ)
<r amj.BE323GB531@

OK 1 frv>tVV 1 ###$##

m4.2-5BI y7>n-M@m
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4.2.5 —zL—

furne^emm, y^txay
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LCA T-'- j7^568b8 6n/tT-^<0|*IS6EISL. S#S7#g^&mg.T6. 5SI8«, 
-r — f 8—S77^—XicSS-Srfry.

4.2.6

■■■■■■■■■■1

TWJUDWRO): | 0J Data 3 mi S3
_]] Backup [Is] l/>^ (Dfj^ffl.lci

l)l7iyici g £M)&Ji=.lci
g ^Miiaici

glflSSLCAIci
g WR(D#u]# lei
gtfvP/i£B<JD&JiIX*£lci

7H&W I IR© I

7?4 |LCAf'-5 (*Ici) zl *cV'j\D\, I------------- -—\A

*4.2-7 0 x-^SMSHH

-234-



4. 2. 7 T" ^ ’ESfifb

f 5 ccj; CL 7 7<;i/-

#4.2-8im
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4.2.8
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4.2.9

mg ID. /tX7-K, *-)V7 KUX@<0S»t^?t5o

10 A-DB Manager BH3E3
larfte ee® wx» w-m w®

si 4.2-10 ia



4.2.10

77iz70#^J. fW#ID, oym^J^677-t:7m#&##T'5C(h^'r#^.

oiaa
I M*<E> **<£) WX<P P3-K#

% m A mi ^ v f:

TVizT.I4IS tZ'7'V9>No a-y'ID U^-HP U^-hHOST □yitg'i m £gp\
► |"'M—M-]iimg»QTQQ [inmrtm ! p-y»6rt67o-M) [pMorta-wlm [ Wozilta/4.0

fcompatfok MSIE
HMW5EW....... | 113Q213S4 j

| 19990217152061 11318577682 j |001001 | |133 209 7#'1#WlM#'1

(compatble. MSIE 
4.01. Windows NT)

\y ^ OtT#5?)' W Ml 0 I 1.........11 %
f

| 19990217153032 | j1019369804 11 [ |133209 73.38 11133.209.73 38 | Mozilla/4.0
<compatble; MSIE
4.01, Windows NT)

TldZl I104 II

119990218112232 ||1019369822 11001001 [ |133.209 73.38 ||133.209 73.38 | Mozilla/4.0
(compatible: MSIE 
4.01, Windows NT)

i......~ir~ ■

f 1'99S<J5T815163S] [1551564920" j | | [1335097336 ||133209133$ |
(compatible; MSIE 
401; Window NT)

|| 1 1 i ii <

(1999K101909031 pT5225825“| [001001 11133309 73.36 1|133309'73.36 |
Compatible: MSIE 
401: Windows NT)

[---------1|-----------;

... *1... 1
ItH'*: Ml < tl r > |h]>*|/ 8Z <1 .............i *A

#4. 2-11 Bl 7^tXO^##l@m
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■y—affix-

4.2.11

LCA-DEi Manager

7?m& «*<£> #A0 iz^m

z/7srj*wm
iEHHl B*ABE
221111 mm Id ^FzlBE
5119 mm nmcbmm f?S$EEBB
302135 Sit B *'A6E
302135 mm t^iSJEfl)$jjiaXfS3 B$ABE
143121 mm ^<rmm B$ABE
221115 mm /M1XgE
263191 SuiM &m<7Mm
5131 mm nfeomm lll^BE
302133 Uj$$^BE
302135 mm B*XBE
222111 mm -j^x^y'p-j'Oi’iA.inmmnz B*X6E
263191 fij m mmoMim
302122 as ■fXlXvcTMSffl B*ABE
302111 B^ABE
143121 Sit B$ABE
221111 mm B$ABE
143121 mm %:*<j>mm B^XBE
302135 mm w^jftj*©saifs B7ABE
221115 mm -J^X=Fv5ftcr)mmTM *MABE
5141 mm B$ABE
5131 mm :EmO'M\m lLi^^BE
5111 mm *t.tomm B$vtBE
302133 Ljj$$ABE
143122 mm S*7>SSi B^ABE
221111 mm ^x9v^moymmxm B$ABE
192112 B7ABE
5131 mm B$ABE
5141 mm ^wmm iLl^ABE
222191 Ut K^L- B$ABE
5119 mm mmmm mBE9BE
302122 lLiBABE

Bc4&
M313

13

ERM #7

#4. 2-12BI

-239-



A,
V
V*
/o

m
%

mill

$



w-Bio >/o h*x3*ui*it;^sn-5feH^ita-r?>*T-3'u ic&iitws-iiiooto

Jl®TIC/£MltL/ifc©Tt;£ftO $S6Hi6SnTtOiBc'SftO&tOtoJO&KSdO 
xo/oetoio fsmzsifzftiit^xiMmzwm'tkL, m*

to^itroaiMttesffir-5-fcT
SsiTMBttO-S. S/zK^ibClifiiJb^COSTfflfiiFlier(Value Choice)*^ $415.
X<nnm £fr 5 ro£#KHMK’#*fS£te®f -5 c t 

'0/1(7 h*x3'U©aiiiiffiitt!Sj<(gBft^^7'>l**, ###*l:j:6AR©## 
io aH±ii*$nti>5. stlbmm^S(owpi^xtt&u lca mmsfr 

bTtttf. tlttlKtc±d$S$0*7l> -BSSSS^fT5 <0l;ifflitoi§£O'$> 0, 
-t'bfflmtrniK ®iSiUW^M©i6ttii: =kbT%/fe-f5i8^seiii6Uldti/tilii6t!: 
*#<5&-£00 B*l:j3UTfcSl*S$®E6r{b^?iAs11$SnT©5„ tOLg+lto 
ffi^*x*ii#a-r=iT*s<szis/tii), lca

¥?££SiST#SOi:cn$T©g7£cO!t#86lc-OTBiiU #^m©*6fb#i£+g* 
©£z©©fg*^#-5 C <?OMgT8>-5.

C©j=b7^##A76. *E%=T«(D'0/0 H*^3"VK©m©.#l£#i£t:£ll£6# 
®©B9«(t (S5 1 S) (DB*(S©'0/0 bff*li03±T*gftg£.©jfilffii:*SJi! 
&©/cA&#x-^©4%# ($2 S)l:-3UTIfflSe^$r«sb7c.

m 1 STtt©n$Ti:ffiSSti£cB*SU:«(1-©E6'lL¥r£l:©©TSaLfc„ B* 
vmmztifcXritz-yxTU. m-m-t ><> h Ux-^OTtO-xx^T-V 
it. Sf >/W h*r3'ORI»f. SSIc^$ii5tiHE. ItS

16 2 STttB*IC431j'5)'f >/1X hff«#?£$#Bt'-5E©*$7tj:VJilCX>©T}6tti 
t5t££l:,
©iM$$S$ic©UT7FLte„ x> Hdl-f > Merits KWHfite'f >/0 MjO'J i;=k 
ot£#<»m. X'/>mmm. mt^xxyy>b. mmm
©%mi:j7 0*m*#7)iSm#6*#^H#T-5#©#mx-(71:3104%#Lt. 4-B 
f#£cx-(7!c=k5«Sff«tt#<©#£7)t^$nTiO. 4-SmS-5)-8f©«nSl05S: 
E2:##l= L30@#|£©in]±l=pW;t#M20 x C 

$£ccn$Ti651.Tli®iS®#6#filSSLTff*$ffxeiSff«¥#£^'S$SnT© 
6. «iSff(B#ffi©-3TS)-5X>X'3'0 h^t/rS-SilOitfTWJW^
£400 i^OSIOmiBtftWteHtoiKttiMT-BXX h©*0&<, 
3io£)*mL/:#x:meexc6AO#. m#w*£^a*i:#AL/:*g-A#i££ 
SSI"-5 £ i© Bf1i6tt£^i«-t-5e#£f#0
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IS0DIS14042 l;j3UT#S$S4lTH^< >AX hfffl©7"D-feXl:tiHTtt Weighting -?> 
Normalization ITTH vTtSi&SliiB A> bK541-S4lTU-$> 7 <6, Weighting l: d;-5 8c o'-ft S 
fT7 tl*iaW(Cb541-gfWtcL6£IIW*fa#¥©j»AH®St‘;tl*©St^b.

Ecoindicator’98, EPS version 1996 ©A 5 ICS4l$T©^?i©5fclTf$7)4|S%StT.Tj30 - 
IMtk SETAE WIA2 Til. SRffflfiT? 61^416 IT Weighting/Normalization SW^HHI©—7> 
<hl.TStfT©5J:7l:. m&Bt^mt:term©* 
toiijotrTii.

(l) 8cAfbi:Mf 
Ecoindicalor’95(l)
*7>X© Goedkoop b l: =k 0 H%£nA#y£Tifc-5,, DtT 7 7°n-AS< 7/S
X h*T3'V r6l:@4i UAA#£6 *^r$l:A6lfeOT66ESS4ifc
m##(##©f. ffi«t*a(agtJittt©tt)swfflLTit#$ns. 
MBiTtfebtl-S'l' >247 h*S3*Uttili!«S«ft. A'/AHiM, Ettft. 
ess. «xt7A nxtpA sm©9util-5,
SSTIiMitStt®. **%. AHMIIWS $4l&©76, ARfl©#«6£ffii»©#:£tt 
6©ELIicSTsbE6LTir5 7 6S. M B,5 £ n -5 7 61> * 5, fffll;t*4T5

-DTS5.
Ecoindicator’98(2>
Goedkoop bS4,-L'6UTa'7>X'©SHSICAD Mt%£4l/c t>©T'$> D , Eco i nd i ca t or’95 
i:43tiTfg}SSnfcP=1@6|;7©TfSET-5S6S£gto6L-fct)©T$-5. *f&©# 
A Ati: h 7 7>'X >toB#l:Sd©T*5 0. Atm©##. £<»«©#£tt. *SC©H8S 
®8$£tft(7 7'C‘li. damage categories 6 jSIB) 6 LTIx$"t"-5. Ecoindicator*95 6 AS

asftjs. ±*$itmi:A6me#m. aA^wssALAss. am©#
#15*S DALY. Affi»^©i5*S PAF SfW EA 7 6IC*-5„ jg®tiSti:X®©iW#l7£ 
yEttSi®.©K(nanm7)seTA-5 6 6S*®.7)$Stj-^$S6 VT/E*{k1"-5. ###%!: 
©WTIi BUSES ©77A<7jkAXA-vSxLKcA-5»BfffBSffll''S. »H!S$to® 
feftcA D»AAfiT*sn-5^\ AnA‘n©«ay*A$sti-5>KSff«©is«ttAAS 
WT5. mm*#M©mA#Wti too A© LEA HKSTtgiTtA/IA/l/lcA 0 l$£A-5= 
1">/S7 hAAg'Vli*®. tt«?at®<t. A'/>**t*. Effi-MiK. P¥®gg*P§S(4 
MflXA-y A). »$##§*!!$# (KM A A 7 A). AttStt#!*,
© 9 #SSS8$f-5.

1.1 hff«3A£©$gtt
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Ecopoints2 (3) *
1978 ^(A Muller-Wenk DtT
ALAA&cELT^T^^o h^T^'O^CO Weighting &
?T9 Ecoindicator'95

mm#, z ^ dw#-e&5o
EPS^
EPS (Environment Priority Strategies for Product Design) fi IVL c?ttAA^fet:'

&0, Willing to pay
A^(7)##, ###, ^4W#m,

^(D^mmA(7)a:@m[:o^T^#(Pi-6o A^(D#
ma##mA#m^fLAg%-c 37

N0GEPA(5) *
NOGEPA (The Dutch Oil and Gas Exploration and Production Association) CML (Ado

h^7T^D^(7)#^c^^ 26 A"C#h%i"5/<A;^(Aj:0B:^L7h 
f,(m:A)6o 97#(A%#T^ft-cd^^,
#%#, &###(DZ##Wm;W&fLTV':5o
ExternE^
ExternE 7oyi^ h (1 European Comission t US Department of Energy (D#U[p]#%(A
z6t)(7)T$)0, E(A^v^-r^
mfki-5^(E^g%<Ef5o «E

%-oTA%(A
e^di,6o #^±####(A:m'T#@#^fvL/e#Ai-6o h

A^:?#(A#^)6^6o
EDIP(7)
EDIP (Environmental Design of Industrial Products) H Wensel b /(Air y-^—A7 (7)g^A 
nv=o:^ h(Ad6v^T^%LAA&T$)6o

mmm#, A#m(Aj;6:M
(i DtT (Al6^(7)-e$)6^, m##(Target)^LT 1990 A(Ajo(f5AfmB##&#Wi" 
6o 5o

(2) ##fU(Characterization) (Af^fo6
PAF^
PAF(The Potentially Affected Fraction) ft N0EC(No Observed Effect Concentration; #

NOEC ^ PAF Dose-
Effect (D S ^-A6EdCMK%6c PAF (AZ6##(1^)6#E(D#^(A#LT^#^
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Ecoindicator'98

#(Z"a )65o
(E)USES'^
USES (Uniform System for the Evaluation of Substances) M 69 0 J7 T d? ^

RIVM

zk^&#, USES1.0
PEC(predicted

exposure concentration)/PNEC(predicted no effect concentration)ELTf) o~C#6o PEC

i-6Z(E"e,
^ ^ & T (1 94 fi (D #'14^3 fC {9 o V ^ T #Hiffi ft Wi ; HTP (Human Toxicity Potential), 
AETP(Aquatic EcoToxicity Potential), TETP(Terrestrial EcoToxicity Potential){ZO 

2^Uix4-##W(l,4-^^na^:^-tr»(DPEC/PNEC

yctj(7)T^6o

(1) Goedkoop, M. ; The Ecoindicator 95, Weighting method for environmental effects 
that damage ecosystem or human health on a European scale, Final report, NOH report 
9523, Pre Consultants, Amersfoort, Netherlands. (1995)
(2) Goedkoop, M. , International Journal of LCA, 6, (1998)
(3) Braunschweig, A., R. Forster, P. Hof stetter, R. Mullerwenk; Evaluation und 
Weiterentwicklung von Bewertungsmethoden fur Okobilanzen- Erste Ergebnisse, IWO 
Diskussionsbeitrag Nr 19, Zwischenbericht des Nationalprojects Nr 5001-35066, SSP 
Umwelt, Institut fur Wirtschaft und Okologie (IWO) St. Gallan, Switzerland. (1994)
(4) Steen, B. , EPS-Default Valuation of Environmental Impacts from Emission and Use 
of Resources, Version 1996, APR report 111, Avfallsforskningsradet (AFR), Swedish 
Environmental Protection Agency, Stokholm, Sweden. (1996)
(5) Huppes, G., Sas, H. , de Haan, E. and Kuyper, J. ; Efficient environmental 
invenstments, SENSE International Workshop, Amsterdam, 20 Feb. 1997, CML, Leiden 
University, Leiden, the Netherlands.
(6) Externalities of Energy Voluml-5. European Commission, Directorate-General VII, 
Science, Research and Development, Luxembourg
(7) Wenzel,. H., M. HauschiId & L. Alting; Environmental Assessment of Products. 

Volume 1. Methodology, tools and case studies in product development. Chapman &Hall, 
London. (1997)
(8) Hamers, T., T. Aldenberg & D. van de Meent (1996) Definition Report-Indicator 
Effects Toxic Substances (Itox). Repport nr. 607128001. Rijksinstituut voor 
Volksgezondheid en Milieu (RIVM), Bilthoven
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(9) RIVM, VROM, WVC; Uniform system for the evaluation of substances (USES), version 
1.0. National Institute of Public Health and Environmental Protection (RIVM), 
Ministry of Housing and Cultural Affairs (WVC). The Hague, Ministry of Housing Spatial 
Planning and Environment. Distribution No 11144/150, the Netherlands (1994)
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1.1-1 #
T-& Ecoindicator'95 Ecoindicator’98 Ecoscarsity EPS ExtcrnE NOCEPA ED I P

IMS# ^7 7^ A7 y y 7^7 7 ^7 ^:—A 2/ EC A7yy f'^"7—^

mm*# Afflni*

mm

^ L WM.

AH<7)#|#

*#**i'l:

Affi*<7)£igfi2*

7^ L 7^ L

mmm#

D ^7 T 3

y
A/y###

mmb

%###%

A

A

#m

mm

A/y###

7^ 7 A)

7^7^!

±mm#

ft L mmi*^

26 #)

@i§, m#^5@) 

(^ - ^ 

(DMA. A## 5 

#)

#A#mm

A^#%

A##%

Ayy@m#

K^y^evy

A/y###

Afb#AAy y y

h

A Hfl W 'IA (A x( •

A - ±#)

(A (i#

% - ##))

y y y -

iH^n X o X X o X o
##(c# 

$fc6 #

AM,f9^ ' AE

m%y -

(>300)

AM DL^/U*C —

AMf9^(7)

A#M#(7)

IS^

S$(26)

*%R#(17)

TkWima)

AM79^(8) #mm#(io)

•*ks

% • ± « r§ &

0300)

AM

#{& M7Xjt S&7L MRS A# A# U'<k% m:6ijt



i.2. bwm^m

1.2.1 tlk#'l4#aa (Dislance-to-Targel ffiAU^iMIK 
h*xn*U ICMT5#ffiilMS(Di*ei;:-3liT)

(1) Dislance-to-Targel method(DIT 6) lljtTKftiitCTHsT
S^abll, Dislance-to-Targel me l hod (DIT S) l,ITST3'<SEo''(k:^?£6E%LTSZ: z,= 

DIT i££fflt'fca£ffcTI2. SXtoTji-O/t^ hAT-3'UMroa*#lj'S«('t-5C<hAt'T 
# 5 Kri\ B#mleftist® 0 ikibtzmmw*f®43 J: SEttJ iIf ffi£ ffllr5 6 6 i; J: 0 3 
9H46 6tfr-ZZfi] 6,7)4* 6„ DIT iitcSriK'f >71? F7-trXA> bm&itZt)

£^7 6661=, 8*7"3"U(0$t#e, a*Oll«&©Sffi£fTbfc. *fc. >
/T7 t>*T-^'JS-i?ffi-r-5C*fcO. *&»«£#«Ufcff«¥ft£MEBfc 3>„

(2) #(*^§-1'>/T(7 h*x3'U, tlHjoJrtmtiTfc^S
a. 6 >/T^ Mi^rfU

6>2(6 H7-6X^> hSUKf 61:11, #8f MiTn'U. >/17 F
*t6'J l:j3UT#g-f 6%#. f LT#@fU:6©#i£$m(r5©#l#**@-f 6,'^g 
At* SETAC-Europe Til. Tb/tT? h 7"tX ^ > He jotrT^ef 51->/t^ HAT 
3'iJ 6LT, 14 ©66/46 FAT =T'J£@i@LT©6 «. DtT ffitl, #*«*£c«B(S(t

©, X»ii, B#Mf LTm*#7)m*l:K@T#7l(^>/\/7 E*T3'Ul:o(r-rtl® 
06lf5667)s'T'S-£clb $£oT*^?£Ttl, W, 1.2.1-1 SICtfTJ: 6 l:, WiSIgft,
*'/>mcomm, matt, mtBwgmmit. ytit-?■**■>?> f©4bk, AF<fi~-©stts
1®6-3©T>/(!7 F*A3*'J £®0±lffc,

b. 6 >/4 6 FAAtT'J iTjoUTM ±lf6#jM
*1:, 6-6 >/t6 hATn'U l:l3©T®y ±if6tejM£?*;£'r6£.e7)i*6. ®0±lf 

5^Kn, s-o/tt E*T3'vi:R@&&Kf AT©%me®d6!f5©7)mmT&6. 
Lfrbfctfi,, 6 >/46 F7-feA;< > F©fg|£fc©I8:@t;:43©T, &##©*# 6f6# 
%lsll6$E#aj#£K@76^#7)4*6A©, TBE#m#£#fFli'666^?#%©% 
K£®9±lf6 6 6HTe7lU„ $/t, Ar-1^x©«ttl?8»6'@*lt©T >/4
6 EAAduMLTii, mm&mztsi-tz&umcomtM.m&mmzieM-fz&’Stffc
67)4. fl(l$T-^7)T£iE5tTTU6#HiaiSblTTl>6 3)„ fCT, A,7)#l:ds(164BE 
#mm, f LTe*©m#m%m*#7)%aT#6#K©»^&<>/^ F*7:fvi:43 
©T®4)±lffc &6 >/46 FAxU'U |:£;l©T®y±lf6ftR£,
i5 1.2.1-1 sIITtfT,® 1.2.1-1 SITU, 74x6A#© Center of Environmental Science 
(CML)icJ;ytt*£tTTV'6, &6 6/46 FAxn'U lc*3HT^Wl^S#lKS (An>, 
CFC, Eligftj**. M.l-hU^DDI^AjDcfcyi'HBFC HKK) 6#HtTSt,T©6 s). 
*#&l:D©T#M76#i£Ttl, &#K©TBM#mmi:Ml-6m*©?@7)re, 7lf 
>A¥7)5fi*LT('6ttK»ICtt^T, 1L < ® 0 ±lf atlHStiWj:< &bT©6„ ^ 
m. &#M©Tpfm#aimi:MT6f-^. &#m©&*T©##@A#K#i=N-76x-
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yAAB9£ji3(366t\ #3>/<y h*x=y ±if tli
«smx’hz>.

c. (Characterization)
^(bAli, i&B&mikiiXUX'Z>!§coi$.m^n l-Tli,

A3 AA >y-YtP<7)f|s]f;£;(nf4'l;6)lrAvM3 J: o T(!f|litl{37jlo Til Tfo 0 , Global warming 
potential (GWP)fjjljo j: O' Ozone layer depletion (0DP)#36l83#£c3#W$r##i# 

UlAAlf 3 3 3 CtA < SO AH ibiiTV'3 6i A BH4fbt3MLTIi, tzvi'o 
ylfitfii', ^ttlkll/l"f"31#'l4ft{SS (Acidification potential (APMSt) 8r8S 
LTV>3 5,„ *#(£"£(5, %#a#(b, Zpy"y@toSiigjoj;owti-f b13 M'S 3f#tilbfi(86: 
I3I3, SHAHGWPE (flSM 100 ¥(6), ODPII (*iSfiS), APfS^fflV'fcc.

—A, y\ A#:iiWS£:#i*ro#t±i, 596*-lb/,t3"(0,@:i6t£<7)3y-Ay h

*x=fy (300311, /ty y Ayy KSES$tiSStt^*£V'3fc, * =

fiiL£ptTy/£i/'£ £ , leiEf&ffttHASt^ 3&3'(7)g6(3 J; 0 , 3 y3A h»3=f y 
m?**3#*y)#A±lf eiit 6B#fbA3 3 3 l3llRM^k3 3 3 Afg*£H303 A 

33 3 Sffittciffif (*7iy 13003(1, &#)’R3'3I3, %*3'3(om##3m

eKR-a'(b£fT9#-8;£.fflv'3„ LAL&AibAroligti,
A, 3"T)g)s#mi3##+3 7,^immi:£t3. #tti*«AP»3EgUt'3l3®o, $1*3 
3t**A»A(3£c0» 3 y-)y h y A#&**33 3 3 A@*(3A3. *S&3(1, Aft 
B#tHt>«(3ML3tt4 7®iiH?*t3^SiJL, 31ptffl*«(D7kS?£iS*iit3S*#lbl3M 
*ft3*B#ffitl®!3OO30*;ft«, ###, #
E«r'3t38ciB3ti§fI£Witi-t3 3 3 AKWbA.

*s5ri3j9V'T, mm&mt. t/y*®**, *%ib3#o±o 3#m(o#R#aim, 
mUt&M, 3 L3S1#BA$ 1. 2.1-2 813*ft0 3-y'y@d)###i#d)#liimil, 
A-yAllAoAA, )Ftt#tt/)iA£V'3^A3ji3„ *fc, S*#lb. *lb#AAyft 
> (i»«, AM^d)*tt8(#i7)«iffitt3y/iy M1713 (3do03®i±if3«l(3o 
y-m, 3@miem:k£a#*3'3o###<7)ffm#ai#&#&#3 l-cs
03„ $ 1. 2. 1-3(a), (b)#|3SA.

(4) *A#lt«i!<7)»tti 
a. KSSfUfttf • Ei$3 y/<y 1*73*!)
Kssmsiit, Ayy@7)##A3A)i&#mie(7)3yr<y h»s=-"y hublao, two

(OffiMlcX^v'T, E61kEl?:$
f3LTvA«S3ifc33%AC>A3o LAUlHfeiWftAll, hi
Ti'icnit, #)llA#ili£ii3 3 313J: 0, S#yRAOHAO(D##A#3zM3oo 
Tlt*Ml3MA3 3 3 li@®Afc3„ 333, *#*311, ttiERSfl • £«3 33 0 h 
1I73'|) 13£H-3MA13At¥,»3, DtT Si3*3SoO@tfi-f 3(3fct 0 , BHWtlAAH
<7)#fctlM«B«E3fflt\ ^ttf*I3to^HI3dolt3Mil«)K®#ttii»a.tt«*fflvAc0 ±ffi 
SS*tt- E*3y37 hAAd'y |3*j-A3fiA(3ltff,ic3, $1.2.1-4 8et3*-f-0
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b. mt&fe'f y'<? »fJ!)
*A?£T1j:, hir= DtM, S**<tJ3 =tWRl*tt*«(75*W?£)Ss

XZ'AZAyZy b<D4u$, AW^ro«tt^Sr-ii. SSSmfc'±ziS«rA roSAttit

szzit stiff as^sswaa lza p i; t>tt#A5o

VEAIS® LAy-SS'lAZIs] CCAott), APi>#V'E(*Hi’ff*r^'> + yHi*i 

V'£ i|AibA5c f :TAE*®AP£#«t5 ; bC J: A J: V HgRro^S^Ay-y-f 
/bAEi&SZAffiWSLtiS AYALAS. *E?£Ali,

bttftSA, ilit6S$«e£ttA, ZZE<AAAPZ*Z6#E#AAP 
roSilZASHAAZ-e'TStti-fZ r t A#WLA. #ElroAnS;W!i©4Antl5ffl 

(±, SA<£it-fMSc^®RA<tS-ti:5AATfc5„ AZ, *Z8mZ KTwKiStPA ►) DtT 

SSrilffl LA.
1) =&t)K<A»*K2W(ZIZ AAEro$S#S*?£irfc'V'TSALiLTv^E^fflV'5o

2) ®#S*?£l:*5V'T$ALnrv'5S

3) #K6Elrjob'T!te*(7)®$g$5.ftfe^*:LeiiSLTV'5it!!,'S(7)SS*1 

#E^A*EL LTfflTS.
4) #|Ki!$icA-ij'5tiKroeA#Aff.EA. HT»SrltlJ

(BAbtitff.lS) = (=S-K«ro$«fero-ft$E) Z (**«##) x (#E*©Ap) 
Z (BZroAAn)
5) »K<D®itg$Z®#$iSBS-«® LTV^Steiti^SrWZSIKiieS-ISyAlZ AT 
coatoffiAAjtiV'TSttSWIASALTV'dKEiTEgz'Ty-y-r/H^WLAvx

JsjfiMtA yT? bAA^y Afc1iiZ5#tRroBAWtiil&:*, S 1.2.1-5(a), (b)8e 

ILZTo

(5) KAfbfflSroWttiA 
a. *#IS-«4y^Z bAfd'!)
«ii-EiiA2/z b*ATzz#T5%A{bm#'T#m*e, art*t.

I = Y — xFi (1)
“ Ni

;;t I : ScAftfatJE Ei : 8»WZ7tA AAtiSLt-f yTA bAA^y (i)z 

/+LT§l#gAT»«lt. Ni : xf*AZdWAjoE^SteE. Fi : BAolt«Tfc5.

b. SiStAyLA hAfb'9
R*mzy/<? b A A a y (7)SA{Lfgt*roStti*8;6, HTwiLAt.

'=S'r- (2)
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(3)
Coz f

^(j) Nij:#g^(j) rn^m, Fij:
#E^(j) Cij:#gJ#(j) (Cjo(J5##(i)(7)

Coij:eg^(j) tz^(j-6#*(i)(7)##m##, pj:#m&(j) c 

j6(d"5AO, T$)6o

S^rTfl vFFfffi LTV^dcOT\ 9>/<4 bXrT=f}) (Dffi

(6)

1) Powell, Jane C. , David W. Pearce and Amelia L. Craighill, Approaches to Valuation 
in LCA Impact Assessment, Int. J. LCA, 2, 11 (1997)

2) #wm, ## %, FT±^^>Fm
^#(7)^^, 77(12), 1139-1147 (1998)

3) ###A, ## ^, AM#,
BA^A/L-zf-#^, 77(12),

1128-1138 (1998)
4) UdodeHaes, H. A., TOWARDS A METHODOLOGY FOR LIFE CYCLE IMPACT ASSESSMENT, Society 

of Environmental Toxicology and Chemistry - Europe, Brussels (1996)
5) Heijungs, R., Environmental Life Cycle Assessment of Products, Backgrounds - 

October 1992
6) m#;f, 1995 1996
7) Haes, H. A. Udo de, Selected topics in Life Cycel Impact Assessment, short course 

at the 7th annual meeting of SETAC EUROPE, April 6, 1997
8) Owens, J. W. , Int. J. LCA, 1, 151 (1996)
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# 1. 2. 1-1 ^ 8^77-cf'D joZlf
CML,

## CML, 7^T>±#(cZ(9#m^^TV^6
###: ^

C02
CH4
N20
HCFC-22
HCFC-123 14 (CFCs, HALONs, tetrachloro-methane
HCFC-124 and 1, 1, 1-trichloroethane l±x^#f8)
HCFC-141b
HCFC-142b
HFC-134
HFC-23
HCFC-22
HCFC-123

y$~y' >M <D~$lWk HCFC-124 8 (CFCs, HALONs, tetrachloro-methane
HCFC-141b and 1, 1, 1-trichloroethane 8)
HCFC-142L
Methyl bromide
NOx
SOx

7

COD
N(total)
P (total)

8

Non-methane
hydrocarbon

89

NOx
Suspended
particulate matter

283
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i.2. i-2# km#ja j;
Y y/< y b ^7 #E *

( kg/year)
C02 1. 26E+12 1
CH4 1. 38E+09 21
N20 4. 30E+07 310
HCFC-22 2. 40E+07 1600 (C02
HCFC-123 8. 10E+04 90 equiv. 1.36E+12
HCFC-124 3. 39E+06 440 kg) (C02 equiv. kg)
HCFC-141b 1. 43E+06 580
HCFC-142b 2. 55E+06 1800
HFC-134 7. 00E+05 1000
HFC-23 1. 20E+06 11700
HCFC-22 2. 40E+07 0. 055
HCFC-123 8. 10E+04 0. 020 (CFC

y@(D# HCFC-124 3. 39E+06 0. 022 equiv. 1. 86E+06
# HCFC-141b 1. 43E+06 0. 11 kg) (CFC equiv. kg)

HCFC-1426 2. 55E+06 0. 065
Methyl bromide 2. 38E+05 0. 6
NOx 1. 90E+09 0. 70 (SOx 2.21E+09

mmt SOx 8. 76E+08 1 equiv. (SOx equiv. kg)
kg)

SB 1.2. l-3(a)» Umt'i'■/'<? h##=i'y (kg/year)

SiMPPc y
NM-HC NOx SPM

## - - 4. 7E+06
- - 3. 2E+06

## - - 3. 4E+06
IK 5. 1E+07 5. 4E+07 8. 1E+06

3. 5E+07 8. 9E+07 6. 5E+06
1.0E+08 6. 6E+07 1.2E+07
7. 6E+07 7. 5E+07 9. 9E+06

iff'15] 3. 0E+07 - 7. 2E+06
5. 9E+07 - 1. 2E+07

Hg 1. 4E+07 - 3. 3E+06
E« 8. 4E+06 - -
Sft 4. 9E+06 - -
IK# 1. 6E+07 - 2. 6E+06

7. 0E+07 6. 0E+07 9. 5E+06
2. 9E+07 X 6. 9E+06

mm - - 3. 8E+06
iii p 1. 0E+07 - -
#)ii - - 1.9E+06

- - 2. 6E+06
- - 6. 6E+06

9. 4E+06 - 2. 8E+06
l) -:
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1. 2. 1-3(b)iS 8r3£SHtl^lili™-5$f§iit (kg/year)

COD T-N T-P
1. 0E+08 1. 0E+08 8. 4E+06

imrf 9. 0E+07 6. 4E+07 6. 9E+06
2. 7E+08 2. 7E+08 1. 6E+07

m 1.2.1-4* i6$#SBKt:, zh’/yeroEE,

1. 14
1. 54

E'l4fP 1

1.2. 1-5 (a)* (")

ftimm > P(D^C
NM-HC NOx SPM

- - 0. 034
e* - - 0.019
»,s - - 0. 022

0. 099 0. 057 0. 100
0. 068 0. 048 0. 077
0. 144 0. 130 0. 148

#^jii 0. 112 0. 072 0. 096
0. 048 - 0. 039
0. 074 - 0. 069

£i 0. 021 - 0. 016
»« 0.012 - -

0.012 - -

0. 033 - 0. 025
±1# 0. 110 0. 076 0. 085
^W- 0. 058 0. 049 0. 055
f5](ll - - 0. 017
Oj p 0. 014 - -

- - 0.010
m# - - 0.014
fsis] - - 0. 046

0.018 - 0.016

1) -:



W, 1.2. 1-5(b)S (-)

COD T-N T-P
0.31 3. 30 3.30

&WM 0. 12 0. 12 0. 13
0. 40 0.91 0. 77
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a.

?% ^#fk#vx^^(7)mm^#^#mA6(kAm^^-rv\6o
1 1 LTV^6 «k 9 Z ^^#%.6o

T(7)#^(7) 1 LTV^6 C ^
C(DZ #;% - -f—/Hc#oTm#LTW

$ A, iJfd'i) #A.D^A=*'y t^ILT'# 5 J: o Ci&o
-c#^^ ^ (D t)#^m#&(7)A#

?)-—D-c&6o
LAA#T&6o

b.

- A^(D#m

- mmm#
JISQ14040T#^fiTW6#mA^##@|%#^##

rA fwj—-"C&>£>0

c. y/<^ b Ay 3 D
b^T^i; ^#1.2.2-1

#51.2.2-1#. -< y/<^ b A% 
3 ]; <k##uW(

©MrSflUt tiilSA#
IMA#

©sett® BAA#:
BAA#
BAA#

®A#^^ - @^#fk BAA#
©*KS<effl* baa#

JtiSA#
%#A#
BAA#



EPS,

-emw6^T^6^T^'!; F^##(cLTm^L/2^(DT^5o

d. ^1] {b(DTc#)(7)Wt#^
(1, m:m(D#j^#m(years)^, 

(fatality) ^mv\ ^T(D^-e^#^^i:^6o 
5t 1 : Fi = fatality/years
/do, years t fatal ityfi, / 2 F //oTV^6o
fatality FyearsCDf^iJ^r#!. 2. 2-2^{Z?F"f“0

#1.2.2-2^.
m

Years Fatality F
(Dmm&mt 80 10 0. 1250
(2)//^@(7)## 45 2 0. 0444
(3)#t^fk 40 5 0. 1250

30 10 0. 3333
25 10 0. 4000

©*Kmm ■ tmmit 25 2 0. 0800
©*#SEffl» 30 2 0. 0667
(8)rc/ylx/ — iflU' 500 80 0. 1600

130 20 0. 1538
®@***#i 20 5 0. 2500

%m^#{k^fatai ^/6^^8o#m^T,
-m#-e(Dt)(D^fatal(:/6(:^500#m^^LTdoi9,

6 FAT(DA^^#^^±LTL$ 9 F^9#^X)^, 3:^;F^-m#(7)fatal^80F L
"CV^6o

(2)

a. Iffffilo^;
/—^%^f/(7)##M#^#1.2. 2-3^, #1.2. 2-HEH"^i-c /do, fatalityF 

yearsd#!. 2. 2-2^(D#^m L/:o
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1.2.2-38
s® • 11
i

lllg Years Fatalit
y

F

(Dtmumit 0.008499
2

0.001026
6

0.007461
2

0.00001 1
3

80 10 0.1250

0 0 0 0 45 2 0.0444
0.853715

6
0. 174912

5
0.677296

2
0.001509

6
40 5 0.1250

0.718462
6

0.092136
4

0.625066
2

0.001257
8

30 10 0.3333

®m#mm& •%#># 0.006775
9

0.000866
4

0.005905
8

0.000003
7

25 10 0.4000

®7K«s$ • #m#ib 0.679010
9

0.001899
5

0.676938
7

0.000170
2

25 2 0.0800

0.116019
8

0.038071
3

0.077900
3

0.000052
7

30 2 0.0667

(8)x^;i/^—rNW 0.004553
2

0.000180
9

0.004371
4

0.000000
9

500 80 0.1600

0.036042
8

0.034969
9

0.001072
8

0.000000
0

130 20 0.1538

7.237458
5

2.042617
6

4.864792
8

0.982358
0

20 5 0.2500

9.660538
5

2.386681
1

6.940805
4

0.985364
2

□ n
* 9 ***** *

□ ® i * ;u * - * *
■ 0)* * * « ffl *
□ 6> * * * * • X * * it

■ ©**■**•* »">#***
□ <3> * * * *

□ 3*1$ it 

■ © * V > ■ © * S

□ i

S 1.2.2-10 . R«8* (®S#¥t«£tt)

a. i¥fB*SB£<£lc*(13ff«S*

-0 A-rdurasi:, AffirA'***)**<. *^T, @*

mmm. ®*«s?s• ©*xm **»etti-oxar,,

M ®@®E*tt<7)(i»ito®*7LdU-(»<*(Ctfc^T#SlC*S<6oTH'B =

b. 65H 7X^-ylC*5tt-5ffeiS$
£T07< 7Xf->*l:*bt, ®0»m*ft©A®75i®fc*«<, ©@m<b.

£ tt Hifi-ttSL E ffl t#is



< T^oTV^o

#±# < ^cT^6^\ #(D^7T3 V < %cTV\6o

S 5j"S #(0#x.^fatality t years(Dfit^rffiV'iiU^\ Z<Z)fffiffiloJP: t (H^o?Z 

%:K#1. 2. 2-4mC^-^T3 V -(7)^r h 7% ^

(I) . #C. (n) .

1.2. 2-4# -ry/<^ h77^f —
ff«8$ (±

m
F m

®J6J*i&i8ffc 0. 0084992 0. 1250 0.06799336
0 0. 0444 0

@>mmt 0. 8537156 0. 1250 6. 82972506
0. 7184626 0. 3333 2.15538780

• *#>-#
mm

0. 0067759 0. 4000 0. 01693977

©*K^® • mi&mit 0. 6790109 0. 0800 8.48763581
©*KWtffl® 0. 1160198 0. 0667 1. 74029754

0.0045532 0. 1600 0. 02845741
0.0360428 0. 1538 0.23427807

®h mmm^i 7. 2374585 0. 2500 28.94983394

O I (Z#&

(/ ^6o
5t2: (^) =

rs*±#:(7)#dj#j T^)6o

(B#±m ^#^6(DT\ ^2(D#^m# m

F^5. Z(7)^, mi.2.2-4#(C^-fj:9^ *#m^^B^A#:-e$)5^T^V(D-r
h77 < %5(7)X?&5o
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%^(k^ y/<^ (c^i±6 Z 6^^'#T^)5o
on com*

mfHc#v'-c%dk
L/c^^Wg&'a/v'Oio^ $7h,
#(7)T —

(2)

6M^^#1.2. 2-5#-#1.2. 2-14# 

-fy^<yHlT-^^#^m# (#) #1.2. 2-15##:#

1.2.2-15#.
^ h^7T=iO #t##

^ y^y K 11 7^'—^
6#mwa

x( yx<^ i; %?—f

(E##fk 4 >-<> h y =f—9 XM^#it^®C/it!!ttl*l(;i3lt

4 y^-'y h y 7='—^ xg^ttiyffE/iftigfttcjoiy
zmmM$r&

©s&ssife•*^x# 
Kim

x( y^<y I- ]1 ^ xg^#(t##r/%^(^(cjo[j^

©*im«•S»#ft 4 y-<y h y x—9 x®^.#(t®is/i®yerti;teit

©*MMM* 4'yy-y y yx-f
5$EA(W*

(8)^=-^f/1/^r — yNS7 -f x-i> h y X-? x*^#it«®:/Jtt«rticioit 
smm#a

xT y^y
H—f/lx) xf y^y h V "t/M.iLikikW'

(#^##) x( yx<y ^ 11 f'—^ xg^#(t#^/#^#Eo'#t
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1.2. 2-5
£

A# mm -
ISO

#m
m

C02 0.11485
48

0.01375
77

0.10094
15

0. 00015
46

CH4 0. 00267
75

0. 00038
22

0. 00229
30

0. 00000
23

N20 0.00065
83

0.00013
46

0. 00052
36

0. 00000
01

MFC134a 0 0 0 0
MFC else 0 0 0 0
RFC 0 0 0 0

SF6 0. 00000
17

0.00000
17

0.00000
00

0

CFO 11 0 0 0 0

CFO 12 0 0 0 0

-6-8+ 0. 11819
22

0.01427
62

0.10375
81

0. 00015
70

#1. 2.2-6:

A# Kifi • 
£Mal

##=c

CFC-11 0 0 0 0

CFC-12 0 0 0 0

CFC-113 0 0 0 0

HCFC-22 0 0 0 0

HCFC-123 0 0 0 0

A:t 0 0 0 0

#1.2.2-7m. (3)^'

A# mm -
s

SOx 7. 89706
17

2. 09847
13

5. 79511
61

0. 00361
14

NOx 3.97498
51

0. 33391
90

3.62358
55

0.01738
21

(DWfW^ 11
A# mm-

IS. At s
BOD 2.125517

2
0. 00837

19
2. 11668

97
0. 00046

32
COD 12.24675

86
0. 02344

55
12.2205

517
0. 00269

92
ss 0. 365393

1
0.00822

21
0. 35717

24
0

n-hex 0 0 0 0
NOx 0 0 0 0
N total 0. 000001

0
0. 00000

10
0 0

P total 0. 016307
6

0. 00123
34

0. 01453
79

0. 00053
69

14.75397
75

0. 04127
39

14.7089
517

0. 00369
92

#1.2.2-11^. (DTK*###

A# mm-
IB. At f§

H20 3. 025142
9

0.99268
57

2. 03120
00

0.00137
35

Am- 3.025142
9

0. 99268
57

2. 03120
00

0. 00137
35

^1.2. 2-12$. :*•(-<) 
ses

A# mm-
IB. A e

Crude oil 0. 001122
3

0. 00007
25

0. 00104
62

0. 00000 
36

Coal 0. 000476
3

0. 00013
50

0. 00034
12

0. 00000
01

Natural
gas

0. 002022
7

0. 00017
95

0. 00184
28

0. 00000
04

Electric
ity

0. 045846
0

0. 00157
83

0. 04426
19

0. 00000
54

A# 0. 049467

3
0. 00196

54
0. 04749

20
0. 00000

95
^1.2.2-13^.
0^:

Af$ mm-
/ffi. At

1*1
m

A1 0.000112
8

0. 00004 0. 00006
29 99

0
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3-1+ 11.8720 2. 43239 9.41870 0. 02099
469 03 16 35

1.2. 2-8#.

A# mm-
;Baz; a

CO 0. 00364
49

0. 00066
81

0. 00296
55

0. 00001
13

Dust (SPM) 1. 50140
28

0.09903
00

1.40103
55

0.00132
83

NOx 0. 90612
31

0. 07611
90

0. 82601
93

0.00396
24

PAH 0. 00192
43

0. 00155
67

0. 00036
74

0.00000
01

SOx 1. 08011
12

0. 28701
59

0. 79262
01

0.00049
39

CH4 0. 00624
44

0. 00089
13

0. 00534
79

0. 00000
52

VOC 0. 24723
95

0.01519
84

0. 23128
43

0.00075
80

IB# 3. 74669
03

0. 48047
93

3. 25964
01

0.00655
93

#51.2.2-9#.

Kifi • 
Sir

Hg 0. 00018
88

0. 00002
98

0. 00015
89

0. 00000
01

Mn 0 0 0 0

Pb 0. 00521
69

0. 00038
70

0. 00482
92

0. 00000
05

As 0. 00141
85

0.00012
07

0. 00129
78

0. 00000
00

B 0 0 0 0
Ba 0. 01096

73
0. 00002

49
0. 01094

24
0

Cd 0. 00023
47

0. 00001
49

0. 00021
94

0.00000
04

Cr 0. 00418
59

0. 00255
42

0. 00163
15

0.00000
03

Cu 0. 00001
73

0. 00000
12

0. 00001
61

0. 00000
00

Mo 0. 00000
04

0. 00000
04

0 0

Ni 0. 00188 0. 00008 0. 00179 0.00000

Cu 0. 352177
4

,-i 
00

t-xf
1

COo

0. 00426
45

0

Fe 0. 001774
4

0. 00177
10

0. 00000
35

0. 00000
00

Ni 0. 035883
0

0. 03580 
99

0. 00007
21

0

Pb 0. 003900
3

0. 00143
69

0. 00246
34

0

Sn 0. 000015
8

0. 00001
58

0 0

Zn 0. 011820
4

0. 00802
78

0.00379
26

0

Si02 0. 000036
6

0. 00003
66

0. 00000
00

0

CaC03 0. 001521
4

0. 00006
57

0. 00145
57

0. 00000
00

Clay 0. 000000
0

0. 00000
00

0. 00000
00

0

Wood 0. 000001
1

0. 00000
11

0 0

-p!+ 0. 407243
4

0. 39512
07

0.01212
18

0. 00000
00

^1.2.2-14#.

A# KiS • 
Sir

Total
Weight

5. 220678
3

1.51932
29

3. 07960
07

0. 62095
41

Total
Componen
ts

9. 639211
9

9. 34801
40

10. 9837
924

11.0000
000

Steel/Ir
on

0 0 0 0

Aluminiu
m

0.009392
2

0.01125
69

0. 00078
15

0

Copper 0 0 0 0
Plastics 
(w/o Cl)

0 0 0 0

Plastics
(w/Cl)

0 0 0 0

Glass 0 0 0 0

Glass(w/
Pb)

0 0 0 0

Paper 0 0 0 0

Ash 8. 629819 8. 33675 9. 98301 10
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58 68 85 07

Sb 0 0 0 0

PAH 0. 00514
35

0. 00037
85

0.00475
09

0. 00001
40

Org. Cl
cmp

0. 00018
71

0. 00016
68

0. 00002
03

0. 00000
00

A* 0. 02944
62

0.00376
53

0.02566
50

0. 00001
59

w/oCl (In 
c)

7 71 09

Ash
w/Cl (Inc 
)

0 0 0 0

Slug(Mel 
t)

0 0 0 0

Ash(Bug 
Filter)

0 0 0 0

50. 32322
416

14. 2026
519

33. 8256
942

6. 83049
498
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1.2.3 E&

( i ) L

V — (7) # ^ (j" # # & #K " E L P (Environmental Load Point) §r S titi L

T^TC^.k)65o

a. # Z 3 V —

g#C(k(Et)(z^LT^5o

E^T^V-(i9^T$)6o

1.2. 3-1 ts ~r 3 V “ \H (D J& %• Et It % $k
<>X9 h)]fd'J- mftftim®. jttft9gR

X^7b4r—ttii as*= ^ )*2 5

tbm&mit GWP100*1 (COz= 1 )*2 3 8

7hV>lWl OOP (C F C —11 = 1 )*2 2 4

mtzm A P [S£fSib/Kx>v-v7U] (SOx = 1)*2 7
m%(D>m*3 1 Z"5JE^B (BifiEE=i )*2 3 2

1 ziitiss (s 0 x = 1) *2 1 0

m# • 7k%^m 1 zm%&# ( B O D = 1 ) *2 3 7
mmtinmmmm 1 [£!&*] 1

EC A [7m£.mmttLHm.it 7 7 -] (C r =1 )*2 3 2
* 1 i pcc©*if-^y * 2 isaificDiig^i t Lrts^it
* a m&<D>m£-a%?

b. ^7T=f n

i-6Z(ETELP^^A6^t6.

LTV\6o
A#:^I^ELP#ltl^^mEil.2.3-l(DZ9(C^#^ft6o

3ii - i z k (c j, j
#^A#j6j;U:CO^ NOx (TQ^ : ###^

j) cE-^60 ^7T^l) — — E^^#P)^L7^^7T^D—
(wi) (EL

pj (mz(f. sox^

#m^^(C^#tL-CELF6L^o "(7)ELF
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J: ^ K C^TELP$r^^5o

##"' 6 (C, (7)-^^^ 1. 2. 3-2
to

A j = I ( Cj,k x TQk )
k

ELF k = I ( Cj,k x Wj / Aj ) x10'6
i

ELPi = I ( ELF k x Q i,k )
k

ELPi: ima&&L'i*$amma4bma 

A, : j j3 7-3'j-zt<D*?mmn.m 
Ci,k : j * t =f U -fl<Z> k « B 
TQk : kmg(D$R%A - ###(kg)*
W, : j tiT=r'J-0)M£
ELF k : k Ig B <Z)8t£lb&& (ELP/kg)
Qi.k : iKa&aL\ia$&iz&(tak^Bo>RA - #m#(kg)

m^= i : stsafcsiMissi
j : 4 >/^ bhT=f'J-
k : mzm&ms

*^iasx • ##«£»$

gj 1. 2. 3-1 E L P (D#ajA&

- 7TJ
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1. 2. 3-2 ELF

@»J«i
ELF ELP/kg

AMBSarfcS
AL C A

sn$ a&wnm -warn

BS;tt 0 i 1 3. 33E+03 3. 56E+03 5. 16E+03 3 20E+03 3 31E+03 3. 43E+03
5K coa 1 4 28E+02 4. 58E+02 6. 63E+02 4. 11 E+02 4. 25E+02 4. 41 E+02
%%±iX natural gas 2 74E+03 2. 94E+03 4, 25E+03 2 64E+03 2. 73E+03 2. 83E+03

uranium ore 5. 32E+04 5. 70E+04 8 25E+04 5. 12E+04 5 29E+04 5. 49E+04
E* wood 1. 90E+02 2. 04E+02 2. 95E+02 1.83E+02 1. 89E+02 1. 96E+02
ftS£5 iron ore 5. 71E+03 6. 66E+03 7 08E+03 6. 23E+03 7. 96E+03 9. 28E+03

b bauxite 4. 06E+03 4. 73E+03 5. 03E+03 4. 43E+03 5. 66E+03 6. 60E+03
m $8 Cu 2. 24E+04 2. 61E+04 2 78E+04 2. 44E+04 3 12E+04 3. 64E+04

#0 Pb 4 40E+04 5. 13E+04 5 46E+04 4. 80E+04 6 13E+04 7 15E+04
Zn 4 27E+04 4. 99E+04 5. 30E+04 4 66E+04 5. 96E+04 6 95E+04

7A*t A Sb 1 76E+04 2. 05E+04 2. 18E+04 1 92E+04 2 45E+04 2. 86E+04
t*A7A Bi 3. 31E+04 3 86E+04 4. 11E+04 3. 61 E+04 4. 62E+04 5. 38E+04
* KSOA Cd 3 46E+04 4 03E+04 4. 29E+04 3. 77E+04 4 82E+04 5 62E+04
9 0 A Cr 1. 04E+04 1. 21E+04 1.29E+04 1. 13E+04 1. 45E+04 1. 69E+04
n/<;u b Co 1 04E+04 1. 22E+04 1.29E+04 1. 14E+04 1.46E+04 1. 70E+04
A'U 17A Ga 5. 76E+02 6 72E+02 7. 14E+02 6 28E+02 8. 03E+02 9. 37E+02
6 Au 4. 06E+04 4 74E+04 5. 03E+04 4. 43E+04 5 66E+04 6. 60E+04

# / AvOA In 5. 80E+04 6. 77E+04 7. 20E+04 6. 33E+04 8 09E+04 9. 43E+04
*« Hg 3 95E+04 4. 61E+04 4 90E+04 4 31E+04 5 51E+04 6. 43E+04
- VAA Ni 1. 53E+04 1. 78E+04 1 90E+04 1. 67E+04 2. 13E+04 2. 48E+04

Pt 4 30E+03 5. 02E+03 5 34E+03 4 69E+03 6 00E+03 7. 00E+03
*±$StC* 9 92E+02 1. 16E+03 1 23E+03 1.08E+03 1. 38E+03 1 61E+03
"tZ A A Se 1. 62E+04 1 89E+04 2. 01 E+04 1. 76E+04 2 26E+04 2. 63E+04
ffi Ag 4. 46E+04 5. 21E+04 5. 53E+04 4 87E+04 6. 22E+04 7. 26E+04
XX Sn 4. 38E+04 5. 11E+04 5. 43E+04 4. 78E+04 6. 11 E+04 7. 12E+04
5aXxea w 1. 50E+04 1. 75E+04 1.85E+04 1.63E+04 2 09E+04 2 43E+04
tv At A Mo 7. 37E+03 8. 60E+03 9. 14E+03 8. 04E+03 1.03E+04 1. 20E+04

#4 "7 A*'A Mn 4. 44E+03 5. 18E+03 5. 50E+03 4. 84E+03 6. 19E+03 7. 22E+03
/\*y^A V 1.05E+03 1.22E+03 1.30E+03 1. 14E+03 1.46E+03 1. 70E+03
5 a? a Ta 7 37E+03 8 60E+03 9. 14E+03 8 04E+03 1 03E+04 1 20E+04
7?Ay^A Mg 8 11 E+02 9 47E+02 1 01E+03 8. 85E+02 1. 13E+03 1. 32E+03
ft-'AT’ —0 A Ge 1 37E+01 1. 60E+01 1. 71E+01 1.50E+01 1. 92E+01 2. 24E+01
'Jf)A Li 5 95E+02 6. 94E+02 7. 38E+02 6. 49E+02 8 30E+02 9 67E+02
vA=i—ftA Zr 1. 49E+04 1. 74E+04 1.85E+04 1. 63E+04 2 08E+04 2. 42E+04
ASHbJfc* CO 2 1 16E+03 7. 04E+02 9. 49E+02 6. 31 E+02 8 45E+02 6 89E+02

A S*SMb% NOx(N02) 7. 57E+05 8. 24E+05 6 84E+05 8. 58E+05 7. 61E+05 6. 43E+05
ss. $6*BHbto SOx(S02) 7. 87E+05 8. 53E+05 7. 68E+05 8. 94E+05 8. 06E+05 6 71E+05

$Kib#m N20 3 73E+05 2 25E+05 3. 04E+05 2. 02E+05 2 70E+05 2 20E+05
CD / ft A methane 2 85E+04 1. 73E+04 2 33E+04 1.55E+04 2 07E+04 1. 69E+04
» 4M 5 >8?•lb** NMHC 2. 39E+05 2 63E+05 1 70E+05 2 69E+05 2 28E+05 2. 01E+05
tti Ifl'CA, particulates 3. 22E+05 3. 53E+05 2. 28E+05 3. 62E+05 3 07E+05 2. 71 E+05

ADA CFG-11 1. 64E+07 1. 46E+07 1.86E+07 1 35E+07 1. 82E+07 1. 47E+07
CFG-12 2. 16E+07 1 78E+07 2. 28E+07 1. 64E+07 2. 20E+07 1. 78E+07
HCFC-141b 2. 02E+06 1 74E+06 2, 22E+06 1 61E+06 2. 16E+06 1. 75E+06
MFC-134a 1 51E+06 9. 16E+05 1. 23E+06 8. 21E+05 1 10E+06 8. 95E+05

<1 * BOD 6. 15E+05 6. 46E+05 4. 26E+05 7. 18E+05 5. 42E+05 5. 61 E+05
* db^MB**#** COD 6 15E+05 6. 46E+05 4. 26E+05 7. 18E+05 5 42E+05 5. 61 E+05

<2 @ mmmvi solid waste 2. 72E+03 3. 36E+03 2. 51E+03 3 70E+03 2 81E+03 4 64E+03
a) »1

*2 smmn*i.

(2)ESiS:?f#ro E L Pt J: 3S¥tf
ELPfflMiiU, SA

# ti! I to g tid I At, E L P cOH-g-mii* SimaProZ. 1 5rlBl'tl'5i\ -hE<7) GaBi3 
<7)fe(Oz5iSE5ilTV'5„

a. txA • # tti Jt
0 1.2. 3-2 l-ESa^# 1 A»&A • UllllSflPt, i LX itli’tlU

IS®. ftfflSfg. *Hli®^VE5iiTjo 19 , L;iiZMbS8Hi&*fc-C* LTi'5„ ftA 
a 7 {''mwmm stirv'd t bhzla, 

i-r, $ "C. T*i:Jt-<TSA-»ffil:^A:§ < *
-CV'-So AiUA GaBi3. 0 12 jol'T, ES# ^1#1t ffl B# to •*$ # lc J; 3 <» C O 2 tt tti ^

GaBi3. 0 I: j: 3KA - #Eml:E,
SrttR-T 5 t , SA-WttJiilHf jbD Ltl'5 fc ® ro A # ft * V'(i ft w :JiB

ft»Erit ur ■>=. i/ ■> y-iea^Eor j3 a.
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b. E L P (C Z 6:?#
±E(7)#A - (b 1 -&(DE L P & EI 1. 2. 3-3 ^

^ L-ui, #AL-c^5o 
-^CELPT^mm#, NOx, SOx(Dm^{y-(t^^V\

CO^(D#j^^it#%^7k<, BOD, COD(D#J^^ 

r#^V\ Za^^(D^m#C%^f6BOD, COD(D^W^A#V^^T$)5o

c. j: 6:?#

U , ^3xr^^<y-^-95 (EI 95) (CZ6 1 -&(%##& g| 1. 2. 3-4-7

C^-to
ELPLimmic, »E(D^#-cb0m^i^T#:#Ai|#(cA#<#<)!:v''5o 

E L U7)x

c-c^ ^, #Am#^z ^^x,^T^6o
^-^^yEPfisoxcofzcxf b^NOxz^^<, ^-r^EPd 

S O x , BOD, COD, J^#E#(7) r> ^ -T b W. ^7>yEP(j:ELP<!:lRlE<CO 

,(7)[>3:xr -^, ^^^-^XDELUIl, #(D 3 ^mctk^COg

5o m#E#(7)^g ^/^v\ E I 9 5 UNO x , SOx(D#J^^|^V\ ^(DZ 9 (C#
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i) >
(-toi)

pp.151-154, 1995.10-4-5

#&### NED0-GET9711 > Hc^TZ,#

S (E), 1998. 3

m 1.2.3-2 1 -&(D#A '

8
x 10

1.2

*«aierc?

g| 1.2. 3-3 1 f^E L P
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X 10

El 1. 2. 3-4 !^(7)^-7>yEP
3

X 10

m 1.2. 3-6 1 -&(DE LU

2

6x 10

0 Eflmre an&tiszv

m -t-ote 
□ «;6
□ mm®
QO BOD, COD 
B CxHy
■ SOx
□ NOx
■ 002

Ell.2.3-5 {S##^#l^(O^^^EP

B trote 
□ /®;6
□
ID BOD, COD 
H CxHy
■ SOx 
□ NOx
■ C02

El 1. 2. 3-7 1 #COE I 9 5

6



1.2.4

(1)

Subjects g=L<(l Protection Areas)^###^#^##,

C(Dck3^##^6 

#^ffo7h$o^(COUT^To

(2)

# 1.2.4-1

LT#2^Lf:Afm(7)mjK
^). 1.2.4-1

1.2.4-1
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-set; LCIA T%iSil5^ 's^V h * T 3" 
') It AS < 6Semt ttiSttSfRwftAl: t 3,«;»!::»It e>ti3

™5>, *^jfeC*JV'T»*»*t L-C*«Sft5AW^Sm»s$lt5Wettlllt#K. 8 
iEtir€-'roEglif$#l-®-t5„ r rT-iim«<btfcyy-i>Bafei: IT, S#ASteK

xtSiz)sSlt 5#Stoii5><7)BB65rTI'/^i"5$:(l)ro j; 9 ItlSSt Lfc

A z 'v ■'*/
+ PKk-inputI

r £. M.
)

NJ.r
%

100
(1)

i:

^#^co#AKk-input:A^(Z^^6mm*#;
E,: E^7T^'V
Nj,w/
R.: xf

E/ r WW#(kg)($S#i*#K(7)#^hj:A#aT#+#)
N^: B ##6*# r (D^^m##(kg)(#&#^#(D#^(j:A#m-C#E#) 

##C^^6#mr(7)^^m##(kg)

R/ *mr(7)mm#(kg)

&£f□ X:' 6 o output (3L§^i$ L, input [Z.HiH't' <5 0 Wk 6D

### N, E
^77"^uz9. Ly:.

D-yj/H/^/KZ)/f E ^7 T ^ V (" 6#-%%(-jo (j 6 9
LT#mi-5Z&-e#mLyco

# 1.2.4-1 ^ &6^:o

(3)

^ 1.2.4-2 —-

jrCjzfWf. »
m3A$"ecoB#y,m 35%%%
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58£#«K©i8#lcJ;5.«#»t±$<. ttfflSPglcWSitisraS-lb, *##%. %%#
h-Sifiapg©WSt:K©jSmicj:5lSS16)«STS^n.$ 1.2.4-3

(Wk=l)ilfefeBt®«. m 1.2.4-4 ECAr*1©«Si:^S?S$ J: l3*SSL7te-6-(ex.

Inhuman health-^ecological health-^resource depledon=3:3:2) $ j® ^ \s Tz. $ 'K o A A cfc A E . Az

ffiX'xtoKSS^OSSL/tfc*. *$5Sl2&ETSSi:XSKS^©^W**B®IWC j:

rtu4ff«w*s^6Lfc^-n#ti©«**fara©asaAj:Dte*:® 

<S8?»t$Ai-S)iI|gtt^$.5)C<h&^Tt)©T$-£.= £fc*U|Hl-«8*f»;m:j3B5'f >n 
? h*ri'j!)if $ 1.2.4-5 H A ^ HI ©WE A Sib*:

®*ra®itK(r cTttBW©Asvi so »»sa#)^ffofcS*s^-re h:

M*-rs%©T(iA«^X. #, A-y AJA i>oA, H A HUT-5%

©ibtttco,, k M, AAKfb*#. BOD A=k5S$F»i*S;^o;t:=
±E#KS:^©/tAe 10 #X-C±#©K#©* 8 #j$. $ 1.2.4-5 HA^Lfc±fit 30 # 

*T 99.7%$:6id-5, 4"B©MIC^id7k#l%EA@G? 67 f ©f

BE±ft©SS$W«TS5 kV^j5SSkT5:o7c. HAefc OftfflgKAimS 

Si6©?S#«, SBgPglcjBttsm, D-y-yiA A a A©###, ffifflBtAisWS co2 
■^WStlHtoftUieSBlMT^ C 6A*####©&#AA#<*#T-5%©6#@|g4l6. 

#1:^3E6z^A-f-###i=ag#*7fA#©*ai 1:3 

ms«i$et:As<K#$st'i'5>nTigtt$*r-5©T-. :ns«)a£i:#t6Mesc 

asaSBt)©i#isti5,

LCA ©-(KWft^JiB: LCIA ©ig*^<5, SSB6<I^I8B©S$- LCI ^frbtiS18'.

4-$ff5^seMtti6iA©7cid©7

Ad—7 $ A 0 Si $ 69 A fti "7 -5 Screening LCA cbUTffJffl'f'-Siltk&^IAfDtl-tEio 

(4) iiid

H*T#*StiTA5.tt-a-liF*¥S©-3l:3HTto*f 5>k kfel:. 0@c#|S|An'A 

X? H:A 0ftfcEfflS^tl©^ I- 'Jf-?l:S-dt*S»*saSlfcS*lcD 

WCtr L7x0
b. bTSrbfc^aHA b U T-7l:»bT0^T?EtMI5S#gSJSM 

©L7c%©T$l), 4*©*tf£L

TttChe,©1SSt)^6/tSTff«-rS5.AA-AMS$EeU, SSW«©SSl5l±$

##XR
1. #epes, U0*s- B -#&K 77,11, (1998) p.1080-1088

2. ?g%ofp.56, fa 

10 ^ 3 a
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3. t±mx, 9 ¥ 12
4. Lars-Gunnar Lindfors, et, LCA-NORDIC Technical Reports NolO and Special Reports 

Nol-2, 1995, P.9
5. Udo de Haes, H. A., Towards a Methodology for Life Cycle Impact Assessment, 

Society of Environmental Toxicology and Chemistry-Europe, Brussels 1996

10 ^ 3 n
7. IKP/PE, EMPA; Inventory Data Table for Copy Machine
8. IS014040, Environmental management -Life cycle assessment- Pronciples and 

framework, 1997

W, 1.2.4-1 # -f >A°^7 St©:

Impact Category Normalization Values The number of substances for 
calucurating normalization values Weighting Factor Ratio of Damaged 

Area
Greenhouse Effects 1.29E+09 10 2.24 l
Ozonelayer Depletion 4.66E+03 5 l.53 l
Acidification 5.17E+06 5 l 1
Photochemical Oxidant Creation 7.90E+05 2“' 3.56 1
Nullification 2.36E+05 3 l.84 0.8
Air Pollution 4.47E+06 2 l.95 0.35
Water Pollution L08E+05 23 7.38 0.85
Carcinogenic Substances 3.96E+05 12 3.57 1
(1) NMVOCS—L

1.20E-07

1.00E-07

8.00E-08

6.00E-08

4.00E-08

2.00E-08

O.OOE+OO

■ Energy Resources
■ Mineral Resources
□ Photochemical Oxidant Formation
■ Nullification
H Water Pollution
■ Air Pollution
□ Toxic Substances

□ Acidification
■ Ozone Layer Depletion
□ Greenhouse Effects

Manufacturing/Assembly Use End of Life

SB 1.2.4-2 7-9-1- JAXf-yWlRaST, «78.
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9.00E-08

8.00E-08

7.00E-08

6.00E-08

5.00E-08

4.00E-08

3.00E-08

2.00E-08

1.00E-08

O.OOE+OO
Human Health

b Energy Resources 

b Mineral Resources

□ Photochemical
Oxidants Formation 

BNutntication

B Water Pollution

B Air Pollution

□ Toxic Substances

□ Acidificaation

i OzoneLayer 
I Brlenliouse Effects

Ecological Health Resource Depletion

1.2.4-3

7.00E-08

6.00E-08

5.00E-08

4.00E-08

3.00E-08

2.00E-08

1.00E-08

0.00E+00
Human Health Ecological Health

Energy Resources 

b Mineral Resources

□ Photochemical Oxidant: 
Foimation

BNutrincation 

ei Water Pollution 

b Air Pollution

□ Toxic Substances

□ Acidificaation

b OzoneLayer Depletion

□ Greenhouse Effects

Resource Depletion

% 1.2.4-4
(^^humanhealth

Allots, ^ (D# i-6 Lit ^ #

:W oco,oglcal helllh: Wresoutc„=3:3:2)»®#»«*S*
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Laughing gas (dinitrogen monoxide)

Ammonium / ammonia | 

Methane | 

Phosphate |

Input related 
Output related

Methane

Sulphate

Nitrogen oxides(AP) 

Formaldehyde (methanal) 

Benzene 

Nitrogen oxides(Ac.)

Coal

Sulphur dioxide(AP) 

Acrylonitrile 

Sulphur dioxide(Ac.)

Nitrate

Polychlorinated dibenzo-p-dioxins 

Biological oxygen demand (BOD) 

NMVOC (unspecified) 1.2E-08
1.2E-08
1.3E-08Formaldehyde (methanal) 

Carbon dioxide 1.5E-08
3 1.6E-08

Natural gas

0 5E-09 IE-08 1.5E-08 2E-08 2.5E-08 3E-08 3.5E-08 4E-08

S 1.2.4-50 #9#® 7 ^ f /M: jolt V' t a E{& 30 64 «K<D 5 10



2.1 B y/<^

(1) LCA 6/

#E#(7)ajA(D/ L U -^#(7)^^ t) 6 (c, ^^(DA^ (k ^(DZ 9

&^W4cLT:W>%(j:W3:.
HJ—6AT(DAA^^(7)^-^^

#A62 =k

^)\ #(C^5Z9^, IS014041 -%
^^&$5IS(7)fT^(7)^M^th,i:^6o ^Nj:LCA^fpT(D^:^(c^#i-6(7)^\ <>^9
#A%^^m(zM6c^(z^6o r##(cmvy r##j <7)^

$)5VXl±mcZ-3T^$^$T^5o LCA $r^(7)j:9^m*T(7) 
r##j $)5LX1LCA(7)#

&Amc^(7)j:9^mW^6^6^^^i-6Z^(c^6o

L7tm^^f%9-<#T^6 9o
g^(7)m*^^)6T#X.K %m(7)LCA%(Dm^:m^T^ #^)LCA(7)#^\

LCA&##%GL. ##(7)7t^(Z (fpj(7)^^(c)

^ 9 (DZn&m#(:i-5 2 <!: 6 Z <k ^ < mm 61), L t) B ^ZN:%
A## L"90^)6Z.«k

^9L^#;%^A$X., CCTfA LCA(D%^^###^#9^(C^(7)Z9^W#4-

LAV\ ^<(A LCAT&9 6(j:«L'(7)Z9^$SIS^$L. ±(c^(7)Z9^ T##j
^(L6x.Z9(LLTV^(D^^, r^(7)Z9^#^(7)^>//<^h^\ ^(7)^9^#^^ 

"CK/5^ #W^i-5(7)^^ A^9^M#^$raCi:^67)4ci-6^^^^V\ -9L^:

(2) h^%3 V-^[:jo(j-6m#^(7)itWM(7)^%
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6^i6^@-e^^v\

LCA (D$^^:(l±#^##§r^:(t5o h

L^)^L, h^77"3lj-(7)B^\ classification (7)mi%-e/>-0

r^'LAT^^j %(^T^6(7)^6K 

h 11—(^##(ki'6^M(7)i#tR(i#fa6^tTV\6C6(C7tc6o 
z(D^c^LT ISOH041 Td. rg%&r^g%ia(7)^j (7)9^, rA^&craj^KD^#^.

^cF1! § (O'M^K^^^m t LTX li, m^/iz^—^ $3X O'H^lnlM t COUBStlfe (Environmental

relevance)^^(f6^tT^0. 2(7)mi^T &^^6(C^-o-C,

*% iso (7) LCA rg%&tag$s
g(7)^J CW^LTl^Z^^Sc 2^t$-C(7)LCA(7)#^T^ rg^&tr#g$Sa(7)^J

ZCOZ 9(c^ L - m^<7)^g^##±(7)m^$r^LTlg^

characterization %^%(7)^^(7)^^#^#^]

(:#9/:m:^ ^(7)Z9^^/<^h^ r##±m^y (7)%m^$rfr^9^#^^6o 

/<^ ^V^9#mA^M6Z^(C:^6o

^:M(7)^#^ ##2A(c#o*fia. m-(±. LCA (cz

^\zT^(fz^6^3Ayc-fj (Lv^9^m^c/:#^i?^6o 29

2^%#e%#i-62(L^^^6iL6o #-C. LCA(7)^<7)^#m#^#^-f

#%LL

(3) ^yF^yh^^mm

0^y/<^H^7T3ll—(7)^^

-e^59^\ X)^^T3V-^-rm#(7)^v^9^y/^h^T3ii-(7)

H^h^*a^fL6c #^^;M^T9^)^\ ^)6vxifT9#^^(7)j:9^&emmi-6^

im#(7)9t)

(c^(D^M(7)m%^;?#LTV^Z<L(-^6#^^#\ C(7)Z(L^
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it#rox-y/x^ bFe^iicyy'TASjy ttsm«{L ay'y@«*a jr'roWSSroflflH 
it, nta,t'mmxx&m lt®9 ±tfBn-rds9, i$if*ii
roam$Tg:rv'5i*Bii5„ L;i-L. AA9 AyASXyb'ffyAA.

mmmzyyaimmcasg, #99, ammx-ox^m 
texLTV'dygsroissidrosaixfcffla^fcafcMx zgiseaydy-i: ramy j iru/us 
*l±, #?£M-C9*9iit'9;;foS0 r 9 LAWS

co$Hx?fo6x„

4 yxy h*tr=i'!J —|i, 11toyfiybl/j1 lbi'(#Nb%B(environmental issues/problems) J t L 

TZ 6ATV*a<b$g 4AJC>l@liT®6ji-59\ CfL6coR*w##lcll, IffH9*gj»z£S 
#9%&f S» *fcft*«jaa y/* h#rd'!)-t-fc5 rWfiUlftj £«zi: 

5 > , **AAAxyMjlA:>*jy*SBAAAyt»yn-MJ9MiUj9>i64D -XSX hn-^lU 
*?aro±#—(DJ: 5KEiE-e^5 (a : z;h.li«<o-g|S£EiB 
LTtlcmg'f. *l^(;iitS^^L/cH*(»*^##c#4+5)0 -fy/* hWE"m, gHi* 

5flHtt»>e>«mirims)f$»< fcs-eirssc b\Jdtk<»lZZ.MU (ixW
yyb) £$»s„ xxSMroWTii, isffiyyy 9sj@Sja^yKavy hx?,fcS9\ 
^ivtt%*rofl£,6-efod tPB#k, fAtAAzy X «'■>') xy AS:?, (4,1 L/y AtA'yx AS, 

ZAC ft U LC1A lii, *### (safeguard subject) A:c:# LAA S i,, XM'IXXX.XX'! X 4
r-feyy y HxjoltdflS.SJ: 9 99-1 9 ti i i X) gif# A a A A A #: 4 f* 65 (irdj-iy Kid1 y 

h) (rjy< *[6]"eWt^iiTi '69\ z AH&#(bA#aizAS H#.%*a)#%ik5 9. *x 
=ry—^y K/K-fy h'C'0*5#ro£*<t6iiy]izjT-o-cjo< z<tHz H&'£Wmt<>xbffif$xh 
6„ A/ZU ^y-airSyKaaWffi&tf oittoat, S«e#^Wy bALTjo 
<l$9 7)sai;LV'0 <k A%eto«EA>Arol+$MS9S$ A4; Alk-ox: t>, Afflottif, affi*, 

wzv'-oA««y*^isibZdzla±t\ *a*#zA(om#e^mfbLTjo< ztfiy mas 
d’y/'Z' broSSttrotmtiR Afi19amgt^xbtiZfrbxhZc, y
Ay b*y3iJ-5ria£LTt'5¥?iro«j: IT, y ^ ^-7='yx?ffllS$jX7t EPS a'&So

IffmttM&Wbft'XLXtiK zkn£Sl±(i, £<D4'y'<-? V» ra-tfj rngfai r®sJ **
5A>9\ jrt'9 ZZA-roS3Hffifii»ftfc*TOaa5)-A'fc5„ (iSiatzA* IV'OOj tV'9B'H 
lzZJt>e>il6>A«fiH'A£ fg»j Z (4(619*9*/* broe&iioTygSISfcTAiUi. 9*9 

ro«-S-9\ rgitj ®jt9*roi)#«iite9*9^aits (AMo## - a#j 1

MT##< AbkA-y ziiktt, A5iiH4AfcAA9*fc, ##%asmjbiztkKi%ac 

A-’aavv zjxtzyfLT limffki iXn$9<BmtX a#%x)%(bAm#BA##%lz#%TS 
ZZroBES, AMA^(bA«it(ij3#9*SZc!;®Bji£<7>RB(zjaiyT, StitcoX 9Hit
affliScT'kA 90 X A. $4$ A’CDf4df:"CI4£n6>il'CV *V '{"J9*4tlC> catastrophic a##9»k 

-5<9>TI4Al '9A ty-oA TjaSrixj -a, Sii <0 J: 9 (z^Wiffiv '9s 1,' -u A AE it iiifAit ASK1FA 
4C5S#:A<!Z9&9ro9dxoV'Tt), 9 y y Tp# • t=g^> yyy = 5^-/r~ya yjj-gtejs 

itsam^iSffluaa*, «s*i4c*S£-$afcA9=

(4)-jy* bA%B#A@f#4r#9'4f99^
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2^t$T. LCA (D#m%(j:±(C#K(D#(cZ^i:1T^T#^o ##&, h:m(2jo
22T^t^^j"C^6 r#6S##i-,5(7)d\l 2^-C(D^>/<

lT^T#y2Z(k(:^6o

Z 0/#

/ix(:(±#M^^(-i#li^i/"CV^6z)\
ffilbfo&c Distance-to-target &"C% Stl'lx/E^iL/:; target §r#JI#(7)#^ Bt<k LTjo ^ N target

Th/fL, target #^(D target

SrSATV >><5tl'f~if'f\ fo& target t^\(D target t SHE<Db^>t (D^W\(^> t> t (CtiDSto&^i^AE:

^###(-^6^(7) 9^), CVM (^
LCIA %(0^%(7)/2^(C#Tyi:(-fTXL^

#5d\

(:^6o

a) (gW#dS) $ij^<—> LCA(D#m^#:^m±^(CflJ^f

b) - K## (Tf / f 7 — H <—

a)(z-DV\T, Fjo###j (7)#6^t^:#W\ LCA

fia. LCA
f#(:^V^T^i-6Z«k^^#"e^)6 9o b)N\ LCA (7)#%'^##^M(7)#P^(c<H'2^-e^

<H ^ 9 Im^'Cibdo tf'S/tA characterization ^T(7)§###%##(

/<$yt/&(7)m#i22tc^5^v^6o

^±#:^^W0i-6Z(h7)\ LCA (7)i±^%^i#i-y2^(Dth<L^(7)^[p]'IA-e^)6 9o

(7)#^.(7)a«h-oT^)6

LCA LCA #^<(1

278-



(5) ^6D-r>/<^ h^m^c^f6vx-o^^:mA 

(D
L/HZ. 1998 #11 ^("##$ZL^:#3[El%:3/<7>^|g|^^0(D/<#yL^T^^Z7yiy 

a Xzjo(f6Wm^(}6^^ LT«k &U%fi7^(D-C&5o /<$19^ LtD—AT^'D^yzL^
L . yy'-fit (MIPS #^(7)#oa#) l-(7)16mm#<kLl:^A^^6E#(7)7

n-(D±#$^m#T^6Z(k^mv^(D(c^Li:,
Z(7) r%j (1, gElc$<(D#-e{pr^t)#(9 

lg^fLTV\5^\ Z2T#^LT^6m#%%A(k#ai-5, LCAL:<k^T(Om±#(!M-C&5o 
z(Dmm% rz-/y#Aj mi^m^, ^##>1

%. LCA T Tfvy'yAj #j(7)^M^#f#i'^Z(!:^

mt^LCAL:
Z3WT, ri-yy#Aj #l^m^#rn(!:i-6 SETAC
^-C^)5 9o gm(DLCA#^(D#(:(j:, LCATfZ #j(7)^

mz 191) -<# ^
0 y-y ^ijm^+z<k ^ (7)^ry v y

5o nz, #-y(D#m#^6m^mzM]ALTv^57^5 9^\ cogic^v^NOx
^SOx y/<y L 19 ^^)^L6o

-^mmazKDzm-eiz^L 1;
yc)6-e^5 9o %(7)B#(CjoV^T. SOx

L^V\ <kV'5##(cWLUb LCA fZ.

g tzy. $±^±#:(c ^ ^ ^ y
C02<7)%9Pj#<kLyc LCA r#^j LCA T^)6<L(ZV^^V\ #

y^yH9-]mm(7)T7^^L!9^L^mmLTZ3<Z(L^#mT$)59o ^ccy yv#^yy
2^LZ-e#fLTV^###%(Dy

L 19 9o

(6) y >/<y L:M^z 1-19
%ZT#LCIA-C(Z, Y>-<>L19-eZfmmL.

classification L^)^L,

yy^<^L19—(79##lzij:#y:^^y]6 3^ -<>/<y L#f#^foT^

5^:,
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-e^)5Z ^^##Li:^<o

1) ^#i£:$?l£lS014041N LCA [3 ~^y Jr — 7 Az^zz.—H 13 t§\ 5-9,1999.
2mo*- - ######, 27 (4), 13-

17,1998.

3) ^##^ - 3W$ ' #0%-:LCIA (D Valuation (Cjo(f6#^m#^6BW(DTT##<^(7)#

K ^ 3 E^3/<7 3-1, 73-76,1998.

4) ###% ' - ### -

y H, 77(12), 1184-1192,1998.
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2.2.1 LCA^f>/<^ h -

LCA(:^(j6^y/<^ h ^dWkLTTAam#.!: LT#^-C#5c

CPU(7)ig$^. # 

mm. ^^^(Dm+^^oTV^o ^^,6(7)#%^.

#>"Ci/'6cOT#)6o P «^ 1) t>^7^:.
C^6(7)#it(k[p]C^(7)-e^5o

^ $ 2'$^^ase^m

(1. i96omm:#+#,b#K #

somftai^. g^
gomitcAoT.

^L5Z 3(:^^T#T^5o
&A^)^Af6(j:#[%(7)yo77^ylx (profile :#^(7)#[%&Wci-6#+t(7)3E) (C±

u. @##(c ^oyn 7 % ^t) 6 9 z ^ ^
Z-oT. 2o(7)ya7T^ylx^#^L.

t fp] (stated preference method) {Z.J^'f''50 C VM^IP<k ^ <k ^ "9 (7)#tt&-
#A/^:2-)(7)yn7T^/t/ (^#(7)^#) (7)#^%#f# (WTP: Willingness To Pay,

^##Uji"(7)(z^-Li:. =r>^g^>"P^#(j:. ^;h^:h,(7)#|^:^(7)^:c^

3 - a ^/<T(±. i-TC G #$(7) 11 f-/ ^ 6 m##(7)#^#f 6

wr-ct^c m#%m^m#/:(d-Tm^<LCA(cz^

Kfr'C^:^ L/t t,(9'3$)6o
6(D#
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^fT^Tjo^ L^L. LCA(D^>^OM)
h - LT=z>^g

##, ^L-c. 7-r7f--r^/>T-^^A7hBT(7)3>^a^>h^#
^g^lT-oT^c

B#^(-#L^(7)^6#^T^6C&c #2K:, a^+t^^LTDf- 
^ 6 2 6 &#LtA
#C^6^(ho #%3C. i-r(:LCA^#mLT^6^m(Dm^^^#T#^Z<h,
T^)6o

#g(:^^T(lz:c)(7)3^v:a^^h^#(D^^mv\y:o l^kL ACA
T^)6o :#LR#AT^—;l/h7yt°y^(D;&&-(\ ^^cll#1^2 9 

B(:#m^^l0 2A^^co[E]#^#^\ iSm7>^>y(cZ6=:>^3
-r > ^m^T^)6o ^^2^ 9 0 2A^^(7)[g#^
#A. [E]##(7)LCA(-^"f6mm(D%@^ LCAf:-^(C#Ll:@#^{%i-^^(D^%

2.2.2 #+t^zK#(7)^^

(i) amt#

3:T=iy(7)a$e^«!:LT. r^#g/<9-j ds&So
TK^ckLTfj:. 2^T(j:6#. 8#, 10@. 12#(04'0^mv^6^^^L^o^:^:L.

Z(D^@a. #(Ci)9-^M^bZ9o
^#'C\

m LT 1 (3 0 8) db/z^ LT7K#^^L^:o zK#(b LT(12 0 0 0M,
3 0 0 0PL 4 0 0 0M. 5 0 0 0R(D47K#^L^

^[EK^LCAm^^mmLirv^Th^.

1999^. 3>c/3/vhe^f(zj;
12 (D.

3ACA#SawtoothSofbware#:(Dy7H^7'-f&)a° (%) B^V
1b—Lf:0
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(2) a*
ffi&iA. o 4-011. xWSiXAroa

f&SLTlOXR, 15SP), 2 0 XP), 2 5 X P)<7)4 o®*W lASJt LA„

(3) aSSEM'ltS LTroy-S'-i'^yu-*

LCAT'«*t\ 5a#«m#ma<DR#4 LAmakT) 9-9-4 7/3$e
#I*1~5 aSIala, 6 0%^m9'J^-'f VTAM1)
4Sv>5 0 % S, fSSJ: 9i*SW 5%S 9 0%&A#S UTI$$Ufc„

(4) L C A*t4
LCAiritSitti Utti, Sty, SR-fLAA##, AfititfiSrAtff, AStiiSifeSWT) 

3o?;f®lTi'fci\ L-croffi*®rfl«i. LCAitt
S4B*KilA#< ASA &£ A S &0#f 5AAIA

LA=
LAL, :ixl±i)< tt’tLCAStt^ay^a^y h Av#r(A|flAatf*ty<7)BAT';te

52i i^roaftffcot, -lairnyi? hrSffrA l c Aro#«/„e*t4 5rfftt4-5
fflHttSr«oTt'2>tV'9 AST-HAVA *#%ADAA^AAOOX&A 3 A, ACA 
ro$4-tt, #±3 LCAto-r h • »T=t'y
o4^32y3t> l-3T##S-45 AS

ttfl! LA7 4 7A4 7AX'-4II, IpWH 7X4 7/K 4»5rllfc, ##AkS. 
(SRfWALC#*)
«S« ftlAgjXS L C*'A#ail, ¥(£ 9 SlA

iSStiliit) WoT.tt*-SxTf7KtAgfl?L4>1%'®-r!iA%AS%A'tttl8 la„
74 7X4 7AX-7 S ITU, flWftfBiirayj (7)7 4 7*4 7>T*tO'^ 
(LKXxrfliloASeaAxSttilAS AS LTto$LA„ A <7)#0 7 #Jli, #mfiA#a$ 
ns„ saaii, A(7)5ASi/'7®tt*ii»#SbT<7)@«#i)ss'A*-cffi«f-ea(5^7?fc 

5o
4AT4f, 0 *A 1 AfcA 0 (7) 1 f IR(7)7#{kR##ajm7)% l OAT'fcSAS £» 

SSXS, -SLA, 74 7-9-4 7/WX-7S LT# AixA 5 A S t' 5#tti£, iTayc 
#mf#X8fS L, $ A B *AV*S)tit®A#C& 2 . 7ASX5S. WMm^r^yfri 

ASAicA-AkA")*:*, mmzmm-tzsmittfxfto. 2 3 Ax-fc 
-5 A S Sr A A A SIAjroT747-9"4 7 /ytitttHroSBtrSr S b A 5 J; 5 (a L A0 

A(OMtt(7)**S LTI1, 0. 2 8 A (gixjayi7)12 0%), 0. 2 3 A (Is! 1
0 0%), 0. 1 8 A ([3)8 0%), 0. 1 4 A (13160%) <7)4oSLA0

(ASy^SfeLCilW)
574 7194 773%— 4 S LTI1, A%t4^%$(7)@#[Sr####:S"4 

5A?£AS LALiiA, ##Srt S (A LA« #A%(9$##(7)7 4 7X4 7)^X7)#^#: 
(A, A(7)####Sry44A#A##+&, 1 0 0 Nm3 S L, ASbSr%#lA#gLA. Ax(

iifimttS LCAJSttSro&Sii, t Lt
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A6A(i±M^^&#^0. 04ppm(DZ:#{ka#(7)#^, 0. 114 
mg/N/M^-C^)i9Z(D^#c(±8. 7 7 2N/M^/mg(k^6o ZCDg*(l,

7 7 2 N/M^m^^ii"CV^V\ ^(DK
mm,

LT1 0 0Nm^^6,
6#^i-52c>^T#6c

AZT, lOONrn^, ^#»k^^L6 6#(7)^m5g|5m^(7)#^LV^±M^LT, B 
##(:^m-f52(k(cL/:o 7k#<kLT(j:, 120Nm\ 100Nm\ 80N/»\
60Nm^(7)4o^ LA= #%^7k#^$<k^6 «k#2. 2 - 1 ^(7)Z D A^5o 1

#2. 2-im ##Z7k#

7k# i 7k# 2 7k# 3 7k# 4
emm 8 mm i omm 12 mm
2 0 0 OR 3 0 0 OR 4 0 0 OR 5 0 0 OR
5 0% 6 0% 7 5% 9 0%

&
0. 1 4 A 

( # # CD 6 
0%)

0. 1 8 A 
( # # (D 8 

0%)

0. 2 3 h> 
(tWirlBlli)

0. 28 A
( # # (D 1 2

0%)
6 0 AZ^y-t'^

( # # CD 6 
0%)

8 0
( # # (D 8 

0%)

i o ovr^-i-* 12 0
( # # (D 1 2

0%)
m# i o^R 1 5 77 FI 2 O^R 2 5^R

2.2.3 ACA3y^3^>h^tff(7)^

(1) ACA(D^fL
ACA=z>C/3^^ k^#^&#AZ5LCA<7)B#%(Zd^l:(D#^^A(7)#^, 3 

yAzz. —^^^jmLAM^CDZ&^^LTV^o ACA(7)joZi:(7)^^Wj:, "3^(7)ZD^ 

t)(DT^6c

zEiZ/ n77^ /WaeT 

£r 1 0 0

AA'L, Z(D#gjA#f^CDmjA^-MiAcDl%^yL(D^^I#m^^)AA3#^^^)3o ZZ"^

l_A ^ i) cdt^F>lilj|/y W^IFRTT'/AmM- c^ iz Ao
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1 (D#%&-5-XL5 Z 9 (G#^^j32^^^b6o

^6 G^T^^Cjc-oT^f 2<>^^^)6fL6o ^#(7)^7^^c 
9(7)#^,

22C^6. 2(D^7f;L 2 7-<7^^^^[g#T6C(!:^^^^L6o ^^(7)##%

##K7 i-"<T(7)m#^^(7)m^^y^;L/«!: (k t)(c^^^L7hyD77^/^^^^m$ 
L^(7)/K#^0X)^ 1 0 0A(7)^-e^^fL6Z^^#^^^L6o 2(7)^^70 7 7^/^ 
^(j:4"D(7)7a 7 7^/^(Cd\Tjo2^t)^L5o 

-A(7)[2]#:#^^±E(7) J: 9 M#5 2 5 2 <k b AC A(D#m<k
^oTV^o

(2) ACA7-f(T)##
A c Ad# 6^727-^ ^^#%(7)^^m ^#tmi-5#^(c#/j\%#&(7)y ^ -B# 

e#-cmtLTV^6o 2(7)A%^m#m^^76t)(7)(h:L-C(l^m^]-C$)6^
V^fLTV^5o ^2T\ 22T(l[a#:#^*m^7yyA^mmm^t)^(C[m#:LT^6 
2<k^m^LT. T^T(T)7-f^M^L^^-r(7)#±mTm#L722 
Wt(7);##(j:#%7 6)

(3) AC A (D/fip jp:
AC A(7);t#:^^^^l:a. ^7 9^rx#^(7)7 —

7(%^) = ^ + ^ + ^CST + + ^G//G +

f^^#m/<7-(7)/K#, C5T(i@Mft(7)/Km, ^CX(j:i;7^^/i/#(7) 
A#, LCA7-^2LT(7)G//G(±^#{l:^^<7)#m7k#, /f#N3A^5:&##(7)# 
m/K#, f^c(im#/K#T^6o ;+#m^tff/<77-7GAussx^#
mc722

^ iRi#(Dm#+7&$r2^A^(D6L7(±. 1997. ram#$%(%?&#

h#mcj:5;m-.k !%rnmm771 pp.91 -104,
mm##.

v^6o

^ ^)i3Xi^CA^<7I//7W^T —
L"Cf^T$r^^L^t7/i/(7)#±%^^joC^c7:.

' G A U S S X ii Econotron Software ;?i(Z)g+il$S^5)‘;fcfr/'' y 7 — 's'Qlh -50 't^TI
(Dy7h[>a:7^f#L-C;+#$^7V"5o GAUSSX^#^^^A(C(i, AptechSystems.Inc. #K7)y 

7 ). «>3:7/<v7r-7'(:^6 GAUSS M'gf&So
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^(4:-5559.2555 Z(D%#±^f;L

i#±LT^6o #
x.6Z^^T#5o

^2. 2-2# ACAf-^(7)#±&(ZZ6#:+
mm wmmm tl p«

3. 565409 0. 232496 15.335342 0. 000
(l) 0. 303821 0.017850 17. 020425 0. 000
(2) ###/<?-2#; -0. 015774 0. 000925 -17. 050604 0. 000
(3) -0.271178 0. 018643 -14.546003 0. 000
(4) 0 if'Y' ^ /k# 0.016220 0. 001190 13.632813 0. 000
(5) tmBIMikMffi -0.010996 0. 000831 -13.231210 0. 000
(6) -0.011202 0. 000759 -14.760956 0. 000
(7) «& -0.054466 0.003342 -16. 297156 0. 000

a 1 0. 897213 0. 061062 14.693572 0. 000
a 2 1. 556206 0. 194496 8. 001214 0. 000
a 1 -0. 820856 0. 065136 -12.602148 0. 000
a 2 -0. 189247 0. 028166 -6.718889 0. 000
a 3 0. 208279 0. 023264 8. 952967 0. 000
a 4 0. 596865 0. 041126 14.513254 0. 000

##^^/K^i-#mc&gLZ9o (D (7) $-e^

-oTV\5o Z&#fk#iRr(±l%i-^t>t2.
3 k g#{±)^ 1 1 1 iC^V — l #{&

^ ^-o"CV^5o

^r^^(7) 1 Z ^ (C Z -o T#m

#^{ST^'i±6(7)-e#(D#^^'D-CV^6o

^#7)^6 Z (k

=0.30382LPfP%-0.015774/>%7f2

<^j##(3m*&#^!:^;5o 2(7)^)^*#^%##^##. Yr(Dm(^. 9. 6#7K#T1M 

±C#f6o 6#^#^A
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Pm#%W-f&5o /<9—
#m7K#(7)i#An^^T^)5o Z^L^)\ #(DPR##m6M:#^^az«k(zj:oi:, 
h^^^6ii6(^T^6o #^L7t7K#<7)[p-e(16#T^5o

(4) ACAtCj^LC^://^ h ' T-k^y y h
^mm^7 3 xz^-fa L j: 9o

^(7)#mT^6o (±
^7Kmc^#i-5o zz-ni. 6#(7)7K#^^[t6^#m/<9-(7)pm#^m$r

L-CmV'5(7)T&6o Z<7)6#, h(l#2. 2 - 3#(D j: 9(Z$<k A

6 tl^)o

2.2-3#
^77-3 V
(#m /<9 —

SxCtt
^c#

U fZ 
#

z&#fk »£.«&

mmm#

mm/#
0.114533 0.271178 0. 016220 0. 010996

%^/%
0.011202 0. 054466

(##) /m/b
2.1

n/m
49.8

M/% 
2978. 0

M/Kg
877.9

M/m3 
2056. 7

M/M
1.0

x.(i, r#=Tj ^
4ta^vZZc!:^#LTV^o Z^bfi^
$t)^#x.YLK fmc

A^-^ac z(Dj:9(c#x.^ufiE(D#6i-az6^T#a(7)-e^ao
Yr(D7k#Yr(7)t)(7)(cg*^^f,

m^T^^z&^A^fi-CV'a, Yr^^Wz^V^Tm^^^ZT^oZ 9.
<^##/<9->

##m/<9-T&ao ^#m/<9-(z^^-a^(zt)m-<^Z9(z#m^T^a
:M^m(7)6##i&(7)##^mm^L-cmmLT^ao L/z^^-r. z(D2. i^n/m

^M(D±#(zmi-a(k##f'6^v^Z(kT^ao ^avxi.
(zl=k# LT 7 #(n#[%f±m&#ws 2. 1 < T t Yr^^^:(YA^a ,Y(z##f a
z^$rm*L-cv^ao m#^^a#m^A#<^
a(z%oT{ST"fao MAfi9@/^WO#(z###/<9 —Zni#nLTt). YW##(lYr^T, 
e^(k/L,^w#L^< ^-oTL$ 9<7)"r^ao
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0M^< T^fl&^#AfL5<kV'9 Z6T&5, ^2^(7)^% 

fim;l%l:^LTW4:;/)^7:(7)T\ B#:#(7)mmL-CV^m##m^f%T$)5o iKC,
8 LTV^6i-6^, 96 1

ZfL^r)K)66?t(j:^(7)Z9^^5o

49.8 = ~ + (-1-)2 + (-1-)3 +...........+ (-^-)%
1 + r 1 + r 1 + r 1 + r

6 r = 0.01549 <k#5o l/r^<7)#J^I#^%1.5%T$)6o

< 9 ^/^$>

2978 PKDW0(z#i-6#?#^^i,T^6c ^(CxE^Tbj;
9 C[R]##(7) 8 T W 1M 6
^TV'6Z,k(D$^-r&6o Z^i/

^yi%#f j:^. A 2 6 V\ 9 (7)T^^ < , ^r(7)^ ^ i:°—/^i-6

7^7- f-^r f/^T-f 6 LT(7)^#fk##(7)%#lj:, 1 A 1
#^(Df&#o:A'7#ma&iKg #T^-t±-5Z(k^. 878

mJ®i**St®Sil:-ol't 2056 n <nm&-mifeX~comtf$-?Lbtl§ Z t fjit>fr*3
y-„

:®i54LcS«A<Wi:*H-5ttSEStoffffi<7)«ffi*,
WA, ZiT.6^tk#%rn^mmi:^oTV'6%#^k5.

t/--, ^fotbmmn, LCAf-^&:mi-6g#eimt 
j®ilTV'd-^:(5ttg^£.®T$)d„ BSS^iHlMro^gLCAg r&oTWcj tW 

i#lic#t^v\ i-tefrh' :tcomx~^-x.biitzUmit'kmt±'X.n 
ifeASrir^vrroffSgfc jrirlHSLTV'droTfcd, 6t,5A,, BiaStcfiCi5 
±{tt L r^j-iif--mtrofc abmti-otz^tii. mi\£titz;<y *-9<nmimzix.t$k 
LTV'5. L/)>L. tn^&mX-XXlz X o TfE^*® L WcV '1$ jflc %/j: 5 ^Bctt ggEBM

LCA(7)ny>:g^y hgUrFF#^ <tf(7) J; 9 t® rfffflj g#roS$*l$@
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2.2.4

LTlToA. LCA(7)m#^LCA^-f(7)m^(7)#m(-^V\l:(j:. ACA^-o^C^ 

LTV^5o 

(i)

1-D(7)i;^ h(z3-D(^ya7T^/(%^(j:AiiA^fLTV^T.

60
ACA<b#;M. #

t^(14^ =1024##(Dya77^/ix^#%i-6o i""<'C(7)yo77^;^^mm'f6^(k(l
Z^L6(Dyo77^

lA^yn 77^/i/&#0(# LT !; ^

#(C#5o L^)^L. -f^<l:(7)(3X)^(7)7K#^t)9—A"(Dyn7%

-r/^«kM:"<i:m$L<^'Di:v^(7)(c,
7 7 -< 5 ormtt t) 6 o

/<—y&{^LT, A#:(7)(f 6"D#:^#{%-f5^Tyn7 7^/i/Tlf^y^L7t^

(2)
a7^^^y^ACA6fmcy7 ^^#2. 2-4#

(DZ9(-^^Ao ^^3. x4#c±^(l-1432.7210 -e^oTho

^ 1 9 5 8^fjc^64A#(Dm:^

9 6 „ Lorenzen,T.J. and V.L.Anderson, 1993, Design of Experiments: A No-name Approach, Marcel 
Dekker, Inc. & t' &"#R% L tz.0

d: 3#(Dyn7 7d'^(cj#^:c;if 6 7>^r^y(c^^T^5.
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#2.2-4#
tfi pfit

%x(ft -0. 290995 0. 027558 -10.559511 0.000
v ^y fA# 0.013769 0. 002020 6. 816784 0.000
smitnffi -0. 011414 0. 001466 -7. 784490 0.000

-0.009265 0.001264 -7. 331781 0.000
®t& -0. 050902 0. 005465 -9.314518 0.000

i t)#;vt)  ̂^ ^ -r v ^6

(3) ̂ #7^A>^CZ6LCy>/<^ hTir^y^h
^ 6 C, A C A ^ <k L C A%-^ «k

A#:(D^#(j:#2. 2-5#(DZ9[:#i-Z6^TA6o

2.2-5# h^ACA^^COjt^
#7- ^
(mm

18x(ft 0 i^y
#

(#m
WtE^y h
wmm

Siffl/T-R
0. 290995

%wy%
0. 013769

#v%y%
0.011414 0. 009265

am/zR
0. 050902

(#m
h

R/R
57. 2

R/%
2705.0

R/Kg
974.9

H/m3 
1820. 2

R/R
1.0

(ACA^) (49. 8) (2978. 0) (877. 9) (2056. 7) (1.0)
ACA(D#^(ki:b^L^/6^. ^tL^##L-C^j;9o $f, #MfWc#-?&Wx 

ca^ACA^!t^LT^^<^'3l:V^o ACA^(D#^7. 4M (1 5%)
-C&6, ]jf'4'^/^#^$AACA6j:k^Ll:2 2 8m (8%) (D^LX)^TV^V\ & 

7M (1 1%) (D#T$)6o ±mm&#%%##2 3 6. 5M (1 2%)

i--<#Z(kT^6o

2.2.5

±l^#mx ^yya < y h^frc j: s L ex y/X hTt^ / y

^-^ZKCWEkL Lcy>x^
hTtA/ ^ 3 ^ y
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S+toir tmyfrS'ftiBfcB&A B L c Af-? fc r t iiASt»W3E*JS©i:
•eS$/j;»i$feSritoTV'd„ Ley y/<f hr-fexy y h£ = y-ygy y hyftirBlggS 
-ti:ry< _hTro*|6)t4BttHi’-oVT, KTizB^Tjo* 5.

(1)

ay-^gy y hAWAtA'-cii, @§S/)isf«W®»SiiirtW«5: Arot 5 k5-x5<oa

LAt, yriiltSHftiSi^rifo
fcW?E#irb^a<ST-#*v'o
L C Ar-? Sr i BroKIWtAit^ffiBoAlf BA5t5i:l;S<S?-f-SAfcAlt, LCAlS

< OH'S ASxIAif LA%#Kg#W^f|,#AA)5.
LTtt, III:, ;®t 5*LCAA'-yl;|irr5*iwtil«®A;ty7i: L 

CAM*K#i-6:Mi:(AM#e%:E%lc^*i-6C *521;, BSfi:i:ot
®=y-ygy y hAfJrroSttro®:# ASEro«5,MtA<z>S«B IsM^ttiS.^< y A'U 
ACA <h AltBtiAIHSx —ycto-CIM^y h "CfeS, A® AtolAt,
iSSteir-eBSKiciSsy A-y*tt#i;*EULCAy-^roE*s-t)^i9^i-<«E 
LASi&Ayy u-7 hSrlfjtU <ni;J:oTlW$85:6x5 ;i:l;J:o-ClH]l:ig'roSee7 
^y utis^eytiti+A ji^yi-s-ecfcd,

(2) MAcA®g,MA®r^-LCAy y/<y h kProjtK
£*toi;lsicy y/^ h • *r =ry »lAA,^AxBA,A®5#a^m

■ttnt-k LTt)|SICI;|?ffi£;h.-5'<#X:'fc-5„ AtltC^LT, = y-Agy y hfrffl-Z, L 
CA<D#-g-#Ae*#i:L-cjoC*kit5^ea-ek5c Mot®
oat;»LTi3 ;^£^byiA=>y >* g y y h^tffi; J;5 L C Ay y/<A h • A A =f y to if fly? 
zy y^iwi—6A5®A\ -o f- ® l; A 5 ® ?5\ S?k5 ii'ihylEHIttTzMSiftff, 
9F?£5iv5'<STfc50 AtlliSA, ® 5, A B » 5 L fc-US#)A*® ® L C A ®If«-> g:
y h&, = yygyy y»#i;t^Aif y±if 5; t^A# 5x1^10^® 9im«AB&5.
z it it, $< ^-ISroLcy y^^ hr-tryy y
l:lS4S8tfc5 B #x BA50

(3) #tt*LCAyyy? h • Ar^y wiftt^y hrojtn-

= yy'gy y hyftffit, ® v ±if 5*tti;tt»W**'J|igii^v'i3y @iS#t;KSKfa-f-
5 <kV'9*itSrt otl'5tl6l:, -&!;%#< ®LCAf y/<A h • *T=ry £ = y-y
3 y y hyWrWJSttftrf^ ■liKifflit'CfcSo l oro®„nni;glfc5#«*LCAy y/N^
h - *T3'yy)y-f ezgy^gyy yyf#A##+A5A&t, t>-okW3£&ii5&gtf 
fc5,

m±&, Aij®frA*W5EAPf!£*<fc Ui^B, nyi/gyy H5ffri;J;5LCy yA 
y hT-txy y H;feo t#< ®A6A #itoSEAfi:Tdii.5Ag:-efc50
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2.3 r MSc»m©fc*®#siwaE

2.3.1 iSiSfiaBift 

(1)

it«filgfc£^iraiS!£ijfi, rS/Jcffiroi:#, SIR • mmommo&WZhtzib,
(£»»), x*ii/^-^*jtii&i:

077^111, SblcliAWeE ((feftfc^tf) 
BErouixEftSXS-StoBSSiStfXA, ffib^m#&#$aCTt 

/7bt"tXX/j:t6WAtoM$$-TSdZ:tj-HSto®TiMb^lcT5^i:6groj:t"-S 
a. IflStogfm
l@$i:*5UTI±, $t*. C02 fif-tH#'5!SBfflJ;SSTfflMftSi!t5tS:±T. ff®

^R7k-7##«MM<2)#^eeA:3. *ic, -r >/tx I'AT-n'ug.t/ssiigcDsasff
ftoti, ^g&A-rn'U*;£U:i6SJ*B£K6ro*S£Sg'ltlCJ;bTXX U-x;/// 
U SiS»» • K*J*BcTi!CM«Sff-5.

KSTi-Sf • JgBgi]© SEA# (10 ¥S) 
MtiSM (10 ¥S)
,*## (ll *E$) 
#*#* (ll ¥$)

gs 2.3. i-i h
b. ttWfferoam
»*8X«cO#*WA;an«KT(OJ;7)(Cft2>. C02 #ttl^b«fico±#*T'©M«tt» 

SflxSMte <&'MtZ> fc®T'£ -5.

MtSSSTnoM:

2.3.1-2 0 ««j¥®co»5ttl
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C02 tt^-c) (cjorj-6

# (business as usual) (f)i/-f- ]J ^r'Vl'i.^ C02 iBS—{n1^ 2050 t)^h 60 & b^
#a±#(CoV^l:(12100#(Z)±#^-<^^-7-^^^'3-CV^o

A7y^40 50#(kM,TV^6(k#x.6Z(k t)T#6.
C02 Z(7)j:

LT$ijm^^7^^6T&6o -tti/6(7)Tm'J(l,

C02#mm^##(DMT^6o C02#m^^. C02^^(7)^{k^

IPCC
2^$"C(7)#%1:11 C02 #aj(7)#{&#^/:^(7)%# (PR##^#^) E|(7)Z9(--#
#^19(7) C02
^#^1T^^-C^6o ##Tfl%V'(7)%\ %#(D±^$(1^(7)#
,^(79co2
# 2.3. 1-1 (gfl, —#

V\5c 2(7)2-D^j:mi-5«k#m[E]m^V4$^\ C02-#{iA^^^6D##^±#V^«k 
ds^6o LX)^L.

(2)

*2 *2x002

m 2.3.1-3 m pg##m (^m)

9{K^T^)6o t)3—C02#^^^i#^0"f5^1:°—K(j:%#(7)±#^(C^#^#V  ̂
l'9E^"C-C&5o Z(7)2o(j:. ##(z(±iELV^^T(l^V^^
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(3)
k#?# & c ^ i- a (a^ m -

a. & x co#m ^ 6 ^ ±# &# <

±#(:i^6$"C(D/^rzXA^^T:'/HkL7kt)(D^\ vX^^#%^^LTV^5o DICE^ 
(W.D.Nordhaus, 1994)

Dies t
fvW± C02 co##e2^co@ (^g#^ #a-±M) (:Z-)T#+#i-6 2i/XT-^-f/i/<k

^(7)^)6 DICE ^-7='
6,

DICE Z#fkj^#(T)#(C7D>67<X>. #m<k^#(D4
^^##6 LTV'5; $/:. ?&A3WIUfX(?)&

6 Z 9("^oTV\6o
DICE (-

&5#&T#s -
xxft{pi^^7)#^x6 z 6&#mu
Tv^5. Z(D#^^{kC%v\
^#v\T^5o DICE

2X:(7)^#(mT(7)(l)X:, (2)^(Da^T^6o ^CT(12(7)

T(t)=T(t-l) + d/Rl) {F(t)-^T(t-l)-(R2/i „)[T(t-l)-T*(t-l)]} -- (1)

T*(t)=:T*(t-l) + (l/Rl) {(R2/ r „) [T(t-1)-T*(t-1)]} "" (2)

t^ge^co^m, T(i±%^, %#m, i,T*
R1,R2, ^,Ti2(l#-em-<6/<7y-XT^6o 2

ce. (i)X:^(7)F(t)^wmmiJ^&'^-f^#-e^(9. #^(/)M#cM(t)^a^-c^T(7)(3)

F(t) = a {log[M (t) /677] /log2) " - (3)

M(t)-677-j3E(t-l) + (l-de1taM) [M(t-l)-677] (4)

E(t)(7H#^ t (4)5Wj8,deltaM
^±(D^f/H:%v\ < LTS

b. /<7 ^
DICE :e%Vl/TfiX<-3Z)'(7)/<7;<—/#:##(-^)7kc

ft 1965 ^^^X^^y-X3X^lT^oT^6(7)T.
GHG IPCC (7) IS92a <k#^f5 J:

9(:. y# 2.3.1-1 m##mu^/<7
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® IS92a '>i-U*l:^oTSsdfc. :fflyial/-ya>l:±ot, StBSh-5 C02 8Etid 
ICJ:5GHCBS±#, as±#tt IS92a i6£rf-5fc©T*-5.

2. 3.1-1 S — 9

R1 13.2 W • year/ V 
m2

R2 223.7 W - year/r
m2

0 0.67 marginal atomospheric retention ratio
A 1.41 tm2/W IKfM7/- b'A*-y 9/-%?* — $
r ,2 500

T (0) 0.2 r
Tt (0) o. i r
E(0) 7. 2 Gt-C
M(0) 677 Gt-C illl#,'iST®*«41 ©GHG*
deltaM 0.008333

3
3.17

-hH^'STll'xroGHGtO^jiSiJ^

a C02f 7')HC*lJ51965^t©®(W5Sa/jroM

c.H-S^SS

m 2. s. i-2 atsg 2.3.1-4

2.3.1-2 #

¥
ms±#»

id)
CC)

mmm
CC)

mio^Rfl®
co2#mm

(Gt-C)

m&mmm
O (DMiUJiW

(10T/Gt-C)
1995 0.000 71.3
2005 0.143 0.143 83.8 0.171
2015 0.302 0. 159 98.4 0.161
2025 0.474 0. 173 113.6 0.152
2035 0.656 0. 181 126.1 0.144
2045 0.838 0.182 135.3 0.135
2055 1.018 0. 180 144.8 0.124
2065 1.196 0.178 156.0 0.114
2075 1.372 0.176 167.6 0.105
2085 1.547 0.174 179.2 0.097
2095 1.718 0. 172 190.8 0.090
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m 2.3.1-4 a n&mtma
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a. At =f y 5>SA##** • ¥sm
Mm%MiU~m-tZ>%r =ry , A'#*#::os >r lca -7) f y/;A l jf#i7A.#;:;g7/,.

±’6. sa*w*-7t„ ^natr ±77 n • ita neat's a#x.
ibtizo $7:, Zj%67)*T3 y , y @T5 Z 6
;6hT#g?k6 A#±6±6.

(4)

2. 3.1-3 SI * =T 3 y • (%|$*S>7)Sg
, -M •

#K#
§7* * 4vs?y *•- . iyK*c >fyh- -

% # #
it
(m # ^

S@±# A%%#
#A%#

APi9®i* 
±mm7)#±* (s
16)
RE (±16, ±77)

S^±165ilt (ha)
#*±16«te (¥)
#ife±77«S (¥)
»mnm (¥)

7)#y@
±ffi5S7)#±tt 7

M (tc)

it #]

(t)

fECWco^fb)

A^(7)## B#Ao (A#)

m<t re

#A#(t)

re i»MM(t) »,»« (¥) 
#*3:$*(t) '!U« 
H (¥)

jf — —###
(%#<k

RE
m«RR*m(¥)

(7)B#
RE ±mm (¥)

RE ±m# (¥)

## ####«%% RE #e#m (Am)
3 ^ h (¥)
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b. 7 9 -7

##,
— ^ AA/^i##7(/)%#z)^A#V^c4:^^A^^6o Fankhauser
C^6(^f)gFT±##(D#M^8#J$r^y)5o

#a±#C^6##(k, ### 
, Z^^(oeg(D#%^^TLTV\5#^$)5= PA%

##, ^/L,^ Amm, A^
6 C «> 6i-6o

Wj 2. 3. 1~4 A 2xCCb ( - 7 5 IS7 y — 'A (10 {S K/h)

»n:'- j> V f -,", V EU. ai : us*: 1 Ex-USSR™ ##
iira* 0. 1 0. 2 0. 0 0. 0 0. 4 0.9 9.5
mmik'k 0. 3 2. 1 1. 2 0.0 8. 1 14.0 9.8

4. 9 5.6 1. 2 0.6 16.9 31.6 18.8
±mm \!k 9.8 7. 4 2.3 2.2 25. 5 40.5 22.0

9. 7 7.4 6.2 7.8 23. 1 39. 1 14. 5
## 0. 1 0. 6 0. 4 0. 0 1.8 2. 0

- - - - - -

-J-T'/V'^x- ■— 7. 0 6.9 -0. 7 0. 7 20.5 23. 1

Ai## 14. 0 13. 7 3. 0 1. 6 34. 8 46. 7

- - - - - -

7 ^ ^7 -r — - - - - - - 38

13. 2 10.0 2. 3 2.9 34.4 49.2 88
AM^^k 3. 5 6. 4 2. 1 0. 2 11. 9 15. 4

1. 0 0. 5 0. 2 0. 6 2. 0 4. 3 13.8
##f# 0. 0 0. 2 0. 0 0. 1 1.0 2. 7 1.4

^-l+doff: K/V) 63.6 61.0 18.2 16. 7 180.4 269.5 315.7

(%GNP) (1.4) (1.3) (0. 7) (4. 7) (1.3) (1.4) (1.9)
MjA) Fankhauser, Samuel (1995), Valuing Climate Change, Richard S. Tol, The damage

cos-f of f/fnafe 6baage Tb^arb #ore fo/77prebeaa7 re 6a7ca7at7oaa (1995)
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(5)#a±#
a.

6#x.^^L5o #a±#(7)#^, IPCC 
##LT#^f6(7)^a^(k^oT^6o OECD 
oT#< (D^^z)S#7KZp^:%;h,6 d: T^@^^i/TV^5o

2.3. 1-5 m #a±#(Cjo(t6^Mg^(7)^
«»»»■■:; mmmmi

BtiE-L# ©zK^:##

#7k%#
####

©±tfi#*
(Bits, site, site) 

©£<§*»&. 
-l'V77»
»S. ARISES 
AJSXSS
AWtSISW

(ha)
(¥)
(v)

tm^cNPP (c-t)

C02 2100
?T^9o IPCC(DWJd^Ui\ IS92a(D^f-0^-TM##^^4:L/^;I/^i-6^, 2100^ 
C(l#;Ka^^#)'e49cm±#T6<kWJ^tLi:W6 (#2. 3.1-6#E)„ Z^L(c
*^LT 0.5m (D±#tC*LT(D%###&fT%9o 40

2100 75%(D#m±#^ C02
5o

2. 3. 1-6 # ^#(7)#@7K{6(T)k#

¥
Sffi7k<i:

±#
(cm)

m 5^ffl(D 
7t#±# 
(cm/5^)

ml0^m(D
co2#m#

(Gt-C)
htz.'O (DBffi-k# 

(10^cm/Gt-C)
1995 0.0 0. 0 71. 3 3. 47
2005 2.5 2.5 83.8 3. 22
2015 4. 4 1. 9 98.4 4. 11
2025 7. 4 3. 1 113.6 3. 70
2035 9.9 2. 5 126. 1 3. 69
2045 12.6 2. 7 135.3 3. 32
2055 16. 7 4. 1 144.8 3. 00
2065 20.9 4. 2 156.0
2075 25.5 4. 7 167.6
2085 30.0 4. 5 179.2
2095 34.4 4.3 190.8

(ft) me #tm 40 4#®rosej

Wtttik&t- 0 (7)'StS-h#§rS^ ITV^o
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WtBM 
■ ML-

b. /KA^'llr

7tz)^-c. cz%Ni. cis (mim#

9o GIS LA%#^#(lg](7)Z 9PM

y^immmom^
%E#'^a7\ GVACZ6:M 
(ET0P0o^rt%T'-f(7)#m)

(d'/F y yco#diT"-7c/;#;H)

v

#&%(/) A
$r#bHA 5

(7yz^' '-^(7)#m)

Sjt$;MH<7)*t:$

(FA0T'-f(7)^jm)

2.3. 1-5 g] CIS #0##^#)

. ±%(D#A
—2100 ^#>

GIS 0.5mJ^T(D#^e#m-f6Z(EX)^^^6o #^(C
NGDC ^{^LATETOPOSj#^

— 9 6C 5 Axrfe 0 , lm A##A
Ao#r^(7)^v^%igc-e(i. #7kxd^(cj:oi:±# 

ZCTGL UNEP-GRID (7)### 
AO 10 AAa±(D#m^#%i-6#^^##^ 0. 5 g

(# 2. 3.1-6
m)o #mu^ws# 2.3.1-7 #-e$)6 (#^8U(7)A^mA
(d#2. 3. 1-7 El##),

#2. 3. 1-7# C02#^-fe#(7)A^:±%@# (GlS^j:^!:#^)
*&±itiffia (km2)

OECDJ^^ OECD ft
4bA# 75JA± 14,410 7, 337 21, 747

60—75 92, 433 115,071 207, 504
45—60 32,708 101,764 134, 472
30-45 67, 524 41,004 108, 528
15—30 140,699 45, 109 185, 808
0—15 168,725 0 168,725

1+ 516, 499 310, 285 826, 784
$*$£ -15-0 304, 400 27, 795 422, 195

-30----15 52, 614 30, 415 83, 029
-45----30 54, 604 23,256 77, 860
-45—60 21,944 1,508 23, 452

II" 523, 562 82, 974 606, 536
1,040, 061 393, 259 1,433,320
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^7>y(7) Delft Hydraulics zMT^r)7Z
Global Vulnerability Assessment ( GVA) IPCC (7)###(7)3:#

LTV'5o C(7)#%(7)m^^#

2^(7)#%ebl:#i-5(b. GVA(7)^Z»9$<]3.5e

2. 3. 1-8 C02 #^Z:##(7)yK%±ma# (GVA (7)^)

;s|iSsSsrS! .:/■ v > :,i. ■SGWtt-G c.":\ . ■' (km) + illftlSIll , Wf6I5<7>S:ft*®)

EU 3,470 1,596 9, 887

23, 250 10, 695 11, 121

(Byig 52,000 23, 920 9, 788

0 0 11,918

OECD 87,870 40, 420 33, 862

## 304,180 139,923 252,985

(UlA) Delft Hydraulics, Global Vulnerability Assessment (1993)

<i$[lf|SF{E>
#@(7)yK^@#(l, aT(7)^T#m^^L6 (Extern E, 1998),

AL(t) = PLX (As(t) / 50) X %LL

2 It, AL(t) lih t>0^>£,(7)t!^±i-feffifJL PL (##i#i%), As(t)
Hh 5$f&<D C02 M,|B®#t>i@EIii:#iu %LL dry b OS'J) "Cfc50

ZCC#, %LL

#(7)-^^m^^6c #^<7) co2 #m#d: 40 m2
^^t6c

<^yf-^-y##-C02
7K%m^(D@#^j:a#^(7)^mz!)^. (Npp)

f-y (UNEP GRID) ^yy<7)#^(7)T-y^47^[t{)j6j:^^V^

Wi&7tD(7) NPP zztNl,
^(7)^T\ NPP

^LT^6 (?#6, 1996), C(7)3-fyG(7)^^T^@(9-e^5o

NPP=0. 29 [exp (-0. 216RDI^)]^

Z ZT RDI(=^/7r)(l^^%#%#^^^#^#%# ($7ZliIE^%#) # (kcal/cm^),
r (I^FhII^tKII (cm), 1 (kcal/gH20) X'fc>'b0 V XZ> Z
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Rn-(\-a) St~F

(Kcal/cm^). (T/^K. 0-1.0).
(Kcal/cm') T^)6o

1986), RDI
ti/:#4k#60 NPP 2. 3. 1-9 #coi@ ^ T^)6o

2. 3. 1-9 & #^(7) NPP
Rn

kcal/cm2
RDI NPP

t %#/ha • 
¥

85 0. 7 22.2
65 0. 7 17.0
45 0. 7 11. 7
25 0. 7 6. 5
15 0. 7 3.9
50 1. 7 7.8
38 1. 7 5.9
40 2.8 2. 1

y:/ K7 8 0. 2 2.3
(&) RDI joZU(^(ZoV\T(l. m4#. (1986)

NPP GIS

(DNPP#^#^#m$fL6 (#2. 3. l-8g|)o

2. 3. 1-10 # C02 4: 6 NPP
: v •• BSKsa*e(mt-c),

7sa± 8, 118
60—75 110, 128
45-60 312,515
30-45 144,180
15-30 535, 750
0-15 512, 873

If 1, 623, 564
sw

01LO1 2, 020, 055
-30—15 179, 120
-45—30 126, 241

i 4x cn \ 1 cn o 63, 987
ft 2, 389, 392

frft 4,012,956
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%r)T, #^±#@#^[5)#^,
60

ANPP,^(t) =ANPPLL(C02x2) X (As(t) / 50)

2CT\ ANPPLL(t)(1^6#^(7)7K^:(cZ6NPP#^#, ANPPLL(C02x2)(j:%a^50cm
±# Ltz'£f(Dj^\Q.\Z^ 6 NPP , As(t) (1^)6#A(7)#@±#
#T^)6o

C02 #aj#(k 40 4M&(7) NPP C02 ##W#7b %
dtj $ <5 o

2. 3. 1-10 10 4^(7) C02 16 CTO
zK%±ma#6 #^NPP

#5fim S@-fc# SSLk# #10^ mio¥<D& \##C02##
(D ffi

¥ , OC02 zK^NPP «B± ±#*&npp B@±#
#

#tt}S *iSB rn^rn *SB»
" ' . k ■ NPP#^# -»

■ (fit 0 (km2) do't-#: (km2) (io?t-#:#) (km2/Gt-C) (10^t-^#/Gt-
#) 4 - C){ .

1995 71.3 0 0 1, 865. 37 984. 11
2005 83.8 132,964 70, 147 132,964 70, 147. 23 1,731.64 913.56
2015 98.4 233,693 123,289 100, 730 53, 141.84 2,210. 25 1, 166. 05
2025 113.6 398,891 210, 442 165, 197 87, 152.62 1, 985. 53 1, 047. 50
2035 126. 1 531,854 280, 589 132,964 70, 147.23 1, 980. 42 1, 044. 81
2045 135.3 676,905 357, 113 145,051 76, 524. 25 1, 786. 26 942. 37
2055 144.8 894,482 471,900 217,577 114, 786. 38 1,614. 13 851. 56
2065 156.0 1, 120, 117 590, 937 225, 635 119, 037.73
2075 167.6 1,369, 927 722,729 249, 810 131, 791. 77
2085 179.2 1,611,679 850,269 241,752 127, 540. 42
2095 190.8 1,845,373 973, 559 233, 693 123, 289. 08

(&) C02#m^40^#0^@±#(C^^i-6^0 9#^#^#mLT.
%0#B±#&#^LT05o
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a. ST (B IK b IT li$ (0 * x. >J
KSiIgttHTcoJ; -) IcSSS-ftM, LEL IPCC XilfWffi£ttCtob + 5?B.(SIkco±

'xr<Dst#toe%-ett. *<omw&&wmzmmvizbrout.
a/bb»V0 tzti U IPCC 17)®6(7) WG1 *T\ BE^roE-h^ffiMroiSSb LTto—& 
tmx (NPP) Efbo-T-S]S«z);ff4'baiLXV'5„ r XT5®*)icff febiES*b ctii, 
EWfbt <o#5<D##<7)#w<nmic, b & b vfc*»aw-etit t> *
oTV'S b b fcifolf 6tl5„ EAX^6. IPCC
TliETtolWi. 5E®tolciiEts, ##xK#|pHI:fPlgl:Z 5^$/p^r—lc
SoTi'd bEti)$tiTl '3, Mpexit, bcoj: •) 
fc£8* l-ov 'TK»$F«4r)r<e 9 - bXIbSeS-lbX Cbbt5.

* 2. 3. l-ii Sc :M[flic# 43IS5$Siig^(7)5>S
**£* . .»f?'p :xyr*Nyh

©## ?
(7)B# ## te-gktA#

(tc, ^:#t)
^zK^#

te-lMCfcitX^xiClMcov'Tli, ffi«S<ti-6b&IT»J;9C£7D-7)s%Xb)tc5o * 
-?SXfeS*(0$(t:lcB8 LTI1EE 3 'ocoi'®E#X6il5„ loli C02 SS<o_h#^r*4

t«Xk5« fc 5 1 ofi, %

5 fcroxfcd, ##X 1 -olbMSoaKklCxblS LTW^S^Sto-td b bK J:d fcroxfc 
5, ccftt, -tn-enroJiMf^oi'T^M^fTo b*iE xtotem 
TWSfSri b ib>7b t toicoc 'T fcb>tlf Ebr D„

*2.3.1-9 0 C0,#aj7)>6*^Zkab$S) (NPP) ^(OSSrogEtL

b. B#tO#@
OC02 #&tO±#tOB#
C02 *$<Oi@)BlirR86mXfc7b6X„ rinbli, *B8<oMfM£rSuiib LTffibSiTt

SUatoLM-iii:lS*^*M'>*-tir. XroteS*S*Sro#Slb-ti-X5>,

o«ai®xsi()i2b;ds#e
Sttfbic J: 5M?fito_h#E b o TttM®Itit-Stt-t5 b C,tLb>„ bo-J,

tfiSJc (; o c' r (its ± b MS £ ii X c' 5 0
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b.
f ##-co2

^^L5o et al [CZ61)(D2:. Alcamo
&»5o

CCTfl, IPCC^^e^^-e^),
C«h<ki-5 (Melilloetal.1995).

ThT^L. 3-D(D^W(7)[Mj\ C02 C02

^5. C02

2.3.1-10 |g Melillo(1995)(7)|E|^[C%^

mm
-90 -75 -60 -45 -30 -15 0 15 30 45 60 75 90

140.0

120.0

100.0

0 80.0
1
S 60.0
AJ
fi 40.0
CL

z 20.0 

0.0 

-20.0 

-40.0

Macozmma# i=i#±#m -*—%e#$#

2. 3. 1-12 # ^6—
C02MEW-

75 4. 5 3.0 7.5
60 18.0 54.0 72.0
45 51.0 -25.5 25.5
30 43.5 0.0 43.5
15 34.5 -21.0 13.5
0 130.5 -33.0 97.5

-15 54.0 -30.0 24.0
-30 27.0 -25.5 1.5
-45 3.0 1.5 4.5
-60 0.0 0.0 0.0
-75 0.0 0.0 0.0

It 366.0 -76.5 289.5
m #m^±7.5 Melillo(1995)(D|g|^7clC#K
^,^6 co2
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#sco npp C02 ffirast, n.mmn (tampt) s*srsu*icgm
■t3„ C02 itr Stole:J: 5#6® npp rotisit. C02 Sgrop^Efc L-m~F<D:S;-e*-t„

ANPPcoz(t) = ANPPco,(C02x2) X (AM(t) /AM(C02x2))

::t, ANPPc„,(t) lihZ,fi?f£.(rj C02 I6r:9J$i:-=fc?j NPP1SS*, ANPPco2(C02x2)ti;C02 
ssrfieero C02 ffirStole: j:5 npp *i«i: AM(tmifc5B#,S<DC02

SS, AM(C02x2) C02#*rffifft©C02®*-efc5<,
(SttPO ES(4¥6to NPP coi#«teN $feKE& £*v ^ < orixoEifc-eEBJl Sii 

5 £#X6Sr6^X t^exkMSSrfc^ScoMEroUg&i: L."C#-f-r fcidfd,

ANPPcljmate(t) =ANPPcl,„ltc (C02x2) X (AT(t) /AT(C02x2))

:;t, ANPPc02(t)ttfc5B#,'B<D*;{$Ee1lC j;d NPP iSS*, ANPPc02(CO2x2m C02 m.
NPP%#m Kyx-v-xffiBX ATt)ilfcSfe'Sro C02 (eg 

AT(C02x2) C02
XX'-O C02 #Hja£%cO#iO NPP a2.6 C02 #{£!£: 9 CO NPP TSXlS/T!±/>#f,,y

2. 3.1-13 m ##(0 NPP ID^LTCD C02 ISK Sto £ JaUM®

- ¥ -

|frio¥^(Z)

co2#m#

(Gt-C)l:.

NPPC02

(Gt-C) -

BUl0¥
CD ■

ME?]}

(Gt-C)

NPP##

(Gt-C)

HU 10# CO .

:k#m#

_(Gt-c/¥)" Uo6t-~
C/Gt-C).

(10-txC/Gt-
¥\D)3:

.1995» 71. 3 0. 00 0. 00
-#51 83.8 -25. 14 -25. 14 4. 86 4. 86 -300.16 58. 05

2015T 98.4 -53. 54 -28.39 10. 26 5.40 -288. 44 54. 83
2025t 113.6 -85. 10 -31. 57 16. 13 5. 87 -277. 78 51.62

t2035! 126. 1 -118. 61 -33. 50 22. 29 6. 17 -265. 60 48. 88
320# 135. 3 -152.72 -34. 11 28. 49 6. 20 -252. 06 45. 78
320353 144.8 -187. 48 -34. 76 34.61 6. 12 -240. 12 42.26

2065 156.0 -223. 49 -36.01 40.66 6.05 -230. 80 38. 78
2075: 167.6 -260. 77 -37. 28 46. 65 6. 00 -222. 41 35. 77
2085: 179.2 -299. 22 -38. 45 52. 57 5.92 -214. 53 33.05
20953 190.8 -338. 75 -39. 52 58. 40 5. 83 -207. 12 30. 55
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ma±#^v'-n;L
ffifSL tR^^6 (NPP) x 'i'Cl¥/fffi L, 5iti^("-oV ''Ttt

(NPP) (7)^fb(C0^1:##^lT9$:(CL7hc
C02#m[:^LT(±. IPCC <!:(:, DICE^f/^&#mLT#^(7)#ai

C02 (#a±
#(:o^l:(j:2100#0. 5m±#) &fTl\ ^(7)#^T(DC02#ai#^7hi9(Z)%#m#fl:#

## (#mmD (D#mm
Ti#Li:. 2015 10

(7) $

# 2. 3. 1-14 # 2015 $-C<D 10 19 (D##
B@±#

S@±#
zk%am

(km2/Gt-C)

#@±#zK%
NPP#^#

(104-%#/Gt-C)

- Mnrnm
NPPEib

(106t-C/Gt-C)
NPP^fk

(10^t-C/Gt-C)
2005 1, 731.64 913. 56 -300. 16 58. 05
2015 2,210. 25 1, 166. 05 -288.44 54. 83

gTt)2(7)#^+^B#L^±'C, LCA y—
^^-mg&fT-oTbo Meibom
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2.3.2

(1)

A#@m##T&a7o y^^nyy^m^Ei-a

C5Z6^#±^tLTV'6o ^#-#^(7)A^mO±(fTt), ###;;: j: a Afmrn##

(2) mg;#

Cl tl Jl ~C LCA X:'l~£, ir V' ylWfi&MffiW (ODS : Ozone Depleting Substances) <Z)#£ti 

#(I A 7 >#### (ODP : Ozone Depleting Potential) &"# C 7h# [ODP* t] (X Jl o X
ODS LT^A, ODP (i, ^6 ODS (7)7^ 7^^ Aicjo^a^/

CFC-11 L^##mci&#:L/bt)(7)-C&ao 0DP(10DS#m#^'JM(7)^:^(7)g[^

^r(7)^#±,

LT#C)f\ LCA^ja^-cyy/<y

A/7##(c j; aB#(i^^C^/:a Z. <k A#&"C(lA/7###(cZ a A(7)#

(3)
^yy@##(c^igi-a#^(7)ya-k%, oos

p$copyyi#^^"e(c^^-c. —

oDs (D#dj(z^i-a^##joZu(a^p#(7)yy—

(7)7 2. 3. 2-1 EI(C^A<k 0 T^ao
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(oos)

(TCL)

2.3.2-im

(a. ODS#m-TCLi#;WfSBai%## ~~)

(b. TCLt#m-EESCt#m@m^$IJm )

(d. to^W)-w-mto¥7£m&m&)

(4)

Cl - ## Br

Cl - Br (7)#i)fm^LL Daniel #(1995)L:g^ TCL (Tropospheric Chlorine 

Loading: TCL [pptv = pmol/mol = 10^^(7)l] (t

^(2.3.2-l)(Dj:9(C^#^fL6o X(1#0DS, nCljoZCTnBr(lXl^ff(7)

Cljot^BrJ^fm, a(l^y ^###(DBr/Cl It, ^LTC(X\rop#X(D#mm^ 

[pptv]$r^)^^i-o a(lDanieim(1995)jdtU(WM0 (1994) (C&^#40tL7ho

TCL = Z { nCl(X) + nBr(X) - a } - C(X)^p (2. 3.2-1)
x

/f CFC-11 (&$:#)

^#(D#^8lJCFC-ll#mm(i Kaye #(1994) ZD#7to CFC-11

(t NOAA CD CMDL (Climate Monitoring and Diagnostic Laboratory) ©f — % i? y

TCW#%D#, dTCL(CFC-ll)/dt t LTto

CFC-11 1988 1991 &mV'T, CFC-

11 <7)-f#£tl H [kt] 5 dTCL (CFC-11)/ dt [pptv] (7)# # , "t ^ CFC-11 (7)[E|'j##

^(7)$^^:, 0.081
0 #(D0DS(7)[EH###r

#(7)0DS(7)[g##m(t, CFC-11 (7)[m###^ Cl - Brmf^(Ct^#lEi-5Zt

#IE^:(i^:(2.3.2-2)(7)td6DT^6o

*^^:#0DS(7)[E]###C(t#2.3.2-l^(C^i-tdoDT^6o Z(7)[El###

(t, ## X <7)#ai#[kt]^# C6 Z t (C t ^ , X TCL 1#^D,

dTCL(X)/dt[pptv] t, (7)~C^)5o

(B]##^(X) = [2]##% (CFC-11) A (2. 3.2-2)
A = ODS(X)lg^Cl##jmf#/CFC-ll Igf Cl^#mf#

ODS(X)lg^Cl##mfm = (nCl(X)tnBr(X)' a)/efm(x)
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a = 40 (Br Cl © 40 fg£©<K$ j: 0)

2. 3. 2-1 $ 6 ODS © dTCL(X)/dt @Bf»»

ODS^g, ZACZ.S. 1FF*M7WJJ J M Cl Br
CFCs CFC-11 CCI3F 137.4 3 1.000 0.081

CFC-12 CCI2F2 120. 9 2 0. 757 0.061
CFC-113 CClgFCClFz 187.4 3 0.733 0.059

Halons Ha 1 on-1211 CF 2C1Br 165.4 1 1 11.353 0. 920
Ha 1 on-1301 CF,Br 148. 9 1 12.300 0.996

CC14 153.8 4 1. 191 0.096
1,1, l-h'J^noi^z CH3CCI3 133. 4 3 1.030 0.083
HCFCs HCFC-22 CHF2C1 86. 5 1 0.530 0.043

HCFC-123 CF3CHC12 152. 9 2 0. 599 0.049
HCFC-124 CF3CHFC1 136. 5 1 0. 336 0.027
HCFC-141b CFCHCH3 117.0 2 0.783 0.063
HCFC-142b CF2C1CH3 100. 5 1 0.456 0.037

CH3Br 94.9 1 19. 292 1.563

b ySHffiS#S?SScoti8Di;j:5 6KaHW$4i£*#eiBlS®tm)a
*t«EB© ODS TCL Atiitof ODS Z,

^S#ltUfc. SIBTH ODS 7)'biB@IL/fc Cl • Br 6.
fi81BI:j3UT^-V'>«t$l:S4L 5 5 Cl • Br © Cl #S@SH, Daniel #(1995) 
ICJrO. EESC (Equivalent Effective Stratospheric Chlorine : fiKHBW84ffiS#S 
6S) *i<c0d:'5lc*btp5h5. CCT. *-5*|©A t © EESC £*©5
fc©© TCL 7)i t-3 i 3 Lrf'nx('?)©«.
dA?*$S±(Z)^X A 5^7)18 0, f-niltfffi 3 0 tic Jt-6 (WMO, 1 994 *
if) .

EESC, = S (nCl (X) +nBr(X) • a) • C(X)mip. • FC(X)
= £ TCL (X) ,_3 • FC (X) (2. 3. 2-3)

5$;(2. 3. 2-3)*® FC(X) X ^0 Cl • Br ©mgLi'f 6 (Fractional
Chlorine Release : ###«%#») £$>£>£)L. ^5£©J:7l ;MJn5. C CT\

n„,,y(x)ii)$iBi;AOiA$j- x omx. ii <,.!»)itmx<t>&£&fxx z tcim-s x © 
#%&&b©f.FC(X)12 0— 1 0i^to. 1 X$n«X (2fi£IIBlC43©T^:T© Cl • 
Br £)!«£-&-5 itSSit.

FC (X) = (y ,„,„«) - y 6.2(X) ) /y„lr,(X) (2.3.2-4)

t &z'/>«*##%

FC liitts • ASlcA D S* 0 , ##l:t*©S*©lc 

<8-5t)X Daniel ft (1 995) 1C CFC-11 © FC ODS © FC ©fctfr'StittT ©*
CtiZ. UTMSICaR©*,, fc/cU Daniel ffi(1 995)(Ctt

CFC-11 © FC fi7)5rK^nT('*^o/i/i*. C ©Eg+Stf o Zc.
CFC-11 © FC 12, HISASiCim-S CFC-11 56$©$;®£)nt" Z 7 7 ($«
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Jt, 1998) XaB, ZM45AU:, i@3E Z C4m6 CFC-11 SS C(CFC-11)z[pptv] 

£E*®oT#6StBA. #S$0«E Pz[hPa]$a*i:l-T5j<«e>fc CFC-11 0M¥ 
telSSS it(2.3.2-4)<Dy iL, HSffilCims CFC-11 ?6$ $ |S)i6®/z e„,r, tl 

fc. Pz li,6l$®M$C<h Lrrosic4xzt= C®#5$- CFC-11 ® FC tt 0.59 tfSItS

nfc. rtittB£eHicStAf^» cfc-11 0 sss^ifigiiBET-^ts-tsc£
^ © Ifi 14 H e ± £ 0 A-9 A 0 f# B 4l fc t) 0 T *> -5 XA' fl? fi W 1C £ Sj< t: il m b tz.

2. 3. 2(4)a IC-fcUTzRfefcS- ODS © dTCL(X)/dt @'»®SI;±Sd® FC(X)&#CT. 
tt±C43tf6 X ®SttitC*f LT, 661HIC43It-5. EESC(X)®mA0&4x6[B]mm& 

-€-©fe*ttS 2. 3.2-2 #1=$* 6 43 0T&6.

dEESC(X)/dt [pplv] = dEESC(X)/dt BWttSc • SEitiEtt) [kt] (2.3. 2-5)
dEESC(X)/dt HdttffiSt = dTCL(X)/dt 0E«» . pC(X) (2.3.2-6)

2 . 3 . 2 ~ 2 & ODS CD dEESC(X)/dl d###

dTCL(X)/dt
immmm

FC(X) dEESC (X)/dt

mmmA CFCs CFC-11 0.081 0. 59 0.048
CFC-12 0.061 0. 35 0.022
CFC-113 0.059 0.44 0.026

Halons Halon-1211 0. 920 0.65 0. 597
Halon-1301 0. 996 0.47 0.470

mmtikm 0.096 0.63 0.060
1,1,1-h'J^P DX^> 0.083 0.64 0.053
HCFCs HCFC-22 0.043 0.21 0.009

HCFC-123 0.049 0. 65 0.032
HCFC-124 0.027 0.31 0.008
HCFC-141b 0.063 0.42 0.027
HCFC-142b 0.037 0. 21 0.008

i#m#E 1.563 0.64 0.996
* dEESC (X)/dtB##» = dTCL(X)/dtB##% - FC(X)
* dEESC (X)/dt [pplv] = dEESC (X)@##m • #m#(X) [kt]

a *v>a««^MStmfi®66aBWx»ffi*#*yii$ (mm)
6- ODS 0 dEESC (X)/dt ®tES<l ZdEESC(X)/dt 1998 *F (8ip4£ + 3 ¥) 0 EESC

6cai:$o, ods #mm® eesc (.cm, eesc1998(0DS) tvtz. 1998 f©
EESC14WM0 (1 994) ® EESC A 7 7 =k 9 E »IX 0 . 3276 pplv <hUA.

EESC a^V'>Am®*M&$*T. EESC 0ED) ICttT 6 :* V >£*©$»£ 4x 6 
@lJ§5t$£fFB£Lfc„ *'/>£mi:li, *Stt® Btt±$T®±T®*V>m

6tSL, $41-67)7, Am*©*'/>©*<) 9 fiJttSgBBCSffit'
6 (WM0.1994) ca^B, A V'>A#0EKa66#B*'/>®E*&tB#f 6 t® a 
tES; L7;.

4 e6a@W84S*S®SS®E¥E(t:
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jas© EESC © h K4 WMO ( 1 994) © V 7 7 =fc 0 Ac. *'/>:£*© K
l/> KAA" 1978-1993 ffOiUtlbWc; ii'E, EESC tt 1975- 1995 ¥©11£E 

. 1975- 1995 7f-©ES©P#*t© EESC £4x 3 U Ac.
D Ey*>S*©#$E-$Cb

)fi£OE/>4l©M/>SU, Alii Nimbus-7 ##© TOMS (Total Ozone 
Mapping Spectrometer) -r — 9 L /c, SSiSQIHtt 1978 ^ 11 A! — 1993 ^ 4 fl
TE 0 , 5° aiJEtoiSSTSSiJ • fl gi|©E'/>61:7)t7SStTTt.^.

*aitnuAc 10° $1*.© ms se.c 12-2

fl (TU#%©$$) , 3-5 n (###) , 6-8 H (HKP) joEE 9-11 fl (|B|%#)

£ft®Efr£ © tie =k 0 . 10° $iJEi$IS$giJ • ¥®gij©* V>£
i M/ >

EESC ima-rS IT =k b -f |sH6 <h E$ l- Ac c> x T\ EESC t:A#LT&%%#©E'/>A 
*^Ex 5. @Mi Tt ® £ fF bK l Ac. AcAcU ««AA'iS © 5KtSSTIilSf-?*4# 5 
ET. 4t» 60° fcUtEEEffltt 60° KMmiSls® ©EJBi$;£#<6 <i AlAc^o Ac. 
LAcA7oT.EaaTli»aAT*i;E5llffi«5TfcitS 60° 60° ©ftBiLAc.

S 2. 3. 2-3 * EESC-EV>E:m0#a

1 2-2f 3 -5 f~W¥Wv1F) 6 -8f= 0 9 -UF
imso--90 — - -0. 0059 EESC + 343 93 —

^#70--80 - "0 0310 EESC + 503 91 _0. 0051 EESC 4- 341 94 —

^L#60--70 - "0 0284 EESC + 489 31 -0. 0077 EESC + 353 88 —

^#50--60 -0 0222 EESC + 430 27 -0. 0261 EESC + 466 61 -0. 0069 EESC + 360. 20 -0. 0123 EESC + 345 61
^#40--50 -0 0275 EESC + 419 69 -0 0232 EESC + 431 72 _0. 0053 EESC + 342 10 -0. 0098 EESC + 325 72
^#30--40 -0 0197 EESC + 351 03 -0. 0143 EESC + 365 35 -0. 0040 EESC + 314. 19 -0. 0066 EESC + 297 64
^#20--30 -0 0100 EESC 4- 286. 17 -0. 0043 EESC 4- 301 71 -0. 0020 EESC + 294. 12 -0. 0054 EESC + 282. 73
4t:#io--20 -0 0041 EESC + 256. 45 -0. 0005 EESC + 269 62 -0. 0020 EESC + 284. 19 -0. 0034 EESC 4- 273. 99

0 0018 EESC + 244. 74 "0. 0001 EESC + 260 14 “0. 0025 EESC + 277. 84 -0. 0009 EESC 4- 268. 46
#10 0 0021 EESC + 252. 04 -0. 0002 EESC + 259. 59 -0. 0046 EESC + 272. 18 -0. 0025 EESC 4- 272. 13

m#io--20 -0 0014 EESC + 267. 90 "0. 0026 EESC + 265. 45 “0. 0078 EESC + 278. 92 -0. 0044 EESC 4- 283. 20
m#2o--30 -0 0051 EESC + 284. 32 -0. 0048 EESC + 277. 07 -0. 0078 EESC + 295. 37 -0. 0047 EESC4- 304. 07
^#30- 40 -0 0102 EESC + 311. 29 -0. 0082 EESC + 297. 92 -0. 0118 EESC + 336. 25 -0. 0082 EESC 4- 342. 57
m#4o- 50 -0 0156 EESC 343. 80 -0. 0114 EESC + 319. 99 -0. 0150 EESC + 365. 41 -0. 0135 EESC 4- 382. 27
mmo- 60 “0 0214 EESC + 376. 50 “0. 0136 EESC + 338. 47 _0. 0190 EESC + 374. 44 -0. 0309 EESC4- 436. 35
g#60- 70 -0 0233 EESC + 381. 87 - — -0. 0620 EESC 4- 478. 55
m#70- 80 “0 0259 EESC + 375. 97 - - -0. 0804 EESC4- 463. 33
m#80- 90 “0 0292 EESC + 377. 22 - - -

d EV>±m©%mi:Eg,%± UV-B *©£'®j
ffiT?©tgMx-A'AjEV>A#3:*± UV-B «©IW«A.e £ £*s6Ac.

i Ev'x© UV-B #lRl:3©T©7t#l%@$
EV">©%^.##iRI:3UT©m#gi)#iRI*lTgm & Hough ton (1986) <k 9»T, 

(290—300nm. 300-31 Onm H£ZS 310-320nm) Vi9@®l$rBfl^5j<©Ac, 
ev> i Ef ©K*gijf -e©*m@i:#
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j"J><D UV-B RiRICSH*
T©t6#tol#S r03 [nr1 • nm1] SatmtotCsfcJ&fc. 

ii * E © H, z)> It 7t» toffS
±IB©*'/>©7t¥M@ S ttt*B^‘S©Bit7tlC»t'-5 fc©Tfe -5 /)'*. tt±

l;$iJSf-5 UV-B lt4-'/>l:t:6#iR©#@©»6b-f. £E5t? 1CJcSfKSL*;
±t;x7n'/;n;=t5fi!(SL®:«^£'©i5§*S(t^. 6 uv-b

tt*l»^b©Bil7t©©'Ttt^< , tcESaia^lcftSLStl/itfcgLti^-atJ (E
. htzlfii t. ^V>ro>t#to»S©*Ttt 

Jtk-tctsW-s uv-b ®£tt ftT-5 s tttftiiu.
* a & a a t -s * ps jt © & x it ®t st e a © a m & m © -5 l 11 c <t 0 m it bj m t?

&6A7 cLitam-c&o. ###&#s/cAi=L
fi®*ai*lLTi'<©f-5'S*»5£»S/|!S5; £/uL, *SeiCj3UT 
^©jfiffllJBiEtMBr LT, ;*lc4VtfBS/=E*i££ffl©/c.
t‘/>*ill¥«S8^ (ESUf. 1998) ±U, m 4 -ySr (fill, 7 < If, 

$156. lli«) lztsllZ,7jr'/>±MtW± UV-B # (5:E7t) £#/C. S'-fSc 
1995 f©f-f ©»&Mm L/C.

l5i£|Sll9aiJlcS!l6d£lte UV-B ±X% (&*#»!) jb-j:rX*H^]iA ZA (EE/a 
L©*B©AS : EE/t Lit* 0° itilTIS&bti; 90° ) L/C.

iUC. EE-hSlCtbltS UV-B (SSSSU) ^aimWlcSUHL/i.
ee±5$ uv-b a## i0 <htte± uv-B sane i &m©T. s©**Amm*©

«*S. I = I„ • e"r/c"sZA IC=kD8L;b2h5£<5LeL/c5xT, l>lt©ft¥ 
toss r ^sRA/C. r„j t UV-B SE)t£©ffiM£ti<i6TtC|t>tt© r 6*»7C 
1SU, EEK8©^@&«&E6/C*T&6 (*E&8 = l/cosZA. EK^/A' 
#4* CW-r (3 t Saijg-r </J: 0 @)SL®iR*i D Sit 5) .

in 4-y'>©*#toj#st±m©m^it7t#toi#s©Mm
r 03 14*7>^e©MEt: Lrastoic** btl^>. cnti„ir©tai$ 

*-/>^*lc j; 0 t S-S-x-BIsiEaiSrfUeKLZc.
D ##£%5<U*©#± UV-B #

(1995 ip) +3 ¥ (4"f Ay^tt) l:tblt-5#a$T##± UV-B m&#at 
L/C. tztz L, EL/cE-f Ai8#ER©*©E©E&a L £. ISE-7 EfBllg-lfc L 
tC £/.ti:/i'b. %m©#± UV-B #Alt-&L/t©. 16± UV-B 8©Z»©fgg£ 
LTUZEdtt bttS.

1998 ips/ifiLt. *E±S UV-B. IXt/t^to/SS r 6 J;//EH EE A ZA 
«##EK|#eE©/C. r 43it/ ZA lt#K#gijl:$%/C.

EE±a uv-B it. Em@&© uv-b t&ftiz, ite$*-*i$raig»#E«E©^ffi¥ 
i9ES*LTSttiL/C. r It. EV>S:8IC =k 0 rSrE-x-SlelBailcSctSEiij/C.
za ©#@f#imit. *m±si:*5tt-5aas uv-b m&a#toi:%mL/cE?. 0
as6#Rfl <L IW LBSWT56© 0 aS UV-B 8 £#x-5-£©EiSEEA EsRA/C. BiSB#
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roii. 6 L/:.
ASvhS UV-B * I„, r tecty: ZA to?r®Apiijfi£ I = I„ • e I/c"sZ1 tC-RALT, 

ti! >J: 43 5 i# 8 M ¥ SS-WS UV-B m [W-nrz] (AWXlSjl:*Bft®CiitSili
5SS) $61: cosZA e* L/:. :tll:SS

ffi to B PW 0 6 * C Zc A to £ Km E IF il6 >. UV-B # [kJ-nR-SW] A Ltz.
A toiftA UV-B *

ODS fiitiifStoilBX UV-B fcfc'U r it ods #m
«® r tmHm xa±« uv-b *, a pa Be @ & a y;- ± w x m s i« * £ & -e>

e i6± UV-B =k-5#S U X XtoSlti
uv-b srcmt s A®<asro u xx a ur, sifaisAcseiAi®*® o±iffc. ®

®tlt> UV-B toSMiBZcSSZlUfgiEto-ll bnrVr5#ET8-5.
-t iiti.huv-b#®%mi:cU6&#%mm##to^Ri

i J 6 to i:. * if A ti & US X ® & 8 « 91 ¥ f* * HP A uv-b a * m v > t. ¥ E W t& ± uv-b

»£ if# S to M »i L T 4 A 5 a ■© X £ R fiS L fc.
XI:, m#to*mm#f-f to-X (Ferlay to, 1997) 1:$^'*, £&!!•*« 

C^tj-SgJfjffiOffiat^SrjfiSL. S-A'-XtoMKHieZob, ^totfi^lcfe/t-s 
6SSto#gi]li- fijffl AXX-X X-X©K»t: UZ;ZH>, ® 

Stt.efiBjicktX, ©XtotoSWSA LZc.
8 811 • i68tocS.L>#g$^ESt6± UV-B etojfi©5U:RAUT, f E# UV-B

mA&#%mm$to0'i#a$^toA. -eto^imse z.3.2-4 atcsttutress.

2.3.2-4 upESilSA UV-B CA^SSffiee^tolsIWit
66A# y = 0.5907x + 2.892

y = 0.7394X + 19.546
y = 0.0471x + 0.0355

y = 0.0026x + 0.6043 
%L

~To5WWMW 0€lA$ ~1U¥W~ y = 1.9759x + 21.795

ie?t y - 0.3772X - 2.2271 
y = 3. 4163x - 1.5338

mmt
y = 0.2592x - 1.1184

* y : ASK, 0 ME LfcSWS*®* (A/107JA • <F>
x : ¥F.1«**±UV-B (MJ-n^-ip1)

ODS 8M <0^81161 UV-B lS-;©0iSi:ftALT. ODS StBEtoSSSS
m#e#:+LA. ods #m#to&#Amm*a*#® (199s f

cto«a*®EW)ti. &6#to ods e 1 fRl:*mut%^to. r^Mtoi ffi.B
$to8*^& SAXttoA&a. SlIgH: liAEat:8itti$AiZc ODS 1^07^7^
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-TAi;<fcO»-*ftCi8S*ifiTT5fe«6. $>5 ODS 0#mi= 6%
*1:1*5^ 7 j"f A£#SLZt#E/M.g-ea6-5„ fflWroffi.t.*©*

ods rofflffleg6 i t l, guem^es c ^e-ki icao se

AiE/tL/i. k tt * a •£.$$. t HgeRfl[^]T$0*ttiB#cO

t £ o t%%.rz. c iooo i ?
*"( h.^-9 (WMO, 1994) ODS (0 k C S)A*f #*l=j3LT

mftLtz, Ames. 7<7^<

iioftj iLL A®IStt, $-5 i ods ffi7-f 7 7'f a£&
i;*5ij-^&«s«es;»totia^7F-r=6roT$5. 

d #_h uv-b e®$'toi; j;S6F«i|PS*e*©E'l))

artPSroa^x-^tt^ittcPMStiTfe 0, *iitffliT5Ci«§&T- 
713, 50 A Lit. 71'X7>5, ig$43=kUl''A>A*^-;HC*5t'f^a

(»ialr,l998) .
so i$y.± io sS»]*.w^»Pi»icL>LT. aiap##e$&^L^&«

TS5. WHO TfflLTLatt»g»¥#pH»SiJAn (Ferlay ffi, 1997)

LT, 10 7/A£>lt D ©BlAPilTffi^Ctt® Lit (SB 2. 3. 2-5 S) .

ArogisAo. amp###$ A# muv-b*jtit*t<nmz\tm.mif)ts.mmi&z>
Z. AOF! b 7)' A & -d it. L/i'L. W6#to*'L'l$Sfi8'&®$ll$:#l+TST. $ 
laSTl* ODS WffttiLft 5 BlAPf 0 7V-LM»£fmT'#&7i'ofc.

2. 3.2-5 a lA PH W sg * t c M-t -5 H # X'- 7 0 8 a $s *
Kttk’ 7 tcS YA’ tV -11

ami####
(%)

some 2.4 10. 1 15.4
6ome 10.5 32. 7 51.2
70® 35.8 50. 3 78. 2

8omem± 62.9 66.4 99. 1

am###%
(A/107] A)

50® 216 909 1386
60® 735 2289 3584
70® 1074 1509 2346

somem± 629 664 991
lO^A&^OapwfifT%T 2.65 5.37 8.31

65.0 37.0 1.0
#imuv-Bamt# (mj/#) 3. 2 8. 2 17. 1

*6FSFSWit1i|$WJfW?iS8M (1998) =kO

########%,j An 
(A/107]A)

some 9000
60® 7000
70® 3000

"80®®" 1000

(5) 9'9-9ffl& (ir'/ym) litsiss
2. 3. 2(4) t$Lfc*r£IC L/r7))'-5T. ODS ©#m C =fc 5&J*ESJ8#|Sc©tlilt]

j''/-S>'H»ef,Ffi£L^„ Bttaeei:oLT5R»/ty/->;M»$$ 2.3.2
-e *ic$r. LroEiitt. s- ods 0ssae©sptitii;d:o. f©?< 77< AA*?

tittf-6 6SE#SS» (A/10 77A)
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$ 2.3. 2-6 it 6SS (ittsfii) (1)
imw A#

W fk %
Lkt J 50-60N 40-5# 7 30-40N 20-30N io-zormHO]i 30^40Tr 40^50t

m % 
mam

~~S~ o. oo r 005 0.005""' 0"'0'04 - 1 - 0. 009 o.OOo
100 M - - 0.001 ' 0.000 0.000 ' 0.000 ;

m - 0.000 ' 0.000 TWO' ’ 0.000 - -

m it
mam

6 o': oo 7'.. 0. Oil OTT" 0.009"'" - i o': oi7” 0.019
CFC-11 200 m - - 0.001 O'. 001 " 0.000 0.000 i "" -

m - 0.000 ’ 0.000 0. 000 0.000 ' - - -

m it 6 "OTT“TU7T 0.032 0.022 - 0. 043 0.046"'
500 s - - 0.003 0.002 o. oot^d. ooo - -

mam m ~ 0.000 0. 000 " 0.000 0.000 • - -

M it
mam

6 “OUT" 0. 005 0.006'.. "CTU1 - - 0.008 0. 009
100 it - - 0. 000 ' 0.000 ' 0.000 0.000 - -

m - 0.000 0.000 0.000 0.000 - -
m it 
mam

“S'" 0. 0O7 0. 010 0TTTT2 0. 008 - - 0.016 0. Ol 7
CFC-12 200 g - - 0.001 0.001 0.000 0.000 - -

m - 0.000 0.000 0.000 O.OOIT^ - - -
m it ~s~ nnrrr* 0. 026 O': 029 0. 020 _ - 0. 040 0.042

500 n - - 0.002 ' 0. 002 0.D01 D. OOO ; -mam m - 0.000 0.000 ' 0.000 ' 0.000 - - -
m it 
mam

“0“ 0.003 0. 005 0. 006 TWi - 0. (J08 0.009
100 m - - 0.000 '* 0.000 ' 0:000" o. ooo - -

m — 0.000 0.000 ' 0.000 ' 0.000 - : - -
m it 
mam

0 0.007“ 0.010"" TUTT""O# - 0.016 0.017
CFC-113 200 n - - 0.001 o. oo r' 0.000 ' 0.000 - -

m - 0.000 0.000 0.000 0.000 - “ “
m it
mam

0 0. Ol7 0.026""' 0.020'" "on ~ - 0.041 " 0343"
500 n - - 0. 002 o.oor 0. 001 0. ooo - -

m - 0.000 0.000 0.000 ' 0.000 - -
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2.3.2-6^ ### (2)

SEttiit
Lktj Ail m if m

50-60N 40 5ON i 30 40N , 20 30N 1 10-20N 0 -1 ON 30-4OS 40-50S

Halon
-1211

100
S it 0

ft
m

0.018 1 0.028 0.032 ! 0.022 ! ~
• - 0. 003 0.002 0.00!

0.000 ' 0.000 ' 0.000 ' 0.000

! 0.043 ; 0.046
o.ooo' - p •

200 # * 
mam

h
~w
m

0.036 0.055 0.063 0.044 , -
- " ! 0. 005 0. 004 0. 002 j

- o. ooo r 0. 000 I 0. 000 ; 0. 000

' j 0.087 ' 0.093
o.ooo ; ; p

500 m it 
#6® m

0.090 ■ 0. 139 : 0. 159 1 0. Ill ~
- 1 - 0.013 0.009 r 0.005

" - 1 0.001 ' 0.001 0. 001 t 0.000

- I 0.219 | 0.234
o.ooi ; ;

Ha
-1301

100 m % 
m&® n

0.046 1 0.071 ! 0.081 i 0.056 :
* • ' 0.006 ' 0.004 0.003

- 0.000 0.000 0.000 0.000

1 0. Ill ' 0. 119
o.ooi ;__

200 # it
ss,®

£
n
IT

0. 091 , 0. 142 0. 162 ; 0. 113
- ! - " 0.013 j 6.009 0.005

" 0. 001 r 0.001 ' o.ooi ' o. ooo

: ! 0.223 i 0.238
"o.ooi 7 :

500 # it 
#6#

i'l
n

0.230 1 0.356 ! 0.406 : 0.283 i
i - 0.032 "0.023 ' 0.013

0. 002 " 0. 002 ' 0. 001 ' 0.001

- ! 0.559 1 0.597
0. 003 : - -

mmtmm

100 ^ it 
#6®

1!

m

0.004 i 0.006 1 0.007 1 0.005 :
-' -" ' o. ooi T o. ooo : o. ooo i o. ooo
- " ' 0. ooo j o. ooo t 0.000 ' 0. 000 P”

0. 009 0. 010

200 # it
m&®

B

m

0.008 | 0.012 i 0.013 I 0.009 - !
- ■■ ■ ~r - “ ' 0.001 • 0. 001 ' 0. 000 ' 0.000 ^
- 1 0.000 0.000 ' 0.000 0.000 f -

0.018 0. 020

500 m it 
#6®

§ 0.019 ! 0.029 : 0.033 1 0.023 i - i -
1 - ' 0.003 ' 0. 002" ; 0. 001 j o. 000

- ~ 0. 000 : 0. 000 t o. 000 i o. Ooo j

0.046 0.049

'

i, i, i-
H) Uvuxf l/>

100 m it 
#6®

n

s

0. ooo 0.001 : 0.001 1 0.001 - 1 - 1 0.001 ; 0.001
• * 0.000 ' 0. ooo 7 O.ooo r 0.000 i - r -

0. OOO " 0. OOO ' 0. OOO ' 0.000............. - 1 : "

200 m it 
m&®

a

m

0.001 0.001 0.002 0.001 - 1 - 1 0.002 i 0.002
---- -  "0.000 O.ooo 0. ooo " 0. ooo ' - j -

0. OOO 0.000 ! 07 000 1 0. OOO 7 - P - I

500 # it
m&®

j-i

%

0.002 1 0.003 i 0.004 ; 0.003 - i -
- ------- ' ^ "0 000^ 0. OOO ' 0. OOO ' 0. OOO"'
- i 0.000 0. 000 0.000 1 0. ooo j -

0.005 | 0.006

HCFC-22

100 m it 
#6®

&
n 

" m

0.000 i 0.000 i 0.000 0. ooo - 0. ooo 0. ooo
^ - no. ooo 

0.000 : 0.000
0.000 0.000 ! 0.000
0. OO0 : 0. OOO j - - - ——

200 # it 
#6®

it 0.000 0.001 ! 0.001 [ 0.000 i - i
- " 7 0.000 0.000 0.000 r 0. ooo

0.000 "o.ooo" 0.000 1 0. O00 ' -

0.001 ! 0.001

500 m it 
#6®

h
m 

~ sr

0.001 i 0.001 i 0.002 ! 0.001 '
- A - 1 o. OOO j 0. ooo + 0. ooo

- - ' 0. OOO' ' 0. 000 ' 0. ooo : 0. ooo

0.002 j 0.002
0. ooo

1 - _ - -

HCFC-123

100 m it 
#6®

|3 0.000 ! 0.000 1 0.000
—• ; 0.000 

- 0.000 0.000

0.000 ! - ' 0. ooo 0. ooo
0.000 0.000 1 0.000 
o.ooo' 0:000" -

---- - ---- p—

200 # it
#6®

| 0.000 ; 0.000 : 0.000 
- o.ooo

- I 0.000 ' 0.000

0.000 I
0. oool 0.000 
07000 t 0. ooo

0. ooo 0. ooo
0. ooo - -

-

500 m it
Sfe® m

0.000 : 0.001 ! 0.001 0.000 ; | 0. 001 0. 001
- ' ' - ' o.ooo ' o.ooo : o.ooo
- ho. OOO ' 0. OOO 0. Ooo i 0. ooo

0.000
- -

HCFC-124

100 m it
#6® it

0.000 ! 0.000 | 0.000 i 0.000 i - ! - i 0.000
- 1~ - 0. OOO t 0. Ooo : 0. O00 1 o. Ooo t

'- o.oool 0.ooo To.ooo o.ooo T - " T • ‘

6.000

200 m it 
#6®

~n~

r

0.000 i 0.000 1 0.000 ; 0.000 : - | - 0. OOO
_ -j 0.000 0.000 0.000 0. OOO !

0.000 " 0.000 ' 0:000 ' o.ooo - T - '

0. ooo

500 S it
#6®

~gT 0.000 0.001 , 0.001 : 0.000 - ! - j 0.001
- " - ' 0:000 j o. OOO j 0.000 0.000 1 -
- : o.ooo ro.ooo r oTooo T o.ooo T -

^ 0. 001

HCFC-141b

100 m it 
#6®

£

m

0.000 0.001 i 0.001 ' 0.000 ! - 0.001
- T' • j o. oool 0.000 ' 0. OOO j 0.000 ' - " ■
- 1 0. 000 ' 0.000 ' 0.000 " 0.000 -

0. 001
2__

200 # it
Sfe®

i s

s

0.001 ! 0.001 0.001 ! 0.001 . - 1 - ' 0.002 [ 0.002
- ^---- 0.000 j 0. 000 ' 0.000 ' 0.000 - - '
- " "0. OO0 0.000 ^ O.00O 0.000 - ' - 1 -

500 # it
,#6® s

0. 002 0.003 0.003 1 0.002 : - 1 - | 0.005 j 0.005
- ' - ' 0. Ooo 0. 000 j 0. OOO ' 0. ooo " - t " -
- 0.000 0.000 ' 0.000 o.ooo 1' ”T
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50 60N 40 SON 30 ION 20 30N ' 10 2ON 0-1 ON 30-40S 40-50S
0. 000 0. 001

0. 000 0. 001 0. 001 0. 001

0. 003 0. 003

0. 0030. 002 0. 005 0. 005

0. 000
0. 004 0. 009 0.010

0. 010 0. 024 0. 026

0. 000 0.000

(6)

# U982) 2sop.
Altmever,P., Hoffmann,K. and Stacker,M. (eds) (1997) Skin Cancer and UV Radiation. Springer,1331p. 
Aoki,K., Kurihara,M., Hayakawa,N. and Suzuki,S. (eds) (1992) Death Rates for Malignant Neoplasms for 

Selected Sites by Sex and Five-Year Age Group in 33 Countries 1953-57 to 1983-87. International 
Union Against Cancer, University of Nagoya Coop Press, 560p.

Daniel,J.S., Solomon,S. and AlbrittonD.L. (1995) On the Evaluation of Halocarbon Radiative Forcing and 
Global Warming Potentials. Journal of Geophysical Research, Vol.100, No.Dl, ppl271-1285.

Ferlay,J., Black,R.J., Whelan,S. L. and Parkin, D. M. (1997) CI5VII: Electronic Database of Cancer Incidence 
in Five Continents Vol. 7. I ARC CancerBase No. 2, I ARC (International Agency for Research on Cancer) 
/ WHO, CD-ROM with Booklet.

Houghton,J.T. (1986) The Physics of Atmospheres second edition. Cambridge University Press, 271p.
(1998) A-4(3)am*?)^mfe@#mc,8m*3g^6

(#fm#ei) p.127-130..

216p.
##fT (1998) 87p.
Kaye,J.A. Penkett,S.A. and Ormond,F.M. (eds) (1994) Report on Concentrations, Lifetimes, and Trends of 

CFCs, Halons, and Related Species. NASA Reference Publication 1339, NASA Office of Mission to Planet 
Earth, 247p.

(1998) CD-ROM m.
MacPeter,R. and Beach, E. (eds) (1996) TOMS Version 7 03 Gridded Data: 1978-1993. Goddard Space Flight 

Center/NASA.
NOAH (Nitrous Oxide and Halocompounds Group) / CMDL (Climate Monitoring and Diagnostic Laboratory) / NOAA

(in 1998) Halocompounds Dataset through its ftp site, “ftp://ftp. cmdl. noaa. gov/noah/“
Solomon,S. , Mills,M. , Heidt,L. E. , Pollock, W. H. and Tuck,A.F. (1992) On the Evaluation of Ozone Depletion 

Potentials. Journal of Geophysical Research, Vol.97, No. Dl, pp825-842.
Solomon,S. and Albritton,D. L. (1992) Time-Dependent Ozone Depletion Potentials for Short- and Long-Term 

Forecasts. Nature, Vol.357, pp33-37.
UNEP (1994) Environmental Effects of Ozone Depletion: 1994 Assessment.
WM0 (1994) Scientific Assessment of Ozone Depletion: 1994. World Meteorological Organization Global Ozone 

Research and Monitoring Project, Report No.37.
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2.3.3 AM#4. &##'#

(1) *#I:#6T y>\9 h

■4 >AA hffli¥ffiJ*g tLTl&H&CB. A#<
At)1—®toT$>Ci, 7)'OgW%T&-5.

AVTStfbnTU5,(0tt, HTC*ti5ft. ^S)Stt.
*:A*tt. jgnStt. ffiSStt, 4E»tt, m%HT&6. $/r,
SttAOUTkMT (&5E) izttt&ms (##) &P#®6T&**$<.

CCTI4. -f >T> h U»Hfe*!l'?>ibn5r-^i>b, C®b0*# (¥*-y) 
££<o =k5 icffffi-tmifiMx ^(0ff«^ri<hffeicSVT-£-S^Aj:-5yA-i>'llElc

• : #jt!®iE?i?,*IC|tfflLT.
• ^#g# : S§«^H£'3ltiST®#K

• @A1*#8# : »¥®ici-3TSaUTfiWrfli:t3fcOftrt(cA5ft#®iSl;J;5Stt
• : it«j. @;l47Kifc(JSrt^«iSffttx4tc=fcD. K«UTftmr=1lcSo

Tit lA C A-5 K 1C =t-5 «tt
• me## : #At)L< Hgai:#0SMMI:l*Al:A6lb##mi:A6#e
• mmm ■■ w®s.tx®tg%as

• £##'# : llltt(04«#|gl;tit"5)WSItfflroT^T\ AIC15S

• mu#'# : 6#M®ICtiT-5#tt

(2) ettCMTSA >AA hffttroSm
a A AAA hfflEroam

LCA KK >AA hlffBtbT, -f >A> h U A-frCDiS*!# bnASIltiee'&Za-iTSW 
tein USSC^oTliMAA lCT>HT£*lbT-5A», *0 # 3 &&#M®6
bot-fz (86 2. 3. 3-1 H#E)„

CCTiSLAWia50Tli«. A«<KT® 3 OtC»(4T#A5 C t^*T«-5. ¥ll®& 
yi'^JBDH. ffCizE^-SiAIC. SttHglcSCTyA-'/MItirAAT^ST-mXiig 
gt)l<U»I»t*ft5ts!)-!!fe5. Sblc, - Alt <E6R 5 ¥lll(3)Ttt,
mmm g #® y - vmr >xff« zmmt &.

®n® t >a> h ubEis-t’ (A«. *t$) sstiimetoS/e

¥ie® A>A>hum-iffcD*g*^btAM. (&L<a#mmom)
©*$

fim® #ma <*><l<h$j*?6S) a### (t<ross
=y/—vMsross
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(shots)

;B/t:mSHS<h
temtomm

LCAlZcfc&'O/'^hS

SJtOTS

KB

2. 3. 3-1 0 *tHz.ffl-tS'f >s<7 HfiffitoSii

*5 2.3.3-1 @ #HSat5 11 2. 3. 3-2 i©i 5 I:,
3 on^*7’i:»itT#x.5 c (i yy-

VSe-HT ')e

• teiRH-S : -f yyy h y t< tt±#«©«S
$£W#

• *ai?«feco^v-y!M»!: j: 5
SSz)^6SI5ffi

o *S#iH"I2J:dSttStt (f-Y:/n)
• ffigcf+S : *y-<y h y^tfr-x:'#ibh./t*tti*A^SS±#t) u< It±#8ro$$ 

&-#*
• -ysaisc; z6Am—

y«®

• #S!+S : »K<7)ff6-td®« (*a, fflik iWffi, *##)

(##) *ffFffii-5t»rojl^«fliov'r. g$#«@$5rS

@1-6
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kg (7)#m) %m:+#^#m#i-m--emv^6#mm^-^ (^kg/s^m) (-mmi-

bigg(CDl'T^##75^'#«k^5^M"C^)6o
(r###%(7)LCA^^/<^bTir^yybj ^^yyCML, RIVM_

($±) 1997)^ LciA^^LT?)#;?.;^

m#6fi5 <b#x.T^T(7)

(^ik) M

-v

1 9<:?n

2.3.3-2 g| g y - ^;m#m



(3)

< L/lZ 9 (z. 9 (C(±7 >-<> E D ^^6#kE|lA^

(#fc^/'Vi':%^@)o L^xLZ7"C(±C(7)^M^"DVxT(j:Atti,
f, -<>-<y h v^ ^ u, GEmmo# 

5 =

1995). 1997) #tc

(km2.3.3-l #^^6o
y U y^rx'/K -/x77-7yT'tiil 2.3.3-2 (zL7j^'77zx(S^S(^3^ $l.%l/''^ — yt)x

3; 0 Z A «k
%5,

^6, mfm. #
(warn (##8$)

2. 3. 3-1 #

1 am #m# (l[m/s]^l±) ~f ]J rL --A^f/l/

2 am #aR$&(7§#a# (l[m/s]J£AT) /<7:efvl/
3 #m #a# (1 [m/s]J7-b).

($^40° ^9^90° )

^ (JEA^T/W#)

4 ## WSB# (l[i/s]HJ;),
s»a$sm <t w (fio° s e <40° )

^ (JEA^7V>*#)

5 ##K #a# (l[m/s]^T) (jEA^ir/W#)
* r###^##a#$iJ-7-zL7/L/j (^#^#%4:y7—, 1995)
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# 2. 3. 3-2 & Pasquill

mm an - *IB>B8tl (7) [kW/m2] : ’ ■ &ra m*
[m/s] 7^0. 60 o. 60 > r

^ 0. 30
0 30>^ 
^0.15 j

E(gi5#m
,(8~10)

±J1S:
(5-10) (0x4)

ee.,e E *TJ*«
(5—7)

^/<2 A A-B B B D G G

2^7<3 A-B B C D D E F

3^E<4 B B-C c D D D E

4g6<6 C C-D D D D D D

6^E C D D D D D D

1995)

(4)

(Fate ^T/W (E^o

1 -)(D^ y f;% <E LT

^0#l\ #T^)6(EA^i'^A/i%^&A<E/c6o
E-tvI^ t LT(i Mackay E-x/I^ £r ^ if'6 Cl t <50 Mackay AfE A,
±#, ###, ##%A, 3# (^)
(7)3E/<- FE E Hc^ga^TVX d'&WJf 5^T/I/T&5 (#^2.3. 3-3 El#m)o 

—^iz Mackay ^x/^^E:"(7)ftfyEE^xEl/(l, —^F:if[3'%AE^;l%#^jo(f5"7

Eftic^LT,

E^(ce#]L, #EyE^m(7)#^#t#A6EEE^^x/^t)##^fLTV\6o $A, # 
9 mil, L@^ex/^ic$aAiAtf E 6 &5o

@^^-x/i/^mv^#m#mmimLT(i, %m;fmm^^/<7E-EmAoAT, 

#%(/)###: (Am, A, ±#, ^##) (7)B
(k^5c /-E ^.

6 ^ t)m##^ ^(7)z 5 cmfki-6^ f -e^6o
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2. 3. 3-3 E) Mackay h y >

(5)

a #"###

(1. -#2#^

60
(##) (yy-c;) 2.3.3-4 m

(DZ9(:S#:A-y(0##ck^6o

100%(cia^<^#^^4:^-3T<6« 3;^ ^#[^^^##(7)-#^#^#^^
<k^6o

LC50 (LD50)

2. 3. 3-4
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4-
#2.3.3-4|g-r^#eo

Z(D|K y h(7)#A#t)^AT#^^^(7)##%f T
(tolerance

distribution) ##^((7)^7 —y(7)7^yT4'>'^^fT^^E'7^/^"C^)6o

Zitil-xt ® (4)"^©(/)^-T/^(j:#ff % (mechanistic) ^y1 /B t ^ttl
L^#x.(:Z6^^T^6o

(t:p/h) "f6(hv^^^/uy^^XA(cm^^i:^6o
®70d tfy YBr'r/V (probit)

(logit)

(Weibull)
®V'y — t y h-^"T/h (one-hit)
(E)-y/B^By h-=6y2/h (multi-hit)
©■yy^r-i/Bry1 /B (multistage)

yy~ysBJf y (linearized multistage)

n coyy—

2 19 (7)#^(7)^^#m $ft6 2
—(hockey stick)

(2)yb /f Air 'i (kinetic)

60
(^ L^ LDL^

TE<7)#j#T^mi-6c j^T(7)#^T\

. A^(z#f6A-f A^(7)T-^$r#m
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T/ yf ^ fVL/&gKm L7^o —

* (ECO. EDO)
. (LC5o. LDso)

^m 2. 3. 3-3 #AAiA 

^A^A^LTEA T/Hi? EPA
ZCO^^#2.3. 3-4#(C^i".

^2. 3. 3-3# #%AZ6^E:# (risk)

#A*E lB«tt
flit M#
ppm risk/ppm mg/kg risk/ (mg/kg)

^<>if ^ 71-43-2 1. 262E+03 5. 013E-07 9. 849E+01 5.457E-05
^ij7pp%fpy 79-1-6 2.900E+03 3.140E-07 7. 000E+03 8. 479E-06

127-18-4 2.900E+05 5. 169E-07 2. 527E+02 6. 007E-05
E S 7440-38-2 1. 176E+00 8. 918E-04
WEA# 7647-01-0 1. 975E+03 3. 999E-06 8. 100E+01 1. 412E-05

7 A 137-26-8 2.980E+03 5. 362E-05
t y > 7782-49-2 9.519E+01 8. 207E-05

56-38-2 4. 256E+02 3. 166E-04 1. 064E+00 2. 583E-01
§B 7439-92-1 7.734E-03 2.355E-04
EPN 2104-64-5 2.063E+00 8.725E-04
%/ff o a y f y 75-9-2 8.394E+04 2. 622E-07 2.553E+00 3. 513E-06
mmtif<m 56-23-5 7. 071E+03 5. 049E-07 1. 968E+00 4. 632E-06
i; HA ^ A 7440-43-9 1. 479E+00 1. 925E-01 1.176E+00 1. 010E-03
1, 3-/' 7;;7' 2 542-75-6 4. 234E+03 7.239E-06 1. 922E+03 4. 062E-05
l, 2-7" 7;p%7> 107-06-2 2.590E+04 2. 653E-06 4. 519E+02 2.003E-05
1,1,2-H7;;%72 79-00-5 1.843E+03 2. 61 IE—05
l, l, i-H7;p%fv 71-55-6 2.088E+04 7. 615E-07 2.042E+06 3. 201E-09
>*< risk = ^ElE#
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2. 3. 3-4# (##[)

m^AM^i’K CAS#-#- KAicza##

b# 7440-38-2 5. 00E+00 risk/ (mg/m3) 5. 00E-05 risk/ (ug/L)

6 {I^dA 18540-29-9 1.25E-05 risk/(mg/m3) —

^7 K^ — 1. 67E+00 risk/(mg/m3) —

^yify 71-43-2 7. 69E-09 risk/(mg/m3) 1. 00E-06 risk/(ug/L)

nmttkm 56-23-5 1.43E-02 risk/(mg/m3) 3. 33E-06 risk/(ug/L)
1, 1-D n rc-f l%
y

75-35-4 5. 00E-02 risk/ (mg/m3) —

1, 1, 2- b D ^ n n zc

f y
79-005 1. 67E-02 risk/ (mg/m3) —

1, 2-i^^ o n ref y 107-06-2 2. 50E-02 risk/(mg/m3) 2. 50E-06 risk/ (ug/L)

1, 1, 2- b 0 ^ n n 3:

f y

79-00-5 1.67E-02 risk/(mg/m3) 1. 67E-06 risk/ (ug/L)

^ risk = %^^A/#

b

i

(#r#)
-^(D^TfHz.$oi~f&yy — i/fMWi&W-tti'i'■£>/>y $^(bj/£5^f#/bfn]

ii Cross-Section #-#
Cross-Section W.-^ t L #/

lT9#76(b, [RiC####(Z^#^^T93 —^1—Cross-Section#"
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e#(D#&ZZ D*^Zi%Ayy-Z^m^mv^2 2^m$LV\

D AxU%#E(/)//

z 2 rfi. ^6o^#%#%(2jo(t6 y^ -^5@m(7)mm$M(2ov\-cmg
##2LT(1, (SPM) ^&0±(fA. (SPM)

(sox) <D#^,

^^A/)yi"2V ^6zj^6"C^)6o
SPM (^#2\ #i&co#%ZZDA^-'2)##B#^#y6#^Z(l^#/cL2%Z62 

2^^^{ELT^6 (^*, 1997). %^Ty;<-y(%Z^V'Tt)l%#:/fL<7)b#&#
m-A5:

# 22.3-5 m: SPM 2^6(7)^/—

L^mm-2#6^(7)-C(j:^t/^2 m%-2(±2(7)Z 9^^(DL/)>yy-y^m2
LT#mr#5

m22.3-5 m AMfm#* (s?M) z^f^yy-y^m

y#
^E2#l#/li) (Mortality) 1.2% per ZlPM (10// g/m3) Schwartz and Dockery

(CB,
Chronic bronchitis in

adults)

6. 1 X 10" per ZlPM (// g/m3) Abbey et al.

(^%^(7)A[% (RHA,
Respiratory hospital

admissions)

3. 3 X 10~H per ZlPM (//g/m3) Pope

ftt»*it«ftf
(ERV, Emergency room visits)

6. 5 X 10"7 per ZPM (//g/m3) Samet et al.

e.e.eff
(AA. Asthma attacks)

1.6 X 10'4 per ZlPM (//g/m3) Whittemore and Korn
Ostro et al.

htiftrfrM 0
(RADn Restricted activity

days)

1. 6 X 10"4 per ZlPM (//g/m3) Ostro

Ostro and Rithschild

(ARS,

Acute respiratory symptoms)

4. 6 x 10"' per ZlPM (//g/m3) Krupnick et al.

m,coAtt;££
(Bronchitis in children)

1.60 X 10~3 per ZlPM (//g/m3) Dockery et al.
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WStlK0<feffi

(6)

ass, ~->*>3, ms (t^*). ssx'ssfflt-ifcStti^K

VXX, 77K tW7h.
• E8IH£ttj©A#)©Si@t

in vitro %#&[X in vivo SiCB

b afKttX'X-'X

— yl:bt>tfc. S*ttlcAI@l::*tt'-5#tiX'X —'XRtomSttiArii: 
lsJC^iieiSfflUTStti-r-5. bjt). MS©*®»A5#SLT, SWEtAI/£S£U

ctoEic. 6&##t:m#T6c6^%g-e&6. -«s«c

minima, A^ASfiT^-s. fcr, m#%
»©*£*«. (#1® 2/3 *>
»ttx-x (#ma@g LC5o#) -s.

e#£tt
1. r&#R±©&#6@m assj asijiA m###e

atss

nmmmE-t>x-, 1995.
3. #@irAm

«4^AaaaisEtt, 1997.
4. Mackay, D. el al., “Generic models for evaluating the regional fate of chemicals”, 

Chemosphere, Vo 1.24, No.6, 1992.
5. r@#AM $31$ E#-E#- a##©t&l=j. ±S@H6|S (SB), E¥#K, 

1997.
6. “The New York State environmental externalities cost study. VOLUME 

I (Introduction and methods ”, Rowe, R. D. et al., Oceana Publications Inc., 
1995.
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(1) h(Z H
(y'y-y=) j: 9(z&o&OCL 1950

1970 A

^fkzK#m&A#mfbwsBz»i%
zm%y5M%m:mk-f5##T&5o zmgfkA#. PAN
(Peroxy-acetyl-nitrateK 7/Pft K\ ##, i§#{kzK#^ ^

C^ 6 PAN (: j; 5%#^T50 

PAN (2j:6y/-^(kL-C(l,

(2)

#2.3.4-1 g|(7)Z9^4'>/<^hM#l#e#X.5o

(VOCs) (NMHC) ^
y y y y ^ ^'(7)##^^:^ LT. P (c%

6^E-y/^T&6o ^ h L) & t» <k (C

2.3.3

^7SS&6ZA ^ <>i-5o
16#^^/^ ^lx-^g Xd^LT^ #^(7)/<yy y'y {>> K

^c!: L-c. NOx voc

A%\ ^^6(7)T-f§r$#(:^#LTj3<^^$)6o C^L6(D^m^#2.3.4-l g|T

(i$###yyyy^LT^LT^5o z^jzytc^iyyyb^eTyHl,
r&67)\

^T bmt&fT'D A,
Z9L-C#^^LA. ^-y^x^PAN ^

y^#^gmc$#c:MLTjo< z^%5dk ^(7)yv-^§#mi±^-y'>#g6yy

6 ^(D-e^)6o

2. 3. 4 ^ f y h
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-f >-/<>- ^ LI T—f 
(VOCs, NOx)

h^TVU |^ %# •

/<y ^^7 K4%# NOxM

______ z_____
(±#) 

PAN^#^ (±#)

VOCsiWlT-f

##%#

^60### 
## ' 4E«)

LCA mMftox^rvy 

*BiJi¥«Xx y?

2.3. 4-1

(3)
a.

:% y-i>3 >^T=Vi/-e$)0, 3-0 y/<(7) 

EMEP MES-W D ^7 60 EKMA, UAM LT^O^^TV^o 2
?ocp

(Photochemical Ozone Creation Potentials) joSt^ jo

V'Tt), -iy^zzy—
tt-cjo^. wm, 1997). #2.3.4-!

Zji,6(Diy 5: ^ y—i/g
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# 2. 3. 4-1 #
EMEP MSC-W‘ (:#% 'iMpfiSiolhe'mctV't a; % 0

Jr—;b - - mmm#

-=Bir • 2D Lagrangian • Lagrangian • 2D Eulerian

iI#±M . 3 —n • 3 ■—■ CZ 'jy / \ -A##

- 6 -i#^m^

TKX-temx • 150 km • 10 km - 24X24 ^#1

- 66 ##

##5:1^ - 140 lxlC\ - 684 ' 125^

" Simpson (1992) • Derwent and Jenkin

(1991)

• Andersson-

Skold, et. al

(1992)
M #"WK #

jr—;i% * b hthh^c •

^7 'L • 3D • ID Lagrangian • 3D

• •

fmmm - 1 0^^6 1 • 1 0 • 1 0

*r*m® • 2-5 km • • zdx = 6. 79 km

zdy = 5. 55 km

' 33## (CBM-IV) - 33## (CBM-IV) - 33## (CBM-IV)

» 82 (CBM-IV) - 82^ (CBM-IV) - 82 W& (CBM-IV)

jc# • Stern and Scherer

(1984)

- EPA - (1997)

b. POCP (Photochemical Ozone Creation Potentials)

POCP Derwent and Jenkin (1991)^#AL7ht)(7)-C^0.

Drir,D _ 1 nn change in (mean or excess) ozone when species i reduced
i t/Li ( — 1 UU X

change in (mean or excess) ozone when ethylene reduced

7m#2h=Sr:/y>h(7W>/<f h:f#-Chk GWP (Global
Warming Potential) d: POCP 9 Cl t ft— fc0

POCP
^t\ m.L. POCP#(d:^(Dm^## m##fk4K (C

l y Mtifzib. fflWt L< li®47;D-:/feo POCP tfi£**Tis< £,Sticks, 
ZZTIt POCP ffltaawt, Trajectory f T/Mp 3D T ''itzlT'Z MZ

X 6 '> i ^ I'-iy a ym&miMr^i-o ¥Hi ITIil 2. 3. 4-2 Hroj; 5tc\ mw K-
xy-x) i7)g+SSr*jiSL7ta, (US'] VOCs ro#ttiero*£$m$ti:T81-S U ^roypy

6Tbtti-5 2 ttc j: 0 POCP Z 6 j:8c6.
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pocpm^of^.

^#3, (NOx#m #m%5#AkL c(D^#^±eGi#omTca^^T&'5.

tt'^^frx — X 4

Zfl/>0*e#POCP 4

NOx^cDi&J^x-X

,— ^-X^r-X m

x^l/>S$MrH1

evocgm^m &VOC(^)%^P OC P

r1

&VOCO POC P

1 r

PLC I AO&@@T-?

2. 3. 4-2 HI POCP Wffi<Dfc&<D^JO

c. fflMI+P^ii
5lclC^Lfc*+v#''> h;E72;V$rfflt^C'r >/-57 CCTIS POCP

hBSECt&*i65fc«d©ffiiSI+@S?SSiS1" (SB 2. 3.4-3 mem).
cd^fficotestis, pocp Mffluts voc eoifi/>©

#K#&, h^T;VS(e-5T*ttlLT43d/:*V>'feB£effl5: (&6dlS%#
pocp e) i:##-factT&a. c:cT*V><fe68a®$cts, t+y^htfMi®
»t/r«i:fflC'TatILfc, c
d%* POCP filCOOTt) POCP £|Wlt*t;, SB 2. 3. 4-2 h

tW«deeVEICfffflUT43<£>S7)48^, (SI 2. 3. 4-3 HdVMffffi 
XTvy). CiCTSfttcSey^yP (*>/>) 7)$8£8iL, Blt±#y@ £-5 £#x
6. cai:j=D. -> y > h dfcPIflto -> 5 a. I/- -> 3 >Ttt7S < , ttgW
/=ci£#tl+s (7° U a-Atf2l/^/47tx2l/) ©*.T. -f>/17 HM^tij*-5 6>*feS 

*f£©7 U 7 h<fc*5.
tzfzL, ^©*ffi-my*->y>H:ET'>TE*asnTv^ft»sj6^#asnT*5 

5f. VOCs d#atayy>#dtB&&A*'A,6##L^f&T^dAA4Cd*&©Pg#6 

&•& =
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2.3.4-2 8 (*g*fPOCPffl)
ff«¥r£ POCP # (kg ozone / kg ethylene)

“Peak Ozone” 0.90
Maximum Difference l.72
48 hour average 2.05
96 hour average 2.18
96 hour average high NOx 3.08

S3 ttift : Andersson-Skold el. al, 1992

h^r’JV

'i >/<> h U t — ^
(VOCs)

v

2.3.4-3 0 h'f >/if

(5) Aii=’H©yA-yM18: 
a. yy-vJis

Hi, PAN UroWStitto^SBicSfl-Si ^ ±:lc =k 0,
APflicy l r sa® y a - -y s -a. cnb^ft^^+yyyhwyA-vicuflLTtt.
ait# < row5s#& dtiTtio. y a - ->• w» t> l <
©-5. *IMSTH, 3SS<»y/-i>T4ft*#5£-rs®T«^<. i©i;©W?EE£*£il;H & 
L<liy/-yMS{bLTl'y/^ 

tltiW, 2.3.4-3 8C. > Kl:± 0 3
s-r. cnBcos3WJ*g(»4=i:tt, 7t<t:^^*yy> htoss<yw.«(D» (Etraws)

$S^'|$fcAlTU57)$E%l;j:0IS$©S»-5]SBfe-§-$
ntty-s.

-334-



# 2.3.4-3 8 :j=6Ata©@#B#4#

##E# SE^ mmmn BW&tt mmmm
#%## ?EC mmm M&mm

mm Mfo

ES^xcD^iJS^BgO^-r^. PAN

«#%## 3-=Fi>y>h mmmm PAN

mmm ?E £

mmm ms

mmmtj mmm

b. ^-/iS

(iSPMt*) r&
-5. W'U ffi#©jffi^WfET'tt7£fc^*^y> b©i5g*sSg® 6nT©*©#8Sfc*> 
o, &■?vt>t’mm6* *->y>b^5Et*©iisas-fc/;6-r^£'f)^tt«$w-ctt*^. 
*«s$-m, r^/A/z Mmisero*

ES7)$i§.se)6,nfcF%tot*6iiyotet)to6SKu.

*'/>, PAN l:3©l:H^*#M#%^6^3^©e*©%tl:3©T©@f9EA% 
StlTl'5. itfc'U ^+^5’'>h^s!c;&xilz^Hl^roai|5gtt^'/> (**.>5-'>h) jg 
8©*£*fS;i:LT©-5/t«i>, h)@#i±g&St»:©3e£CO©T©
y/-ySB$c®ff«SlliSt"5. m 2.3.4-4 *l:^-'/>©AMA©##^#t:MT6y^
-$;N&a LTR#%7k#M&$f. c*i e, ©y a - vMsicHr=ae»'*a »
&0A6B&) tLt^ii}m>5!)!, :t'/>©*£l;ttP»MftbiLT 365 Btf~¥A 
6tlTb5. $©y/-->*M»HUX^TSUT©-5^- cnicMSAdSSBt-SAjW* 
ro&yx-v^stj--5 Agates,

2.3.4-4# *v>©AP=iA©ess#^A-yM» (^rax'A-v)
Endpoint 3c M

(#JDW?Et$)

/^Mortality CJX^) —365 (El)

X3.3E-6 (UXX/ppmB) X XI03 (ppm)

Kinney and Ozkaynak (1991)

Kinney and Ozkaynak (1992)

(RHA)

xlRHA (UXX) =365 (B)

X13.7E-6 (UXX/ppmB) Xxl03 (ppm)

Thurston et al. (1992)

(AA)

xlAA (UXX) =365 (B)

x0.188 (UXX/ppmB) xxl03 (ppm)

Whittmore and Korn (1980)

Holguin et al. (1985)

Stock et al. (1988)

frSfrWB

(MRAD)

XIMRAD (U XX) =365 (B)

X4.67E-2 (UXX/ppm B) X/303 (ppm)

Ostro and Rothschild (1989)

mi&nmggam

(ARS)

XIARS (UXX) =365 (B)

x0.137 (UXX/ppm B) xx!03 (ppm)

Krupnick et al. (1990)
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(6) 4=8^0 44-4M$5c 
a. y^-yms
7£<t444444 Hc*54$8a044-4H, A# <#%icy4560 4m#lcy4 

5feim:»STi5. «£HcyUTH, nJK»S (Ifflffe, ###) 444bT<14!50 
%#M4A*A#*44-4*B4&5. Ijtllcy4544-A*H, #*»lcAffllcy45 
4a-44[bh;t\ jEt G§#j5Et*) jpv¥t&m%~-cDmm-c$>z> (* 2.3.4-5*).

4ffi^©y^-'>'ICML.Tfc. iaSIC^<0E%^Aj;SilTj3O, 44-4W&6 L < 
H*##&#0*#fk4lT4flT $30, *|fl$-eHffi604A-4M&6S$450"m 

*< , ®S0W%fi8$SSfflfe t- < H4A-vMftft LT4 4 A 5- hfflCHU?,; 4 4
4-5.

* 2. 3. 4-5 $ 7tft444444 h lCA54jiS*5ACWlmmmms
#*#%

## iiJSFSS (SttSS)
fitoBS.

## 5Et
m#p$#

b. y*-ymk

4#A04/-40##ic0 0THiA**4$M (#icOT) icy LTff«;4*fT6>ttT
05. L4U 5''4--A'H»ctbT0^aftS'rffA>nfeijffW5?ii#<7i0/c®, cn 
b0w?E44-L>ic. ftmttz&wmBRzsMMSitmzstKL. y*--jmw.omm* 
*$645.

4. fm0i|MS,>
44444 b IC45#A0B#IMB 6ti5m#04%micy45^@4 LTH, * 

2.3.4-4 @04 5»F»E4'S6nT43D, CttblcS4'0T44-4:M84Sm45. $ 
2. 3.4-4 00MW4. 47'A0M*'>0HSc4LTH$MIC@4>hT05 2*M$lT 
44 7T4 4445 4* 2. 3. 4-6 E0 4 A - 4*M$m# b 615. 50«£ICH 25ppb 04 
'/4*Ii<Hii*pTliD, cn«T04A4)ftS4H*SAi'JS4L*0. 4*. 4A 
-4HE7)i'S»Ttt/j:0/Ci6. 4 A - 4* 4ff ffi4 5 $ 1C H A* 7 4 4 7 4 KBS *#»4 5 
-^$4**5. |s]D4'-4^b. A*7747*4 H£#JtL*0>®®04A-4MSc («*) 
4**5 4, *2. 3. 4-6 E02I (#%$/ppb) 4*5.
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0 20 40 60 80 100

♦ K7^ED=l'>

ohb(y;u37T;u7y)

^V>;1^(ppb)

• Heagle et al. (1988), Lesser et al. (1990) 6 H ~9 ft (D 9am-9pm

(25ppb(7)MiR#=0)
#5 2. 3. 4-4 El (%)

2.3.4-6#
ff # @ ¥*-vmk

(Y : #iRf, X : *'/>6l$ ppb)

m%A
(««Wppb)

Y = 5.216E-03 • ( X - 25 )‘2 0.285

±a Y = 1.025E-02 • ( X - 25 )"2 0.518
Y = 1.261E-02 • ( X - 25 )‘2 0.604

(77I/7T7I/77) Y = 7.179E-03 • ( X - 25 )‘2 0.345

*3b (-e©ffi) Y = 1.351E-02 • ( X - 25 )"2 0. 685

^ Y = 0 for X<25ppb

(ppm), /!!##$, Na##mfW (hr) T
$)Z)o

c = A + A •1 + ~y

m 2.3.4-7
#6. m2.3.4-6#(Dy/-^^

-337-



t«sisj. Mxti-mc*v>s®7)s's< Zj:^ a ^ 3 fera^esuera^UTiss

/ =-^_A _
A, yl, v4,r

/X.

h©»ife^©y^-v’tt. s*toicArai:yr-5ttssssw«-r-s.
Zc®0ij%Sl^tUTfft3nTU^„ SZc,

-5. SH©»SiUTfe3tft^ + ^y>N©^*tt®TtgS©*^*«Vxfc», If)#/ 
^©yz.-xicouxtt. a AA& c a a u, #*%%
5'^—>'MSc©ffffilil61SLZcu„

2.3. 4-7 g :t'/>©S5tt
AO A1 A2 H9ESS (ppm)

SSttS ±## -1.52 0.40 21.3 0.03
%# -5. 65 0.48 29.1 0.01

4.52 0.36 17.2 0.09
h*7 h -8.23 0.43 24.3 #1/

-4.27 0.51 27.3 0.02
-0.98 0.38 16.4 0.03

2.45 0.34 13.7 0.06

±Wfa 2.44 0. 65 29.0 0.09
»sg -0.79 0.64 26.3 0.06
%$ 1.87 0.59 26.2 0.09

1.16 0.74 32.9 0.09
7.48 0.70 23.7 0.14

^7 □—a' -0.99 0.71 29.8 0.06
3A4r -0.36 0.81 30.2 0.08

6.31 0.87 15.2 0.13
### A## 16.89 0.95 27.8 0.25

"7^### 8.98 1.08 30.4 0.18
%# 19.06 1.17 26.3 0.28

»* 19.79 1.26 18.7 0.28
s* 23.12 0.61 28.8 0.30

^3.0 U 15. 05 1.41 10.6 0.23
^^7 20.68 0.52 25.6 0.27
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^.-J #m#A %%57^
2. US EPA, “Air quality criteria for ozone and related photochemical oxidants”
3. Andersson-Skold, Y. et al., “Photochemical ozone creation potentials : a study 

of different concepts”, J. Air Waste Manage. Assoc., Vol.42, No. 9, 1992.

m32#, 1997
5. 13 (±) (T)J Committee on

Medical and Biologic Effects of Environmental Pollutants, NATIONAL RESEARCH 
COUNCIL (m) , [###%] '

6. “The New York State environmental externalities cost study. VOLUME 
I :Introduction and methods ”, Rowe, R. D. et al., Oceana Publications Inc., 
1995.
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2.4 ¥smsits>iNe (»»«) rogge

(i) SttrtS

12*(;ov'r. (=*##) lc#i-6##i%^^#&&*

EtMli. ##%*!:j6it

*a*tli, 5E*#&a'Kg#mmoKAI:M-f6E
ftIw«Il:J;oTgS»xt-^4r%il,

A*. 0*A»S.LFJ; 9/|'6<etthiglc5tltT. iiX^'ilO:

iMextsit, e 2.4-1 mmnffirnKt ltsuswr;#*. t-yy

#t4#iw, *{b#A4-yyy 

##, ttSttKEi: LT^A/i^-KE&mKWEi: t/i„

2.4-1# sSSEJt^1! Si
US

«%##
mnmta

SSSiStfX C02, CH4, N20, NOx, CO, NMVOC, S02, 
MFC, RFC. SF6

^-Vy@l8#8D* CFG, HCFC

NOx, SOx, NH3to##
*K=^A, A#<7DA, 7k##),

*<fc^Av5">h®

/$$*
NOx, NMVOC

**>SiStoH COD, T-N, T-P

ttiStt*
S«A«

SE«1*E A, #, m. SG, Mp\ m, y;u=-OA, -y 
<r;u, C7o-A, =i/\;uh, "EU^
f>, ff, «KS

(2) **e#

a<s^»i-Bi-t5iiisiiA#a#:tt<y*ftiaAov'-cii, iaswRtfxrosajroos

sc ■eaiMS'^'Tsa-g-Siifc

B*St>*t6SI4jyit6#ttl*ltE 2. 4-2 #&t>*S! 2. 4-3 #14^1“ <t 43 V Vh5„ *43, 
#8*\)lllttt!:Sl4'i7)-f-^T(7)H5r'a AT-V'tei'(7)T\ ?S:S1-t4i3l't5#tiiikt4ol,'Tfi,

-e<oe£ESLit0
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2. 4-2 # H 6
C02 CH4 N20 NOx CO NMVOq S02 MFC PFC SF6

Gg Gg Gg
N02
#*
Gg

Gg Gg Gg Gg Gg Gg

#ai(De:t 1,211,740 1,548 110.0 2,237 3,862 1,873 847 9.7 1.6 1.9
wix^nr 90,834
1 x^ju^p — 1,133,291 274 69.0 2,153 3,336 460 769

TaMWoMIP 1,133,291 105 69.0 2,153 3,336 242 769
iAix^;i/^— 369,363 4 26.2 285 69 7 258
iA2MitH-5lIS»H 340,796 21 27.9 490 823 9 351
1 A3illlip(5P1 234,676 79 13.8 1,049 2.358 202 91
TA4E±^##7KW#WM 166,961 1 1.2 329 86 23 69
1A5 ^(Di& 21,495
IB'EMlItti 169 218

94
TbIW&MJWMJTx 75 218
2II^P4zX 61,303 47 23.9 22 79 37 9.7 1.6 1.9

1.4 1,333
4SS 849 9.1 172

4Amm(Dmfo%M 345
4Bm#(Dmm## 110 4.7
4C#1$ 389
4DES±S 3.6

4F#mmm#com^ 5 0.8 172
4Gf (7)16

-90,834 4 0.0 1 35
5Am##/U*^X(D&it -94,362

929 4 0.0 1 35
5C±mm1(7) SfcH
5D±S^b(DC02l#titiM 2,599
SE^CDiti

17,146 373 6.6 61 300 0 41
6A@i#mm%(7)@]i 364
6BT7k^S 6

17,146 3 6.6 61 300 0 41
6Df-COte
7f (D# 18

37,494 2 0.4 440 63 15L2±j VJ /DO

HmWEmW
titiS: B^SM
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2.4-3* Mirjtitf
"ns i nntr» raiFTiirnnSB #m# titi& TmW

C02 Gg 22,398,800 1995# OECD An
CH4 Gg 286,100 midi 990s OECD
N20 Gg ^ 2,594.3 1995# FCCC ;±2)
NOx N02mmcg 39,629 1995# FCCC A3)

CO Gg 156,396 1995# FCCC ;i3)
NMVOC Gg 43,013 1995# FCCC A3)
S02 Gg 32,690 1995# FCCC A4)
MFC Gg 149,241.0 1995# FCCC HsT

RFC Gg 89,204.7 1995# FCCC A6)
SF6 Gg 101,138.0 1995# FCCC A?)

E2)21 >ril(t-Xh7‘J7. 3-XFJ7. M14-. tn\ fm. 7*77-7. 777%. K3'7. AU7-V. 7^77^ 0*.
7M:*7. fto. 377$% Za-y ~77h% 7)W%-. X0/\>7. X7i~t 7. %<%, 3AV%. 7>U*)^It 

;±3)287-U(t-Xh7lJ7.3-XFJ7. 7*M"V7.f iO. f*77-$. 7>f777K.777%. F3’7. f'V7f.
/0*rU- 7<%77F. 701/771'% 3$V7. B 3k 7bt*7. 1l/$t77%l/$". 377$% Za-y-77h% 7)1/7%-. 
/t^l/h^'Jk 077. %0a>7. XV/fx %7i-t7. %f%. 3t'V%. 7$'J*) £tt 

;±4) 16^U(f'77-$. !Oi'A\ 7777. F<7. 7<%77F. 3$'J7. B 3k 7ht*7.3775% Za-y ~77h% 
Mi- 077. X0/\>7. %<%. <AU%. 7>U*)^It

A5) 19>T-iI(t-7hlJ7. Ml4*-. ftt$% fiX t 77-$. 7^777h\ 777%. R‘7.7f%77h\ 3$'J7* B3k 
3777% za-y-77h% 01/7%- 077. %$%-f*7. %<%. YA'JX. lt')h)Mi 

;i6)20>ril(3-%h7,J7.3-%HJ7. Ml4*~. fit$'. t 77-$.7^777h% 777%. R‘7.7<%77H\ mi.
B*.3777% Za-y-77h% J)l/$i- 077. XD/\>7. %7%-T*7. %<%. f **')%. 7/Vt) £tt 

;i7) 18X@(3-%h'J7. Ml/f-. tn\ fiO. T 77-7.74777h% 777%. hV'7.7f %77h\ <$V7. B3k 
3777%za-7*-77h%/Jl/7i-.%7i-t7.%<%.-tnUX.7>U*) n"I+

FCCC:Framework Covention on Climate Change (United Nations)

b #/>#####

#$J^3bT^6o CFC ^ 1995 #7K^^o"CgE(Z

. HCFC ^ «b (E

CFC ###% LTV\6c

CFC ^[7 HCFC (%##### 2. 4-4 <E # % Tba,

2. 4-4 # 3- y
B* ffi#

#titi# #it titia tiFttiS #ft ttia TPT
CFC CFCs 1000t 23.0 mid 1990s OECD 280.0 mid 1990s OECD

CFC-11 1000t 118.2 1996# AFEAS An
CFC-12 1000t 166.1 1996# AFEAS An
CFC-113 1000t 15.7 1996# AFEAS An
CFC-114 1000t 2.4 1996# AFEAS An
CFC-115 1000t 9.5 1996# AFEAS A1)

HCFC HCFC-22 1000t 242.0 1996# AFEAS A1)
HCFC-141 b 1000t 5.56 1996# 39.5 1996# AFEAS E1)

HCFC-142b lOOOt 2.45 1996$ lEfUlS" 11.7 1996$ AFEAS An
HCFC-124 lOOOt 3.5 1996# AFEAS An

ei m^nn. m\t. dw'jTj. t-imi. 7*77 ;k tn\ eu. b 3k wA. m77U# iwk <ixFj
AFEASAItemative Fluorocarbons Environmental Acceptability Study
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#^#^&(3'L"CV\6o m0##-e^6SO2. NOx&r;

B#e^WCT^TW(D#m#&#@L/:o

2. 4-5

^ 2. 4-E # #m#

NOx S02 NH3
Gg Gg Gg

WM 6,722 20,951 13,578
W% 1,576 990 700

B^OlklU - 1,444
Wl 926 1,611 200
jtISM 297 676 175

nw 599 583
5±i@e:t 10,120 26,255

;i 1) Nox&U'Sox0ffft^l*1989

;±2)NH30#:t#iai989~1991^-f AfWUa%IZ&gg)f&t(Dc 
i$:M(D T-'-^li^U

HjS:Sl7BSn(1997X ZHAO and WANG(1994)

d #%##

u-cpRTR (mmm

%###^ - #m^#) ##^#mLTV^6o PRTR $#Nx a y

PRTR#

LTv^6%±mBim^#^# 2.4-7 .
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— —

893 893
'UZx'4—

-s-s-ir^i'j-o'o

^-t'0-863 017

962 962 <
6^>^H-xWQ 
$Y:^(^33 = n^-9- 

irz<-t--irpa^A> 
— 2) —0 — y1(-£x^ —0 0

9-117-888 68

ZOP ZOP H-*
□ 2L<^f,>-3-<^4r 
Z6-e‘n^nrA>/:.

1-S8-3ISOS 88
s 83 t7 91 3NON 68

6-66-101 98

SI SI 9-80-9S881 S8
l 0 l 0 3NON 178

1 if
Z—xifZZUWcm^ 3-08-601 88

l PZZ 0 oso'z 61
<aa^fi4: Yi^nn^ 8-99-69 38

163 ILZ
w'tfc^Z'irzx^-N'N 
= /\(^<.'yuaO-P-s

9-66-617383 18

81 31t 6S 396 8-66-931 08
8S 8S

^ZfH-S-C/SZlfZ
x)Y.q-9>-aa^-3

6-178-331 63

836‘8 8368 3-90-96 83
6 6 ®KS-<vaH xaD4- 3NON 63

38 38 0-81-86SS 93
0 H t-l 9 13 (4mmv)%sqiYa6 3NON S3

z l l 3 91 (WV)%eq^Yo<; 3NON 173

8-16-031 83

3NON 33
ozz 3 93 813 009'18 980'8S W.S>9

SIK'K**

—3t7—90 l(-d)
8-88-801( 
-uj) g-^t- 
-S6(-°) 6 

-03-08816 
-03-0881

13

S68 S 88 0
CSt-3 3-09-S01 03

0 3 % 3NON 61

t-L 31 IS 13 ww S-OS-3866 81
013 0 OW'l ZM <n^i:aaCJ^-pqi-

17-10-96 61

938 l 938 NdlMfxa&oo^ 9-517-6681 91
p OSS> es 068'1 8S6‘9 0-10-61796 SI

8 0 t-03 986 <n„qa/:q^
:<>/az^**x-3'l 6-99-S6 M

6 38 P2 ^9 <ruHqan4Plx 8-68-901 81
8 0 013 sari 8-13-96 31

1 % 3NON 11

993 993 X4^<ynZ> 8-617-68093 01
101 101 TiTTT-frWZx>-6-irxT^-g)-

o='irzxA-o o=# 8-10-^9881 6

P s 1 i % 3NON 8

<r,xz/<
■^HZ —3 /zzr^-o 0-170-06 6

08 61 161 066 8 3t7 43ZlfZ4q-Z 0-60-S6 9
691 38 069'1 P 638'l l/'fi4xnfi4’Z 1-81-601 9

0 61 601 S-88-0W P
0 SW 61 ^irr,^z 6-01-66 8

PZ 91 1 61 .nszirfi^-z 1-90-66 3
oz l 8 LZ 9W. 176 PZ 3NON 1

4-SWEB$* SES? +8WEB1* mI'Sftt «!? +IWEBB
svo msmr

__________________________ %W__________________________
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mm CAS

Ptti&

±m
A# IE A 35 #$0]3Stot IE A# A 35 IE A 35

41 56-23-5 5 67 1
42 123-91-1

1,4-v^-^r
■y-> 802 57 5

43 107-06-2
1,2-V^aDI^;I^
ibx7l/> 3,208 2,070 32 16

44 75-35-4 1,1 - v^ppx7b> 429 1

45 101-14-4

3,3’ —v-J’DP — 4,4’ —v

4.4’-v7EV-3.3’-v7
nPv7i-Jt>5>;
MOCA

46 78-87-5 1,2-v^PPT’P'O 144 20 64 4
47 542-75-6 i,3-v7pp^d/<> 1 5,026 5,026

48 75-27-4 v7PP^Pt^>

49 106-46-7
p —v7Pn^>"tf>; p — 
DCB 26,000 182 10 10

50 75-09-2
y7PP^>:E^fc>
fL/> 23,438 90 23,500 6 22 0 10

51 85-00-7 254 254

52 156-59-2
yX-1,2-v7PPif
b>

53 121-14-2- v-hPE;ux>^
54 NONE v- EP^b-tfbfS

55 101-68-8
4,4’-v7i-1^7>y 
-fy->7*—h: v7i-

106 122
56 106-93-4 1,2 —vT^P^EX^b 103
57 57-14-7 1,1-v^;utK^v>

58 68-12-2
N,N-v>77L-^7l/A7E 
K ; v>77UTh;UA7Eh' 505 2,390 32 681

59 122-14-5

0,0-v>7;U-0-(3- 
y77U-4-xhP7xX 
JU)7hX7hP7^"X-h; 
7i~ hP7:+>:MEP 755 755

60 74-83-9 779 98 3,059 3,059
61 144-62-7 1 1,040 25 35 120
62 NONE 1
63 100-42-5 2,309 374 3,450 32 9
64 NONE 27

65 2921-88-2

7P7UtblJ^X;7^-|J>

^0,0-vX77U-0-
3,5,6-h'J7PP-2-tf

73 73

66 127-18-4
fh77PPXfL/>;
/<—XPPX7b> 890 1,970 0

67 NONE
68 NONE BHbe% 2 81 322 1,757 23 0 1,757 55

69 156-60-5
h7>X-1,2-y7PQ
ifUy

70 71-55-6 1,1,1 -h'J7PPx^> 444 772 118 0
71 79-00-5 i,i,2-hU^pnx>$i> 8 359 0
72 79-01-6 HJ7PPxfby 3,415 3,690 1 4

73 1836-77-7

7pyixXbP7x>;CNP,
2,4,6-h'J^PP7xx;u
-4-xhP7xxjH-

74 NONE EU7PP7xy—;i/E
75 NONE EV7xx;uxXib^-#!l

76 NONE huWTUx^fbW^

77 1582-09-8 EU77U5U7 100 100

78 95-53-4 o— h JU^fvb 2
79 108-88-3 h;ux> 66,845 61,451 41,600 333 203 4 63
80 NONE WiEWW 62 21 2 2 0 4
81 NONE 7 7 74 116 0

82 91-23-6
o-XhP7X7-7U; xh
□ 7X7-11/

83 137-26-8
707A:X%ibQy7
1U7r!7:7A;7h^y7ll/

1 193 193

84 NONE
M*7v^A&LR(7Mb£

1 2
85 1910-42-5 /\7P—h 152 152

86 NONE /\VC7A&Ui-(Dib^#l 0 7 316 21 197
37 NONE
88 302-01-2 tKxv> 7 3 54 14 0
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1 ZG ZE OZ.K‘2 Z88E £-A8-t-A EE l
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4. 2-7 # B 6 y^

#6£;J5 Fffil
<##%#§> (hi)

-mmmmm 4300
547 — 707

mmm 250
5;6;^Aa^(;TI;#;6) 20

tz&ZOM 16
3

0.2

mmmmisx 0.07
'hit 5,140-5,300
<;";SIfIX;i2)
BB^?h/\;u?u 0.7

<!MSS>T1f2)

PCNB 0.06
"nit 5,140-5,300

tti*: mmirim&m®mm%±m

N0x6NMV0C(7)^{k#^CZ^l:^^fL6^^, #^c 

##«kLT, NOx&LNNMVOC$r##(kL^o ZlfL^BmmC^V'-CtL

f

#^xt#«kLT, #"^#{k(7)miS#ET$)5C0D, T-N&0?T-P(D#m#&#mL

tz.o lo^r^S 4. 2-8 Sl^7^"f"o

4.2-8 ^
________________________ ($#:t/%)

COD T-N T-P
nm;i§ nit 104,390 102,565 8,395

21,535 18,250 1,533
"BUT 71,905 63,875 5,183

10,950 20,440 1,679
n"lt 89,790 63,510 6,899

30,295 17,155 2,008

BEE- 48,910 23,725 2,336
10,585 22,630 2,555

;Hp|^;S •nit 272,290 268,640 15,549
112,785 94,170 5,074
133,225 75,555 6,059

-J-fflffi 26,280 98,915 4.417
E)WE#Zti7¥Z6WZ
ttiS:$i^Jf7kl^^
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1990 1993 1994 1995 1996
•£it 7,781 7,979 8,017 8,212 8,478
iffsir 2,154 2,127 2,150 2,201 2,249
eli 3,079 3,148 3,153 3,207 3,305

1,671 1,751 1,743 1,794 1,887
522 569 581 605 627

;K±i 185 202 203 214 216
WTWAm^MMLxi^mimw

titi*:IEAx

4.2-13# ##(Cto(f6:

1990 1993 1994 1995 1996
ait 5,449 5,585 5,571 5,720 5,911
El 2,112 2,055 2,040 2,107 2,157
3cE 1,414 1,464 1,482 1,535 1,582
S4-»* 1,731 1,901 1,875 1,905 1,990
fit'll/?- 191 164 173 171 180

829 880 903 932 964
IFoIeaEUAw

;13) #OECD:#gf
;±4)^x*;u4e— lix ,TI;#;6t yx^y;UK ^’U—Xx 
ttiS:lEAs itS^ttfrtz^—

####&A#^LTX $o^^#4.2-14
m&t;# 4. 2-15#(:^i-.
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#4.2-14^
Sti ttiA

AS *UtiJ AS AS Htti
HA 333.7 44.5 383.8 80.0 3053 48.0

# HA 3,466 56.0 3,423 59.0 3,429 65.0
#(%^) fHA 1,534.6 99.3 1,503.4 179.9 1,5182 154.5 *3SEtt*MS
»(»!*) f HA 280.1 0.0 268.9 1.8 273.5 0.5

EHA 627.8 38.7 627.1 26.6 625.7 27.0
«tt5S f HA 123,191 0 122,906.0 124,697 0

f HA 272,464.0 271,212.0 273.641 0 ^.SrSi
TJUS-XiAtfe f HA 2,335.0 13.0 2.239.0 13.0 2,3480 11.0 SmEtt^fS
-v'rMOk&Zt) HA 77,085.0 80.0 79.9630 352.0 72.918.0 1,584.0 S;JIEt+5$8
XD—A8£ tl&£EH

A 522.0 mm. ess.es-s
#E:t##

XAXXTASfi; aath> 1,653.0 712.0 650.0
ha 2.579.0 2,539.0 2.521.0 wmEtt^E

tvxfA# *$££HA 7,042.0 1.0 6,0290 169.0 6.542.0 139.0
7>±r>% tSSJfcEH

a 977.0 t—X ES@ESt5$8

A HA 24,371.0 33,018.0 35,938.0 30,640.0 H mmE:t$#
ZK4k/<fvOA HA 3,799.0 52.0 "T — X
AK5XA HA 2,619.0 0.0 2,316.0 0.0 2,171.0 46.0 SAttiEtD

H B*E$1&£l®-<

tfXVX HA 550.0 0.0 558.0 0.0 536.0 0.0 H B^EStSSiK
tAA HA 232.0 523.0 223.0 305.0 215.0 443.0 BAttii^CD

H B
HA 29,278.0 8.0 27,509.0 2.0 27.184.0 9.0 mmEI+^18
HA 685 0 88.0 588.0 59.0 496.0 213.0 mmEwt##

EBUbTA^EA HA 9,621.0 11.0 9,630.0 121.0 9,733.0 85.0 BAttii^(D
H

7k SS HA 49.0 19.0 36.0 1.0 24.0 45.0 mmEi+^w
X^Av^XA HA 11,007.0 4,977.0 10,534.0 6,066.0 10,474.0 12,194.0 (ti)B^^XAtS#

«E<btt« HA 161.0 66.0 19 0 mmEt+^w
I'fc'X f HA 961.0 701.0 1,048.0 644.0 1,031.0 764.0 ^-Ax'xxu-xm#

mat
H2S04
100%EH 
A

5,518.0 1,075.0 5,722.0 1,179.0 5,573.0 1,276.0

5^5 f HA 203,840.0 3,692.0 202,285.0 3,638.0 202,955.0 3,521.0 mmE:t5$G. er

H'D7<H f HA 3,957.0 3,889.0 4,091.0 JHBEtt^a, ER

Eca f HA 8,8950 0.0 9.051.0 0.0 9,570.0 11.0
ItL'fl' f HA 4,459.0 4,205.0 3,598.0 mmE:t. mm-Mtt

mt &xm$&
ItUE f HA 16,264 0 16,760.0 17,281.0 mmEtt.ss-a

Sal5 f HA 88.0 98.0 94.0-H£z<1 f HA 547.0 452.0 467.0 «sEt
655 f HA 552.0 551.0 527.0 mmEi+^eg. w*

I5/--65 f HA 556.0 639.0 542.0 &SSEI+5$g.
%#E:t%#

655X1/— f HA_ . 270.0 299.0 300.0 mmEwt^m

-351-



#4.2-ism
19945 19955 19965 f(D#(7)5 m ttijfc

lil h> 3.032.7 3,257 2 3,289.8 "Mxl Gold 1995— 1997

is
hi/ 24.9840 19,789.0 (19935)

/\l/f</\—71/$±a#.

WORLD SILVER SURVEY 
1997

ffldft*) *hl/ 11.513.5 1 1,928.3 12,131.0 WMS 1995 — 1997
§&(«!*) *hl/ 5,077.4 5.413.2 5,571.7 WMS 1995-1997
*»(«!&) f hi/ 6,881.4 7,172.0 7,412.0 WMS 1995-1997

@75hl/ 1,000.0 1,000.0 1,000.0 ill
Mineral Commodity 
Summaries 1995 — 1997

y;u=-r^A(ltb^) Thl/ 19.658.4 19,808.4 20,456.8 WMS 1995-1997

f hi/ 890.1 936.7 749.3 (19925) Ni##
World Metal Statistics
1 994-4,1993-12.Year Book

yp—Afi£ Th> 11,637.0 (19925) TtoZME Roskill 1993

hi/ 43,488.0 37,934.0 (1991 5)

International Tungsten 
Industry Association,XS6 
L/7V9A,

a/\;it-(Mi)
h> 21,600.0 27,450.0 (19915) Roskill 1992xvTTiTE hi/ 214,000.0 95,800.0 98,8830

71/*"1/$|£ f h> 19,083.0 21,952.0 (19915) ?i/5i/#m Roskill 1993,Mn97

f hi/ 117.0 (19835) hjsk

/\tv^A h> 50,500.0 64,610.0 75,000.0 (19925) V205M I*L/7>$;U

*K=OA
hi/ 18,176.0 19,328.0 16,128.2

World Metal Statistics 1985 
-1997

t=X7X
hi/ 3,200.0 3.030.0 5Sh

Mineral Commodity 
Summaries 1996.1997

tl/1/
hi/ 1,890 0 2,050.0 2,188.0 (19925) 5##

Mineral Commodity 
Summaries 1996.1997

-r-r
f hi/ 205.4 224.0 214.6

World Metal Statistics 1 995 
-1997

hi/ 97,710.0 126,617.0 100,000.0 ^m#(sb#%#)
World Metal Statistics 1 995 
— 1997

L'fc5 f hi/ 34,797.0 37,498.0 38,359.0 ill British Sulphur CorpSti-

f hA 138,761.0 154,447.0 152,097.0 H2S04 1 00%
British Sulpher CorpN $$[$i

-57 h> 22,440.0 23,540.0 24,1000 Nb205# ISL/7>$7L
$i/$;u hi/ 366.0 Wff b7>57L-rL—7
y';i/7zOA hi/ 53,000.0 (19895) Roskill Ge90
T-hPl/T^A hi/ 170,000.0 (19905) fitMS r£ Roskill Sr92

hi/ 146.5 151.8 WfS. Johnson MatthevtiSti-
/WOA hi/ 183.0 191.3 Johnson MatthevtitSSN-
7£l/ Th> 3,956.0 (19925) Ti02l Roskill Ti93
K'J IJr>A hi/ 341.0 (19885) W¥W Roskill Be89
v;Up—^A fhl/ 900,000.0 Roskill Zr95
U-^A hi/ 27,200.0 (19915) WWM. Roskill Re92
Uy^A hi/ 9.600.0 (19925) mftM. Roskill Li94
Th^S ^Fhl/ 2,500.0 (19935) B203S Roskill B95
tfU^A hi/ 139.0 155 0 mftm [y-r^)V-=L—X
/x'J^A =Fhl/ 4,415.0 (19915) Sm51 Roskill Ba91

t;u;u hi/ 265.0 250.0 (19925)
Mineral Handbook
1996/1997

^l/v^A hi/ 200.0 128.9 (19915) *jj#g Roskill In92,ln96
#±m hi/ 79,600.0 (19925) MTEWI Roskill RE94
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(3) ####
0 (1997) : rJ ("S<)< S 2 [eO 0 ^15# crS (S)

OECD (1997) : OECD ENVIRONMENTAL DATA COMPENDIUM 1997

UNITED NATIONS Framework Convention on Climate Change (1998) : Summary 

compilation of annual greenhouse gas emission inventory data 

from Annex I Parties Note by the secretariat 

UNITED NATION'S Framework Convention on Climate Change (1998) : Second compilation 

and synthesis of second national communications Addendum 

AFEAS (Alternative Fluorocarbons Environmental Acceptability Study) HOME 

PAGE :http//www. afeas. org/

(1997)

% Vol.36, No. 6, 402-408

ZHAO DIANWU and WANG ANPU (1994) : ESTIMATION OF ANTHROPOGENIC AMMONIA EMISSIONS 

IN ASIA , Atmospheric Environment , Vol. 28 , No. 4 , 689-694
(1998) : -##(5

(%) (1998) .-maigRRTR m

m#fr##{%mm#^Am(i998) (/c/yyyb)

(1996) = m# - (m

(1999) : .

(M)



2. 5. 1 m- g %

#fk t L tz o mj # ft U — 'J 3 ^h /!/ X >r — /!/ , tt Iin“

2.5.2

(1) #Mg

7^0 m^A#:(Z)7 n -## 2. 5. 2 - 1 E)(C^i- «> jo T$)6o

9
*
£

-L>
t
L
fz
M
T
is
T

/ y V =L-r — 9 {\L / y 'S =L-f—$\Y,

12.5.2-10 1!5l?-y/ (Sttt-fbW-6?-#)®) 1BI3E27 □ —

(2) *t #•#) SI jsJ:© 1631611
K +6 lb B B # # H ® @ # # lb % (AtccKlb##) . ©S W®Hb%*5 J: o<®7 y 

^-TSr «-*<!: U/t0 -25", Etilblr-5-^Kf2®#?etg1t6®K ® y, ©S@K:f 

yfc-i LK@r y^e- C7i.y ty^sti L2;. 7>tx2A2t>li*Si(iT-ll7 

/v * y t* fc 3 *y 1ft * I-it IMS: l: lb fiSi 3:6 22 L, hyj 2 oft

< Jli216«i -y y<1sfi!c»©HI;"a *5 - i U\ t L * ri* £>, fU
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raffle. Eft

ffc^r 0 t L Tv "j 7"£ff fiK Lit.

(3) y 7'0f75g

a ®B^K#tB«Sv 7 y
f @CB#iH#titlttS7-y y^BJclcffl^fcaStoT-^-fey h

= m*tt Akimoto and Nari ta (1 994), 77t

-708E(tisti Murano i! (1 996) =t 0 ffljg Lfc. C n b ti 0 7 tt fc a $ 1° xl 

SI'
Akimoto and Nari ta (1 994) 0 =f — 7 7 y Mi, 7 7 7 it!; iS (0 & ti § -ft 5 *K ft

igjgro-gtfkes- r 7 y 7 a. stir
1 975, 1 980 45 7 0X 1 987 7l0O0T#H-U/0 t)0T$>-5,, 7 771ft«t04514-5 0:

t ^ b . 7 p^j ]fc (0 do (r X faj $4 0 tz. o
Murano ffi (1996) 0 7-7 7 y Mi, 0 743 J; H 10 43 tt -5 (B7-?L

7, BtiitOi*) 4s 7 0X16 §E (Ef4SiS£IS§K ) *B®07 > ^-7 1“
^ 7 -> a Ki Ttl D L t ® T S 5 , tlf til It 0 7 ik ti H § 10 7 0 S 04 -5 (1990 
- 1 994 7) „ 7 y 7 a 7 fi T 7 > 4E 01 7 0 til a 7 ft It l 0C Vl»l 7*flti 10 * 5> 4l 

t C b *mai0is 0T#m L/0. 0c0cL, ®4T0*4iStA;T 
0 7i0, ©J*g 10 7 O73k7'S04-0>, t0ofc»J|iSI0il®^£'ST'*-5.

D EHtoKttutittSV -y 7‘(7flK*?i
tijffl Lfcx-7-lr y M407 4lt> 1° 7 y 7 a 7-7 7 $> 5 10 t 7 b . f$R%7 

^,7 y 7'0##K fc 1° 77/it L#m»x-7 &BS(0fiJffl bfco 
&#%0B*@ai0d3ti^#m#&#a7a»h6$)i0, 7Kft«st£ t 

L0c#*#»t0 7-5^#mm&4(A/c. *«^ISIi@:«l0 j3 0TM%SnXt^ 
'It ft) <8 & (AP : Acidification Potential) 0 0c (He i j ungs #, 1992) . & 
ttl0 AP till 2.5.2-1 #10 77 743 D7&6. *> 5 7 y 7 n (0 43 tt & ft

(AP ###) ti. *^07 3 I0& 67$4i6.

AP##^#m#[AP(tSO;)/f] = 1.00 • S0,#ttil[tS0,/iF]

+ 0.70 • NOx #mm[tNOx/#] + 1.88 • NH3 & ttf* [tNH3/7]

(2.5.2-1)

as 2.5.2-1 # KttftffdSc

EttfkKBtiKS EttfttSE (AP)
-@tft«g (SO,) 1. 00

(NOx) 0. 70
7>t%7 (NHg) 1. 88

* SS®£ft®J0 AP ti NO, 0 AP 7 7 0c.
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h6UT^%L/:c mm##yyyA (cis)
h L Ac

^, AP#mm#m#^m 2.5.2-2 

y. -7^yc(iB^joj:^#g(:j6U-6 AP##m#aim^^^fL-cw6c 
APC^#6#DKB#*(D#l^^ B^-efiSO, ^$^24%, NOx 75%, NH, 

1%T&^/Cc — A, #@T(j: SO, 56%, NOx 43%, NH,Z)^ 1%

T&^/Co

4-^A#W S0,(D#m^#^6fL, NOx (Dh^

#^A<^^TV\6(P#y6^6o
T&"a$%V^, Zhao and Wang(1994)CZ66, B^j6j:If#[g(kt)(C^#^

Z^$r#mLTt), AP ###

so,#! if NOx (k^x.5o

^ 2. 5. 2-2 gj

B j:If#S(-^(j [100AP(tS0,) -mesh-'-^^]

*S02doj:IfN0Jj:1987 #(7)#m#, NH,(d:IgM(Cj;0 1990-1994 #(7)#mmo
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m i http://

www-cger. nies. go. jp/ac i d/ac i dO. html) /: /> }G 8 L /r. 0 2 (/) "T — ^ i? y h (Z (j:

Z (p T-f tr

y btZfi 1991-1993 0T-^4:y b(D

j6 H 6 ill®, 2 ill 1 0, #/! 10,

4 iS 1 0^6 I0(k#7k6^, T-f t y b (Climmij ^ LT^ "\P (c##

(### meq-m^)

u^o

L/nL%/n6,

^6o (1993, 1994, 1995)
(zm<)###%l^ 6 #J^%,&&*# L, &mv\

X ^ y '> =l X~ *? X fbb£ L tz. 0 $ b X , %PCL (Percent Precipitation Coverage

LeveDfj:, (E9f#

2A(D9#i#(7)-f85%a±) o #J^B#^l#(D85%(C#^/C^m'J

XI ti&L & X: [£& VN tz. o

##^#2^(7)6^,6ftegi#

6 b L fz. XX\ 'MA<XX bl 1+ L,

(#%##

1993) o

^ y C/zL^,^/)^(Dgg#(D

1991-1993 yt/af'-f &fbh%L

7^#, 3 1991-1993 #^2)#^#)#:##

L/c. y W#h% L/:o

It meq-m"2) 0 t^W X X X \t 2 eq/mol, K&W.X X'S \t 1 eq/mol, T X

^jzr^A/^-Wll eq/mol T^)6o
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1991-1993 m#
(±#2.5. 2-3EI(C^i-(!:jy(9-e^)5o

it # # (7) # {it (± meq • rrf2 • ^"‘ "C &> <5 0

(^ yy
45 ' ! ! 1 I j------------ ! 1107 102

j- - —r— - i- - - ;■ 103 100 101 • 102
103 93 99 100 102 105

126 117 114 111 106 106

—
180 160 152

r" ' 1
—

250 205 127
—

r
_ _ .I

| 278 286 188 163
1 1 158 180 195 187 ...-L-—

—
163

264 166 151 144 119 144

- -

___
261 146 106 101 154

137 141 179 183 305 138 59 96 196
133 137 149 144 117 130 99 97 82 67 133

142
132 125 142 142 122 128 116 106 129

—

[" T ^
141 143 146 139 ------ -1

" 1
155 168 148 —

159

40

35

30
; no 135 140 I 145

#2.5.2-3(g [rneq-m^-^'']

* 1991-1993 S0/\ NOs-jottfNH/^eh

(4) (k
LT. 0 ±3V^T#fW

^#^c(7)##{b<&r^^7^o ZLfUl LCA

a tilt #£fc
L-C#^^±LTV^6T^T%e*#(k LTtm+t{k^77^ 

RAINS-ASIA (Regional Air Pollution Information System-Asia) £r l'1 T\ 0 
^dl^l (Dffitti t L tzQ

RAINS-ASIA (± 1990

V ^ ) o -^r 7 71/ (± 4 O (D 4r 7 zl — /V 7 f) -IS )5% 5 ft > ^ /V ^ — m? Ic 7 7 y 7
(RESGEN) , (ENEM) . (ATMOS) , 7LT#+tit#(C*

(IMPACT) ^wr#-e^6. ^7^(Dmm$aim(±. 4k#6o°

10° ^ $g 60° -160° (7)7^7%"^^^) 23 (Foell

m, 1995) o

RAINS-ASIA /!% ATMOS (±, 1° Xl° /^7^#{^(7)^#(7)it

#<PLT ATMos
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jd b 1990 #,

1990 L/Co

RAINS-ASIA 6 %W

©##&, - gam. - #$%) (-EeLTv^6= z(D e#%

RAINS-ASIA (7) RESGEN/ENEM ;1%Z 0 , gp^l 6

# $r A 7^0
RAINS-ASIA (7) ATMOS -/k j; 0. gm(D#/yy^Z:'(E

&#a6/2o
CIS &mV'Te/ ^i/zi.(DPAW(lt 1)

# io(Dy

z^^%^z:\E(c##+L7^o 

, #%mc3du- 6
^^%^c(cj6V^T#aj^^6a#(7)%^gg^##«k LA.

b

# 2.5.2-2 <k jd ^ -e^5o

2.5.2-2 RAINS-ASIA (1990 #)

(t S/yr)

## ( t S/yr)
jhy&iS 
• SA WM W • Eg

A/I'l
-

55153 9265 235 196 3 0 0
84028 1709 10983 4089 323 72 0
78883 2120 4229 15743 3100 392 6

iam%^ 62616 286 567 3234 7935 1277 13
t^g.ggg^ 81080 422 341 1581 4524 12640 50

56424 98 77 283 324 2044 705

(%) = #%#-
ash

• SA : mM w #a& • mm
A/II

- M#
16.8' 0.4 0.4 0.0 0.0 0.0 82.4

Bam&A 2.0! 13. 1 4.9 0.4 0.1 0. 0 79.6
^ma Tv 5. 4 20.0 3.9 0.5 0.0 67.6

0. 5: 0. 9 5. 2 12.7 2.0 0. 0 78. 7
^(i-ehtoa 0. 5: 0. 4 2.0 5. 6 15.6 0. 1 75.9

A/H-MtiilA 0. 21 0. 1 0. 5 0. 6 3. 6 1.2 93.7

2.0%^4b#m-$A%A. 13.1%^
Mam#. o.4%^i&%mA, o. o.o%^A/n-M»i%%

-359-



2.5.3

(1) Pi *li 0

0^^:##) ^L7^o #^7n-(i^2.5.3-lBMc^i-^ja^-e^6o

B

*

60

ft

%

t£
tK

#

?k%^7 7
• MJU

2.s.3-1 gi

(2) #####(]; (f%m$BlS

^ v 3:u((^B0D(Mjii)"C0D(^^#6 CT#^^^6##

6LT, - CODfj:^^#fk

ft$tti~5 iMiSHM!, B ^[Ip^ co±^tR^c, 'i'tetf'to XJM
^ «k L7h«

(2)

a 777^^-77^ (MJH)

ZU< COD (k L^o
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C'6(c^^^Li:W6o 1990 &

^ ^ ^ [g/#] (kLT. Zft&^yyyyy [t/#](Z 

##L/c 3600 #x24#^X365 B^#C7h) ,

#{b## (NP: Nullification Potential)

(1^ 2.5. 3-1 j6 0 T$)6o

H 2. 5. 3 — 1 $ 1i H itfc

(np)

£$S 0. 42
A U y 3. 06

COD (BOD 0. 022

^#jozr;#7Km]gm (DT-f ^L-cyy^yy

-7^y^^^cL7ho Gis yyp (ARc/info)

^ p ^ L^o y 2.5.3-2

tK MJU£
(NP-tP/40

COD Am# AU > It
^mii ^mn 5!WPi 1724 7642 3459 12825

2.5.3-2EI
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b yy (wjik myg,

±D>, Boo (#jn)

(/COD <kL/:o

^jiu (i, A@^*m7KW(7Km#m (mmifTK

j6(t 5 ^ ^ ^ 7 7 y

f N? LT(7)#^^^^7ho

T#^-77y^f^^cLy:o -77^(1 GIS V7h (ARC/Info) ±T#mpT^^f 

-fy bck LyCo ^ - ^$r# 2. 5. 3-3

am&m
m m

(NP-mgP/ 1 )

BOD Am# AU ^ It
B 0. 03 0. 38 0. 23 0. 64

mmmm 
m m

¥W-H]M (NP-mgP/ 1 )
BOD Am# AV 7 It

AA St-l 0. 02 0. 05 0. 01 0. 07

2. 5. 3-3 y y
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c iItf 1^ '7^ (#zK#)

mm#ft### 5

LT^:#LTV^6 (k#%.6^L5o

y(kLT^^L^t)^^^jm',j#-e^6o z^yy#. mzK^cxjy^^f&m

#^)/2 0 (/)T^)6o

2.5.4

(1)

- LCA (C jo (j" 6 ^IJ^ ^6 o

- j:0#rLV^y-^^K^^it6o
(T^tziT) ,

(2) mm#fk^-^##

- LCA (c :Wf 5 fU fB y & &##i" 5 o

- 77y^^joZc;^^)K%e.

<##^#>

#WE##
Akimoto H. and Nari ta H. (1994) Distribution of S02, NOx and C02 Emissions from 

fuel combustion and industrial activities in Asia with 1° xl° Resolution. 
Atmospheric Environment, Vol. 28, No. 2, pp. 213-225.

FoellW. , Amann M. , Carmichael G. , Chadwick M. , Hettelingh J-P. , Hordijk 
L. and Zhao D. (eds.) ( 1995) RAINS-ASIA: An Assessment Model for Air 
Pollution in Asia. World Bank.

mni#- d998) Armrn voi.33, N0.2,
pp.A9-A18.

(1997) 252p.
(1993)

4oip.
Murano K. , Hatakeyama S. , Kuba N. , Lee D-S. and Lee T-Y. (1996) Gridded ammonia 

emission fluxes in Japan and Korea. Proceedings of the International 
Symposium on Acidic Deposition and its Impacts, International Conference 
on Acid Deposition, Tsukuba, Dec.10-12, 1996.

(1993) A
18

(1994) ^ 4
19 (2)

(1995) (M 3
Z)^^^c5#^) . 20 (2)

Zhao D. and Wang A. (1994) Estimation of Anthropogenic Ammonia Emissions in 
Asia. Atmospheric Environment, Vol. 28, No. 4, pp. 689-694.

mm#fk#%
R. Hei Jungs, J. B. Guinee, G. Huppes, R. M. Lankrei jer, H. A. Udo de Haes, A. Wegener

Sleeswijk (1992) ENVIRONMENTAL LIFR CYCLE ASSESSMENT OF PRODUCTS
Guide-October 1992

(1990) i997 ^^±m^*m7KWc7KE#m.
673p.

(1992) 31 2 # (1990 #) . 1587p.
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S3S $■£#>

L C A ©Classification ©“'/a >) „ ©Character isat
ion ^ ©Weighting z)^6h%o"ZV^/5(ISO-14040)o

##t©6o ©^to6, ^7©3V—pk)-CCO^#C/l^#{k^fTOo
H4W3\ IS0-14040T11, Z^#

$^t, v^/2^^m±c^6o cpm) zt<
^©A^6^TV^6^co(i%L^^J 6W©LTW5o F#

Z> o

%mm^T^5IS0-l4042(7)m^-nj:. ZZt^^©T, #mfk-##fU:j:5#T3©
ACO^sWJt (Indicator) '&'{ l/s<9 Z L, JEffUfc (Normlization), fJ" iV-1 >Z\
i&fA 'i^)(7)#A#if ©#A0ht)^# (optional elements) Z ©ill©(~t X" V <5 0 ##(Z# A(^,

© ©v©@com#i zv^^T^umr,
#mz©6m#©©m^6^©/)A ^^6$rm^©©6zz©@mzv©:m©^6.

#(z, %#

9 Z©5 Z, / h 11 7"'—f t) W(&#^L-Ci|%#i-5

$6(2, LCA^Ba^:^(D7Z^)(OiMA(tool)Z^6^6(f, *f3©fW5(7)#;W©j-#f6&
A©3©^(Dm^#(t(D%(iA#<3^(zem-e#6o ©# 

P^^#^©6/<^/>"e%^©6A76, ©f—Yv hZ©6#Z#.^(0#ai#^!t#©5
(distance to target) , ©####(#:#) (2##©6 A&o (/)#©6##^r#A

#©L^(j^(f^6^V^©\ ^m#<7)###l#^A$^##Z^6o #^#(^(2(1, tb
^dO##(Sociatal values) ©©|£ Zf^lll^i'l'O © 1 ^ 0

iso©, b:Me##^^mm^^'oi:^©zz^-e#5$B0(2pm^©6^^-e
$Z$<9o^^6^, #m##^^#^T^ll(2#.©6©T>b/-y/i/-e(l^<, ^I^(7)y 
;(—^^^#©©6/2^(2(l, $6^6##%^0^(7)##^^^T$)i9,

K©^> h(Dy/-^&m^©5g%###&&mm©6zZo 
^©(t(7)©&^##©6zZo (Dz-ocDAn^-n^oT^WtAo

^?z, ©(zjov^T
(j:, m^©(2^A6^#B#AT^HZ©(D^yK
^^>h^#^L/2o J^T(z^ ©E(Z)^^(7)^fol(Z)#^(Zi^#^#%©6o
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