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Hi40 F L1 Fkm M 19,076 5,453 9,040 2,673 2077
THINEARF  |FIEID/EEIR N=K/J 4880 2328 2205 207.4 220.1
HlEH [} P 120 64 80 40 24
ER¥ [BR Q 10 19 18 13 15
[REf |FHE BE-YEHEFID [RK/A 944 63.1 1047 83.0 81| XREEAGERIERESHY)
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ERETEE (EZInL-VESH |V=E/J 1.348 0.938 0.500 1.364 0.620|FRmEH A
HRATEES |EEHESLVEEHR  |W=F/P 0.267 0.125 0.188 0.200 0333 HAFRHA
AHES STERFE /DAL EEE Y=H/G 22.2% 22.6% 14.5% 21.6% 16.3%| T &R A
=18 ERIDLNE-VEEH |Z=1/J 17.0 10.2 7.9 16.0 12.2
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FH ERET FH ERET
(km) (km/B) | (Fkm/F)| *km/B) | (Fkm/%F) (i) (BR)
E—H# | L2AAD) 1 2014-2015 15.59 8,232 2,799 49,394 16,796 174 17
~ 2 2016-2017 38.26 19,415 6,653 138,925 47,592 436 41
F=4 3 2018-2024 45.49 20,280 7,038 158,247 54,908 474 49
2025-2045 4549 21,198 7,291 165,593 56,935 522 49
L2A(MB) 1 2014-2015 14.21 7,460 2,539 44758 15,237 174 15
2 2016-2017 36.88 18,626 6,388 133,380 45,728 436 39
3 2018-2024 44 11 19,557 6,792 152,462 52,938 474 47
2025-2045 4411 20,442 7,036 159,543 54,892 522 47
F—4#1 | L2AAD) 1 2014-2019 15.59 8,232 2,799 49,394 16,796 174 17
DH 2020-2039 15.59 8,794 2,954 52,762 17,726 210 17
2040-2045 15.59 9,168 3,058 55,007 18,345 228 17
L2A(MB) 1 2014-2019 14.21 7,460 2,539 44,758 15,237 174 15
2020-2039 14.21 7,971 2,681 47,827 16,084 210 15
2040-2045 14.21 8,312 2,775 49,873 16,648 228 15
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£ 77 YUNROOFMEBRRICEISIEER(FE—P~F=HDIHES)
SR E—H~E=H] L2AGHIRESEIL—F)
X 57 525 B = 2014 2016 2018 2020 2025 2040 2045
-8 | F-8 | £=8
EEZEH |BAEE [KBRETFES |A A=aXm 11 26 31 31 31 31 31
(BFERI) &Y BRETES (A B=b Xm 22 52 62 62 62 62 62
HEATER |A C=cXn 47 117 127 127 140 140 140
EZE! A D=n/d 74 175 185 185 191 191 191
ER#EE A E=eXq 181 435 520 520 520 520 520
ZTOMEHES |A F=fXs 14 13 12 12 12 12 12
BE/NET A G=A~F 349 818 937 937 956 956 956
®E-AHES |A H=GX g 78 182 209 209 213 213 213
EES:E S A J=G+H 427 1,000 1,146 1,146 1,169 1,169 1,169
BEInffY [ A/km R2=J/m 274 26.1 25.2 25.2 25.7 25.7 25.7
METROZESE |2%8 (RESD) |A K=h Xr 152 356 423 423 423 423 423
EL) ZRER A M=j X q 247 595 711 711 711 711 711
[N R PN N=k 30 30 30 30 30 30 30
METROEE& | A P=K~N 429 981 1,164 1,164 1,164 1,164 1,164
&t A Q=J+K 856 1,981 2,310 2,310 2,333 2,333 2,333
EEInLfL A/km R=Q/k 549 51.8 50.8 50.8 51.3 51.3 51.3
EEZEH |[HAER RRRTES | A/BEXD |a 0.679 0.679 0.679 0.679 0.679 0.679 0.679
JREL EL} ERETERE (A/BFEX0 |b 1.348 1.348 1.348 1.348 1.348 1.348 1.348
ERRTES | A/EEE | 0.267 0.267 0.267 0.267 0.267 0.267 0.267
B3 FHFFHFA/AE |d 104.7 104.7 104.7 104.7 104.7 104.7 104.7
ER¥%EE A/BR e 10.600/ 10.600f 10.600) 10.600| 10.600{ 10.600| 10.600
ZTOMERES A/ FIEREK|F 0.0266] 0.0266] 0.0266f 0.0266f 0.0266{ 0.0266{ 0.0266
HE-AHES |WBREELE |g 22.2% 22.2% 22.2% 22.2% 22.2% 22.2% 22.2%
METROZEAE [E%8 (RE4%) [A/dHiEO%|h 1.92 1.92 1.92 1.92 1.92 1.92 1.92
&Y ZRER A/ER 1] 14.50 14.50 14.50 14.50 14.50 14.50 14.50
b=z ev— | AN GEE) k 30 30 30 30 30 30 30
EEZEH |LA3BRKE [EXn km m 15.59 38.26 45.49 45.49 45.49 45.49 45.49
BEHE Hl 7] n 174 436 474 474 522 522 522
FIEL0/HEY [km/B P 7,670 18,226 19,282 19,282 19,976 19,976 19,976
BR%K ER q 17 41 49 49 49 49 49
HALEOH% & r 79 185 220 220 220 220 220
JEARY/ BEY|K/H s 492.0 476.4 423.9 423.9 439.1 439.1 439.1
—R:EB—H~E=H 1L 2AGYDFHILIL—B)
X 7 BiE Bifif = 2014 2016 2018 2020 2025 2040 2045
-8 | F-8 | F£=4
EEEZEH |[BAERK RERETES |A A=aXm 10 26 30 30 30 30 30
(BFERI) &Y ERRTES |A B=b Xm 20 50 60 60 60 60 60
ERRTES |A C=cXn 47 117 127 127 140 140 140
B33! A D=n/d 67 168 178 178 185 185 185
RS A E=eXq 159 414 499 499 499 499 499
ZTOMEHES|A F=fXs 14 13 12 12 12 12 12
FEE NG A G=A~F 317 788 906 906 926 926 926
HE-AHES (A H=GXxg 71 175 202 202 206 206 206
A4 A J=G+H 388 963 1,108 1,108 1,132 1,132 1,132
EE LY | A/km R2=J/m 27.3 26.1 25.1 25.1 25.7 25.7 25.7
METROZESE |2%8 (RESD) |A K=h Xr 137 340 408 408 408 408 408
&Y ZRESR A M=j X q 218 566 682 682 682 682 682
[NV I PN N=k 30 30 30 30 30 30 30
METROHEET |A P=K~N 385 936 1,120 1,120 1,120 1,120 1,120
ait A Q=J+K 773 1,899 2,228 2,228 2,252 2,252 2,252
BEiolfL A/km R=Q/k 544 51.5 50.5 50.5 51.1 51.1 51.1
EEZEH |HAERE [BRAEATES | A/EXI0 |a 0.679 0.679 0.679 0.679 0.679 0.679 0.679
JREL &Y BRETES [A/EF+0 b 1.348 1.348 1.348 1.348 1.348 1.348 1.348
BHRRTFEES [ A/E@EH | 0.267 0.267 0.267 0.267 0.267 0.267 0.267
EKE FyFHEF0/H |d 104.7 104.7 104.7 104.7 104.7 104.7 104.7
ER#%E AN/BR e 10.600 10.600 10.600 10.600 10.600 10.600 10.600
ZTOMEHES | N/ FIERH|F 0.0266] 0.0266] 0.0266) 0.0266] 0.0266 0.0266] 0.0266
RE-AHMES |[HEEHE |g 22.2% 22.2% 22.2% 22.2% 22.2% 22.2% 22.2%
METROZE#E [E%8 RESS) [A/tizos|h 1.92 1.92 1.92 1.92 1.92 1.92 1.92
&Y ZHFES A/BR 1] 14.50 14.50 14.50 14.50 14.50 14.50 14.50
=z evs— | ANGETE) k 30 30 30 30 30 30 30
EEZEH |LKERER EEXT km m 14.21 36.88 4411 4411 4411 4411 4411
BEH = Hl 7] n 174 436 474 474 522 522 522
FlE+n/B ¥ [km/B P 6,957 17,501 18,607 18,607 19,276 19,276 19,276
BR& ER q 15 39 47 47 47 47 47
HAEO% [E:178 r 71 177 212 212 212 212 212
FIERH/BEY|A/BH s 489.6 4745 421.8 421.8 437.0 437.0 437.0
HHL : JICA FHA M
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= 7-8 HUNRIOFEBRRICET2EER(E—HOANDIGE)
—R:. F—HDH L2AGhIREIHIL—)
X 5 [575] =T = 2014 2016 2018 2020 2025 2040 2045
E—
BEEZEH (BAEE [BEETES |A A=aXm 11 11 11 11 11 11 11
(&A1) &Y EWRRTES |A B=bXm 22 22 22 22 22 22 22
HREATEE |A C=cXn 47 47 47 57 57 61 61
EXKE A D=n/d 74 74 74 78 78 81 81
ER#EE A E=e Xq 181 181 181 181 181 181 181
ZOMEHES | A F=fxs 14 14 14 14 14 15 15
BENET A G=A~F 349 349 349 363 363 371 371
‘BE-AHES (A H=GXg 78 78 78 81 81 83 83
=E::E 35 A J=G+H 427 427 427 444 444 454 454
BEILLY | A/km R2=J/m 274 274 274 28.5 28.5 29.1 29.1
METROEME [E%8 (F=5%) |A K=h Xr 152 152 152 152 152 152 152
&Y ERES A M=j X g 247 247 247 247 247 247 247
==Vt | A N=k 30 30 30 30 30 30 30
METROEEE |A P=K~N 429 429 429 429 429 429 429
=i A Q=J+K 856 856 856 873 873 883 883
BEIONL A/km R=Q/k 54.9 54.9 54.9 56.0 56.0 56.6 56.6
EEZEH [AXER BIRATEE |AN/BEI0 |a 0.679 0.679 0.679 0.679 0.679 0.679 0.679
JREL &Y EWRRTER | AN/BFEF0 b 1.348 1.348 1.348 1.348 1.348 1.348 1.348
HHREATEES | AN/EEH | 0.267 0.267 0.267 0.267 0.267 0.267 0.267
B3l FyFH+0/8 |d 104.7 104.7 104.7 104.7 104.7 104.7 104.7
ER#%EE A/ER e 10.600f 10.600/ 10.600| 10.600f 10.600] 10.600| 10.600
ZTOMERES | N/ FIERHK|F 0.0266] 0.0266] 0.0266] 0.0266] 0.0266] 0.0266] 0.0266
BE-AHES [HBEELE |g 22.2% 22.2% 22.2% 22.2% 22.2% 22.2% 22.2%
METROZEME [E%8 (ZE$%) | A/HARDHK(|h 1.92 1.92 1.92 1.92 1.92 1.92 1.92
&Y ZHER A/BR i 14.50 14.50 14.50 14.50 14.50 14.50 14.50
b=y eus— | NGRE) k 30 30 30 30 30 30 30
EEEEENEETL EEET] km m 15.59 15.59 15.59 15.59 15.59 15.59 15.59
BEHE HEH 7] n 174 174 174 210 210 228 228
5IE+0/8 ¥4 [km/H p 7,670 7,670 7,670 8,094 8,094 8,377 8,377
ER# BR q 17 17 17 17 17 17 17
HALEOHK (&1 r 79 79 79 79 79 79 79
FIEALK/BFEH(A/H s 492.0 492.0 492.0 519.2 519.2 537.3 537.3
T2 E—HDH L2AFIYSFILIL—F)
X 2 [EFE] E =% 2014 2016 2018 2020 2025 2040 2045
8
EEZEH (BXAEE IRERTFEE |A A=aXm 10 10 10 10 10 10 10
(BFERI) &Y ERRETEE |A B=bXm 20 20 20 20 20 20 20
HlRTEE |A C=cXn 47 47 47 57 57 61 61
33! A D=n/d 67 67 67 71 71 73 73
ERF58 A E=eXq 159 159 159 159 159 159 159
ZTOMEHES |A F=fXs 14 14 14 14 14 15 15
EEET\G A G=A~F 317 317 317 331 331 338 338
‘#E-AHES (A H=GX g 71 71 71 74 74 76 76
B A ¥ A J=G+H 388 388 388 405 405 414 414
EEINLLY | A/km R2=J/m 27.3 27.3 27.3 28.5 28.5 29.1 29.1
METROZEME (%8 (RE#%) |A K=h xr 137 137 137 137 137 137 137
&Y ZHEE8 A M=jXq 218 218 218 218 218 218 218
NV A, PN N=k 30 30 30 30 30 30 30
METROEIEE |A P=K~N 385 385 385 385 385 385 385
&it A Q=J+K 773 773 773 790 790 799 799
BEIONL A/km R=Q/k 544 544 544 55.6 55.6 56.2 56.2
EEZEH (HXEE [BEBRATEES | A/ZFX30 [a 0.679 0.679 0.679 0.679 0.679 0.679 0.679
JREAL &Y EWRRATES | AN/BEI0 b 1.348 1.348 1.348 1.348 1.348 1.348 1.348
HREATES | A/E@EH | 0.267 0.267 0.267 0.267 0.267 0.267 0.267
33! FHFgHEF0/E |d 104.7 104.7 104.7 104.7 104.7 104.7 104.7
ER58 A/BR e 10.600f 10.600] 10.600/ 10.600] 10.600] 10.600| 10.600
ZOMERMES A/ FIEREK|F 0.0266] 0.0266] 0.0266 0.0266] 0.0266] 0.0266/ 0.0266
BE-AUES |RBEEHE | 22.2% 22.2% 22.2% 22.2% 22.2% 22.2% 22.2%
METROEHE |28 (FREAE) |A/HAABOK|h 1.92 1.92 1.92 1.92 1.92 1.92 1.92
&Y EHES A/ER ] 14.50 14.50 14.50 14.50 14.50 14.50 14.50
b=y 8- | N GGRE) k 30 30 30 30 30 30 30
EEEEEMEEE G IEESD km m 14.21 14.21 14.21 14.21 14.21 14.21 14.21
BEHE Hiligk 1] n 174 174 174 210 210 228 228
FIE+n/A ¥ [km/H p 6,957 6,957 6,957 7,344 7,344 7,602 7,602
ER% BR q 15 15 15 15 15 15 15
HALEOH &RT r 71 1 71 71 71 71 71
JEAY/ AFEY|XR/H s 489.6 489.6 489.6 516.8 516.8 535.0 535.0

Hidh : JICA FRAR
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7.3 MREHEBEORH

731 EEA4E
ELHE AT, 722 Q) CTHEE L-FET L OBEERIC AT EMAR U TEET 5,

(1) A58

MNEE AL, oo OARZBEEEFEOEEE D &1, B D L2 4 BRIy
TTCEHELE (E7-12),

£ 7-12  HTFIAV—RIAGEEE

M0 A A *1
pFa— B4y M % BB | H AR <2
R$ME) | (THIIE)
. o | ERER. E R EREERAIC
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H7aY— A B BRI %L 1005 3 5 99,581 5,096
. HAliE | BRER . % EERR<EBRKATC
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7TV VEY ST T T A R S Y R A SR
# 7-13 HUNAOOFEBRRICBTIEBEAGE
TR E—H~F= %ﬁ L2A(tmiatl’aﬁ%)b—l~)
BH 73— 2014 2016 2018 2020 2025 2040 2045
E—H EH E=H
73—l 1A |EHm 46 103 118 118 120 120 120
BEEEZEH (h731)—B ﬁﬂr%‘ EZ: 3] 411 927 1,058 1,058 1.079 1,079 1,079
(N) W7 —C |ZEREE 247 595 711 711 711 711 711
h73)—D |E%8 (HiNEE) 152 356 423 423 423 423 423
Bt 8561  1.981 2.310 2.310 2.333 2333 21333
B hTa—-A  |EER 4581 10,257 11,751 11,751 11,950 11,950 11,950
IR Hh T 4% h73)—B |HiE, ZHEE 23,071 52,036 59,390 59,390 60,569 60,569 60,569
(1000R$/4E) [h77)—C [|ZREE 9,803 23,614 28,218 28,218 28218 28,218 28,218
h73)—D |E%8 (HiNEE) 4502 10,545 12,530 12,530 12,530 12,530 12,530
5t 41,957 964521 111.888] 111.888] 1132661 113.266] 113.266
BEEZAEE [(h1—-A =58 234 525 601 601 611 611 611
B Al h731)—B |HifE. ®HE 1,181 2.663 3.039 3.039 3.099 3.099 3.099
(BFHM/&) [h73Y—C |ZEES 502 1,208 1,444 1,444 1.444 1,444 1,444
h73)—D |EZ8 (HiIEE) 230 540 641 641 641 641 641
Bt 2.147 4936 5,725 5,725 5.796 5,796 5,796
T—R:EF—H~F=8 L2AGFUTFILIL—b
BH 73— X5 2014 2016 2018 2020 2025 2040 2045
E—# E_H# E£=8
73—l 1A |EEm 42 99 114 114 116 116 116
BEEESH |[h71Y—B |EHffiE. %8 376 894 1,024 1,024 1,046 1,046 1,046
(N) W7 —C |ZEREE 218 566 682 682 682 682 682
h73)—D |E%8 (HiNEE) 137 340 408 408 408 408 408
s 773 1.899 292928 292928 2.959 2.252] 2.252
EEZANEE [hra]—A |=EB 4182 9,859 11,352 11,352 11,55 11,551 11,551
IR Hh A% h73)—B ﬁﬂr%‘ EZ:T] 21,106 50,184 57.481 57,481 58,716 58,716 58,716
(1000R$/4E) [h77)—C [|ZREE 8,652 22,463 27,067 27,067 27,067 27,067 27,067
h73)—D |E%8 (HiNEE) 4058 10,071 12,085 12,085 12,085 12,085 12,085
5t 37.999 925771 107.986] 107.986] 109.4201 109.420[ 109.420|
[BEEZAEE [h1—-A =58 214 504 581 581 591  591] 591
B A% h737)—B |HifE. ®HE 1,080 2.568 2.941 2.941 3,005 3,005 3,005
(BFA/E) [h77)—C |ZREE 443 1,149 1,385 1,385 1,385 1,385 1,385
h73)—D |EZ8 (HiNEE) 208 515 618 618 618 618 618
5t 1,944 4737 5.526 5,526 5.500 5.599 5,599
T—R:FE—HDH L2A(ﬂﬁﬁtﬁﬁ%)b—l~)
BH 73— 2014 2016 2018 2020 2025 2040 2045
£
73—l 73 )—A EETEE’%E 46 46 46 47 47 48 48
BEEESH |[h71Y—B |EHffiE FEKE 411 411 411 427 427 436 436
(N) h71)—C [ZREE 247 247 247 247 247 247 247
h73)—D |E%8 (HiEE) 152 152 152 152 152 152 152
5t 856 856 856 873 873 883 883
(BEEZAEE [h1—-A |56 4,581 4,581 4581 4,680 4,680 4780 4780
IR Hh T 4% h73)—B |HiiE. ZHEE 23,071 23.071 23,071 23.969 23.969 24474 24,474
(1000R$/4F) [A77)—C |ZBES 9,803 9,803 9,803 9,803 9,803 9,803 9,803
h73)—D |E%8 (HiNEE) 4502 4502 4502 4502 4502 4502 4502
5t 41,957 41,957 41957 42,955 42,955 43.560 43,560
[BEEZAHEE A |8k 234 234 234 239 239 245 245
B A% h737)—B |HifE. ®HE 1,181 1.181 1.181 1,227 1.227 1.252 1,252
(BFA/F) |h713)—-C |ZRES 502 502 502 502 502 502 502
h73)—D |EZ8 (HiEE) 230 230 230 230 230 230 230
5t 2.147 2147 2147 2.198 2.198 2229 2.229
T—R:FE—HDH L2A(7J"J >3 JLIL—R)
BH 73— X5 2014 2016 2018 2020 2025 2040 2045
E—H
73—l 1A |EEE 42 42 42 44 44 44 44
BEEZEH [h731)—-B ﬁﬂr%‘ %%%a 376 376 376 391 391 400 400
(N) h73)—C = 218 218 218 218 218 218 218
h73)—D E%a(ﬁdn‘m%) 137 137 137 137 137 137 137
5t 713 713 773 790 790 799 799
BEEZAEE [h1—-A |5 4182 4182 4182 4382 4382 4382 4382
IR Hh A% h73)—B |HiiE. ZHEE 21,106 21.106 21,106 21,948 21.948 22.454 22.454
(1000R$/4E) [h77)—C |ZREE 8,652 8,652 8.652 8,652 8.652 8.652 8,652
h73)—D |E%8 (HiNEE) 4,058 4,058 4,058 4,058 4,058 4,058 4,058
5t 37.999 37.999 37.999 39.0401 39.0401 39.545]  39.545
BEEZAEE [h1—-A =55 214 214 214 224 224 224 224
B A% h737)—B |EfE. ®HE 1,080 1.080 1,080 1,123 1.123 1.149 1,149
(BFA/E) [h77)—C |ZREE 443 443 443 443 443 443 443
7:7: )—D |E%8 (HiEE) 208 208 208 208 208 208 208
1.944 1.944 1.944 1,998 1.998 2,024 2.024
FH L JICA .ﬁﬁl
() BRI T A L HEGE (2010 A7) Ak GRRH - A 55 o0 AT RR L2 24 B4 AT BEAMAS L 245

F7-. BAEAED 2014 FFEOMEIT 1 453 DAk (RRs - 55
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& 7-15 BEROE/L—INLIZETEEREMER

=] &R By N E ZE PN Je LM r el | EE
REHn REBREE A 640,884 65,885 303,950 32,895 55,718
(BBA) |ERREE B 343,045 295,133 132,231 122,922 126,718
ERREE c 650,635|  538211| 406,956 185,138  143484|
(FR/E) | @HE) C1 6,680] 145,231 0 541 3,633
(BHELN) c2 643,955|  392,980| 406,956 184,597 139,851|
B E D 554,906 134,435] 346,831 89,798 130,406||
(Bh#E) D1 541,823 80,447| 334,368 89,798| 117,268
(BHBEUSN) D2 13,083 53,988 12,463 0 13,138
EmE E 658,575 370,548 753,298 64,576 104,826
BREALE) E1 270,912
(REABELY E2 387,663
EEEE F 1,358,714 171,665 291,600 189,394 43,728
INEE G=A~F 4,206,759] 1,575.877] 2,234,866 684,723 604,880
FDMEE H 261,452 102,649 66,394 3,653 10,242
& J=G+H 4,468,211| 1,678,526 2,301,260  688,376] 615,122
(333 EEZT km a 178 16.0 280 838 12.9]
BEHE |EEH 1} b 120 64 80 40 24
HEF/FE [ Fkm/ £ c 19,076 5,453 9,040 2,673 2,077
FEHEER A d 92 59 59 22 35
E3E A e 336 163 221 141 157
ER& (E88) B8R f 10 19 18 13 15
ER %k (#hFER) |BR g 4
ER¥ (%) |ER h=f+g/2 12
E33 BEREEE |[TH/EEIn[=A/a 36,005 4,118 10,855 3,738 431[RKIRERAGER IBEKX)
JR B ERGEHFEE | TH/Z%30|k=B/a 19,272 18,446 4723 13,968 9,823|| R RZ XA
HRREE
(BAHE) |TH/EBEHK [m1=Cl1/b 56 2,269 0 14 151|BREEHEA
@HhBEU) | FHA/ERES [m2=C2/b 5,366 6,140 5,087 4,615 5827|EmZE A
B E
(B AHE) |MH/EMm\IE |n1=Di/c 28.4 14.8 37.0 33.6 56.5(|BR Hh i #& (33.5) & £ A
(BAHELSN) | FH/EHKEH n2=D2/d 170 915 211 0 375|mEEIER
B
(BREHE) |FH/ERGRE) [p1=E1/h 22,576 15 i #5(26,619) 2% F
(BREAZLSY) | FH/ER (ER) |p2=E2/f 38,766 HREERA
EEEE FH/EEH |a=F/e 4,044 1,053 1,319 1,343 279X REEBERITEERE)
ZTOMEE  |xt/pEHEEE [=H/G 6.22% 6.51% 2.97% 0.53% 1.69%|E R A IE A

L BRIEFLEHEH 2007 4R, 0T/ L—b (—HIINL)

(3) REOHEMH

1) HARZERN—RREH

AARFER—RCBIT O REEHERE T O, £ 716 B-H~FE=H), &
WE 7-17 E—WoH) 1T, BHEFE (2014 4) (2B 5% (LHESEE
2010 4Effiks. 1 45y) X, HIEBHRE A — S OgEK 45 EM. 4V U — k
DBEHI AL (BT, FHEEHERE D 2045 £ TIE, b %< 055 =1, HisE
¥— FOLAFI 132 B L 2R D,
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TV VEY LRy el T A IR A g E R R A SR
£ 7-16  HUNRAUOFEBRRICETSAREBR—IBRE(FE—H~FE=HDHE)
TR E—H~FE=H L2A(tmiatFaﬁ%)b—l~)
IELE] E2i EN 2014 2016 2018 2020 2025 2040 2045
£ E_1 E=t
REEE BARE |[REEEE A=a X 169 415 494 494 494 494 494
(BBA) |&Y EREREE B=b xj 300 737 877 877 877 877 877
HlRFE C=C1+C2 943 2,364 2,570 2,570 2,830 2,830 2,830
(BFEA/E) (BhE) Cl=c1 Xk 10 24 27 27 29 29 29
(BN hELIS) C2=c2 Xk 934 2,340 2543 2543 2,801 2,801 2,801
PE D=D1+D2 575 1,623 1,870 1,870 1,939 1,939 1,939
(B hE) D1=d1 Xm 562 1,594 1,839 1,839 1,907 1,907 1,907
(Ehh&ELIS) D2=d2 Xn 13 30 31 31 32 32 32
EmE E=E1+E2 1,151 2,721 3,244 3,244 3,244 3,244 3,244
(BREH %) El=el Xs 492 1,131 1,344 1,344 1,344 1,344 1,344
(BREHELIS) E2=e2 X g 659 1,589 1,900 1,900 1,900 1,900 1,900
EERE F=fXp 1,129 2613 3,047 3,047 3,077 3,077 3,077
INEE G=A~F 4,269 10,474 12,101 12,101 12,461 12,461 12,461
ZDhiEE H=G X h 266 651 753 753 775 775 775
P J=G+H 4,534 11,125 12,854 12,854 13,236 13,236 13,236
EE BAEE |[BBREEFE FH/ZZ*0|a 10,855 10,855 10,855 10,855 10,855 10,855 10,855
R &Y ERERETE FH/ZZ*0[b 19,272 19,272 19,272 19,272 19,272 19,272 19,272
HlRETE
(B hE) FH/EE [o1 56 56 56 56 56 56 56
(B h&ELSY) |[FH/ER |2 5,366 5,366 5,366 5,366 5,366 5,366 5,366
EiEn g
(B hE) A/EmEn |[d1 33.5 33.5 33.5 335 33.5 33.5 335
EhEus) |[FrR/EHEH]|d2 170 170 170 170 170 170 170
EHE
(BREH %) FH/ERRH) et 26,619 26,619 26,619 26,619 26,619 26,619 26,619
(BREHELIS) | TH/ER(ER) [e2 38,766 38,766 38,766 38,766 38,766 38,766 38,766
EERE TH/ZEH |f 1,319 1,319 1,319 1,319 1,319 1,319 1,319
Z DR E RNEHLEE [h 6.22% 6.22% 6.22% 6.22% 6.22% 6.22% 6.22%|
(3 EEE T INEEST km li 15.59 38.26 45.49 45.49 45.49 45.49 45.49
EEHE Bl sk [} k 174 420 474 474 522 522 522
Bl &R | Fkm/E m 13,090 35,900 41,530 43,390 43,390 43,390 43,390
FEHEH A n 74 170 185 185 191 191 191
ELEY A P 856 1,970 2,310 2,310 2,333 2,333 2,333
BRE(ERR) BR q 17 4 49 49 49 49 49
ERB(HFER)  |BR r 3 3 3 3 3 3 3
EREL (R E) ER s=q+r X 0.5 185 425 50.5 50.5 50.5 50.5 50.5
TR E—H~E=H LAGUDFILIL—E)
&R #B E-T EN 2014 2016 2018 2020 2025 2040 2045
E—H E_H E=
REEE BARE |[REEEE A=axj 154 400 479 479 479 479 479
(BBA) |&Y EREREE B=b xj 274 711 850 850 850 850 850
HlRTE C=C1+C2 943 2,364 2,570 2,570 2,830 2,830 2,830
(BFEA/E) (BhE) Cl=c1 Xk 10 24 27 27 29 29 29
(BN hELIS) C2=c2 Xk 934 2,340 2543 2543 2,801 2,801 2,801
FE D=D1+D2 522 1,560 1,803 1,803 1,870 1,870 1,870
(B hE) D1=d1 Xm 510 1,531 1,773 1,773 1,838 1,838 1,838
(B h&ELIS) D2=d2 Xn 11 29 30 30 31 31 31
EmE E=E1+E2 994 2,563 3,086 3,086 3,086 3,086 3,086
(ERE A %) El=el Xs 413 1,051 1,264 1,264 1,264 1,264 1,264
(BREHELIS) E2=e2 X g 581 1,512 1,822 1,822 1,822 1,822 1,822
EERE F=fXp 1,020 2,505 2,939 2,939 2,970 2,970 2970
INEE G=A~F 3,907 10,103 11,727 11,727 12,086 12,086 12,086
ZDhiEE H=G X h 243 628 729 729 752 752 752
P J=G+H 4,150 10,731 12,456 12,456 12,837 12,837 12,837
EE BAEE |[BBREEFE FH/ZZ*0|a 10,855 10,855 10,855 10,855 10,855 10,855 10,855
R &Y EREREE FH/ZZ*0[b 19,272 19,272 19,272 19,272 19,272 19,272 19,272
HlRETE
(B hE) FH/EEH [o1 56 56 56 56 56 56 56
(B hELSY) |[FH/ER |2 5,366 5,366 5,366 5,366 5,366 5,366 5,366
Ein g
(B hE) A/EmEn |[d1 33.5 33.5 33.5 335 33.5 33.5 335
EhEus) |[FrR/EHEH]|d2 170 170 170 170 170 170 170
EEE
(BREH %) FH/ERGRH) el 26,619 26,619 26,619 26,619 26,619 26,619 26,619
(BREHELIS) | TH/ER(ER) [e2 38,766 38,766 38,766 38,766 38,766 38,766 38,766
EERE TH/ZEH |f 1,319 1,319 1,319 1,319 1,319 1,319 1,319
Z DR E RNEHLEE [h 6.22% 6.22% 6.22% 6.22% 6.22% 6.22% 6.22%|
(3 EEE T INEEST km li 14.21 36.88 4411 4411 4411 4411 4411
EEHE Bl sk [} k 174 420 474 474 522 522 522
Bl &R | Fkm/E m 11,189 32,771 38,115 39,886 39,886 39,886 39,886
FEHEH A n 67 164 178 178 185 185 185
ELEY A P 773 1,890 2,228 2,228 2,252 2,252 2,252
BRE(ERR) BR q 15 39 47 47 47 47 47
ERB(HFER)  |BR r 1 1 1 1 1 1 1
EREL(HRE) ER s=q+rX 0.5 155 39.5 415 475 475 415 415
Hidh: JICA SR
() SRS 1T 7ud FEYEAEEE (2010 4F) ks (R 375 - B W‘Tﬁﬂ%ﬁ R BEAAR (T HAURL)
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TIUNEY Ry a i T s N R A Ieeis
o = -_— N
£ 7-17 B0 EBRRICET5ARERR—AZEE(E—HOHADIESE)
TR E—Ho#H L2A(imia'zfa'ﬁ%)b— k)
&R E-T EN 2014 2016 2018 2020 2025 2040 2045
E—H
REEE BARE [RIEREFE A=a X 169 169 169 169 169 169 169
(BBA) |&Y E B=b xj 300 300 300 300 300 300 300
HlRTE C=C1+C2 943 943 943 1,139 1,139 1,236 1,236
(BFEA/E) (BhE) Cl=c1 Xk 10 10 10 12 12 13 13
(BN hELIS) C2=c2 Xk 934 934 934 1,127 1,127 1,223 1,223
PE D=D1+D2 575 575 575 607 607 628 628
(B hE) D1=d1 Xm 562 562 562 594 594 614 614
(Ehh&ELIS) D2=d2 Xn 13 13 13 13 13 14 14
ERE E=E1+E2 1,151 1,151 1,151 1,151 1,151 1,151 1,151
(EREH %) El=el Xs 492 492 492 492 492 492 492
(BREHELIS) E2=e2 X g 659 659 659 659 659 659 659
EERE F=fXp 1,129 1,129 1,129 1,151 1,151 1,165 1,165
INEE G=A~F 4,269 4,269 4,269 4518 4518 4,650 4,650
ZDhiEE H=G X h 266 266 266 281 281 289 289
P J=G+H 4,534 4,534 4,534 4,799 4,799 4,939 4,939
EE BAEE |[BBREEFE FH/ZZ*0|a 10,855 10,855 10,855 10,855 10,855 10,855 10,855
R &Y EREREE FH/ZZ*0[b 19,272 19,272 19,272 19,272 19,272 19,272 19,272
HlRETE
(B hE) FH/EE [o1 56 56 56 56 56 56 56
(B h&ELSY) |[FH/ER |2 5,366 5,366 5,366 5,366 5,366 5,366 5,366
B E
(B hE) A/Emsn |[d1 33.5 33.5 33.5 335 33.5 33.5 335
(EhEUN) |[FR/EHEH]|2 170 170 170 170 170 170 170
EEE
(BREH %) FH/ERGRH) el 26,619 26,619 26,619 26,619 26,619 26,619 26,619
(BREHELIS) | TH/ER(ER) [e2 38,766 38,766 38,766 38,766 38,766 38,766 38,766
EERE TH/ZEH |f 1,319 1,319 1,319 1,319 1,319 1,319 1,319
Z DR E RNEHLEE [h 6.22% 6.22% 6.22% 6.22% 6.22% 6.22% 6.22%|
(3 EEE I INEEST km li 15.59 15.59 15.59 15.59 15.59 15.59 15.59
EEHE Bl sk [} k 174 174 174 210 210 228 228
Bl &R | TFkm/E m 13,090 13,090 13,090 13,946 13,946 14,517 14,517
FEHEH A n 74 74 74 78 78 81 81
ELEY A P 856 856 856 873 873 883 883
BRE(ERR) BR a 17 17 17 17 17 17 17
ERB((HFER)  |BR r 3 3 3 3 3 3 3
EREL (R E) ER s=q+r X 0.5 185 185 185 18.5 185 18.5 18.5
=R B—HDH L2AFITFILIL—F)
ER B E153 = 2014 2016 2018 2020 2025 2040 2045
£—#
REE BAEE |[BRBREEE A=a X 154 154 154 154 154 154 154
(BB3) |&Y ERERETE B=b Xj 274 274 274 274 274 274 274
HlRRETE C=C1+C2 943 943 943 1,139 1,139 1,236 1,236
(BHM/E) (B hE) Cl=c1 Xk 10 10 10 12 12 13 13
(B h&ELIS) C2=c2 Xk 934 934 934 1,127 1,127 1,223 1,223
BEnE D=D1+D2 522 522 522 551 551 570 570
(B h#E) D1=d1 Xm 510 510 510 539 539 558 558
(B hELIS) D2=d2 X n 11 11 11 12 12 12 12
ERE E=E1+E2 994 994 994 994 994 994 994
(BREHE) El=el Xs 413 413 413 413 413 413 413
(BREHELIS) E2=e2 X g 581 581 581 581 581 581 581
EERE F=fXp 1,020 1,020 1,020 1,042 1,042 1,054 1,054
NEE G=A~F 3,907 3,907 3,907 4,153 4,153 4,282 4,282
ZDEE H=G X h 243 243 243 258 258 266 266
&t J=G+H 4,150 4,150 4,150 4412 4412 4,549 4,549
3 BAERE [REREE FH/E%*0|a 10,855 10,855 10,855 10,855 10,855 10,855 10,855
R &Y ERRAEE FH/EZ*0[b 19,272 19,272 19,272 19,272 19,272 19,272 19,272
HlRREFE
(B hE) FH/EFE [c1 56 56 56 56 56 56 56
(;ﬂg%u%) FH/EFE 2 5,366 5,366 5,366 5,366 5,366 5,366 5,366
JEE
(BhE) M/Em+a [d1 33.5 33.5 33.5 33.5 33.5 33.5 335
(EhBEUSN) |[TR/FEHEH|2 170 170 170 170 170 170 170
ERE
(BREHE) FFH/ER(0E) et 26,619 26,619 26,619 26,619 26,619 26,619 26,619
(BREHELIS) | TH/ER (E) [e2 38,766 38,766 38,766 38,766 38,766 38,766 38,766
EERYE FTH/ZE% |f 1,319 1,319 1,319 1,319 1,319 1,319 1,319
ZDMEE ®NETHEE  [h 6.22% 6.22% 6.22% 6.22% 6.22% 6.22% 6.22%|
L3 EE I T INEEST km li 14.21 14.21 14.21 14.21 14.21 14.21 14.21
EEHE Bl [} k 174 174 174 210 210 228 228
HElEYA/EE | TFkm/E m 11,189 11,189 11,189 11,957 11,957 12,468 12,468
RHEH A n 67 67 67 A A 73 73
ELE A p 773 773 773 790 790 799 799
ERB(ERR) R q 15 15 15 15 15 15 15
ER%K (h FER)  |EBR r 1 1 1 1 1 1 1
EREBBRH) ER s=g+r X 0.5 15.5 15.5 15.5 155 155 15.5 15.5
Hidh: JICA SR
(V) A AR 30 SEHEAEE (2010 45 il (R - B 43 BT LS 24 A4 E | 5
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7TV VEY ST T T A R S Y R A SR
2) BIHUfIRS N — AR E

* 7-18

1) THRMH L BAREEN—RITBIT H2BEIZONT,
OB, HARFEBESN—AREO—BICE £ D INENFE TS % 5
B NMEB RO ZEEZE L TEIE LT,
KOF7-19 (F—HloH)

N%:ﬁ;ﬁ)\

%‘ﬁ L/\

B R~ — R THREE LT,

HA L

HAHEREF LD, £7-18 E—H

IR, BAZEAEIE (2014 4F) IR D%

e GEYEAESE 2010 4R4liks . 1 4257) 13, HUBPHE L — F DIEERI 80 B LT /b,

F U o — kDG
%L I D =W, HiUEBER L — FOBA

Hoion

T—R: H— §H~% %ﬁ L2A(tmia'zl3fﬁ%»—l~)

ART3EHLVLTILT, HE

FTERRICHE TR MAERA—REE (E—H~FE=HDHS)

5 EARAERE D 2045 £ TR B D
K233 E LTIV D,

IE B 2014 2016 2018 2020 2025 2040 2045
g | g-8 | =8

HARA-Z BRREEE A 169 415 494 494 494 494 494
BE ERREE B 300 737 877 877 877 877 877
HHREEGRCENE)|C 934 2,340 2,543 2,543 2,801 2,801 2,801
(BAA/E) [BHERGENE) D 659 1,589 1,900 1,900 1,900 1,900 1,900
EhHE E 1,065 2,749 3,210 3,210 3,280 3,280 3,280
LEELS F 1,407 3,294 3,831 3,831 3,885 3,885 3,885
&t G=A~F 4534 11,125 12,854 12,854 13,236 13,236 13,236
niE RREEE a=A X 50% 85 208 247 247 247 247 247
ANGE EREGEE b=B X 50% 150 369 438 438 438 438 438
(BARA-R) HRREFEE c=C X 40% 373 936 1,017 1,017 1,120 1,120 1,120
EEE d=D X 10% 66 159 190 190 190 190 190
(BEEH/%F) |85t g=a~d 674 1,671 1,893 1,893 1,996 1,996 1,996
HE b (JPY/RS) h 51.171 51171 51.171 51.171 51.171 51.171 51171
AGEEBEHLEE j 33% 33% 33% 33% 33% 33% 33%
IRhA-Z LEINCES M=g/h X j 4,348 10,777 12,205 12,205 12,870 12,870 12,870
BE EHE N=E/h 20,806 53,730 62,721 62,721 64,101 64,101 64,101
FDHDTE P=(G-g-E)/h 54,627] 131,025] 151,491] 151,491] 155561 155,561] 155561
(1000R$/4E) |&Et Q=M~P 79,781 195,532 226,418| 226,418| 232,531| 232,531| 232,531

TR E— #ﬂ~% % L2A(A YT FILIL—hB)
IE B = 2014 2016 2018 2020 2025 2040 2045

_ 24 | - | $=
HARA-2 BRREEE A 154 400 479 479 479 479 479
BE EREREE B 274 711 850 850 850 850 850
EMREEMRCENE)|C 934 2,340 2,543 2,543 2,801 2,801 2,801
BAA/F) [E@MEGENER) D 581 1,512 1,822 1,822 1,822 1,822 1,822
EhE E 933 2,607 3,064 3,064 3,132 3,132 3,132
LEE Lt F 1,274 3,162 3,698 3,698 3,754 3,754 3,754
&5t G=A~F 4,150 10,731 12,456 12,456 12,837 12,837 12,837
aE RREREE a=A X 50% 717 200 239 239 239 239 239
ANGE ERREE b=B X 50% 137 355 425 425 425 425 425
(BAA-R) HHRREE c=C X 40% 373 936 1,017 1,017 1,120 1,120 1,120
pELTTE- d=D X 10% 58 151 182 182 182 182 182
(BBEH/%) |&&t g=a~d 646 1,643 1,864 1,864 1,967 1,967 1,967
HEL—} (JP¥/RS) h 51.171 51.171 51.171 51.171 51.171 51.171 51.171
&&E%jﬂﬁtb$ j 33% 33% 33% 33% 33% 33% 33%
N NIENGE M=g/h X j 4,164 10,593 12,021 12,021 12,686 12,686 12,686
BrE BhE N=E/h 18,225 50,950 59,871 59,871 61,203 61,203 61,203
ZFRHDTRE P=(G-g—E)/h 50,255| 126,668 147,129] 147,129] 151,227 151,227] 151,227
(1000R$/%E) |EEt Q=M~P 72,643| 188,210{ 219,022| 219,022| 225,116] 225,116] 225,116
Hi i JICA FHAH
() AR IR A0 JEHEAR T (2010 4F) il (R « BA TS 40 W IRF L 24 B A1 B A L A 50
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7T EY Sy e i A R i 4R e i A AR &
® 7-19  YUAYOFEBRIZSTEEBEER—RABER(E-HOADHE)

TR E— %ﬁwﬁ L2A(ﬂi’.ﬁ§ﬁﬁ%)b k)

IE B = 2014 2016 2018 2020 2025 2040 2045
1

HARA-Z BRREEE A 169 169 169 169 169 169 169

BE ERREE B 300 300 300 300 300 300 300

HFHREEGRCEANE)|C 934 934 934 1,127 1,127 1,223 1,223

(BAA/E) [EBHERGENE) D 659 659 659 659 659 659 659

EhHE E 1,065 1,065 1,065 1,098 1,098 1,120 1,120

LEELS F 1,407 1,407 1,407 1,446 1,446 1,468 1,468

&t G=A~F 4534 4534 4,534 4,799 4,799 4,939 4939

niE RREEE a=A X 50% 85 85 85 85 85 85 85

ANGE& ERREE b=B X 50% 150 150 150 150 150 150 150

(BARA-R) HRREE c=C X 40% 373 373 373 451 451 489 489

PEL TR d=D X 10% 66 66 66 66 66 66 66

(BEEH/%F) |85t g=a~d 674 674 674 751 751 790 790

HEL—b(JPY/RS) h 51.171 51171 51.171 51.171 51.171 51.171 51171

AGEEBEHLEE j 33% 33% 33% 33% 33% 33% 33%

IRhA R NEANEE M=g/h X j 4,348 4,348 4,348 4,846 4,846 5,095 5,095

BE EHE N=E/h 20,806 20,806 20,806 21,453 21,453 21,879 21,879

FDMDEE P=(G-g-E)/h 54,627 54,627 54,627 57,647 57,647 59,208 59,208

(1000R$/%F) | &t Q=M~P 79,781 79,781 79,781 83,947 83,947 86,182 86,182
r— E— #ﬁwa L2A(7J"J SFILIL—k

EH = 2014 2016 2018 2020 2025 2040 2045

=1

HARA-2 BREEE A 154 154 154 154 154 154 154

BnE ERREE B 274 274 274 274 274 274 274

HRREEMRENE)|C 934 934 934 1,127 1,127 1,223 1,223

(BRFA/E) |BHREGEIER) D 581 581 581 581 581 581 581

BEHE E 933 933 933 963 963 983 983

EER LSt F 1,274 1,274 1,274 1,312 1,312 1,333 1,333

&85t G=A~F 4,150 4,150 4,150 4412 4412 4,549 4,549

aE BRRREE a=A X 50% 77 717 717 717 77 77 77

NS EREFE b=B X 50% 137 137 137 137 137 137 137

(BARA-R) |EmRREE c=C X 40% 373 373 373 451 451 489 489

B d=D X 10% 58 58 58 58 58 58 58

(BHAH/%E) |85 g=a~d 646 646 646 723 723 762 762

HEL—} (JP¥/RS) h 51.171 51.171 51.171 51.171 51.171 51.171 51.171

A& B j 33% 33% 33% 33% 33% 33% 33%

A -2 NEANGE M=g/h X j 4,164 4,164 4,164 4662 4662 4911 4911

Be EHE N=E/h 18,225 18,225 18,225 18,818 18,818 19,208 19,208

ZDHDRE P=(G-g-E)/h 50,255 50,255 50,255 53,271 53,271 54,799 54,799

(1000R$/£E) |Gt Q=M~P 72,643 72,643 72,643 76,752 76,752 78,918 78,918

Hi L : JICA SR
() BRI T A0 FEHEAE T (2010 4F) S (RRF < TS /0 WTIRR L2 24 RE AR FE (A L 4L 5

F7-. FIZEED 2014 FEOMEI 1 5 Ok (FR%s - T #
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TIVEY R a B A 1#

R {2 (R o A

7.3.3

HETEREDT LD

ZZETORFHEREE LD, F
3 7-20 OV 7-11 12”7, Eﬁ%ﬁ&‘ (2014 )

GVl N
FILL— RO

FEHRIZ

14E5y) 1, HUIEBIs L — F DSBS
DFER 111 H L7y (K 61 {EM) T,

#) 122 ﬁﬁ L7y (8967 M
FHRE IR D 2045 4Tl

BHEL I HE = KB L — FOBREKI 346 B LTV (8 190 (BM)

Bl E)rf&ﬁ”;fifx;%f’ (LTRSS . H A
B HkescE (GEMEERE 2010
)R

U

é:focéo

® 7-20 HURAYOREBRRICSTIEFERRROELD
T—R:.B— Eﬂ~% %ﬁ L2A(Hhigk B 3EJL—b)
X5 2014 2016 2018 2020 2025 2040 2045
| FE—H -8 E=H
5 th{f 4% AN (EEE+515F) 46,305] 107,229] 124,093] 124,093] 126,136] 126,136] 126,136
RE EhE 20,806 53,730 62,721 62,721 64,101 64,101 64,101
ZDHDEEE 54,627| 131,025 151,491] 151,491 155561 155561] 155,561
(1000R$/4F) |&Et 121,738 291,985 338,306] 338,306] 345797 345797 345797
EENiT ANEE (BEHYE) 2,821 6,607 7,618 7,618 7,792 7,792 7,792
RE EhE 1,065 2,749 3,210 3,210 3,280 3,280 3,280
ZDHDEE 2,795 6,705 7,752 7,752 7,960 7,960 7,960
(BFA/E) |&F 6,681 16,061 18,579 18,579 19,032 19,032 19,032
r—2: %—%ﬁ~% %ﬂ L2A(F Y FILIL—F)
X5 2014 2016 2018 2020 2025 2040 2045
| _ E—H F=H E=4
I Hh i AN (BEHLE) 42163] 103,170] 120,007 120,007] 122,106 122,106] 122,106
RE BHE 18,225 50,950 59,871 59,871 61,203 61,203 61,203
FDHDIEE 50,255| 126,668 147,129] 147,129] 151,227] 151,227 151,227
(1000R$/%F) [&Et 110,642 280,787] 327,008] 327,008] 334536] 334,536/ 334,536
EEXif NGB (EEE+515F) 2,590 6,380 7,390 7,390 7,566 7,566 7,566
RE BHE 933 2,607 3,064 3,064 3,132 3,132 3,132
FDHDIEE 2,572 6,482 7,529 7,529 7,738 7,738 7,738
(BEEMR/%) |&&t 6,094 15,469 17,982 17,982 18,436 18,436 18,436
r—2: %—%ﬁ(bﬁ L2A(i1bﬁ?l3rﬁ%)b—i~)
X% 2014 2016 2018 2020 2025 2040 2045
_ﬁﬁ
5 thf 4% A (EEE+515F) 46,305 46,305 46,305 47,801 47,801 48,655 48,655
RE EhE 20,806 20,806 20,806 21,453 21,453 21,879 21,879
ZDHDEE 54,627 54,627 54,627 57,647 57,647 59,208 59,208
(1000R$/4F) |&Et 121,738] 121,738 121,738] 126,902] 126,902] 129,741 129,741
EEXif AGEE (EEHLE) 2,821 2,821 2,821 2,950 2,950 3,019 3,019
RE EHhE 1,065 1,065 1,065 1,098 1,098 1,120 1,120
ZDHDRE 2,795 2,795 2,795 2,950 2,950 3,030 3,030
(BHA/E) |&F 6,681 6,681 6,681 6,997 6,997 7,168 7,168
r—X: %—%H(DH_ L2AF) O FILIL—R)
X5 ZH 2014 2016 2018 2020 2025 2040 2045
F—H
15 Hh A% AEE (BEE+LT) 42,163 42,163 42,163 43,702 43,702 44,457 44,457
RE BHE 18,225 18,225 18,225 18,818 18,818 19,208 19,208
ZDHhDERE 50,255 50,255 50,255 53,271 53,271 54,799 54,799
(1000R$/%E) [&Ft 110,642 110642] 110,642] 115792] 115792 118,463 118,463
B A& ANGEE (EEHE) 2,590 2,590 2,590 2,721 2,721 2,785 2,785
BeE EhE 933 933 933 963 963 983 983
Z DM DERE 2,572 2,572 2,572 2,726 2,726 2,804 2,804
(BFA/E) |&5 6,094 6,094 6,094 6,410 6,410 6,572 6,572
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Consultation with SVMA for the
Requirement of EIA/RIMA

Request for EIA/RIMA
(DECONT)

Preparation of
Terms of Reference for EIA
(DECONT-2)

'

EIA Study and
Preparation of EIA/RIMA
(SVMA, CADES, Project Proponent)

A 4

l For the project EIA/RIM;
is not required

Public Consultation
Meeting

!

Meeting of
CADES

Approval of EIA/RIMA
(CADES)

Issue of LAP ||

(DECONT)

Hii : JICA FAA I VERY

8-1 Yoo mICEITAERRENA(LAP)ICEIHSFHiE

Issue of LAP
(DECONT)

] ¥

Issue of LAI Preparation of Basic Environmental |
(SVMA) Plan (PBA)
3 )

Environmental Monitoring Consultation with relevant

Defined in EIA/RIMA ~_Institutes '
T to Obtain Environmental Permits
Fulfillment - v -
of Requirements by EIA/RIMA Issue of Environmental Permits

Approval of
Fulfillment Defined
in EIA/RIMA
(DECONT)

Approval of
Fulfillment Defined
in EIA/RIMA
(DECONT)

Issue of LAO
(SVMA)

Hii : JICA FAA I VERY

E 82 HuNYOmIcEITAEMEEFT(LAPIRESEIIEEREBHA(LAOMBIIETOFEHEE
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Official decision of the project and
permission of entering survey for land acquisition
(Municipal government)

v

Determination of boundary of the project site ' Date of the survey can be considered
30days -------- and survey of property to be acquired F-------1 Y

(SPTrans and contractor) ! as “cut-off date” for entitlement !

e

Confirmation of the survey results and ' orohibition on any transfer of property |
30-90days ----- declaration of the project site for public utilization [------4 ~ prot Y T of property |
subject to the compensation !

(DESAP and SMT) e ]

v

Determination of compensation amount
(SPTrans)

30days ----------

v

Approval on compensation amount
(DESAP)

15days -----------1

Agreement with
legal property owner
(SPtrans and DESAP)

Legal process
(DESAP)

- 100 days

A 4

_____________ Disbursement of compensation ¢ .
15 days (SMT and SPTrans) Legal judgment

L 2

Notice to owner on surrender

15days -mommmmomooos (SMT and SPTrans)
v
_______________ Possession of the property
15 days (SPTrans)
v

Release for construction

A EPIORTEEE. HETHEHALKBED SPTrans NHEEE Lo n Y2/ P TELNERERIZE S,
HiL « JICA FHE R

® 8-3 HrvnomizHiTHABREGFHRE
(4) HED LIIREBLH BRI OHHHE

BIFRIE I EE SV TR S LS IR B L 2 EREIT T DMilE Fhe & 2 L FITRT,
BEL T, ZNSEEICHT DM E T, I BERICT T 2&8MH & L ThHSEh s,

T B HMME - ISR T D ORMERRIL, 7 Y = M 11 o - o> T il
OPRERERICESSH I ENS, @, T Mg, EEFHOHMELLITHEM =
Fe3EH %, MEE HOFEICERL Tid, BisSIz B oM ER A 45 1055
PGSR TR 5y DMMEIR T B 2, IGSHRd 7o s Ak o LA
BN TRWG G, ZOMENFTA T 5 L TR T 5,

EEROCZOMBEEY B 2ME . (LE R OZOMOREMIZEE T HiERIT. £
DI, i B OGN DIRTEZBE £ A | [ DE PEZ IR T DB EE
BHzZb LIl A5, GHE~OREO LML, FMZEI R~ 2 Fikz V£
T, ML, BT D R OREIEY OFTA B IINA . FE AR &K ORIKICE
Xhibh s,

THEMEREOEGAMIKT HME . HHHLIIEFEOEE NI L TEMHE A X
hbnd, =T ARG LT EHOE R - Te A G FEOIERIZ OV TR, BiTiE
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8.2

8.2.1

8.2.2

RERORT
FAVSHUL—FZBITEBE~DELE

ZOHEET, Yo vnOfEHERICT RE@RE S AT LAEHEATLIEOTH D, —
R, hEERE S AT BT K D BREEA~O BB HRAY/ N S WS AT BRBE R
ORGSR, W< ONOEENRE SN, ERRATEREL, OERBEE, OHFK
fof LW R~ DR, Q@RI P OEKEME, £ LT, @ERMHET RS - IR
BThd, TR hODOEBELEH L -LDThHD,

%® 84 FYSHIIIL—MBIERTELERE

PR FE A
1 - ERBER
2A - AR IR F O IR
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o I FERDEER
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HTFEEOE AL, [EONT-THEAZZE L TPITU2025 O Tl S - HEICRE S
nod,

LI EDHNG | Tk s 27 LA O USNAOFE TIIHMZERT 5 2 &2tk
WEEZ D,

823 REEEN—FDOHW

IV T INVEOBEEEL T D 0/ IMET D720, AR RS R LV — R RET S iz,
HE S S AT MRS ISR IR O R 2 FIHT 5720, U T ur— ME
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(1) Line-1 DXL — k

Line-1 O FEWREE B IERBIETH 5, Line-1 OJELIT LB E 72> T, R
—RMIREsENDE, AV —k (77 VA4 - BV VER) I T, 40P
Jb— MIATT 2 EEIL 2V, O KRHANCH 5 Santa Ana 18 1 D A3 L— |k &
LTEZOND, LL7R L, ZOEKIX Line-1 OfUEEL— K & L TEAREYTH
5o VoA FEEEZFIAT H5E . Line-1 1% M’Boi Mirim JEE 2 B 43I 2 = L 127
L0, FINZ/RT X 91z, Jardim Angela 7> 5 % D435 5 % T Line-1 & Line-2A 23 B ##
AT D LI 5720, Line-2A OWE 13> T L E 9, TFETHITIX Line-2A
DOk EIT 30,000PHPDT #2572, HMD K 5 RETIXERTH S, U LOF
M5, Line-1 ORE/L— MMIFRE TE RV,

Line-1

L - JICA A

B 8-4 Line-1& Line-2A OEAR
(2) Line-2A OfFE L — b

Line-2A DT F/0 R 8 T, Bk LF WM R OEIRHME L . W WO/ MR 72 3 R
Bl T 5, AU P Lb— i, Jardim Angela 7> 5% 4km o 52 E Tl M’Boi
Mirim EHZFIH L, & 205K WA -> T Santo Amaro ([ZFE %, i X R
AR AR T OB EIRMEA R & 72 DX TH Y | O X TIE BRI E & 7
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M’Boi Mirim J& 5 O RME A HET 2 0EZRIE. M’Boi Mirim 1B OAMANZ & D EE O
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Mirim 18 5 O [lif| 2 ke 79 50— 272 b,

? The location is indicated as @ in Figure 7-1.
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—J7, KEIROWOERBERA BT 50 L LTIL, Guarapiranga Y ZFIH T+ 5%
BEZHND,

Original Route .

Alternative Route

Cannotbean y 3
alternative even 20 M T : —

though a road T == 5 ) S T
exists.

Metrd
CPTM

() J__\;.Ibé-f,]uars

3 § = b
== [ Jacdim Angela :

L« JICA A

i

K 85 {K#HIL—
(3) Line-2B OftE/L— b

Line-2B D F=F 72 M4 T Santo Amaro & Joao Dias 1Y OB OERBEZTH 5,
Line-2B OWANZIZ =2 Dl 3% %, Hllo> Adolfo Pinheiros~Santo Amaro i ¥ & |
Pa18l> Marginal Pinheiros il Y T# %, Adolfo Pinheiros i ) OERBERIZ, 4V )
JLob— K K0 B K & W, Marginal Pinheiros i Y /L — ki, Joao Dias i V) % 5,
Yar T 47 AV X, Ver. Jose Deniz- Ibirapuera- Santa Cruz BRT DIEHRCTH 5,
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Bv— FOFRED KR,
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b5, VT FNN—REFITLT, RANL— K Lo TWDHERN D DN, &k
VAT LEEATDHIITEE N K 3km (S o THMBGASKE L D,
1T L CA % Marginal Pinheiros # 0 Z T 2F HE 2 b D53, CPTM O A )L R
MEERD, TNOLOBERIFABEL—FE LTIBZ LR,

Line-2D OWERRE L LT, oo REOHNEZERTHIEBRNEZOND, 20
B4R 1%, Pinheiros JIlZ =&t « = k V5 & Cidade Universitaria 15 % 8 5,

824 BEIRShf-KRBEZF)L—F
TRIT, ERROSITORERE S NIZAFEL—FTH D,
& 85 fR#IL—b

| RE~OEE R —b
1 FERBIS FUVF N —h
2A TR D 28R FEEHPNEREO/L—b

T RBix Guarapiranga 9 /L —h
2B FERBIS FUVF N —h
2C SAVARAF R s, HT A ~ D 2 FUPFN—k

(EHEVELTR Rebougas i#Y ? /L —h
2D PRS2 B @I B~ DR RFAENZ @i 35/ —b
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98K
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Line-2A Dkt (H ] Hi A ~Santo Amaro)

FV T NRE, DERNBNTEDOERBENSE L L0, Ar— b TIHER
BEAIIFEAE L7220, L LRy &, ARERRITEB I h o s2@si 2 & 72 b9 [ Ret
W%, oy uiiliE BRI OUHERTEN H Y | ARHZE LTI ERBER D 4
BERDLAMRMEG DD, LTORIT, TV VT AVRERBERLELE LD TH D,

RBIEH ERNAIES Rk
CEURED) (Guarapiranga 1Y)

I R s # 80 ALY i3

R R | BRI KD A IE IR

D5

HEATHRF O | & IR FEHRD TR DS LB
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i FEBERO KT e TR | ARkl BRT OEfT4#ERF 75
WA VERHD

Line-2C o g
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At & WhaE L7223 5 DEPAVE/ISVMA DY 7 = 2 MG U TEMT 5,
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(4)

Q)

(6)

Q) INEORkHL, AR ER A BER ORI EORFICEE L, T Y e hEhiE,
FHEM, T — B AR

b) AT HE~ORE R OB R E SRS 0O S i

C) JRBEHLO[AIE

d) RHIONEA & B D Fhi

e) TOMORKMORE, Jrak, B AEARIEIZ B L 72

FISN 72 4 & L C . DEPAVE/SVMA [k 2 5 k3 & i 4~ 5 7= o D + DA Z U~
TANTEEAENDD, LLENE, MEOHEUFEMNZHERTIE, IFELAED,
—ZZEBWT, BEIBWVOR « AR OEMSC, BisB@ TR OBMmENA Y 7 =X f S
nTna,

RENEHEORE

TaVxl NEMEFIT, EAT Y 2 — LA S DBREREFE A ERTALERH D
F 72 %X DEPAVE/DPAA DEGREGDVLENRH D, T X TORADIKERSCEARIL,
ZOBRBENEFEOF CIRESIARINILERND D, —RICIE, BEREOR
DO LHEFERBIFICATON S, RERMEOZ O OREEIX, RERET (LA
DOFTRD S, HEFFAN(LAO)NH A 7= 0101, R EREZF (LA TER SN -7
RTCOFHEERT DMLEND D,

8=l

BEREBOE=F) VL HE

BEHEETHIE CRO DN HEEEEZ T =4 ) /T 5720, DPAA (3702 Y =7 b
FREE NG U TSRS EEZERT D 2 L 2RO TS, ERORENIX, THF2A
THHEE) & THINEEICET @5 HREZART)) IZX - T, GEH I D LEN
b5, THINMeGEREE) 1T, ==y FORMBE L & b2, 1) BHEEE,
2) NA A~ A, 3) BIAROBEICENHIZMHH UMb 4) MEBHEETOFEMEHR, %
LR T AMENR D S, [HITELICBET 25 ®EEART)) 11, 1) BIARBGEROE®R,
2) WM e TRAERE R E T HLERD D,

RENREFEOSENRMEDOTHE T L

FHILE LT, SO 7 1 ORI — & O S, RS RRA
(CCA) J 7238 H KT 2 EBREERUE D 72D O AT IS W CRHAE SN - R EERHE
CEFHREE . RS ORITIT S LB RS 5,

BB D72 OB Ehi-e Y — v AL AL, TERFA R L7ZAE L — ks,
SIS W CHEIEICRE T D MNEN D 5, BB UE FBRO &M EOF
1T, UTFoEERICE SN TIThL 5,

VCF = CFXV
VCF = BREZ B T B O & B 7o (il
CF = BRI E Tl b= AR DK
vV = Rt~ = > ~ DSR2 (i
V=Vm+Vp
vm = SVMA |2 X U /R S T2 il AR O (TTECR Al 123/SVMA-G/2002)
Vp = R PR EEM O ATk
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(8)

st N— b EiZH B AROBREIZONWT

%G L— b B TR G R ZERNE, 34k 7 ¥ 2 (Caesalpinia Peloto Phoroides) & £&
8 (Tipuana) TH 5, + D > 71 (Bauhinia forficata), = (pau-ferro), a1 2, A
7 7 (figueira / falsa seringueira) 72 K3 L6415,

IR I D RBARDEEFMIE D TEE R 5HE

1) FtEGE

E L= )VEE DT ORBIROEE, B, fElOSEAMEIZ >\ T, LITNICE
KT D HIEIC K > CTHIEIREIE Z1T -T2,

a) AR O R

%G — b CERERDMRE S A BIARKT. MIZEEE L5 MR 2 L AR
DY A X FEEE, R AT EOHMBIC L » TR Lz, 2l LR 778
TEI AT a7 N0 OREEEREEIARIMAIZ L > TIThbhbd TETH D,

b) kit BHEOPELEBADOKEDHE

BIR OB E & (R E L | BREEAE CER SNIMEEE T T 720D a2 MEKIC
BWTL, BE0HELTa Y27 FORBRNG, R, a7 UHE, pegEs L
DRIARDEEFIREE, F 7B HANAICREE25A & LT 10% 03 BAE TEJ°, 90%D
BANBHCTE D ERE LT,

A7uYx 7 OO EDRAEZBIL G L < IXERT 2020 Tk, BB EH
B(EIARIMA) D H TS 5 BRTAE & BIR BEAER OB THOMNNI SN D TE
ThD,

C) ERBEMHE OO ORI O A
BIRDOREL, Bl & OBREERHE D 70 ORI OME T 5 7-Di1c, oy aifit
DEREEAE O Tt = % E 72 SVMA 1TEUHHI No.26/08 THE S 7= HikZE iz,

AERIZEY | fEOT O OREEIL, EERDAP) DY A X & Blu/fkEkE 5
ARD_EAL10% DI ERIZHEDSWTEHREIND Z ENBE SN TV D, Bl - 7o
O DOREFREE TRITRT,

= 820 BHOBENRERHK

DAP mo (M) INCER
5-10 2:1
11-30 31
31-60 6:1
61-90 10:1
91-120 14:1
121-150 18:1
>150 20:1

1 DAP mio— A7 10% @ DAP D8y
Hii: SVMA 1TECRAI 26/08
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= 821 HROBEORERK

DAP 110 (cm) I
5-10 31
11-30 6:1
31-60 9:1
61-90 15:1
91-120 21:1

121-150 30:1
>150 45:1
e R 1:1
FEFEAR 11

1 DAP o — A7 10% @ DAP D)
Hidi: SVMA 1TECRAI 26/08

K7z hOax MNeEETHICHZY . BIOEE L DAPLo 7Y 61-90cm %,
R DOHE 1L DAPMmg91-120cm THh D EBE LT, L= -> T, BHEOHAEIZT XD
720 10 KOW A, (REDOBHIT—AKRHT7-0 21 KOW KOS, B L CHLE
LExha,

d) B R, BRI LR DA L

B, (R, BEAROHRICHE R 2 2 FEEICIE, UTIOREND Y iy aifiaf v
7 Z 978 R (SIURB) IR & AU 7= Biffi 2 F V7=,

# 8-22 EBEME-H—EXREDEH

N HAL Hififi (R$)
(1) Supply and planting of a tree seedling Unit 97.64
(2) Tutor and tying Unit 6.62
(3) Protector tree Unit 35.29
(4) unit price for planting tree (total of (1) - (3)) Unit 139.55
(5) Transplantation tree DAP<30 cm Unit 502.05
(6) Transplantation tree DAP>30 cm Unit 3., 661.33
(7) Cut trees with DAP<30 cm Unit 50.20
(8) Cut trees with DAP >30 cm unit 366.10
(9) Handy man hour 8.87
(10) Agronomist or Forest Engineer hour 95.34
(11) Water truck hour 88.69
(12) Light vehicle hour 23.48

Hidl: SIURB, July 2009

e) MR O ERIESE L AESE L 7m AR D ASH
MR SN ARZEYICERT AT OIITEREENLETH D, FHIEEIT, kP
N7 EDEEE BT, FELTZVBHES - LI ARORZHB L G EN D,

A7Vl hOTOOFEIEEa A N ERBETHITHTZ0 A L2 ARD 20%0°,
iSO TN MBI D ERE LT,

* BEGRHILLT O URL 36 AT HE
http://portal.prefeitura.sp.gov.br/secretarias/infraestruturaurbana/tabela_de_precos/0023
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AR &

FlAT B Y =7 FOFEEEEITL, LTO L) R ANBEASLEMATR RO LD

FATR Y =7 FOAX NEFEETDHICHTY . &K 6 » A OEHIEENLET

ERE LT,
-1 BEHEMFORMEMEK
-2 1E¥8
-1 K L & s
-1 BN TS T2 D O]
oD ERE LT,
2) 1E¥EEOMHRE
a) fkERL L <IFBHO -0 OBIASEOMR

FTRTIE, F— b THRE SN AR OB OME 27~

£ 823 HIL—ITHRELEZTHIEIEESINIBROKE
TEHE BAHE v
Line SRR | WEER | REEe | mEEg | mEEeg | weag | R
<30 cm >30 cm <30 cm >30 cm <30 cm >30 cm

Line-1 50 10 19 15 69 25 94
Line-2A(MB) 41 6 16 14 57 20 77
Line-2A(AD) 50 8 30 20 80 28 108
Line-2B 766 91 218 65 984 156 1,140
Line-2C 472 98 269 162 741 260 1,001
Line-2D 638 73 116 346 754 419 1,173

Hidi: JICA FRERIER

# 8-24 HBIL—ITEESNIBIHE. REHSIURELLTROLNDHER
Line B 5 LR HE I Bk | fMEE LT
AE FIAREL IR DFERIEL

Line-1 94 85 1,039
Line-2A(MB) 77 69 858
Line-2A(AD) 108 97 11 1,201
Line-2B 1,140 1,026 114 12,654
Line-2C 1,001 901 100 11,110
Line-2D 1,173 1,056 117 13,017
FREH

(Line-2A(MB)) 3,485 3,137 348 38,678
TREE

(Line-2A(AD)) 3,516 3,165 351 39,021

Hi L JICA SR ERL

b)

TR DT O DRIE = X N ZIRT,
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TV VEY LRy el T A IR A g E R R A AR
& 8-25 HIBBORRICEETHHMEIRE
BiE: e EE<30 Bt WEER B wEEE HiR:-wEER P R
Line cm >30 cm <30 cm >30 cm %38 (R9)
BiAR a=yk AR ] AR 1=y AR 2=y | #AD a=whk BAD 1=y i
[0k s DK #® DK Mg DK Mg -4 i3 -4 Mg
Line-1 62 502.05 23 3,661.33 6 50.2 3 366.1 1,039 139.55 1133 10.08 273,150.28
Line-2A(MB) 51 502.05 18 3,661.33 6 50.2 2 366.1 858 139.55 935 10.08 221,700.59
Line-2A(AD) 72 502.05 25 3,661.33 8 50.2 3 366.1 1,201 139.55 1309 10.08 309,975.02
Line-2B 886 502.05 140 3,661.33 98 50.2 16 366.1 1,2654 139.55 13,794 10.08 2,873,088.92
Line-2C 667 502.05 234 3,661.33 74 50.2 26 366.1 1,1110 139.55 12,111 10.08 2,877,331.35
Line-2D 679 502.05 377 3,661.33 75 50.2 42 366.1 1,3017 139.55 14,190 10.08 3,699,912.11
(Line-2AMB)) 2,345 792 259 89 3,8678 42,163 9,945,183.25
(Line-2A(AD)) 2,366 799 261 90 3,9021 42,537 10,033,458
8 JICA FRA AR
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8.7

8.7.1

8.7.2

RESMH .- =) 7 #HE(EMMP)

847 HiTIER7= LBV | FH LWEREE - AL EN T S 55 H O Ak F 7o 13
BRI E 2, TN OHER Z @MU ET 5720, EhiTIEOFEMZ PRI U728
BEHGEARET D LMD TEETH D, /o, B RODER T Y =
7 NERGO TR TE 2o BB e B E Lz, BT =XV V7 53HE LR E
THVEND S, KV arTlE, 77 DVOERELBEDEPELEOEE 225
B\ LTC, BEEH - =2 U UV HBEI(EMMP)O I RIEIRE ENHLEDH HiE
FIZOUVT SPTrans (IZxf L TIRE LT-NAEE R~

BEEHE- =4 VY HE(EMMP)DO B®

T MM REYMOREEHE, B, == ) U 7ICBEET T ToEEIL, 7
7 VVIE O BEIEHI LI E D SN FERC TR X RS LB T, BREER - E=X
U 7EHEEMMP)O I TR I NS, BREEH - £=4 U  7EHE(EMMP)D H1 5 |
RERL 72 & 13, BR 55 B AT A B (EIAIRIMA) Z VERE 9~ % i PR TRIGRIERE & Whak L 72y
LIRESND, K7V =l FOICOOREER - £=2 1 7 EHE(EMMP)D 2K
HRIZ, LT EED TH S,

BREZBEIEH D E O DL HIER TR E 2 A TT N TORMEIEE 2 Efi+ 5
LY, TTUNDIERIEOEST 2 EICT D I L,

R A E ZE(EIARIMA) O H TIRE S, FI2BRELEARGE(PBA)DH T
O SNBEEEEZ, 2> hr—L, FE=X—L, FLEENETNDIEENIC
BESNT TN AT a— NV EEREIGERSEHZ L,

BREE~DA X7 R EBhIE AR, fiET 5 72O M BT X TOIEE % %L,
5z &,

FELEDaA—ILEZTORRE

RIEEM - £=2 Y U 7EE(EMMP)IX, A 7< L bR, BREE B, BREEE
=XV TICEAE LT3 DDEY 2 — IV EaROUERD L, ZHHDEY 2 —/ /L3
MLTEbDTIER S BEWICERZIZEE L TWDH T2, 03 « BIERAVICFENR 5
TeODPENEETHL, UNIHEY2a— IV EXONELEHT D,

T a—) TRNE

1. BREEFFRE AT OB 1)  HHIBRELEF A (LAP)
2)  EREBREIIFAI(LAI)
3) HFEREEITY(LAO)

2. REEMLa v — L | 1) EEB~OBRENHE LB

2) MEXBOREE B 2R

3)  BIARDIKER, BhELARERBEIEY) DIEM

4) TEFRAELEH W OHEREDOR, L

5) ik, SNz o EE BRI E R

6) LEHIMPO—BAZBOEEILE BB B OE
7 BRI

8) HEEOjIL

Rl

3. REiE=4V 7 1) ERE-REE=xU7

2) RREE=HVT
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13)  AKEE=XUV

8.7.3 HENEFEEER
1) =vHrzr hoRH
BELFE T oYy NEME Th D SPTrans Th V) . BT T SPTrans BREE <
Hb, LILENS, ZL0BA, 7u =y NEREITEMMEE A L AR
P 72 2B LTV W2, BREEH - =4 U v 7O mitEit, =3
VR NAFFTETHZEN—RTH D,
el 7 = — X
BREEHE - 2= 2 ) VO 7 = — AT, L OS2 Eoa L E v |k
BitaATH ZEDRNMETH D, 1) FRIEREE T I (LAP) D BUS I B 72 B b s 28 A
HEEIARIMA)DIERK, 2) BREBRELZF A (LAND B LB A 5l e EoElR L O
BR B2 B ) (PBA) D ERK,
TH - B¥E 7 —X
TH - #HET7 2 —XTIE, #EiEHE2EEL, THEOFAEENREEHICHET S Tt
X EZWMUNCEEA TV DRS00, 2R -7 TRESHT — L) 2EH
THZIELMETHD, LHEOFHAEROREEHIEEIOMUIMEIT, BERBICHE
IR R (LAOYD AT B A B 2 %
(2) SPTrans DO#&E|
SPTrans (%, >V X FOEBEEHTHIELEHIC, BEEH - ==XV 7T
BT 5B MELZZ T, WEION L Ta P g v MO L TCEBLED DD
IREHT, FRREEH - =XV U7 ORREE, SVMA ZO BRI~ L, &%
BT R 255, FEEEH - =XV OB EARTHZEHLEET
»H 5D,
(B) MEIND ALY AF Y O
IR, EOHEUEFNOHESNLIREEH - £ =% ) V72 EhuT 55O/~
Y AD RN B
TV a—)V EBNE DA YN =Pl
1. BREEFF A] O HUS: [ENEREA R - e
it /A - MfpFEET=T
c REETL V=T
JE—hEr 7 -GIS - ML =T
A% e ] - R U=T
278 B BR A RF DRI (==
- =T
D B LaL o — U | T HRE OB - tRT V=T
c REETLU=ST
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AR D bR, Al « TV AF =BT V=T
BR R EE=4Y 7 | - RETLU=T
KRREDE=HV T - fLFE =T
KEDET=H) T LU=
THRBUGOHA, R, L4 - ZeEEERINE
DR

3. RIEE=4U 7 T - IREE =X - BT U=7 (B - EE))
KRREDE=LY T EFEL =T (KRKE S

#r)

KEDE=H) T - AL =T KBS

8.7.4

(1)

()

EDa—)L 1. BEHFITORE

EVa—)VOHR

AEY 2 —/Li%, BEEREIZED SN TIERC T & 2 E 2 CTHN 2 cEZ2 2 E
L, FICHEREEFTORSGE XETHIZLE2BE LT D, KTV 22— OfE5]
HENILTDOERY TH D,

BREERF A LERBE T A 2 AR L 72 iR Eh 2 S35 7, T & B
DT THRGIZB W TR ERBREZE X 5,

T ok b BR B3 R BR 5% BT 4% FIL YL (DECONT/SVMA) & il i i R E B &
(DECONT) A EXE L 7= ik & Tt X 12> T, FRIBREEFT vl (LAP), sXEEREEFT 7]
(LAI)., #3EBREEZFal(LAO)Z ST 2 - O CEL I L, HED - O
LEEEZD,

EV2—VORR

FROSEERNO T, LU OREBNES) 2 9 5,

1) BRENEEOEBICME RPN OIE¥EL T 5,
BREEENOFENE & o P2 v N REO T O ORI EER
P F L FEFED T D EBEH R E(ToR)VERL

BRETEPLICBE I DA, R, BRI E 2 FHT AT — 2 N— X
TRk

SRR PRI 2 H ol FERK
2) BEAF DK & R L7 0 Bz 72 KIE A ek & B8 1%. ¥5#:(Ordinance 717/96 of
DAEE)IZHIY | /KB DBEIZMERFFA 2T 5 & & b, MEREIN CGE A2 1FK
ERAR

3) MZBHANTA(CET)D A A KT A NZHI- T, AZ@ B EHm 2 ERk T 5,
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8.7.5

(1)

(2)

4) MERBEHEITAE(CETESB)D HA KT A U ICHI - T, TH MR o o B8R Exd it it
(PAE) & U R 7 EEEFH I (PGR) & {ERK T~ 5,

5) AXEEREEFT FI(LANDERFIH AT o712 2 L ZFEHT 572D D FEELHGEHRR &,
FREBR BT AT (LAONZ B 72 Al SCE A2 VER T D

EVa—) 2 BEEELaV FO—L
ETa—/LOBEH

ARKTuYx7 MZBWTE L ORBE~OAORET THEHR IR ET D, Lizho
T, LHEHMTOREREZYIE L, E7RMISGEMT 5 LREETH DL, KT
Ta—/)LOERIBRNITU TO LY TH D,

THEEELZ BERICER L. BRES~OAOEELINET 5720 OIFEL T ERD)
RANZE SN TWD Z & 2R T D,

TuY s OB OBRE ZEUICRET S, THEPOEREFR#O -
WOBBENTA T4 T 2R ET D,

BREE~OADOKEZY I, AR 5 72 OIS B R IEB A HEICETIND LI,
THEOFREL Y - BET 5,

EV2—/VONE
1) 1EEBORENHE & BRI 5E
MESNTBRE~OADKE LAk, KT 5720, 3 _XTOLHEEFHIL, BRBEE
HoOFE, BB, TS ICHETOIMESRERE 2% 268N H 5, HHESREEZ
Flid, P EBUTORNEEZMRET D,

BRBEIEIC OV T

Bl KRN DT

BRAFDORICOWT (T, K2R L)

HHEY) DRFEIC SN T

JBE S B 72 S PE TR B D PRFEIZ DOV T

PRI O, fRE . IR, BHEIZOWNT

fERR AR EEY) DI ANZ DN T

AR O T2 D DR D HLY) FHMZH>NT

TS W OR AR IEIZ SN T

KETHE OB IEIZ 2N T

2) 1B OMEER & 2tk
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THELXHTA-T T T, (FEBORBEEH L ZoMRICBE Lo, TR E
TS OMEN D D, DT O BARR 2 REERE B U Cid, 7 @
B O (Regulatory Norms /NRS)IZHES< MERH 5°. EEICED N7 07 T A
RV —EZDOFEL LD, LLTDEBY THD,

B L SRR 7 1 7T 5(PCMSO)

BREEY A7 &7 1 7T L(PPRA)

4 L WE R DO BT — A (SESMT)

R 1N ZE B 22 (CIPA)
(PR E SRR T 1 7T A(PCMSO) | & [E8REEY 27K~ v 77 A (PPRA) |
1L, FN RS R (Regulatory Norms NR-7 & NR-9)IZFEESUTHERL S 31 5D MM
bo, 144 L BEEEROEF]F— L (SESMT) | 1B (Regulatory Norm NR-4)1Z
EOWTHRFI S, BEROMEE & e EERE AR 2720, HiliE., Bi# L.
Blifi, PEEEREDOHEERIND, NITHEBOESLABROES W EIZX - T,
TR SN D VIR D D, THEOFEAEL T, BBEREICEN LZE D
1B EIRRDFRIE &L <72, il (Regulatory Norm NR- 5){Z 32T THl 5 1L NS
ZE=] ERETLLEND D,
L HIVIAIDS 72 EOEGED UV A7 WP IN 551, Efto 7 v 7 T 200 —
EADH T, EFEBECH AR OBGEIZRET o MERM R EEZ DL L & blT, F¥
B ORBEHESBREEIE O T, 1IE LW TGO K 72 & ORGYER; (D728 O xf
REFEET D, Zno07ar T Ak, LEIZS D TEEOERLED 5,
3) BIARDIER, Bt & (RERFETEY) O 1EH:

BIARDHEER EBAEICE L TiE, e Y= 2 FERE TR R (SVMA)DRRE L
oA RTA KM EZDLEND D,

4) HIEER L HH W OHERE OB 1R
KEADE ) L— )VEEIIEEFEOER FIC@ER I A7 THEICE L i< o+
HOWE X LT EITLE S BE LR, LEN- T, HEEAR L HH HWHERE OB
1IE, BB CiEZe < R HSCER 2 S ORI CEANICE/ T A NEND D,
TEEAE L tWREZGIE, (KT 5720 0REEHIT, THEHEBORZR 5T,
OFEL, FEHE, F7- R RESITR Y. T XCoOBET 25T CEii3 5 LB
HD, BEFHIEENL. U FOREAN 2 T K SN TERT 5,

RAERTBEEREBLET S,

AR LEZRRENOSTFY, MEE DO KA [T,

TR ARG IEICEE LA 5 —Ea KGR 2R E T 5,

+ LA A& Z AL S D ME 2 RN IAT 9,

> B “http://iww.mte.gov.br/legislacao/normas_regulamentadoras/default.asp”
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8.7.6

M)

TAD IR Ik B fi C I HERE & E IR HY BR <

AKBSOIE < TLIEAT 5 BaiE, Wil Lz EBavKB~A L0 £ 5 107
Blbi &S 5.

5) k. BE SN EHOREIE, BURE )R

THFRTRIT, TNTOLHERGEmERL, BRER L, LB C THERT S
WERD D, 7uV = PTHERMT NS EEREEILTOLEY TH S,

THEOPR MG TR, EREEY, L. TOMOGRWE R &2 0BT 5,
THBALGOEMIC LV RBE LT X TOREEMIL, BREFF T 25 @ 920 555%
~EWR T D,

THETHMLIERKIE, X TIOREBICET, RIS T T, [hE, &iE, A
72 EOHiE b FEhi T %,

TR LT~ ToE#REZMET 5, EFBFOEREME LS EI3t
R,

6) LFWIHth O —frsgim D & B E) O

THEMMEPO—RASBOIEIR L EEBTIOFH L LT, THEEBREZARICES L L.
V. HEZRILSERN I 2 HIC, —RYRE R ORIE, #fE A o 2 &
24T 9, LHEBUIGEDO—KHEmOBHENINZ T, EH, LHEEM, T EMRREKS,
WP, ETBBIORHIREZITO 2L bRBETH D,

7) Ky EEFEAE D HiH

THHAGEDE RO N E LB EH OPEEZ LS 2MBEREZ A o720, THF
DFFAFEE L, KM E OB E THILVIER OIFR R &2 EHRICIT ) Z &Nk b
z)o

8) k& DOpilk

BE T DI 2 RARIRIZ T 57280 TR S0 2 Bm-oRMmIE, & HeIZ B H 217
W RIEZOREE T 2 LEN D L, BIHITHHES T = —> Y — v = b
B 2 A9 DRI L TRERIICAT O, THIUGOIERRICH L TE, B 2k
BIRICT 2 L O RELEZ RO 2 & & bio, LHREMFMEZRTSEL 2 210X
D, HIER~OA LA RKIKRE T HHERH D,

ETa—)L 3 BIET=41)LY

EV2—VOBEB

BEE=2) 7%, THEOHEOREIC L ABRES b2 WL RS LM 57-0ICHE
EThHbH, T=XY70F, BE. WE, Bl KBOBERRE, Yavey Mok
HHEBEN L AORE LY EENRFHIZED THFEIIIT) ZENEETH D, Fio.

ZHUTINZ T, B, RE. K&UGY:. KEHEBICET 2N ee=4) 7 HHE
FTHhbDH, LFCREET=4Y 7 OEMNO A ZHEHE 5,
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@)

T A

B VA B CRE SN BRESAEEZ B X TOHRW IR L B HE ORI 21
B9 5,

BRI S PSRBT BA DI, (G5 7010, IEEERHIEOWES, BTk
ez T 5.

BRI

B U= BRED K DR - IREIS, B ST KO RIEL AL TH D Z L a ik
T D,

BAFOZBE—FEHEBLRNG, £/ L=V OEFEICKD, KRGS, BE L
ALDMEIR S T2 2 & 2R T D,

EFYV 22— ILOARR
1) B& - IREhe=X VU 7

F=K Y T ORME
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1.

Appendix 1-1

Legal and Institutional System on Environmental and Social Considerations

at Federal and State Levels

NATIONAL ENVIRONMENTAL POLICY

The Law N0.6938 as of 31/08/1981 sets forth the National Environmental Policy, its purposes,
and formulation and application mechanisms, constitutes the National Environmental System
(SISNAMA) and institutes the Environmental Defense Register.

It defines that the National Environmental Policy has the objective of preserving, improving
and recuperating the environmental quality that is favorable to life, aiming at ensuring
conditions in the Country for the socioeconomic development, for the national security
interests and for the protection of human life dignity. For that, it sets forth the principles to
fulfill. 1t sets forth that the licensing and the revision of effectively or potentially polluting
activities are one of the instruments of the National Environmental Policy.

The construction, installation, expansion and operation of facilities or activities that use
environmental resources, considered as effectively and potentially polluting, as well as
capable of causing, under any form, environmental degradation, will depend on a previous
licensing from the competent state agency, member of the National Environmental System
(SISNAMA), and of the Brazilian Institute of Environment and Renewable Natural Resources
(IBAMA), in supplementary character, without harming other demandable licenses. Section 4
of this Article sets forth that IBAMA is responsible for the licensing provided for in this article,
in case of activities and works with significant environmental impact, at national or regional
level.

IBAMA is responsible for proposing to the National Environmental Council (CONAMA)
rules and standards for the implementation, follow-up and inspection of the licensing provided
for in the previous article, apart from those established by CONAMA. The inspection and
control of the application of environmental quality criteria, rules and standards shall be
performed by IBAMA, in addition to the performance of competent state and municipal
agencies.

The actions of licensing, registration, authorization, concession and permission related to
fauna, flora and environmental control are the exclusive responsibility of agencies member of
the National Environmental System.

Decree N0.99274 as of 06/06/1990 that regulates Law 6938, among others, defines the
composition of SISNAMA and sets forth the environmental licenses to issue in each stage of
an enterprise.

It sets forth that the National Environmental System (SISNAMA), formed by agencies and
entities of the Union, of the States, of the Federal District, of the Municipalities and by the
foundations instituted by the Public Power, responsible for the environmental quality
protection and improvement, has the following structure:

I Upper Body: the Government Council;

Il.  Consultative and Deliberative Body: the National Environmental Council (CONAMA);

1. Central Body: the Environment Secretariat of the Republic Presidency;

IV.  Executing Bodies: The Brazilian Institute of Environment and Renewable Natural Resources
(IBAMA) and the Chico Mendes Institute of Biodiversity Conservation (Chico Mendes
Institute);
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V.  Sectional Bodies: The agencies or entities of the direct and indirect Federal Public
Administration, foundations instituted by the Public Power which activities are associated to
the protection of environmental quality or to those activities that regulate the use of
environmental resources, as well as state agencies and entities responsible for the execution
of programs and projects, and for the control and inspection of activities capable of causing
environmental degradation; and

VI. Local Bodies: the municipal agencies or entities responsible for the control and inspection of
activities mentioned in the aforementioned item, within their respective jurisdictions.

It sets forth that CONAMA is composed of the following:

l. General Meeting;

Il.  Special Appeal Chamber;

1. Committee of Environmental Policies Integration;
IV.  Technical Chambers;

V.  Work Groups; and

VI.  Advisory Groups.

CONAMA’s General Meeting, which has the responsibility of deliberating about the approval
of projects and the concession of environmental licenses, among others, is formed by the State
Minister of Environment (chairman), by the Executive Secretary of the Ministry of
Environment (executive secretary) and by representatives from IBAMA, the National Agency
of Waters (ANA), from the Ministries, from the Secretariats of the Republic Presidency, from
the Military Commands, from State Governments and Federal District, from Municipal
Governments and from entities representing workers, civil society, environmental entities,
scientific institutions, entrepreneurial sectors, health and sanitation professionals, among
others.

CONAMA is responsible to the following:

I set forth, through IBAMA’s proposal, rules and criteria for the licensing of effectively or
potentially polluting activities, to be granted by the Union, States, Federal District and
Municipalities, and supervised by the aforementioned Institute;

Il.  to determine, whenever considered necessary, the elaboration of studies on alternatives and
on possible environmental consequences of public or private projects, requesting from
federal, state and municipal agencies, as well as from private entities, the information
indispensable for the appraisal of environmental impact studies, and respective reports, in
case of works or activities that cause significant environmental degradation, especially in
areas considered as national heritage;

The Public Power, in performing its control competence, shall issue the following licenses:

I Previous License (LP), in the preliminary phase of the activity planning, containing the basic
requirements to fulfill in the phases of location, installation and operation, complying with
municipal, state and federal land use plans;

Il.  Installation License (LI), authorizing the start of the implementation, according to
specifications included in the approved Detailed Design; and

1. Operation License (LO), authorizing, after necessary verifications, the start of the licensed
activity and the operation of its pollution control equipment, according to the provisions of
the Previous and Installation Licenses.

Except for the competence of licensing nuclear enterprises, in all other federal competence
cases, IBAMA will be responsible for the issuing of the respective licenses, after appraising
the technical examination conducted by state and municipal pollution control agencies.
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2.

2.1

ENVIRONMENTAL LICENSING

Regarding federal rules, we shall mention CONAMA resolutions 001/86 and 237/97. The first
one set forth the requirement and guidelines for the elaboration and presentation of the
Environmental Impact Study (EIS), and the respective Environmental Impact Report (EIR),
for the purpose of obtaining environmental licenses, and the second one revised and
complemented the first one.

In the State of S8o Paulo, the rule that sets forth the procedures for the environmental
licensing is the State Secretariat of Environment (SMA) Resolution 42 as of 29/12/1994, and
in the Municipality of S&o Paulo, it is the SVMA Administrative Rule 038/G/95.

Federal Rules

CONAMA Resolution N0.001 as of 23/01/1986

This resolution sets forth the definitions, responsibilities, basic criteria and general guidelines
for the use and implementation of the Environmental Impact Appraisal as one of the
instruments of the National Environmental Policy. Article 1 defines what environmental
impact is and Article 2 presents a list of enterprises that should get the license through the
presentation of the EIS and respective EIR, among which "Railways" is mentioned. It sets
forth that the environmental impact study shall obey the following general guidelines:

I Include all technological and project location alternatives, comparing them with the
hypothesis of the project non-execution;

Il.  Systematically identify and evaluate the environmental impacts generated in the phases of
implementation and operation of the activity;

I1l.  Define the limits of the geographic area directly or indirectly affected by the impacts, called
project influence area, in all cases considering the hydrographic basin in which it is located;

IV. Take into consideration governmental plans and programs, proposed and under
implementation in the project influence area, and their compatibility.

It sets forth that the environmental impact study shall develop, at least, the following technical
activities:

l. Environmental diagnosis of the project influence area, with the complete description and
analysis of environmental resources and their interactions, such as existent, in order to
characterize the environmental situation of the area, before the project implementation,
considering:

a) the physical environment - underground, water, air and climate, highlighting mineral
resources, topography, soil types and aptitudes, water bodies, hydrological regimen,
sea currents, atmospheric currents;

b) biological environment and natural ecosystems — fauna and flora, highlighting the
species that indicate environmental quality, with scientific and economic value, rare
and threatened with extinction, and the permanent preservation areas;

¢) the socioeconomic environment — land use and occupation, water uses and
socio-economy, highlighting archaeological, historic and cultural sites and monuments
of the community, the dependence relations between the local society and the
environmental resources, and the potential future utilization of such resources.

Il.  Analysis of the project environmental impacts and its alternatives, through the identification,
forecast of magnitude and interpretation of the importance of possible relevant impacts,
discriminating: positive and negative (beneficial and adverse), direct and indirect, immediate
and medium and long terms, temporary and permanent impacts; their degree of reversibility;
their cumulative and synergetic properties; the distribution of social onus and benefits.
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I11.  Definition of mitigating measures for negative impacts, among which control equipment and
waste treatment systems, evaluating the efficiency of each of them.

IV.  Elaboration of the positive and negative impacts follow-up and monitoring program,
indicating the factors and parameters to take into consideration.

Sole Paragraph — Upon determining the execution of the environmental impact study, the
competent state agency; or IBAMA or, when applicable, the Municipality, shall provide
additional instructions when necessary, considering the project peculiarities and the
environmental characteristics of the area.

Article 9 sets forth the minimum contents of the EIR and informs that such document shall
reflect the conclusions of the EIS.

The competent state agency or IBAMA or, when applicable the Municipality, whenever
considered necessary, shall promote the conduction of a public hearing for information about
the project and of its environmental impacts, as well as for the discussion of the EIR.

CONAMA Resolution No. 237 as of 19/12/1997

This resolution provides for the revision and complementation of procedures and criteria
utilized for the environmental licensing set forth by CONAMA Resolution N0.001/86. It
regulates some aspects that had not yet been defined, although were provided for in the
National Environmental Policy. It sets forth, in a clear and detailed manner, the licensing
process procedures.

Annex | of this resolution presents an expanded and more detailed list of enterprises and
activities that are subject to the environmental licensing process, listing highways, railways
and metropolitan ways, among others.

It also sets forth that the environmental agency has the responsibility for defining the criteria
to make the license obligatory, the detailing and complementation of Annex I, taking into
consideration the specificities, environmental hazards, scale and other characteristics of the
enterprise or activity.

It defines that IBAMA is responsible for the licensing of enterprises and activities with
significant environmental impact at national or regional level, and presents the details of such
cases. Among others, it mentions enterprises located or developed in two or more States.

IBAMA shall grant the license provided for in this article after considering the technical
examination conducted by environmental agencies of States and Municipalities in which the
activity or enterprise is located, as well as, when applicable, the opinion report of other
competent agencies of the Union, State, Federal District and Municipality involved in the
licensing procedure.

IBAMA, except for its supplementary competence, can delegate to States the licensing of
activity with significant environmental impact at the regional level, whenever possible
standardizing the requirements.

It is the State or Federal District environmental agency responsibility to conduct the
environmental licensing of enterprises and activities located or developed in more than one
municipality or in conservation units under the State or Federal District domain. It is also
applicable in cases when direct environmental impacts surpass territorial boundaries of one or
more municipalities, and also when the responsibility is delegated by the Union to States or to
the Federal District, through legal instrument or agreement.
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State or the Federal District environmental agency shall grant the license provided for in this
article after considering the technical examination conducted by environmental agencies of
Municipalities in which the activity or enterprise is located, as well as, when applicable, the
opinion report of other competent agencies of the Union, State, Federal District and
Municipality involved in the licensing procedure.

The municipal environmental agency, upon hearing the competent Union, States and Federal
District agencies when applicable, is responsible for the environmental licensing of enterprises
and activities of local environmental impact and of those delegated to it by the State through
legal instrument or agreement.

Enterprises and activities shall get the license in a single competence level, as set forth in
previous articles.

The Public Power, in performing its control competence, shall issue the following licenses:

Previous License (LP): The LP granted in the preliminary phase of the enterprise or
activity planning, approving its location and conception, certifying the environmental
feasibility and defining basic requirements and conditions to fulfill in the next
implementation phases. The LP validity term shall be at least the term defined by the
schedule of elaboration of plans, programs and projects related to the enterprise or
activity, limited to 5 (five) years;

Installation License (LI): The LI authorizes the installation of the enterprise or activity
according to specifications in approved plans, programs and projects, including
environmental control measures and other conditions, of which they constitute
determining factors. The LI validity term shall be at least the term defined by the
schedule of the enterprise or activity installation, limited to 6 (six) years;

Operation License (LO): The LO authorizes the operation of the activity or enterprise,
after verifying the effective accomplishment of the previous licenses provisions, with
the environmental control measures and conditions determined for the operation. The
LO validity term shall consider the environmental control plans, and shall be at least 4
(four) years and at most 10 (ten) years.

The environmental licensing procedure shall obey the following stages:

. Definition by the competent environmental agency, with the participation of the entrepreneur,
of documents, environmental projects and studies necessary for the start of the licensing
process corresponding to the license to be requested;

Il.  Request of the environmental license by the entrepreneur, accompanied with documents, and
pertinent environmental projects and studies, giving the due publicity;

1. Analysis by the competent environmental agency, member of SISNAMA, of presented
documents, projects and environmental studies, and conduction of technical inspections,
when necessary;

IV.  Request of explanations and complementation by the competent environment agency,
member of SISNAMA, a single time, as the result of the analysis of presented documents,
projects and environmental studies, when applicable, with possibility of reiterating such
request if the explanations and complementation are considered not satisfactory;

V. Public hearing, when applicable, according to the pertinent regulation;

VI. Request of explanations and complementation by the competent environmental agency, as
the result of public hearings, when applicable, with possibility of reiterating such request if
the explanations and complementation are considered not satisfactory;
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2.2

VII. Issuing of conclusive technical report and, when applicable, of a legal report;
VIII. Approval or rejection of the license request, providing due publicity.

In the environmental licensing procedure, it is obligatory to include the Municipal Prefecture
certificate stating that the enterprise or activity location and type comply with the applicable
land use legislation and, when applicable, the authorization for the suppression of vegetation
and the grant for the use of water, issued by competent agencies.

The federation entities, to perform their licensing competences, shall have their respective
Environmental Councils, with deliberative nature and social participation, having in their staff
or at their disposal legally qualified professionals.

State Rules

SMA Resolution No. 42 as of 29/12/1994

This resolution sets forth the procedures for the analysis of Environmental Impact Studies
(EIS and EIR) within the scope of the Environment Secretariat of Sao Paulo State. According
to this Resolution, in general cases, the whole licensing process (LP, L1 and LO) occurs within
DAIA scope, through the presentation of the PER or EIS/EIR. However, in the cases of
activities or enterprises that are pollution sources, only the Previous License is obtained at
DAIA, the other licenses (LI and LO) are obtained at CETESB.

Similarly, the LP of housing developments, condominiums, housing projects, with area equal
or larger than 100 ha, is obtained at DAIA and the licensing continues within the scope of
GRAPROHAB and CETESB.

A brief description of the agencies that take part in the environmental licensing process at the
State level is presented as follows. Their participation occurs through the preparation of
reports about the enterprises submitted to licensing and the issuing of specific licenses, those
usually required to obtain the Installation License.

1) CETESB

The Environmental Sanitation Technology Company (CETESB), a company connected to the
Sdo Paulo State Environment Secretariat, has the responsibility of performing the control,
inspection and monitoring of the State environmental quality. Therefore, it permanently
performs the following activities:

- licensing and inspection of fixed sources;

- inspection of movable sources;

- monitoring of air quality, inner superficial water, groundwater and swimmability
of beaches, including of the inner ones.

2) CONSEMA

Consultative and deliberative body regarding environmental issues in the State of S&o Paulo,
integrated to the structure of the Environment Secretariat. Among other attributions, it has the
responsibility for the appraisal of the EIS/EIR and for the approval of the environmental
licensing of enterprises.

3) DAIA

The Department of Environmental Impact Appraisal (DAIA) is the agency of Sdo Paulo State
Environment Secretariat, connected to the Biodiversity and Natural Resources Coordination —
CBRN, responsible for the processes of analysis of Environmental Impact Appraisal Studies
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and of the Environmental Licensing of enterprises potentially or effectively causing significant
environmental impact.

4) DEPRN

The State Department of Natural Resources Protection (DEPRN) is agency of the S&o Paulo
State Environment Secretariat, connected to the Biodiversity and Natural Resources
Coordination — CBRN, responsible for the evaluation of works, activities and enterprises that,
for their implementation, need to suppress native vegetation, native tree individuals, or to
carry out interventions in permanent preservation areas, issuing specific authorizations based
on the forest legislation in force.

5) DUSM

Department of Metropolitan Land Use (DUSM) is the agency of the S&o Paulo State
Environment Secretariat, connected to the Biodiversity and Natural Resources Coordination —
CBRN, responsible for the licensing and inspection of enterprises and activities located in the
Spring Protection Areas: housing developments and divisions, residences, commercial
facilities, deforestations and earth works, street opening, industrial and mining activities,
cemeteries, schools, clubs and sanitation works. DUSM, upon request, can issue the Report on
Metropolitan Feasibility and License.

6) GRAPROHAB

Group of Analysis and Approval of Housing Projects in the State of S&o Paulo
(GRAPROHAB) was restructured through the State Decree no. 52.053, as of August 13 of
2007, and has the objective to centralize and speed up State administrative approval
procedures, for the implementation of land allotment enterprises for residential purposes,
housing projects and condominiums, either public or private.

7) DAEE

Department of Waters and Electric Energy (DAEE), connected to the Secretary of Sanitation
and Energy, is the managing agency of Sao Paulo State water resources.

DAEE, through the Water Resources Management Center, has the responsibility to inspect,
plan, register, file and grant the use of or intervention in superficial and underground water
resources.

Part | — Initial Procedures
1.

In the cases provided for in art. 2 of CONAMA Resolution 1/86, the interested party shall request the
environmental license, instructed with the Preliminary Environmental Report (PER), according to
guidance script defined by SMA.

1.1. In cases when the enterprise is also a pollution source, subject to CETESB license by force of the
provision of the Regulation approved by Decree no. 8.468/76, the request shall also be delivered to
CETESB that will forward it to SMA, with the preliminary considerations considered pertinent.

1.2. In the other cases, the request shall only be directly delivered to SMA.

Upon the license request publication, any interested party can manifest in written through a request

delivered to SMA, no longer than 30 days after the publication date.

MA, through DAIA, will analyze the PER and the written manifestations received, with possibility to:

a) reject the license request by reason of legal or technical impediments;

b) request the presentation of the EIS/EIR or dismiss it.

3.1. In any of the cases, the decision will be duly explained and published, with the divulgation of the
received petitions.

3.2. In case the presentation of EIS and EIR is requested, the conduction of a Public Hearing can be
requested, according to the legislation in force, no longer than 45 days after the decision publication
date.

Then, the interested party shall submit to SMA the Work Plan for the elaboration of the EIS and EIR,

which shall explain the methodology and the contents of the studies necessary to the appraisal of all
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relevant environmental impacts of the Project, also considering the written manifestations referred to in

item 2, as well as those made during the Public Hearing, if this is held.

4.1. The Work Plan shall be presented no longer than 180 days after the publication of the decision
requesting the presentation of the EIS and EIR.

4.2. The Work Plan shall be presented no longer than 180 days after the publication of the decision
requesting the presentation of the EIS and EIR.

5. Based on the analysis of the Work Plan, of the PER and of other information included in the process,
DAIA will define the Term of Reference (TR), fixing the period for the elaboration of the EIS and EIR,
publishing its decision.

5.1. DAIA will hear CONSEMA, before defining the TR, whenever this evokes the analysis of such
Term by reason of the magnitude and complexity of the environmental impacts of the enterprise.

Part 11 — Revision of the EIS and EIR

6. The interested party shall present the EIS and EIR to SMA, within the period as defined in item 5.

6.1. Upon receiving EIS and EIR, DAIA will announce in the local press the start of the 45 days period
for the request of Public Hearing, according to provisions of CONAMA Resolution no. 9/87, and of
CONSEMA Deliberation no. 50/92.

6.2. The Public Hearing can also be held in the Capital of the State, if the impacts affect two or more
municipalities, and if it is requested according to CONAMA Resolution no. 9/87.

7. EIS and EIR revision shall consider the written contributions of interested parties, send as defined in item
2 of this Resolution or presented during the Public Hearing, as well as the complementation that might be
requested.

8. Upon the conclusion of the revision, DAIA will issue a report on the technical quality of the EIS and EIR,
informing whether they show the environmental feasibility of the enterprise or not, and suggesting
conditions of the different stages of the licensing.

Part 111 — Enterprise Analysis

9. Upon publication of the DAIA report abstract, CONSEMA Executive Secretariat will send the EIR and
DAIA report to one of CONSEMA Technical Chambers that will analyze the enterprise, hearing the
interested party, SMA technicians involved with the issue and other interested social groups.

10. Upon finishing the analysis, the Technical Chamber will issue its report, proposing the approval or
rejection of the enterprise, sending it to the General Meeting of CONSEMA, through its Executive
Secretariat.

11. CONSEMA, in its full composition, will analyze the Technical Chamber report, approving it, the way it
was presented or modifying it, with possibility of rejecting it, having the right to making the final
deliberation.

Part IV - Licensing

12. Upon approval of the enterprise by CONSEMA, SMA will issue the Previous License (LP), fixing its
validity term.

13. DAIA will issue a Technical Report certifying the accomplishment of requests formulated upon the
enterprise approval, sending a copy to CONSEMA Executive Secretariat.

13.1. SMA, considering the technical report, will issue the Installation License, fixing its validity term.

14. CONSEMA Executive Secretariat will inform the General Meeting about having received the technical
report from DAIA, in the first meeting subsequent to receiving it, providing a copy to the counselors who
ask it.

15. The same procedure set forth in items 13 and 14 will be adopted for the grant of the Operation or Activity
License.

15.1. The Operation or Activity License will have included its validity term.

16. In cases when the licensing is the responsibility of CETESB, this shall perform all determinations
provided for in items 13 and 15, including the determination of validity terms of licenses.
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The following diagram summarizes the procedure of the environmental licenses in the state of

Sédo Paulo.

Preparation of
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Figure Procedures of Environmental License in the State of S&o Paulo
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Appendix 1-2
(Draft) Terms of Reference

The Environmental Impact Assessment Study
for
The Urban Transport Development Project in Sdo Paulo

1. GENERAL SPECIFICATIONS

1.1 General

This terms of reference was prepared to implement the Environmental Impact Assessment
Study (hereinafter referred to as the “EIA Study”) for the Urban Transport Development
Project in Sdo Paulo (hereinafter referred to as the “Project”). The EIA Study shall be
executed and completed by the subcontracted local consultant (hereinafter referred to as the
“Consultant”) under supervision of SPTrans in accordance with the specifications presented

hereunder.

The EIA Study consists of the following main tasks.
D) Environmental Baseline Study
1) Collection and review of existing secondary data
2) Field surveys
a) Air quality measurement
b) Noise and vibration level measurement
¢) Water quality measurement
d) Soil contamination survey
e) Inventory survey on roadside trees
f) Measurement survey on electromagnetic field intensity
2) Preparation of Land Acquisition and Resettlement Action Plan
1) Collection and review of existing secondary data
2) Field surveys
a) Socio-economic survey
b) Household inventory survey for resettlement
3) Preparation of Land Acquisition and Resettlement Action Plan (LARAP)
4) Public consultation meetings on LARAP
3) EIA/RIMA Preparation
1) Impact identification and assessment
2) Examination of environmental mitigation measures and social consideration measures
3) Preparation of environmental management and monitoring plan (EMMP)
4) Preparation of Environmental Impact Assessment Report (EIA/RIMA)
5) Public consultation meetings on EIA
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1.2 Objectives
The main objectives of the EIA Study by each task are shown below.

0} Environmental Baseline Study
» to collect environmental baseline information in order to identify and assess
potential impacts on social/natural environment and pollution caused by the
Project.
2) Preparation of Land Acquisition and Resettlement Action Plan
» to identify settlements potentially affected by the Project including
project-affected persons (PAPs) to be resettled, collect data on them, and
propose necessary assistance for the PAPs to be covered in implementation of
the Project.
3) EIA/RIMA Preparation
» to identify and assess potential impacts on social/natural environment and
pollution caused by the Project, and to prepare environmental management &
monitoring plan (EMMP) for the necessary actions to the potential environmental
impacts as well as to proposed mitigation measures.

Necessary legal procedures on the Environmental Impact Assessment (EIA) for the Project
will be conducted by SPTrans as project proponent agency under the Environmental Impact
Assessment (EIA) system in Brazil. Therefore, the EIA Study shall cover all requirements of
EIA system in Brazil and the Ex-JBIC Guidelines for Environmental and Social Considerations
(2002)".

1.3 Study Area

The study area for the EIA Study shall cover areas affected by the Project where differs by
item of environmental and social considerations. The target railway transport route, consisting
of the Lines 1, 2A, 2B, 2C, and 2D are shown in Figure 1. Study results shall be examined
and presented for the each route. The project site consists mainly of railway track, stations,
and depot. Main features of the proposed routes are shown in Table 1. 53 stations and
2 depots are supposed to be constructed in whole routes.

Under the EIA Study, firstly, alternative alignments shall be examined for selection of optimum
alignments. Secondly, the optimal alignments and optimal project packages shall be
examined in detail.

1 JBIC Guidelines for Confirmation of Environmental and Social Considerations, April 2002.
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Figure 1 Study Area

Table 1 Main Specifications of the Project

Route No. Section Lzaknn%;[h Nlértr;?iz(a)rnof Proposed Transport Mode
Line 1 Jardim Angela - Capelinha 4.150 6 Straddle-type monorail or AGT
Line 2A-mb | Jardim Angela - Santo Amaro 10.000 10
Line 2A-ud | Jardim Angela - Santo Amaro 11.380 12
Line 2B Santo Amaro - Av. Reboucas 11.290 14 Straddle-type monorail
Line 2C Av. Rebougas - Barra Funda 7.225 9
Line 2D Av. Rebougas - Jaguare 11.400 12

Total 51 In case of Li_ne 2A-mb
53 In case of Line 2A-ud

Note: AGT - Automated Guideway Transit
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2. TECHNICAL SPECIFICATIONS

The following technical specifications were prepared by SPTrans. Before commencement of
the EIA Study, a meeting on the technical specifications shall be held among parties
concerned such as DECONT, CADES, SPTrans, and the Consultant, in order to fulfill
requirements of the Environmental Impact Assessment (EIA) system in Brazil and then to
accelerate the EIA process for the project implementation.

The EIA Study requires information of the Project such as feasibility study conducted by JICA
and SPTrans. Therefore, the Consultant shall communicate frequently and closely with
SPTrans to obtain latest information on the Project.

2.1 Environmental Items to be Studied

Main environmental items to be studied on both preconstruction & construction stage and
operational & maintenance stage of the Project are tentatively supposed as shown in Table 2
and Table 3, which are environmental scoping matrix and checklist, respectively.

2.2 Collection of Data and Information

D Environmental Baseline Study

The Environmental Baseline Study shall be carried out through collection of information and
data in the study area. The information and data collected shall be verified and supplemented
through the field reconnaissance. The results of the examinations shall not only be described
in the text, but also summarized in the maps and drawings with adequate scale, tables and
graphs. In addition, the environmental standards and regulations, legal system relating to the
implementation of EIA shall be collected and summarized. Information to be collected for the
Environmental Baseline Study are shown in Table 4. Additional information shall be collected
and examined, considering the Sample Table of Contents for EIA Report as shown in
Attachment 1.

(2) Social Study

The Social Study shall be carried out through collection of information and data in the study
area. The information and data collected shall be verified and supplemented through the field
reconnaissance. The results of the examinations shall not only be described in the text, but
also summarized in the maps and drawings with adequate scale, tables and graphs. In
addition, standards and regulations, legal system relating to the resettlement and other social
considerations shall be collected and summarized. Information to be collected for the Social
Study are shown in Table 5. Additional information shall be collected and examined,
considering the Sample Table of Contents for EIA Report as shown in Attachment 1.
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Table 2 Environmental Scoping Matrix for the Proposed Projects

Project-related Activities
Planning / . Operation
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© = = O o = o o)
58 < s " <
No. Likely Impacts
1 | Involuntary resettlement A- A-/ - - - - - - - - - N R
2 Local economy su_ch as B-/B+ B- B- i i ] . . B- . . |
employment and livelihood, etc.
3 | (Surrounding) Land use B- B- B- - - - - - - B- - R
4 | Transportation B-/A+ - - - - B- B- B- B- | A+ - -
X 5 Existing _soual infrastructures AJA+ B- A ) ) i A . A | A+ . i
(S and services
g 6 | Regional severance - - - - - - R R B _ _ _
= Socially vulnerable groups such
= 7 | as the poor, indigenous and A-/B+ A- C- - - - - - C- | B+ | - -
5 ethnic people
= |8 | Historical and cultural heritage C- C- C- - C- - - - - - -
© | 9 | Religious matters C- C- - - - - C- - C- - R B
0 10 Water usage or water rights and ) ) ) ) i . . . . i . i
rights of common
11 | Sanitation C- - - - - - - - - C- R B
12 Hazardous (risk) infectious c- ) ) ) i i . c. . . . .
diseases such as HIV/AIDS
13 | Invasion of privacy B- - - - - - - - - B- R B
14 | Accident B-/B+ - - - - B- B- B- - B+ R R
15 Topography and geographical B- ) ) B ) B- : : ; ; ) R
c features
2 [ 16 | Soil erosion B- - - - - B- - - N N N N
S | 17 | Groundwater B- - - - - - - - - B - | B-
S | 18 | Hydrological situation C- - - - - C- - - - - B R
& [ 19 | Coastal zone - - - - - - - - B - R B
'® | 20 | Flora, fauna and biodiversity A- - - - A- B- - A- - - - -
2 | 21 | Meteorology - - - - - - - - B - _ B
Z | 22 | Landscape A- - - - A- B- - - - - B- -
23 | Global warming B-/B+ - - - B- - - - - B+ | - B
24 | Air pollution B-/B+ - - - - - B- B- R B+ | - B
25 | Water pollution B- - - - - B- - B- - = - B-
26 | Soil contamination C- - - - - C- - C- - - B B
27 | Waste A- - - - A- B- - B- - - - -
& | 28 | Noise and vibration A - - - | B- | B- | B | B | - |A]| - |B-
5 [ 29 [ Ground subsidence - - - - - - - P I I B
&£ | 30 | Offensive odor B- - - - - B- - B- B . . _
31 | Bottom sediment B- - - - - B- - B- B - B _
32 | Electromagnetic effect B- - - - - - - - - - B- B
33 | Obstruction of sunshine B- - - - - - - - - B B- B
34 | Disaster - - - - - - B B - B - R
Note: * Regarding the impacts on “Gender” and “Children’s Right”, might be related to all criteria of Social Environment.
<Rating>

A-: Serious impact is expected, if any measure is not implemented to the impact.
B-: Some impact is expected, if any measure is not implemented to the impact.
C-: Extent of impact is unknown (Examination is needed. Impact may become clear as study progresses.)
-: No impact is expected. Therefore, EIA is not required.
A+: Remarkable effect is expected due to the project implementation itself and environmental improvement caused by the project.
B+: Some effect is expected due to the project implementation itself and environmental improvement caused by the project.
Overall rating: Highest rate will be the overall rating among the rating of relevant project-related activities for negative and positive
ratings, respectively. (e.g. Even only one “A-" is included in an environmental item, overall rating of the environmental
item becomes “A-".)
Reference: Japan Transport Cooperation Association (JTCA) and Japan Railway Technical Service (JARTS) (1996) “Manual for Environmental
Considerations in International Cooperation for Transportation Technology (Railway Project) (provisional translation)”, Tokyo, Japan.
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Table 3 Checklist of Environmental Scoping for the Proposed Projects (1/4 page)

Rating
. = | 8 83 Explanation on Potential Impacts
No. Likely Impacts g 'g @ E % (Project—reilj;ted activity is shown in the F;)Jarenthesis.)
o | &
o Qo
Social Environment*
<Land acquisition>
Although land acquisition for the Project is not concentrated in the specific
1 Involuntary A A- P area, large-scale involuntary resettlement in total would occur in the
Resettlement /- proposed project site with lack of width of ROW for railway track and lack of
open space for station and depot construction in the Lines 1, 2A and 2B. On
the other, no or few resettlement would occur in the Lines 2C, and 2D.
<Land acquisition>
B- P Involuntary resettlement due to the land acquisition would affect local
economy in some extent.
<Change of land use plan, control of various activities by regulations for the
construction>
> ;(s)(;arlnglc(;);;?n% erj]fjh B- B- P Some Iirr_]itations to activities during construction would affect local
livelihood. etc. B+ economy in some extent.
' <Traffic restriction in construction area>
Since the project site is mainly located in the center of and along the
B- C existing road, construction activities would affect local economy in some
extent due to disturbance of smooth operation of commercial vehicles and
public bus service due to traffic restriction during construction.
<Land acquisition>
<Change of land use plan, control of various activities by regulations for the
. B- P construction>
3 Elsslérroundlng) Land B- Inadequate land use would occur due to acceleration of unplanned
development along the proposed route and around new stations.
B- o <O_peration of trains>
- ditto -
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
<Operation of construction equipment and vehicles>
<Traffic restriction in construction area>
B- C Since the project site is mainly located in the center of and along the
B- existing road, construction activities would cause disturbance of smooth
4 Transportation A+ operation of commercial vehicles and public bus service due to traffic
restriction during construction.
<Operation of trains>
Improvement of traffic flow and accessibility would be expected due to
A+ (0] ’ . A :
reduction of vehicle traffic, especially along the proposed route, by
operating railway transport such as monorail.
<Land acquisition>
B- P Land acquisition for the project, involving relocation of public and/or
community facilities, would affect local communities in some extent.
<Change of land use plan, control of various activities by regulations for the
construction>
A p Since the project site is mainly located in the center of and along the
existing road, construction activities would affect local economy in some
Existing social extent due to disturbance of smooth operation of commercial vehicles and
5 infrastructures and A+ public bus service due to traffic restriction during construction.
services <Operation of construction equipment and vehicles>
A- C <Traffic restriction in construction area>
- ditto -
<Operation of trains>
Smooth operation of the public bus system and commercial vehicles would
A+ (@] be expected due to reduction of vehicle traffic, especially along the
proposed route, with operation of the proposed railway system such as
monorail.
Since the proposed transport system is constructed with elevated bridge
6 Regional severance - - - structure in almost the entire route, regional severance due to existence of
the structure would not be caused.
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Table 3 Checklist of Environmental Scoping for the Proposed Projects (2/4 page)

Rating
_ 8 ) ; ;
: = 8 2 0 Explanation on Potential Impacts
No. Likely Impacts 6>3 c% @ 09_ % (Project-related activity is shown in the parenthesis.)
6 | =8
o o
Social Environment*
<Land acquisition>
Households living in the Favela as illegal occupants, who are mostly
A- P low-income, to be relocated would remarkably be affected for their
livelihood since they are not entitled for the property compensation as legal
title-holders.
<Change of land use plan, control of various activities by regulations for the
. construction>
Socially vulnerable C- P ial i h iall | bl v low-i
roups such as the A Social impact to the socially vulnerable groups, mainly low-income
7 9 e household residing in the Favela, is not known and should be examined.
poor, indigenous and B+ <Traffi triction | Tuct ~
ethnic people c. c raffic restriction in construction area:
- ditto -
<Operation of trains>
Improvement of transport situation would be expected, especially for
B+ o low-income people who commute to central area of Sdo Paulo City with
long-time traveling by transferring several public buses at present. In
addition, new employment opportunity would be expected due to
improvement of the transportation mode.
<Land acquisition>
<Change of land use plan, control of various activities by regulations for the
- C- P construction>
8 Hls_torlcal and cultural C- Existing of such historical and cultural assets in and around the project site
heritage . .
is not known and should be studied.
c- c <Alteration to ground by cut land, filling, drilling, tunnel, etc.>
- ditto -
<Land acquisition>
C- P Any impact related to religious aspect in and around the project site is not
L known and should be studied.
9 Religious matters C- - - - -
<Operation of construction equipment and vehicles>
C- C <Traffic restriction in construction area>
- ditto -
Water usage or water Though rivers/channels where proposed route pass along and cross in
10 | rights and rights of - - - some sections are used as drainage, there is no water usage in such rivers
common and channels at present.
<Operation of trains>
11 | Sanitation C- C- O <Increasing influx of settlers / workers>
Such information should be obtained and examined if any impact.
. <Construction of track, station, depot, viaduct/bridges and other related
Hazardous (risk) o
b ’ ; facilities>
12 | infectious diseases B- B- C - . . . .
Risk of infectious diseases by labors would be expected during
such as HIV/AIDS .
construction.
<Operation of trains>
13 | Invasion of privac B- B- o In the case where elevated railway structure is close to the building/house,
p Y privacy of residents in such building/house would be invaded by passenger
of the train.
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
<Operation of construction equipment and vehicles>
B- c <Construction of track, station, depot, viaduct/bridges and other related
facilities>
. B- Accident in construction works and operation of construction
14 | Accident . )
B+ vehicle/equipment would occur.
<Operation of trains>
B+ o With change of transport mode from vehicle to railway system such as
monorail, reduction of traffic accidents would be expected due to reduction
of vehicle traffic.
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
Toooaraohy and In the most of sections, elevated bridge structure of the railway track will
15 pograpny B- B- C mainly be constructed in the center or along the existing road. However,
geographical features . S92 -
earthworks would affect topographic condition in some sections along the
river/channel.
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
16 | Soil erosion B- B- C Construction works along the river/channel in some sections would cause
soil erosion in some sections.
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Table 3 Checklist of Environmental Scoping for the Proposed Projects (3/4 page)

Rating
. = g g_’ ? Explanation on Potential Impacts
No. Likely Impacts g g @ g % (Project-reil?alted activity is shown in the ?)arenthesis.)
6 | =8
o o
Natural Environment
<Operation of trains>
17 | Groundwater B- B- O Lowering groundwater level due to excessive use of the groundwater in the
depot would affect groundwater use around the area.
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
18 | Hydrological situation C- C- C Construction works along the river/channel in some sections would affect
hydrological situation in such channel/river.
The project area is not located in and around the coastal area and is not
19 | Coastal zone - - -
related to the coastal area.
<Deforestation / tree cutting>
<Construction of track, station, depot, viaduct/bridges and other related
A c facilities>
| f d Existing roadside trees and plants would be removed tentatively or
20 E_ora, aunaan A- permanently since elevated bridge structure of the railway track will mainly
iodiversity b . e
e constructed in the center or along the existing road.
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
B- C Existing trees and plants would be cut due to construction works such as
earth works.
21 | M The project does not have any factor which may affect and/or be related to
eteorology - - -
the meteorology.
<Deforestation / tree cutting>
A- C Removal of existing roadside trees and plants due to construction of the
railway track would change the landscape along the existing roads.
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
22 | Landscape A- B- C Construction works such as earthworks would affect the landscape in the
project site.
<Appearance / occupancy of track and related facilities>
B- O Existing of elevated bridge structure of the railway track would affect the
landscape from prior one in and around the project site.
<Deforestation / tree cutting>
B- c Cutting of existing roadside trees and plants due to construction of the
railway track would reduce absorption capacity of greenhouse gas such as
23 | Global warming B- CO,on t_he street_ along the project site.
B+ <Operation of trains>
With change of transport mode from vehicle to railway system such as
B+ O ) . . .
monorail, reduction of emission of greenhouse gas such as CO, will be
expected as per unit transport distance per person.
Pollution
<Operation of construction equipment and vehicles>
<Construction of track, station, depot, viaduct/bridges and other related
facilities>
B- C Emission of exhaust gas from construction equipment and vehicles and
dust pollution due to operation of the construction equipment and vehicles
24 | A . B- would cause air pollution in and around the construction sites during the
ir pollution .
B+ construction.
<Operation of trains>
Reduction of hazardous substances emitted from vehicles would be
B+ O expected due to reduction of traffic congestion and traffic volume by
changing transportation mode from vehicle to the proposed railway system
such as monorail.
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
<Construction of track, station, depot, viaduct/bridges and other related
B- c facilities>
Muddy water from construction site and oil spill from construction
25 | water pollution B- equipment and vehicles v_voulq cause water pollution in the channel/river in
and around the construction site.
<Operation and maintenance of depot>
B- o Oil-content waste water and domestic waste water from depot would affect
water body nearby in the case of direct discharge without pre-treatment or
without connection to the sewerage system in the depot.
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
<Construction of track, station, depot, viaduct/bridges and other related
. L facilities>
26 | Soil contamination c- ¢ ¢ In the case where the land to be acquired contains contaminated soil in the
existing or old industrial facility, residue soil excavated from the land would
cause soil and/or water pollution in and around the disposal site.
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Table 3 Checklist of Environmental Scoping for the Proposed Projects (4/4 page)

Rating °
8 g Explanati P ial |
: = 2 a xplanation on Potential Impacts
No. Likely Impacts g 'ag o g (Project»relr;ted activity is shown in the ry))aremhesis.)
< o
°© | z5| &

Pollution

<Deforestation / tree cutting>

A c In the case where most of the existing roadside trees will not be
transplanted, but be cut, large volume of tree-waste would occur and it
cause environmental impact in the disposal site.
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>

27 | Waste A- B- C Residue soil due to earth works would cause environmental impact in the
disposal site.
<Construction of track, station, depot, viaduct/bridges and other related

B- c facilities>
Construction waste including residue soil would cause environmental
impact in the disposal site.
<Deforestation / tree cutting>

B- C Cutting and replanting work of the roadside trees used by using tools and
heavy equipment would cause noise during the construction.
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
<Operation of construction equipment and vehicles>
<Construction of track, station, depot, viaduct/bridges and other related
facilities>

B- C - Noise and vibration caused by such construction works and construction

28 | Noise and vibration A vehicle/equipment would annoy the residents and school/hospital nearby.

- Vibration caused by such construction works would cause damage to the
existing house and other kinds of building structures such as cracks in the
wall.
<Operation of trains>

A- O Operation of the trains would cause noise along the railway track during
operation time.
<Operation and maintenance of depot>

B- (@) Maintenance works in deport would cause noise pollution to around the
depot site.

29 | Ground subsidence ) ) ) The _project_ does not ha_ve any _factor which may cause the ground
subsidence in terms of project location and construction method.
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
<Construction of track, station, depot, viaduct/bridges and other related
facilities>
- In some sections where pass along rivers and channels, offensive odor

30 | Offensive odor B- B- C would occur around the construction site due to excavation and dredging of
mad in the rivers/channels during the construction.

- In the case where contaminated soil is found in the construction site such
as site of old factory, offensive odor would occur in removal and transport of
such contaminated soil.

<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
<Construction of track, station, depot, viaduct/bridges and other related

31 | Bottom sediment B- B- C facilities>
During the works in the construction phase, excavated soil would cause
sedimentation, flushed into water course in case of rain.

Electromagnetic <Appearance / occupancy of track anq related fa_cilities> _

32 effect B- B- O Station structure of the railway would interfere with the radio wave such as
radio and television nearby.
<Appearance / occupancy of track and related facilities>

33 Obstruction of B- B- o Due to bridge structure for elevated track, some railway tracks close to the

sunshine building would cause obstruction of sunshine to the building, especially
residential house.

34 | Disaster ) ) ) Const_ruction is not planned in the disaster-prone area such as
landslide-prone area.

Note: * Regarding the impacts on “Gender” and “Children’s Right”, might be related to all criteria of Social Environment.

<Rating>

A-: Serious impact is expected, if any measure is not implemented to the impact.

B-: Some impact is expected, if any measure is not implemented to the impact.

C-: Extent of impact is unknown (Examination is needed. Impact may become clear as study progresses.)

-: No impact is expected. Therefore, EIA is not required.

A+: Remarkable effect is expected due to the project implementation itself and environmental improvement caused by the project.

B+: Some effect is expected due to the project implementation itself and environmental improvement caused by the project.

Overall rating: Highest rate will be the overall rating among the rating of relevant project-related activities for negative and positive
ratings, respectively. (e.g. Even only one “A-" is included in an environmental item, overall rating of the environmental
item becomes “A-".)

<Project phase> P: Planning and design phase,

C: Construction phase, O: Operation phase

Reference: Japan Transport Cooperation Association (JTCA) and Japan Railway Technical Service (JARTS) (1996) “Manual for Environmental
Considerations in International Cooperation for Transportation Technology (Railway Project) (provisional translation)”, Tokyo, Japan.
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Table 4 Example of Baseline Information to be Collected for Environmental Baseline Study

Environmental Items

Scope and Coverage

Data source & Methodology

Maps, Diagram, Tables Required

A.

Physical Environment

1. Topography e Land form, terrain pattern Slope and elevation analysis Topographic map
2. Geology e Geological condition Secondary data Geological map
3. Soils e Soil cover and condition Secondary data Soil map
e Soil erosion and deposition Existing and projected soil erosion and
deposition map
4. Hydrology and e Surface water characteristics, watershed areas, Characterization of surface water Regional and local hydrological map

Geo-hydrology

river systems
Groundwater characteristics, water table, depth

and groundwater

Regional and local geo-hydrological map

. Meteorology and

Climatology

Frequency distribution and surface wind, wind
direction

Any atmospheric disturbances

Rainfall and temperature

Climatologically normal and extremes

Secondary data

Wind rose diagrams
Climographs

. Water Quality

Surface water quality (in comparison with national
standards) such as pH, DO, TSS, BOD, and Flow
rate

Water quality survey for surface
water

Sampling stations map
Table showing analysis of sampling
report results

7. Air Quality e Ambient air quality (in comparison with national Ambient air quality survey Sampling stations map
standards) such as TSP, SPM, NO,, SO,, CO, and Table showing analysis of sampling
O3 report results

8. Noise and Vibration ¢ Ambient noise and vibration levels in project site, Noise and vibration measurement Sampling stations map

Levels

along the boundaries or project site, and at
locations near human settlement

survey

Table showing analysis of sampling
report results

. Biological Environment

1. Roadside Tree and Plant e Inventory of roadside tree and plant Inventory survey for street tree Inventory of roadside tree and plant to be
and plant affected
C. Land Use
1. Land Use e Land use-existing, planned and development Identification of land uses in the Land use/zoning map
trends in the project site project site Certification of zoning viability
D. Others
1. Archaeological e Natural, historical, cultural, archaeological Field reconnaissance/inventory Map showing archaeological / historical

/Historical Assets

properties

preservation areas

. Aesthetics and Amenities

Aesthetic quality
Visual quality (land, bodies of water, vegetation,
buildings, streets)

Field reconnaissance/inventory

Map showing such information

. Construction Materials

Type, source, amounts of materials used

Field reconnaissance/inventory

Map showing sources of materials

. Recreational area

Park, hiking course, river side, glass land

Field reconnaissance/inventory

Map showing such information

. Waste

Waste collection, treatment and disposal system

Field reconnaissance/inventory

Map showing such information
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Table 5 Example of Baseline Information to be Collected for Social Study

Environmental Items

Scope and Coverage

Data source & Methodology

Maps, Diagram, Tables Required

1. Demography e Population size and distribution e Secondary data Population distribution map
e Growth rate e Socio-economic survey Public perception survey report
e Population density Map showing the primary and secondary
e Dependency ratio impact areas
e Population by gender and age Map showing relocation sites
e Population by region
e Educational attainment
e Literacy rate
e No. of households directly affected by the Project
e Population of distinct vulnerable sectors (i.e.
indigenous community)
e Household population by employment status
e Main source of income
e Dislocation of people, communities/ displacement
of commercial activities
o Informal settlers
2. Health e Leading causes of morbidity and mortality in e Secondary data Table showing morbidity and mortality
children and adults
e Morbidity and mortality rates
e 5 year trend in morbidity and mortality
e Data on hospitals, clinics and public health
facilities/staff
* Notifiable diseases in the area including endemic
diseases
3. Housing, Public Utilities e Housing characteristics and utilities Secondary data Map showing distribution of hosing and
and Commercial e Public utilities (power, water and Surveyl/inventory of housing and public utilities/ settlement clusters
Structures telecommunication lines, sewerage and drainage public utilities
systems, waste treatment facilities, irrigation
system)
e Displacement of commercial and related structure
4. Livelihood e Average income e Secondary data Map showing such information
o Employment e Socio-economic survey
5. Local Economy e Agriculture e Secondary data Map showing such information
e Characteristics of commercial area e Field reconnaissance
e Characteristics of industrial area
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2.3

Field Survey

The following field survey shall be conducted to obtain latest and proper site information. The

coordination of survey location should be recorded at measurement.

1)

Environmental Baseline Study

1) Air Quality Measurement

a)

b)

c)

Survey location: 6 sites including 3 sites for residential/industrial are and 3 sites for
road area shall be selected for each route (6 sites X 5 routes = 30 sites in total). In
addition, one site shall be selected for proposed station and depot sites (53 stations
and 2 depots in total. Location of the station and deport sites shall be confirmed to
SPTrans.). The detailed survey locations including numbers shall be proposed by the
Consultant and determined with SPTrans.

Survey duration: Continuous survey for 24 hours in a weekday. 1 hour average data
shall be estimated based on the measurement.

Survey items: TSP, SPM, NO,, SO,, CO, Os, Wind speed, Wind direction

2) Noise and Vibration Level Measurement

a)

b)

Survey location: 6 sites including 3 sites for residential/industrial area and 3 sites for
road area shall be selected for each route (6 sites X 5 routes = 30 sites in total). In
addition, one site shall be selected for proposed station and depot sites (53 stations
and 2 depots in total. Location of the station and deport sites shall be confirmed to
SPTrans.). The detailed survey locations including numbers shall be proposed by the
Consultant and determined with SPTrans.

Survey duration: 24 hours for one location in a weekday. 10 minutes continuous
measurement per hour.

Survey items: Average noise level (Leq (dB)A) and vibration level (L10 (dB)) per
10 minutes for 3 sites for residential/industrial area and for 3 sites for road area with
traffic volume per 10 minutes. The vehicle types should be same as traffic survey
conducted by SPTrans or other relevant authority.

3) Water Quality Measurement

a)

b)

Survey location: 1 site each at downstream and upstream of the river/channel shall be
selected in the case where the target route passes and/or is located along any
river/channel. The detailed survey locations including numbers shall be proposed by
the Consultant and determined with SPTrans.

Survey duration: One sampling in daytime and nighttime, respectively, for each site in
a weekday.

Survey items: pH, water temperature, Dissolved Oxygen (DO), Turbidity, Suspended
Solids (SS), Biological Oxygen Demand (BOD), and flow rate.
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4) Soil Contamination Study
a) Survey location: 1 site or more sites (if necessary) in each possible plot with
contaminated soil. Selection of the survey location should be complied with relevant
legislations in Brazil.
b) Survey items: volatile organic compounds, heavy metals, pesticides and PCB, which

are prescribed in relevant legislations in Brazil.

5) Inventory Survey on Roadside Trees

Inventories of roadside trees to be potentially affected by the Project shall be prepared
through the field survey. Items of the inventory shall be location, species including
classification of native or exotic, size such as height and girth, age, conditions, etc.
Likely-affected conditions of the roadside trees in and around the project site shall also be
identified. Based on the inventory, the Consultant shall search possible site for transplantation,
considering required species and quantities of trees to be transplanted.

6) Measurement Survey on Electromagnetic Field Intensity
a) Survey location: specific location where may be shaded by station structure of the
Project in relation with location of the TV antenna tower and may affect TV broadcast.
b) Survey items: intensity of electromagnetic field.

2) Field Study on Land Acquisition and Resettlement Action Plan
The field surveys for Land Acquisition and Resettlement Action Plan consist of the following
surveys:

1) Socio-economic Survey
2) Household Inventory Survey for Resettlement

1) Socio-economic Survey

Socio-economic Survey shall be conducted to collect socio-economic conditions of the
project-affected persons (PAPs), who are directly affected by land acquisition and
resettlement due to the Project, and to inquiry perception and acceptability of the proposed
project by the PAPs. Based on the survey results, conceivable social impacts to the PAPs by
the proposed projects are examined as well as peoples intention and demand related to the
proposed project.

a) Survey location: Community along the proposed routes

b) Survey sample size: Over 20% of the total population of the project-affected
households.

c) Survey items: Survey form with the items to be surveyed shall be proposed by the
Consultant and finalized with SPTrans.
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2) Household Inventory Survey for Resettlement

The objectives of the Household Inventory Survey for Resettlement are to identify the land to
be acquired and house/structure/movable properties to be relocated by the proposed
measures, and to identify residential households to be resettled and to collect their
socio-economic data, opinion on improvement of their living environment, and intention and

demand related to the resettlement.

a) Extent to be surveyed

For the Household Inventory Survey for Resettlement, the survey for land to be acquired
and project-affected households/property owners and users to be resettled/relocated by the
Project shall be conducted within required right-of-way (ROW).

All of the structures to be potentially relocated (approximately 1,000 structures including
both completely and partially relocated house and industrial/commercial structures) shall be
surveyed by inquiry survey method. Any properties located in the ROW to be acquired shall
be inventoried such as public/private facilities, factories, and trees. In the place where there
is no settlement such as open land and abandoned cultivated area, land title shall be
confirmed and recorded in the inventory with map.

b) Methodologies

At the beginning of the survey, exact locations to be surveyed shall be confirmed jointly by
both SPTrans and Consultant. In the survey, an inventory of acquired land and
house/structures to be relocated, and any socially significant properties such as religious
facility and historical monument in and around the Project sites shall be prepared with the
topographical maps with detailed scale as possible, which both hardcopies and digital data
are available from SPTrans. Favelas or illegal occupants’ communities, project-affected
settlements and structures to be relocated shall be highlighted on the map.

At the same time of the confirmation of the lands to be acquired and properties to be
relocated at the site, direct inquiry survey to affected households and property owners to be
resettled shall be conducted to obtain the latest information.

c) Survey ltems

Survey form with the items to be surveyed shall be proposed by the Consultant and
finalized with SPTrans. Collected data and information shall be sorted and analyzed from
the viewpoint of social environmental considerations.

In principle, the Social Surveys shall be conducted based on the specifications mentioned in
this TOR. However, the Consultant shall propose additional and/or revised survey items and
methodologies to SPTrans from local expert's viewpoints and discuss with SPTrans on a
survey plan to be prepared in the Inception Report prior to commencement of the Survey.
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2.4 Preparation of Land Acquisition and Resettlement Action Plan
In the case where resettlement is required with the land acquisition, a land acquisition and

resettlement action plan (LARAP) shall be prepared for the Project by studying the following
items with necessary field survey to collect relevant data as well as relevant national
legislations. Through preparation of the LARAP, the Socio-economic Survey and Household
Inventory Survey for Resettlement shall be conducted to obtain information on assets for
proper compensation and socio-economic conditions for necessary assistance as well as to
identify any vulnerable groups (for example, squatters, landless, those without formal titles,
female-headed households, disabled persons, indigenous peoples) who might require special
assistance before and after the relocation. The LARAP shall include the following:

a) Details of the benchmark situation, including maps showing settlements, land use
patterns, trees, vegetation and other geo-profiles of the project-affected area.

b) Analysis of the survey data and an assessment of both permanent and temporary
impacts in terms of loss of resources and livelihoods.

c) Project compensation policy - entittement matrix and criteria for the resettlement
eligibility of affected households, including special provisions for any vulnerable
groups/those without legal title to lost assets.

d) Provisions for relocation/resettlement options and income restoration programs. If
resettlement sites are required, include provisions for public utilities at the
resettlement sites.

e) Institutional and organizational framework for implementation of LARAP, including
linkages with project implementing agencies, local administration, community/NGO
and other related organization.

f) An estimated budget for LARAP implementation, separately identifying major
compensation costs, implementation and administrative costs, consulting services
for monitoring and evaluation activities.

g) Atime-frame and implementation schedule for land acquisition and resettlement in
conjunction with construction schedule for project components.

h) A monitoring and evaluation plan identifying the responsibilities, time-frame, and
some key indicators. Specify the time-frame for monitoring and reporting.

Accompanying with the resettlement, improvement of living environment for the PAPs to be
resettled shall be well examined with combination of any assistance by the Project and
municipal government based on the peoples’ demand. The following items should be
discussed and presented in LARAP.
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Table 5 Main Items of the LARAP

1) Measures taken for avoidance and minimization of the resettlement
2) Approximate identification of magnitude of the impact
a) Land area to be acquired by area and by type
b) Number of structures to be relocated
3) Socio-economic features of the Project-Affected Persons (PAPS)
a) Socio-economic data based on secondary data
b) Results of socio-economic survey
4) Compensation and assistance under current legislations
5) Entitlement matrix
6) Securing resettlement sites
7) Resettlement assistance
8) Assistances for livelihood recovery
9) Public involvement in the process of the resettlement
10) Grievance redress system
11) Monitoring plan
12) Responsibilities of relevant organizations
13) Cost estimate and financial arrangement

2.5 Impact Identification and Assessment

Based on the result of analysis of the secondary data and field surveys, the magnitude and
extent of environmental impacts accompanied by the project implementation shall be
estimated and evaluated as quantitatively as possible to meet requirements under the EIA
system in Brazil, including nature, magnitude, extent and location, timing, duration,
reversibility, and likelihood. The Consultant shall propose and discuss with SPTrans on
adequate methods for prediction of impacts such as mathematical model analysis and
estimate from similar case studies. Environmental scoping for the target projects are shown in
Table 2 and Table 3. This scoping shall be reviewed prior to the implementation of the EIA
Study.

2.6 Preparation of Mitigation Measures
Feasible and cost effective mitigation measures for the Project shall be proposed. The

mitigation measure is to prevent or reduce the negative impacts predictable in the result of
impact assessment. Aspects of mitigation measure which should be considered including
target level of impact mitigation, method, expected effect, timing, duration, institutional
arrangement, and cost. In addition, residual impacts which can not be prevented or reduced
by the mitigation measures shall be identified. In the case, the cost of compensation to
affected parties for impacts that cannot be mitigated shall be estimated.

2.7 Preparation of Environmental Management and Monitoring Plan
An environmental management and monitoring plan (EMMP) for optimal project packages

shall be prepared. Required information for the EMMP is shown in Table 6. In addition,
summary matrices of the EMMP shall be prepared as shown in Tables 7 and Table 8.
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Table 6 Sample Iltems of Environmental Management & Monitoring Plan

Environmental Management Program

e Impacts, mitigation program

Construction/Contractor Environmental Program

e Environmental safeguards/management measures implemented by the contractors

Social Development Program

e A social development plan including livelihood programs (based on people’s needs)
for displaced or resettled people

Contingency/Emergency Response Plan

e  Procedure on the method of coping with emergencies or accidents

Rehabilitation Plan

e  Maintenance program(routine and periodic)

Monitoring program

e  Environmental monitoring program matrix containing the following information

6.1 Frequency of sampling and sampling points

6.2 Sampling parameter: water quality of the surrounding bodies of water (e.g. TSS, oil
and grease, noise etc.)

6.3 Sampling methodology and the corresponding cost

6.4 Work and financial plan for the current year

Institutional Plan

e  The Institutional, organizational and financial capability of the proponent to manage
and sustain the projects as well as to implement the programs in the EMMP
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Table 7 Summary Matrix of the Environmental Management Program

Project activities

Impact Description

Mitigation/Enhanceme
nt Measure

Cost of
mitigation/Enhancement

Institutional
Responsibility

Schedule

I. Construction Stage
A. Social Environment
B. Natural Environment
C. Pollution

Il. Operational Stage
A. Social Environment
B. Natural Environment
C. Pollution

Table 8 Summary Matrix of the Environmental Monitoring Program

Project activities

Parameters

Location

Frequency

Responsibility

Estimated Cost

I. Construction Stage

A. Social Environment
B. Natural Environment
C. Pollution

[l. Operational Stage

A. Social Environment
B. Natural Environment
C. Pollution
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2.8

Public Hearing / Consultation Meeting
In accordance with JBIC Guidelines for Confirmation of Environmental

and Social

Considerations, series of public consultation meetings shall be held on EIA and LARAP in

order to secure transparency and involvement of stakeholders in planning process of the

Project. Brazilian laws and legislations concerned also require public consultation meeting in

the process of EIA. Frameworks of the public consultation meetings for EIA and LARAP are

shown in Table 9 and Table 10, respectively. The concerned route /area for each meeting
and the total number of meetings to be held shall be discussed with SPTrans, SVMA, CADES,
local authority and other relevant bodies in planning of the meetings.

Table 9 Draft Frameworks for the Public Consultation Meeting for EIA

First Meeting

Second Meeting

Objectives

- To disseminate project outline

- To consult with stakeholders on draft
environmental scoping and draft TOR
for EIA Study

- To disseminate progress of the project
planning

- To consult with stakeholders on draft
EIA report (EIA/RIMA)

Scheduled Timing

- After preparation of draft
environmental scoping and draft TOR
for EIA Study

- After preparation of draft EIA report
(EIA/RIMA)

Agendas for the Meeting

- Presentation on the project outlines

- Explanation and consultation on draft
environmental scoping and draft TOR
for EIA Study

- Explanation and consultation on
conceivable environmental/social
impacts

- Presentation on progress of the
project planning

- Presentation and consultation on the
results of EIA study

- Presentation and consultation on the
Environmental Monitoring Plan

- Presentation and consultation on the
Environmental Compensation
Programs

Number and Location of

Venues

To be considered.

To be considered.

Number of Participants

To be considered.

To be considered.

Participants

- Project Executing Bodies
(e.g., SPTrans)

- Municipal Government Bodies
(e.g., SMDU, SEHAB, SEMPLA)

- Environmental Licensing Bodies
(e.g., SVMA, IBAMA, IPHAN)

- Affected People (Including illegal
occupants)
- NGOs, representatives of

communities, etc.

- Project Executing Bodies
(e.g., SPTrans)

- Municipal Government Bodies
(e.g., SMDU, SEHAB, SEMPLA)
- State Government Bodies
(e.g., SEMA, STM)

- Environmental Licensing Bodies
(e.g., SVMA, IBAMA, IPHAN)

- Affected People (Including illegal
occupants)
- NGOs, representatives of

communities, etc.

Concerned Route /Area and
Place of the Meeting

To be discussed with SPTrans

Public Notification

Invitation to individuals, public notification on newspaper etc.

Note: SEHAB-Municipal Secretary of Habitations, SEMPLA-Municipal Secretary of Planning, SNJ-Municipal
Secretary of Legal Affaires, SVMA-Municipal Secretary of Green and Environment, IBAMA-Brazilian
Institute for Environmental and Renewable Natural Resources, IPHAN-National Institute for Historical and
Artistic Heritages, SEMA-State Secretary of Environment, STM-State Secretary of Transport for

Metropolitan Region
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Table 10 Draft Frameworks for the Public Consultation Meeting for LARAP

First Meeting Second Meeting
Objectives - To disseminate information on the |- To consult PAPs on the revised
contents of draft LARAP to the LARAP which reflects the results of
Project-Affected Persons (PAPs) the first consultation meeting
- To consult PAPs on the draft LARAP
Scheduled Timing - After the preparation of draft LARAP |- After the preparation of revised
LARAP
Agendas for the Meeting - Presentations on the project outlines |- Explanation and consultation on the
- Explanaton and consultation on changes from previous version of
foreseeable environmental/social LARAP
impacts and measures to be |- Discussions for further modifications
employed for their compensation and additions on LARAP
- Explanation and consultation on draft
LARAP
Number and Location of | To be considered. To be considered.
Venues
Number of Participants To be considered. To be considered.
Participants - Project Executing Bodies (e.g., SPTrans)
- Municipal Government Bodies (e.g., SEHAB, SEMPLA, SNJ, SVMA)
- Affected people for expropriation of land or involuntary resettlement (including
illegal occupants)
- NGOs, representatives of communities, etc.
Concerned Route /Area To be discussed with SPTrans
and Place of the Meeting
Public Notification Invitation to individuals, public notification on newspaper etc.

Note: SEHAB-Municipal Secretary of Habitations, SEMPLA-Municipal Secretary of Planning, SNJ-Municipal
Secretary of Legal Affaires, SVMA-Municipal Secretary of Green and Environment

2.9 Preparation of Environmental Impact Assessment Report (EIA/RIMA)
The Environmental Impact Assessment Report (EIA/RIMA) shall be prepared for the Projects

by compiling results of the EIA Study. The style or Table of Contents (TOC) of the EIA/RIMA
shall be referred to relevant EIA regulations or guidelines in the Brazil. A sample TOC is
presented in Attachment 1.

3. Organization of Survey Team

The EIA Study shall be conducted under the responsibility of the Consultant under
supervision of SPTrans. Due to various items to be studied under the EIA system, a local
survey team under Consultant company shall be formed with sufficient number of local
experts from various fields to complete the EIA Study. In addition, adequate number of the
supporting staffs shall be also mobilized to conduct the EIA Study.

Especially, the following experts should be included in the Team.

Team Leader / Environmental impact assessment
Air quality

Noise and vibration

Water quality

Fauna and flora

Geology and topography

Socio-economics

Resettlement
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4. STUDY SCHEDULE

The EIA Study is supposed to be completed within six (6) months including the field surveys.
After submission of final EIA report, the Consultant is expected to support SPTrans for
approval procedures of the EIA/RIMA and acquisition of LAP. Whole schedule of the Work will
be discussed with SPTrans in the commencement of the Work. In addition, meetings shall be
held occasionally upon the requests of the SPTrans.

5. SUBMISSION OF THE OUTPUT

The following outputs of the Work shall be submitted to the SPTrans according to the
schedule designated the above. Information and data sources refereed for the Work shall be
clearly described in the reports.

(1) Inception Report

Inception report describing the approach, methodology, team mobilization plan, and schedule
to be applied to the EIA Study shall be submitted to the SPTrans within one (1) week after
signing of the contract.

(2) Draft Final Report

Draft final report shall be submitted to the SPTrans within 2 weeks after completion of all of
the works mentioned in sub-sections 2.2 - 2.8. The report shall consist of the contents
required by approved TOR.

(3) Final Report

The final report shall be submitted to the SPTrans within 2 weeks after corrections, additions,
and subtractions based on the comments issued in the meeting and discussions with
SPTrans for the draft final report.

Sample table of contents for draft Final Report/Final Report are attached in Attachment 1.

(4) Number of Submissions

1) Five (5) sets of the Inception Report in both Portuguese and English, respectively.

2) Five (5) sets of Draft Final Report in both Portuguese and English, respectively.

3) Five (5) sets of Final Report in both Portuguese and English, respectively, with one (1)
set of CD-ROM including the full contents of Final Report applying a mutually agreed
software.

End.
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Attachment 1

Sample Table of Contents for draft Final Report/Final Report

PREFACE
1. GENERAL INFORMATION
1.1. General Information of Enterprise
» Name of entrepreneur, Address, Phone, Fax, Email, etc.
1.2. Identification of the Company Responsible for the Study
» Company name, Address, Phone, Fax, Email, etc.
1.3. Object of Licensing
»  Brief description of the Project.
2. INTRODUCTION
2.1. History of Enterprise (Project)

2.1.1. History of the studies developed in the planning of the project
2.1.1.1. The need for transport of medium capacity in the S&o Paulo City
2.1.1.2. Feasibility study (Technical cooperation of JICA-SPTrans)
2.1.1.3. Basic network and priority routes
2.1.1.4. Importance of the project in the Metropolitan Transportation System

2.2. Purpose and Rationale of Project

2.2.1. Purpose of Project

2.2.2. Rationale and Scope of Project
2.2.2.1. Urban structure of RMSP
2.2.2.2. Dynamics of urbanization of in Sao Paulo Metropolitan Region (RMSP)
2.2.2.3. Road system
2.2.2.4. Transport systems in RMSP

2.2.3. Expected Benefits to the Implementation of Enterprise
2.2.3.1. Mass transport
2.2.3.2. Urban landscape
2.2.3.3. Socioeconomic and environmental

3. RELEVANT LAW FOR THE PROJECT
3.1. Legislation in General
3.1.1. Units of Conservation
3.1.2. Restrictions to the Removal of Vegetation
3.1.3. Protection of Archaeological Heritage, Historical and Cultural
3.1.4. Pollution of Soil and Subsoil
3.1.5. Air Pollution
3.1.6. Noise
3.1.7. Water Pollution
3.1.8. Expropriation and Resettlement
3.2 Legislation Concerned in Urban Areas
3.2.1. Master Plans
3.2.1.1. Strategic Municipality Master Plan
3.2.1.2. State Regional Plan
3.2.1.3. Municipality Land Use and Occupation Law
3.2.1.4. Urban Transport Integration Plan 2020
3.2.1.5. Municipal Construction Code
3.2.1.6. City Statute (Estatuto das Cidades)
3.3. Compatibility with Plans in the Project Area
3.3.1. Urban Operation Plan
3.3.2. Areas of Urban Intervention Plan
3.3.3. Strategic Plans
3.3.4. Linear Parks and Green Ways
3.3.5. Structural Road Network
3.3.6. Structure Network of Collective Transport
3.3.7. Road and Public Transport Projects
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4. ALTERNATIVES STUDY
4.1. Route Alternatives
4.2. Modal and Technology Alternatives
4.3. Selected Alternative

5. PROJECT CHARACTERIZATION
5.1. Project Location
5.2. Characterization of Demand
5.3. Description of Project
5.3.1. Technical Characteristics of Project
5.3.1.1. Plan and profile of outline
5.3.2. Description of Stations
5.3.2.1. Features of the stations
5.3.2.2. Stations location and their characteristics
5.3.2.3. Stations dimensions and capacity
5.3.3. Constructive Characteristics
5.3.3.1. Constructive method
5.3.4. Operating Characteristics
5.3.4.1. General characteristics of the line
5.3.4.2. Rolling stock characteristics
5.3.4.3. Trains maneuvers
5.3.5. Characteristics of Systems
5.3.5.1. Monitoring and control system
5.3.5.2. Signaling and control system
5.3.5.3. Protection and automatic operation system
5.3.5.4. Power system
5.3.5.5. Telecommunications system
5.3.5.6. Access and passengers control system
5.3.5.7. Maintenance support system
5.3.5.8. Auxiliaries system
5.3.5.9. Security control center
5.3.5.10. Rolling stocks
5.5. Schedule, Investment and Labor
5.5.1. Schedule for Enterprise Implementation
5.5.2. Investment Estimated
5.5.3. Labor

6. ENVIRONMENTAL CONDITION
6.1. Definition of Project Influence Areas
6.1.1. Indirect Influence Area — IIA
6.1.2. Direct Influence Area — DIA (Around the Project Site)
6.1.3. Directly Affected Area — DAA (In the Project Site)
6.2. Characterization and Analysis of Physical Environment
6.2.1. Weather
6.2.2. Air Quality
6.2.2.1. Characterization of air quality in RMSP
6.2.2.2. Quality parameters
6.2.2.3. Air quality in DIA
6.2.3. Regional Geology — IIA
6.2.4. Geomorphology — IIA
6.2.5. Pedology — IIA
6.2.6. Ground Water — IIA
6.2.8. Geotechnical Aspects — 1A
6.2.9. Geology, Geomorphology and Pedology of the DIA and DAA
6.2.10. Geotechnical Aspects of the DIA and DAA
6.2.11. Water Resources
6.2.11.1. Hydrography in the lIA and DIA
6.2.11.2. Hydrology in the IIA and DIA
6.2.11.3. Water quality
6.2.12. Noise and Vibration
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6.2.12.1. Standards of reference
6.2.12.2. Methodology of analysis
6.2.12.3. Measurements of noise and vibration
6.3. Characterization and Analysis of Urban Environment
6.3.1. Regional Economic Development
6.3.1.1. Location of jobs in the RMSP
6.3.1.2. Characterization of employment in the Direct Influence Area
6.3.2. Socioeconomic and Demographic Profile
6.3.2.1. Population and demographic dynamics
6.3.2.2. Family income
6.3.2.3. Education
6.3.2.4. Health
6.3.2.5. Human development index
6.3.3. Urban Structure
6.3.3.1. Expansion and densification of the occupation
6.3.3.2. Urban dynamics in lIA
6.3.4. Soil Use, Occupancy, and Zoning
6.3.4.1. Soil use and occupancy in AID
6.3.4.2. Zoning and urban areas of the IDA
6.3.5. Archaeological and Cultural Heritage
6.3.6. Real Estate Market
6.3.6.1. A dynamic real estate in RMSP: recent trends 1987 - 2006
6.3.6.2. Dynamics around the real estate development
6.3.6.3. Released real estate for private use
6.3.6.4. Released real estate for commercial use
6.3.6.5. Real estate prices
6.3.6.6. Standard price of land
6.3.6.7. Considerations on the dynamics of real estate
6.3.7. Regional Accessibility Standards
6.3.8. Road System and Traffic
6.3.8.1. Structure of the road system of RMSP
6.3.8.2. Characterization of the traffic management
6.3.8.3. Soil use and urban movement
6.3.8.4. Surveillance
6.3.8.5. Security
6.3.8.6. Main road system and their hierarchies in the Direct and Indirect Areas
6.3.8.7. Major problems and shortcomings of the road system
6.3.9. Mass Transport
6.3.9.1. Collective transport in RMSP
6.3.9.2. Integrated system
6.3.9.3. Collective transport in the area of influence
6.3.10. Social Organizations
6.3.11. Areas to be Expropriated
6.3.11.1. Definition of the areas listed for expropriation
6.3.11.2. Characterization of the areas listed for expropriation
6.4. Characterization and Analysis of Biota
6.4.1. Vegetation in the Indirect Influence Area - lIA
6.4.1.1. Regional characterization
6.4.1.2. Units of conservation and protected areas
6.4.1.3. Plant cover in II1A
6.4.2. Characterization of Fauna in 1A
6.4.3. Characterization of Vegetation in IDA
6.4.3.1. Municipal parks
6.4.3.2. Plant cover in AID
6.4.4. Characterization of Fauna in IDA
6.4.5. Characterization of Vegetation in ADA
6.4.5.1. Plant cover
6.4.5.2. Environmental compensation
6.4.6. Characterization of the Fauna in ADA
6.4.6.1. Fauna observed
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6.4.6.2.
6.4.6.3.
6.4.6.4.

Significant points
Vegetation useful to birds
Urban birds

6.5. Environmental Liabilities
6.6. Integrated Analysis

7. IDENTIFICATION AND EVALUATION OF ENVIRONMENTAL IMPACTS

COMPENSATORY/MITIGTION MEASURES

7.1. Methodological Reference
7.1.1. Actions Impacting the Business
7.1.2. Identification of Environmental Impacts
7.1.3. Evaluation of Environmental Impacts

7.2. Description of Environmental Impacts
7.2.1. Impact of Physical Environment

7.2.1.1.
7.2.1.2.
7.2.1.3.
7.2.1.4.
7.2.1.5.
7.2.1.6.
7.2.1.7.
7.2.1.8.
7.2.1.9.

Generation of solid waste

Soil contamination

Risk of accidents geotechnical stability and change in soill
Erosion and siltation of water courses

Changes in dynamic hydrogeology and contamination of aquifers
Interference of permeability of soil

Surface water quality

Air quality

Noise

7.2.1.10. Vibration
7.2.1.11. Obstruction of sunshine
7.2.2. Impacts to Urban Socio-economy

7.2.2.1.
7.2.2.2.
7.2.2.3.
7.2.2.4.
7.2.2.5.
7.2.2.6.
7.2.2.7.
7.2.2.8.
7.2.2.9.

Expectations of the community

Relocation of the resident population and economic activities

Risk of accidents at work and for people

Change of land use and the predominant urban landscape

Interference on potential archaeological sites

Interference in historical buildings

Generation of employment

Increase the potential for attraction of new businesses and economic activity
Increased revenues from taxes

7.2.2.10. Change in securities
7.2.2.11. Interruption of services of urban infrastructure
7.2.2.12. Changes in the road system
7.2.2.13. Increase in provision of public transport
7.2.2.14. Changes in accessibility and reduction in travel time
7.2.2.15. Synergy with other projects in the area

7.2.3. Impacts of Biota

7.2.3.1.
7.2.3.2.
7.2.3.3.

Reduction of vegetation cover
Intervention in protected areas
Amendment of conditions for fauna

7.3. Mitigating Actions and Control of Environmental Impacts

8. ENVIRONMENTAL PLANS AND PROGRAMS
8.1. Environmental Management Plan
8.1.1. Objectives of the Environmental Management Plan
8.1.2. Environmental Guidelines for Project Implementation

8.1.2.1.
8.1.2.2.
8.1.2.3.
8.1.2.4.
8.1.2.5.
8.1.2.6.
8.1.2.7.
8.1.2.8.
8.1.2.9.

Preparation of projects

Hygiene and health in the work sites

Waste water from household and works associated with construction
Solid waste

Surface drainage

Lowering the water table

Removal of vegetation

Safety and interference with the neighborhood

Buildings nears construction site
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8.1.2.10. Relocation of public services (electricity, telephone, water etc.)
8.1.2.11. Transport of materials and equipment and traffic diversions
8.1.2.12. Disposal of surplus material
8.1.2.13. Recuperation of contaminated land (past environmental pollution)
8.1.2.14. Archaeological asset
8.1.2.15. Degradation of the urban landscape
8.1.2.16. Works related to the termination of construction

8.1.3. Program for Archaeological Investigation and Restoration

8.2. Land Acquisition and Resettlement Action Plan

8.2.1. Avoidance and minimization of the Resettlement

8.2.2. Approximate Identification of Magnitude of the Impact
8.2.2.1 Land area to be acquired by area and by type
8.2.2.2 Number of structures to be relocated

8.2.3 Socio-economic Features of the Project-Affected Persons (PAPS)
8.2.3.1 Socio-economic data based on secondary data
8.2.3.2 Results of socio-economic survey

8.2.4. Compensation and Assistance under Current Legislations

8.2.5. Entitlement Matrix

8.2.6. Securing Resettlement Sites

8.2.7. Resettlement Assistance

8.2.8. Assistances for Livelihood Recovery

8.2.9. Public Involvement in the Process of the Resettlement

8.2.10. Monitoring Plan

8.2.11. Responsibilities of Relevant Organizations

8.2.12. Cost Estimate and Financial Arrangement

8.3. Plan of Social Communication

8.3.1. Key Actions in Various Stages of Development

8.3.2. Sub-Program Monitoring on Relocation of Population and Economic Activities

8.3.3. Subprogram of Communication and Social Monitoring for Emergencies

8.4. Environmental Monitoring Plan

8.4.1. Monitoring Program for Water Quality

8.4.2. Monitoring Program for Subsidence

8.4.3. Monitoring Program for Air Quality

8.4.4. Monitoring Program for Noise Level

8.4.5. Monitoring Program for Vibration Level

8.4.6. Environmental Compensation Program

9. Conclusions and Recommendations
10. Bibliography
11. Technical Team

12. Attachments
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FRFEED 7358 TR Line 5014 5016
AZ 1 EH OFEE ALL 393,000 407,000
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SEH O — 7B — 7 [k 1A 13,600 14,100
A 2A 22,800 23,200
Bl| HyES T S H OELT HL L 1A 220
2A 280
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2A 33,800
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= 9-2 ERER (Phase-2)
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Bl| HyEA T S H O ELT HL L 1A 202
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2A 40,200
2B 45,100
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2B 400
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Hi ;- JICA A

*1: Cumulative operating days per year per train / ( 365 — average inspection days)

*2: The target of 80-90% is suggested in the JICA post evaluation guideline
Source: JICA Study Team
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*1: The present off-peak speed
*2: Higher target than 94% of metro in 2000 research
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(passenger-hours in peak hour, ‘000 passenger-hours in day)

2015 2025 2045
B — 7B Private-car users 4,290 9,218 26,580
Monorail users 16,323 10,149 27,727
Bus users 16,730 10,959 26,675

1 BH7EY Private-car users 36.9 72.3 228.6
Monorail users 140.4 87.3 238.5

Bus users 143.9 94.2 229.4

i

I : JICA T
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2015 2025 2045
B — 7 IE ] Private-mode 7,530 28,718 32,305
Public-mode* 7,154 27,282 30,690
—H&®Y Private-mode 68,455 261,076 293,684
Public-mode* 65,032 248,023 278,999

* calculated from 30 passengers per bus (= 2PCU)
Higl : JICA FHAER
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9.3 REXEMER
931 BEIIIERBUEDR

AK7w Y=l FOERIIAEND, F8EIRLIZLLEY | REHSTA~ORENTHRS
ND =0T, €/ L—LOFMICHE S BB EAZ@EORAIC LY . ABEYHH T R
BEND ERIRENRTATH 5 " Wefbik% (COp) PEHEDOHIBENR, K UREIE
LW E B ORISR NI TE 5, AHTIE, 26 DOHRIZHO VW TAET 5,

932 TSV ILEDOBEBHEZEDRE

7 I VNVEOHBHEZEORE L LT, REOTZEREW TH LY b vk B2k
Ll ) =B ORNRT 6D, K7 ny =7 b OBRBEUCENR 2R
HER. LFISRT &9 2R a2 BEE T 2 0E DR H D,

(1) =&/ —nrOEBEREE LTOFIHA

TH )= UE, A T ZRETH Y . FOFITRBEEBOEICERT D & B 2
HITWD, 77 2L, 1970 HAR0T, Al Al O &g & EEEY) T H 2 b
OEKROREEZENET A HKE LT, VP husenhbxy ) —LaEEL, ZhEr
BREFE L CIEA T 2 EFNRBOR A Ui, REORIT, E@ﬁ%@ﬁaﬁkwww
BTN LBIEE TRt ST\ b, BIfE, k=% ) — 3, YU D
éhﬁ%éhfméoi?/~w@éﬁyvyﬁfﬁyUVCJk@@ﬂ\%%®i
X )—=NEERL, 77 UVNVENTIAS HnbinTnwsd, 7=, k4580, 7
SONETIE, BV & T a— VR 2B TTRER 7 L v 7 R 00X % 753
ATED, Skt 7 — O HBHERELE L TORANMK, IikEhbEE 256
"5,

() ZVvy 7 AREBEDOE K

TISUNETIE, BAEAEE LT, 7Ly 7 AR EOEANEL TNE, 7Ly
7 ZBRBIEL L X, T a—URELE Y U COBERR TR R BB Th D, T T UL
EO7 Vw7 ZREFEREIZ, Y U C L 100%™ % /—/L (E100) OOFHNAIRETH
%o 1979 F L 0 BIENFHMM I TRV, i, BEAEITFA ML T 5,

BAE, 7Ly 7 AHBHEOFHREERIIT V) v #EE EE- T\, 2008 FI21T
#1230 HEDT7 Ly 7 ZBREFEABREGE SN TEBY . ZiE 2008 28 SN2 H
BHHEAHOK 82%ICMY T2, S Xvo#HHE L, 2AHEAKICT L v A
PREVEE N 5 8 BB iﬁb%Mwaé ORI At (CETESB) Ot
Tk DL, 2008 FICIXEABEAEON 14%% 7 L v 7 AREFEN HH T
%2, 7v/7x5@$@5w5% IFE5 % LENT 5 & TSN TERY ., 2015 4EIC
X, 77 UNAMERNIZBWTEABIEAEOK 60%% 7 Ly 7 AREFABHEN 5D 5 |
EVIHTHLBESHTWSS

! Brazilian Automotive Industry Yearbook (2009), ANFAVEA
2 Report on Air Quality Survey in S3o Paulo in 2008 (2009), CETESB, S&o Paulo
% http://ethanolbrasil.blogspot.com/2010/01/frota-nacional-de-veiculos-flex-fuel.html, IETHA
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933 7AYxY MI&BHZBLRFFHEHIBDRDOHE
(1) REFHE

TuYxs MZED COHRHENIBENRORAIL, £/ L—AFIHICHE S A B HASE
BOWDITED CO P EAIBZNIR (IEDOZR) & €/ L—/VEITICHE D EHE
(ZHE D TR B (PR 2 BB L. P L7, BRI, FHEs
MNARRBRIE, EH SN D 2015 4F & L7, A FEOMEZX 9-3 1277,

( FAsa )
— | TERABHECEAND |
— [ suvramHEoERKR
RRERORE
[AVSWAVIPL) I P s o)
EQOERRREER)

——————{ ILYIRBHEORRERRRORE |

SR EEDSE — — E/L—ILEBITIZHES
(SR SRS Ty s I I%%k@béc%mﬁ%ﬁ BAKRE
BEOERKREER))

ERMCEASA T BRRE |
BERU
CO, Hhitith Fo R OHERT—4

(AVIUE, Ty I RERRE)

BEEZESHDICHS E/L—LVETICHIBNEEICES
CO, BBl EDHE CO,BFHENHTE

E/L—ILETIZHRS
CO,HHHIRENHEE

BT

HIPT : JICA R A
B 9-3 TOUzOMILZZBIERRBHBRIBDROAEAZOME

T T HRERICE S W BB R AR B E O ORE (o XvafiiciiT 5 B
WEITHRBEOB/D &), KOVE ) L— L OEITIC D TRENHEELZ M FE 2. 7o
Y7 NERIZHES COHEHANEEZ, LTFoORICEIVRE L,

RA,; = (3 (Vi x Mi xEFi)/1,000) - (E x EFe/1,000)

RAcos: 7R Y= MERIZH S COHEHIHIRE (ton-CO/H)

Vi Ta ey NERMIHES AR EETIEREORD & (km/H)
Mi: #RE (L/km)

EFi: HATREBHY E B4 72 0 D CO, HEHIfREL (kg-CO,/L)

E: E L—) VBT O BEE & (KWh/H)

EFe: HALEE Y720 O CO, Phifr% (kg-CO/kWh)
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K- BAEO B B) A ORRE I O CO, HEHARER L, CETASB D/AZ SCHik e Y% Dt D BE

730k & BB ZRGE LT,

= 9-7

RE LTo CO Ptz & 9-7 ITRT,

RHHBEE (VybL) HI-YHEH R A OHEE

Type of vehicle

Estimated actual

GHG emissions

vehicle distribution by

Actual rate

type

Weighted average rate

(Kg COpeqllitre

(Kg COpeqllitre

Car - gasoline fuelled 2.163

Car- ethanol fuelled 1.381

Car - gasoline only 0.45 2.163 0.973
Car - flexi fuel (50% gas,50% ethanol) 0.55 1.772 0.975
Average car 1.948
Rigid Bus - diesel fuelled 0.77 2.793 2.152
Articulated Bus - diesel fuelled 0.23 2.793 0.641
Average bus 2.793]

Sources:

(1) Companhia de Tecnolgia de Saneamento Ambiental, Qualidade do Ar No Estado de Sao Paulo, 2008

(2) Victoria Transport Policy Institute, C/imate Change Emission Valuation for Transportation Economic Analysis, 02 Jan.2009
(3) SPTrans Presentation March 2009 (Tipos de veiculo especificados)

(4) JICA Study Team Questionnaire on Bus Costs 18 June 2009

2B, HAREREYTD O CO AT, 77V VEDaY = x L —3 3 CDM
Tavxz NEAREFILTHERSNZEESEZ L L, Yoy aNokIFEEOEIS
Z#E L. 041kg-CO/KWh & 3%7E L7,

BX 0 H2 Y ORERHEROFIT FRITRT LB IR ST,

# 9-8

BXOHEYDRKHEBEOHR (EilL/\R)

Type of vehicle

Estimated actual vehicle
distribution by type

Fuel consumption

Actual rate

Weighted average rate

(Litres/'000 km)

(Litres/'000 km)

Car - gasoline fuelled 103

Car- ethanol fuelled 85

Car - gasoline only 0.45 103 46.2011
Car - flexi fuel (50% gas,50% ethanol) 0.55 94 51.7384
Average car 97.9394
Rigid Bus 0.77 416 320.6729
Articulated Bus 0.23 753 172.8707
Average bus 493.5436

Sources:

(1) Companhia de Tecnolgia de Saneamento Ambiental, Qualidade do Ar No Estado de Sao Paulo, 2008

(2) Victoria Transport Policy Institute, Climate Change Emission Valuation for Transportation Economic Analysis, 02 Jan.2009
(38) SPTrans Presentation March 2009 (Tipos de veiculo especificados)
(4) JICA Study Team Questionnaire on Bus Costs 18 June 2009

! 7m 2= 7 14 : Vale do Rosario Bagasse Cogeneration (VRBC)

9-7

(2004 4£ 7 H &38R



7 7V IVEY Sy r iR A e S Y A A

()

ABRR

HERERAE, £ 9-9I1TRT, AFEICLD CO, BEHEITREIT., 2015 4EIZ4E[MK) 18,400
Fy (—HHKI 50 o), 2025 4EICAHERMIF 57,300 b (—HK 157 hr) . KON 2045
MK 72,000 b2 (—BE 197 b)) EHERF SN, AREMIZY v afio
EHRISE U TENTEEEZLND,

# 99 CO,HHHIBEDHE (ZRBIEDT—X)
Reduction in Reduction in Reduction in Monorail Increase in Reduction in
Year |Veh-km (000) CO,-tons /day CO,-tons /year Car-km (000) |CO,-tons /year |CO,-tons /year
Bus Car Bus Car Bus&Car per year by monorail Total
(a) (b)  [(c)=(2)*K1|(d)=(b)*K2 (e)=((c)+(d))*340 () (9)=(f)*0.8984 |(e)-(9)
2015 65.0 68.5 89.6 13.1 32,035 15,237 13,658 18,377
2025 248.0 261.1 341.8 49.8 122,176 72,404 64,903 57,272
2035 272.7 287.0 375.7 54.8 134,310 72,404 64,903 69,407
2045 279.0 293.7 384.5 56.0 137,435 72,992 65,430 72,005
Kl= 1.378 CO,-kg/bus-km
K2= 0.8964 CO,-kg/car-km
L JICA A
B4 9-4 1%, COHEMHHANBEDRFELLEZ R LI T 7 Th b,
80,000
70,000 |
§ 60,000 |
> 50,000 |
g
~ 40,000
o]
© 30,000 r
c
2 20,000 |
10,000 +
0 L L L L L L L L L L L L
[Te) o Te) o T} o o
— N N (a2} (92} < <t
o o o o o o o
N N N N N N N
H L JICA A
9-4 AKEZE(ZLD CO,HEHHIREDHEE

934 FOY Y MIKBIXRKERVEHLEHIBHROEE

(1) REFHE

® ) L= LRIICHE D FBHARE ROMAIC £ 5 KRB R EHIMARE R 5
1200, SERBEALHINOX) B ONFABERE T4k 40 BE (PMao) (OB ML 2 BRI L7, BREE5
BOBME LK 95107,

P iESRIZ 2010 4R K Y TRSEYASE -

EWIRFENDRIEERN Z Y Xy i TEIE LTV 5,
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( Bt )
b xszmaer |
| SLvsamHEOBRRR |
BRLEEORE

(AVSAVIY NIV Y Y
BHOERKREERE))

FETARE
| JLYIABHE ORI R E RR RO

4%%&%%0)5&7 -
(ISR ISRESN Ty RIRH _
e | ERMIcERSATOSEET
BHOERKREER)) FHE
Nox%& U'PM10 tER st

B R 3

B REICED B Y0
BBEEERDICHES HOBRT—4
Nox, PM10BEEEIBZEDEE

o O B R
EF—4

®T

Hig : JICA FHA R
B 95 X&FLVEAEFIE

CO, BB R ORI L MBI, T r Y=y NERITEE D ABF R OMD DR
L FETRRERICIESE TR L. NOX KU PMu BEIHHIMEE, BTz kY it
BT,

RA o pmio =, (Vi xEFi) /1,000

RANox pmio: 7' H ¥ = 7 I RHEITAE D NOX, PMyo HEHIHITEE (kg-NOX/H . kg-PMio/ H)

Vi: a7 NERICHE S BB EETIEREOR & (km/H)
EFi: BALETIREE S 72 D D NOX, PMy JEHIEREL (kg-NOx/km,  kg-PMye/km)

PEHERE L, CETASB NAEL TCWAH Y U vH(HT Y ) > CHEMERT Ly 7 A8
BIHOPEHREEZ 2B L L, T OMBEF R H 25 & LT 9-10 D L HITHRE LT,

£ 9-10 FETXOHEYHHE(YSL)

Type of vehicle Type of pollutant

NO, PMyg
Car 1.600" 0.110°
Taxi 1.680" 0.1167
Shared Taxi 4.330° 1.408°
Minibus 4.330° 1.408"
Public Bus 4.763° 2.872°
2-Axle truck 19.327° 4.329"
3-Axle 20.206° 4.525°
> 3-Axle 21.084° 4.722°

Notes: Sulphur content of gasoline is considered to be 50 wt.ppm and of diesel 150 wt.ppm.

Expert estimation based on emission factors for Iran, Malaysia, USEPA and spot data from South
Africa.

3. Based on Chassis Dynamometer test, conducted in Malaysia.

4. Expert estimation based on emission factors of Malaysia.

n =

! JICA and EEAA:  Mobile Emission Sources Inventory Survey and Emission Loads, Vehicles in Delta Region,
September 2008 (Component 1), for Regional Air Pollution Control Management System Improvement Project.
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AR &

T OPEHFERALEL, £ 9-11 [T L OIC, FHELAZROEX R HTZY DY
JREALIZ A S S Tz,

& 9-11  HBrRYNIIHITEIRAEEL/ RO TP REA O HEE
Estimated actual NO, emissions PM,, emissions
. vehicle distribution b
Type of vehicle type Y |ctudl rate Weighted average rate Actual rate Weighted average rate
grams per km grams per km grams per km grams per km

Car - gasoline fuelled 0.860 0.110

Car- ethanol fuelled 1.007 0.110

Car - gasoline only 0.45 0.860 0.387 0.110 0.050
Car - flexi fuel (50% gas 50% ethanol) 0.55 0.933 0.513 0.110 0.061
Average car 0.900 0@
Rigid Bus - diese! fuelled 0.77 4.763 3.669 2.872 2.212
Articulated Bus - diesel fuelled 0.23 21.084 4.842 4722 1.084
Average bus 8.51;' 3.297

Sources:

@
@
3
@

Companhia de Tecnolgia de Saneamento Ambiental, Qualidade do Ar No Estado de Sao Paulo, 2008

Victoria Transport Policy Institute, Climate Change Emission Valuation for Transportation Economic Analysis, 02 Jan.2009
SPTrans Presentation March 2009 (Tipos de veiculo especificados)

JICA Study Team Questionnaire on Bus Costs 18 June 2009

(2) HHRER

F 912 ITRT LBV, 2015 FEICBWT, Frd=7 Mk D NOx HEH IR
192 k> (—HK 526kg-NOX) . VPRI F-IRW'E (PM1o) DFE BRI, £ 69.2
(— H#J 190kg-NOx) T® %, 2015 4T Line-1A & Line-2A DA TH Y . LR
WX, Bl 20X 2025 FEICIEFNENAERF 732 P (—HE 2 Fy) KOHERK 264
v (—HK 724kg-NOx) & 725, ARFEEIL, CO, HIMERFDH TR LB,
PNy aiORZEBERIZIN U TEETH B2 BN,

& 9-12 ZEHREEHM(NOX) RUBEHNFIRME (PM) OB AR EDHE
Reduction in Reduction in Reduction in |Reduction in Reduction in

Year |Veh-km (000) NOx-tons /day NOyx-tons /yr |PMy-kg /day PMyo-kg /yr

Bus Car Bus Car (e)= Bus Car (h)=

(a) (b)  [(c)=(a)*K1]|(d)=(b)*K2((c)+(d))*340 |(f)=(a)*K3 |(g)=()*K4|((e)+(h))*340
2015 65.0 68.5 0.6 0.1 191.9 214.4 7.5 69.2
2025 248.0 261.1 2.1 0.2 731.9 817.7 28.7 264.1
2035 272.7 | 287.0 2.3 0.3 804.6 898.9 31.6 290.3
2045 279.0 | 293.7 24 0.3 823.3 919.9 32.3 297.1

HiHE : JICA G AR
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SF10E BEHFMBOT

10.1

10.2

10.2.1

10.2.2

10.2.3

10.3

10.3.1

BEE

BFEMB O IL. B—H8 (Line-1A & Line-2A O 7)) K OVERRBAED 2 /77— A 220
THE I,

AR
et
FHMEHIEIE. B OGE & SRBEEOGEIZOW T, BERBHAIC LT H I &
FREITEB L 2T D AN~OMEE LD GE D 2010 FE D, FEPHIO B EER
ThD 2045 FFTE Lz, M (GF—H1 2011-2014, 55 —# 2012-2015, % —=H

2013-2017) (FRMEHAIORIZE 220 | TR FNOE T (GF—H 2014-2045,
] 2016-2045. 5 =1 2018-2045) & AEixf &M L 705,

[RicE:

REGE B AT | L B2 7R M AR, BUF ool 0 (ZARE LT,

% 100 4
Z DD TARREEY) (F 4SS 4R, Hijl] KL Hh) 50 4F
A (E&M) 30 4
HL ] 30 4

2 S OMAFEENL, BEMBE T C. FEMIME O BMKAFEITIS T 2 AN E %2 51
BT oBICHWOLND & & BT, MBI CIRBERE 2R T 5 7-DICHV bR
776

F£7E

RFEME T CHOON D TFETHNIE BALOHFHMETH S, HBEAOTFE TR,
RIS & BHEINADOHEFHZIH WO NS, 2L H—H &7V OHEEGHEZ FH OfEICE
Bt 572D DR AR ET DM ENH D, SPTrans & ek L7-fE 0. O OB E MK
WHZe EA2BE L, FHBHE 312 HEFE L,

R R
Pap:

AEFEEORFIAMIL., BHE DO FET, FEOTEHIFIT - - TRFEML & RFEH
LR L CRMRET B,

PRSI, [HEDH Y | & TFER L] OENOHFIEND, AFERIZL-T, 1l
HHDERKIC I 2 ZWE (BFrTEREIND) NPT LFLEHEE LTS, A8
BORADIE, ElATTHE (VOC) & RZIGEOIAD & IZER L, FHZEAICIT @R
MEUANC K 2 BATIE IS & 2 A TR S (VOT) Ofifz b7- b4 (ARFTRS
o).
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10.3.2

(1)

FEICED THEFxr) & TAK) OBDEIT, FHIRICEELEZEY ThHhD,

REE ML, 6 ETHEI SNI-FEEND, Bl EoBIEES T, Mbhéee
EGE TRESNOMEZED TV DL ER LRI O FICL VR SND, FH6FED
HEFHTIEIE LRL (18%) MHFEESNTVWDDOTINERINT D, ZDOMOEHRL LT
BEIBLZ2 LR EN T WD T2, T D 2RIV D 70 0 DA #SRE % 0.95 L {E L T
e RS 2 HER T 5.

BEEZEOHEET

AEAZW T B Y =7 S ORFERITITEEX b DONE 2 50N, S EHE Al b
Ifigs & Ui, B ETRRE OHI & A TR O iR, K OKREIG YO HI T
HH, KETHLIN DA E UTHEE LT,

B EITRE (VOC) DHIME

HAERIDO VOC X, WL O0O&EENLFE 10-1 O X D ITHRE LT,

WREVE A HEEH T DI HhT20 ., YV v ORFIFTLEBGE, LT Ly 7 A8 (4
VYo THLxTZ ) — )L THEITH) ZXBITH2MLEND-T-, oo aiEIcE
AT Ly 7 AEOEISIL, 2008 FHHT, 164% TH o720, 5% 10 4EHIZ 50%
ICFETHEMT A EPREIND, KFEOHWNS, IV VU EHET L v 7 AHOEE
1% 55% & E ST,

& 10-1  Hr/%maisitd voc st

Item Gasoline only Flex vehicle
vehicle
Assumed average km per year 25,000 25,000
Assumed new vehicle price (R$)" 30,000 45,000
Economic price (new price less VAT @ 18%) 24,600 36,900
Assumed vehicle life (years) 9 9
Annual depreciation 2,733 4,100
Depreciation per 1000 Km, R$ 109 164
Fuel consumption (litres/1000 km) > 103 94
Weighted av.price per litre> 2.50 2.15
Economic price (retail price less tax @ 41%)" 2.09 1.74
Economic cost of fuel per 1000 km (R$) 214.48 163.59
Lubricants (ass. 5% of fuel cost). R$/1000 km 10.72 8.18
Maintenance labour and spare parts per 1000km (R$)
(assumed at 40% of fuel cost) 85.79 65.43
Insurance per 1000km (R$)
(assumed at 4% of vehicle depreciation) 43.73 65.60
Total , R$ per 1000 km 464.06 466.80
Weighted average cost per 1000 km (assuming 55% 465.57
flex and 45% gasoline powered) '

Notes: (1) Review of new car prices quoted in Jornal Do Carro, 27 February 2010
(2) Fuel consumption rates for gas and flex vehicles from
Companhia de Tecnolgia de Saneamento Ambiental, Qualidade do Ar No Estado de Sao Paulo, 2008
(3) Local survey of pump prices 01 March 2010: Gas Comum R$ 2.499 per litre and
Alcohol Comum R$ 1.799 per litre. Assumed 50:50 gas/ethanol for flex vehicles
(4) Fuel tax rates from Petrobras website: http://www2.petrobras.com.br
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/NZA D VOC Hifli (M#EAIFE) 1[2OW Tk, o NN TE TSN TND 11 ¥ A
T DNAZET BT —H )% SPTrans 7> Hfgfit S hv7=,

Bz 0 Br& /N2 0D VOC Bl & R H b (2 28 0 U 7o HERTRE R &2 3R 10-2 1T T,

& 10-2 HunAHOlCHFRERE/AARD VOC HET

Financial Cost Unit: R$ per vehicle-km
Single Double
Bus type Minibus Light Bus Heavy Bus |Articulated Articulated
Bus Bus
Monthly distance 6,237 6,237 6,237 6,237 6,237
Variable costs
Diesel Fuel 0.6750 0.9478 1.2157 1.2617 1.4663
Lubricants 0.0221 0.0214 0.0214 0.0628 0.0759
New Tyres 0.0389 0.0937 0.1482 0.1853 0.2557
Parts & Accessories 0.2190 0.2867 0.3553 0.1913 0.2761
Maint.of ticket machines 0.0063 0.0063 0.0063 0.0063 0.0063
Maintenance.of GPS 0.0048 0.0048 0.0048 0.0048 0.0048
Sub-total 0.9661 1.3606 1.7517 1.7121 2.0851
Fixed costs
Vehicle depreciation 0.4662 0.6102 0.9535 1.1972 2.0864
Depreciation of ticket machines 0.0043 0.0043 0.0043 0.0043 0.0043
GPS depreciation 0.0133 0.0133 0.0133 0.0133 0.0133
Depreciation of installations 0.0128 0.0128 0.0148 0.0192 0.0192
Salaries and Wages(Op.staff) 1.4587 2.1579 2.1579 2.2328 2.2328
Sub-total 1.9554 2.7986 3.1438 3.4669 4.3561
Administrative costs
Administrative overhead 0.2830 0.2830 0.2830 0.2830 0.2830
Vehicle insurance 0.0211 0.0268 0.9320 0.0269 0.0269
Sub-total 0.3041 0.3098 1.2150 0.3099 0.3099
GRAND TOTAL 3.2256 4.4690 6.1104 5.4889 6.7510
Economic Cost Unit: R$ per vehicle-km
Single Double
Bus type SPF Minibus Light Bus Heavy Bus |Articulated Articulated
Bus Bus
Monthly distance 6,237 6,237 6,237
Variable costs
Diesel Fuel 0.76 0.5130 0.7203 0.9239 0.9589 1.1144
Lubricants 0.76 0.0168 0.0163 0.0163 0.0477 0.0577
New Tyres 0.82 0.0319 0.0768 0.1215 0.1519 0.2097
Parts & Accessories 0.82 0.1796 0.2351 0.2913 0.1568 0.2264
Maint.of ticket machines 0.82 0.0051 0.0051 0.0051 0.0051 0.0051
Maintenance.of GPS 0.82 0.0039 0.0039 0.0039 0.0039 0.0039
Total - variable costs 0.7504 1.0576 1.3621 1.3245 1.6172
Fixed costs
Vehicle depreciation 0.82 0.3823 0.5004 0.7819 0.9817 1.7109
Depreciation of ticket machines 0.82 0.0035 0.0035 0.0035 0.0035 0.0035
GPS depreciation 0.82 0.0109 0.0109 0.0109 0.0109 0.0109
Depreciation of installations 0.82 0.0105 0.0105 0.0121 0.0158 0.0158
Salaries and Wages(Op.staff) 0.67 0.9773 1.4458 1.4458 1.4960 1.4960
Sub-total 1.3846 1.9712 2.2542 2.5079 3.2371
Administrative costs
Administrative overhead 0.67 0.1896 0.1896 0.1896 0.1896 0.1896
Vehicle insurance 0.82 0.0173 0.0220 0.7642 0.0221 0.0221
Sub-total 0.2069 0.2116 0.9538 0.2117 0.2117
GRAND TOTAL 2.3419 3.2403 4.5702 4.0441 5.0660

Hi# : Economic studies department, SPTrans, March 2010
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%h%ﬂ®ﬁk@%=\HLNXEL%waﬁAT%é7733%E%LT\ﬁ%

PR EER LTz, & 10-3 13, R 2 EEEREANEIE L7 E R W38T 2 & HLRE oD
VOC & L BITRLEEbOTH S,
& 10-3 HEHEHEL/ROD VOC #EFDEH
Estimated |PCU PCU VOC
actual factor T Average per |Weighted
. . . distribution .

Type of vehicle vehicle applicable|Fuel Type by vehicle Coefficient |category average cost
distribution [to vehicle i y e R$ per 1000 | R$ per 1000
by type type yp km PCU-Km

Car - gasoline powered 0.4295 1.0 |Gasoline 0.4295 0.4087 464 189.6

Car - flexi fuel powered 0.5249 1.0 |50% gas;50% eth 0.5249 0.4995 467 233.2

Regular Bus 0.0352 2.0 |Diesel 0.0703 0.0669 3,170 212.1

Articulated Bus 0.0105 2.5 |Diesel 0.0262 0.0249 4,189 104.4

All sampled vehicle types 1.0000 1.0509 1.0000 739.3

VOC's cars only 465.6
VOC's buses only 3,404.2
Proportion of rigid buses 0.7704
Proportion of articulated buses 0.2296

HiHE : JICA FR AR

(2) AT BE DG

FATIEEE OEMEIL, AW T oY =7 h oA RREFEIE TH L, ARETIE
FRATIREE O FERE 1T A I @A A & -HBERAFIZOWTHE Lz, AigiL, L
WAIZHOE NI LD EHOMR 22T, BFITEROALZETFENE ) L—/b
(ZRiE U CEITHRE N BN 2 T X DM R E s 2% 5,

FRATIRFEEAE (TR (TOV) 1%, @H IIMHFROT —2 &b i, REOLTAZHLO
PERERICE M L CTHERF S LD, Zaud, ANARIHZESRMEN A LIRS M4
RpZ et LT, SRERIAFIZEBOMEZ DT 5, LW ) FELKBL TWVD,

JRATIRF[H] 0D R 12 & 2 AR RIS 1
FHET L ZLICK VR SRS,

(FHEDLD | & THERL] OIREN - FFOEL

AFHEIZIB UV TIX, 2007 4= OD A D5 R 2 HV CHRERIMIIE 2 HEGH L7, 3£ 10-4 12
KT ERY . FZE GDP O ON%E IMF Tl & & & ICHERE L. 2045 4F £ CToORFEME 2

e HA A & N L@ R B BNCHERT LT,
5 10-4 Yol AERImEOHE
Value of time Annual growth rates
Public Private

Year Public transport Private transport transport

Non-travellers, users transport users | General [Non-travellerjusers users General | source of growth estimate

$Rhour $R/hour $R/hour $R/hour
1997 0.71 1.87 3.93 1.58]
2002 0.89 2.30 5.15 2.00] 4.6% 4.2% 5.6% 4.8%
2007 1.58 3.25 6.60 2801 12.2% 7.2% 5.1% 7.0%
2014 4.20 8.54 3.62 3.74% 3.74% 3.74% IMF World Economic Outlook Oct 2009
2025 6.47 13.14 557 4.0% 4.0% 4.0% Consultant's forecast of Real GDP growth
2035 9.76 19.83 8.41 4.2% 4.2% 4.2% Consultant's forecast of Real GDP growth
2045 15.16 30.79 13.06 4.5% 4.5% 4.5% Consultant's forecast of Real GDP growth
Sources: (1) Sao Paulo Metro, Pesquisa Origem e Destino 2007 (completed October 2008)

(2) IMF World Economic Outlook Database, October 2009
(3) Consultant's estimates
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(3) RRIGHDHIH

TEIEAZ B S OPER A ADWA 1L, oy aiio k ) B E BB EL2HT 55
M CIHEFICEERRBEHEE TS, T TO —>OENRH 5,

o TIRALIRFE (COy)  AZ 2 (CHy) | ZEHRIRAEY (N20) 72 L HIERIRBZAL T ADH ik
o NIKIZH F72 "W bt s (SO,) | Uk T-40'E (PMyo) . 2R ER1EY) (NOX) | — &
{EZ54 (CO) | #HFEEMEA Y (VOC) 72 & D PRI ADHIT

D OEIREIZOW TR, FBITED BREGGEDR) C, HitL-@BYThsd, =
2T, IS O 2 RS AE A L,

HIERIRBRAL T 2 LR IR OHITE B RITFHR AT TH 505, T &2 Bl EHiE
TOHFITITREENME D o ZAUTRFBIGI TS ERE L TWRG A0, XHEHE) SO
ERPFRA AL - T Z ShHHE 2 EEMEI TS 27BN 20T, —JE
WETH %,

IHHDOEHEMNG, oy o EHEICR T 2 BEE) D OPKT A 2 TR T 5
FiEE LT, #HEREREL T A DAL EU SEHHERG | O A 2 SE L L, ERT A
SOVRIERL B DWW TCIE, B & @ Victoria Transport Policy Institute o 4 #& 5 2 7]
ML,

1)  HUERIEBEZ b A7 2 oD 65 A i 4

HIERIE AL T A OIGWEHAC 3 — 1w X OPEH MR (EUA) Z2FIf4 2 5
@@mw SHD, —OF, EUA 3, HIERIERE(L T 2 &2 B0 Br< MR 2455 7=
X2 DEEREZ R LTCRY, Mg & LC#EbtlZn6Tthsd, KIS
T:J?(mﬂk‘{bﬁx@a—r-/i.“#f“ﬂofb\ét&)\ HRCTHROIEL<, HEPRKEVEU O

S | HE DAL I D CTHE S VTR IR LTV HENC S 5,

ARFHEIZ L D HERERR(E AT A OEIE 2 BT E#RE 35 72,2010 42 H © EUA
Ry Fw—I 0k (2000 4 10 H 29 H) BRH ST, T7bb, ForHiy
1291 =—u'C, R$3L31 %Y T D, FERMIC, 2045 4E TR R$ 2.3 | OHI
e FHRE E N,

2) EHRUA LR TWE

EERN A LR E O EEEMER R I, #EE A DORE &R EORE,
FEOZNRGE T2 TEREOHEIMIEE L TWA72H, —BHLWL DI 5,

TIUNTIND B EEMERE T 2 IEEN 2o, ARFEE TIE, VTPIPCHE
FHESNTCEB T R LR T E O BEMEREZFHT 5, 370bH, NOX
IZHOWTIE R H72 0 US$ 11,209 (R$ 19,616). PMyy IZOWTIE R v & 7= b
US$ 7,391 (R$ 12,934), FHHEi#E 54T, 2045 412 NOX T R$ 16.2 F /i .PMy, T R$ 3.8
T OHNE & HEE ST,

! Carbon Positive (http://www.carbonpositive.net), Carbon Trading Prices 29/10/09
2 VTIP, Air Pollution Costs spreadsheet 25 November 2006
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R {2 (R o A

(4) TEHERROFEL

M’Boi Mirim J& i % 18 & 72 W HIBRBR R B OEIRIC WL, OBRETOT 7 B ARE
WD, @7 7 X—F NEEE IS, OEREWIFH O M’Boi Mirim & B IRHMEA

WETDHENHIKD, EWHIFEENRDH S,
AT AR L 720 . ZOREIFAHTH Y |
BThd, £, QITHOW T O M TIT O DS INEETH 5 A3,

Z09H, OITOWTIIHFEENEL 2555,
EEP R OKEE ) ITHRE TE 2V
HETE

FHTH D, QITHONTE, HIBITERED b R VR KT 2R LEEZZBND,

10.3.3 BHMIRBNRE (EIRR) OFHE

THRIL, REONETINGESE (EIRR) ZHHEL-ETH D, iﬁ%L TIX 17.0%,

W GFY VI A= RR) T 190% L iR S, B GREHER) Tl

mm@@ﬁ%%fbﬁwﬁm\ﬁ)v%ww—k%_ﬁbfaéénxkﬁ_&é®

T. EIRRIX 17.7% L #E5t S i-,

& 105 BEIFOLODXvyyi170—%K
All network Phase-1 Original

Year |Capital O&M VOC VOT Net Capital 0&M VOC VOT Net

Expenditure Savings  Savings |Benefit |Expenditure Savings  Savings |Benefit
2010 7.5 -75 7.5 -75
2011 366.3 -366.3 366.3 -366.3
2012 1,197.3 -1,197.3| 1,177.0 -1,177.0
2013 1,937.7 -1,937.7 917.7 -917.7
2014 | 1,726.9 21.1 21.3 116.0 | -1,610.6 2335 21.0 21.3 116.0 -117.2
2015 1,228.6 84.5 86.1 494.1 -732.9 84.1 86.1 494.1 496.1
2016 399.0 213.8 226.5 890.0 503.7 84.1 87.0 524.8 527.7
2017 153.4 213.8 229.3 939.9 802.0 84.1 87.8 556.2 559.9
2018 49 319.2 232.1 990.7 898.7 84.1 88.7 588.3 592.8
2019 319.2 3136 1,283.9| 1,278.3 117.1 84.1 89.5 621.0 509.3
2020 319.2 316.1 1,351.2 | 1,348.1 88.0 90.4 654.4 656.8
2021 319.2 3185 1,419.8| 1,419.2 88.0 91.2 688.5 691.7
2022 319.2 321.0 1,489.7| 1,4915 88.0 92.1 723.3 727.3
2023 319.2 323.5 1,560.8 | 1,565.1 88.0 92.9 758.7 763.7
2024 49.1 319.2 3259 1,633.3| 1,590.9 88.0 93.8 794.9 800.6
2025 326.1 3284 1,707.0 | 1,709.2 88.0 94.6 831.7 838.3
2026 326.1 331.7 1,804.6| 1,810.1 88.0 95.6 876.9 884.5
2027 326.1 3349 1,903.2| 1,912.0 88.0 96.5 922.4 930.9
2028 326.1 338.2 2,002.9| 2,015.0 88.0 975 968.2 977.6
2029 326.1 3414 2,103.7 | 2,119.0 88.0 98.4 1,014.2| 1,024.6
2030 326.1 344.7 2,205.4 | 2,224.0 88.0 99.4 1,060.6 1,071.9
2031 326.1 348.0 2,308.3| 2,330.1 88.0 100.3 1,107.2| 11,1195
2032 326.1 351.2 2,412.1| 2,437.2 88.0 101.3 1,154.1| 1,167.3
2033 326.1 3545 2517.0| 25454 88.0 102.2 1,201.2| 1,2154
2034 326.1 357.8 2,623.0| 2,654.6 88.0 103.2 1,248.7| 1,263.8
2035 326.1 361.0 2,729.9 | 2,764.8 88.0 104.1 1,296.4 1,312.5
2036 326.1 3619 2,8915| 2,927.2 88.0 104.7 1,371.3| 1,388.0
2037 326.1 362.7 3,054.1| 3,090.6 88.0 105.3 1,446.4| 1,463.8
2038 326.1 3635 3,217.8| 3,255.2 58.5 88.0 1059 1,522.0| 1,481.3
2039 6.5 326.1 364.4 3,382.7 | 3,414.4 88.0 106.5 1,597.8| 1,616.3
2040 328.0 365.2 3,548.6 | 3,585.9 90.0 107.1 1,6740| 1,691.1
2041 328.0 366.1 3,715.7 | 3,753.8 90.0 107.7 1,7505| 1,768.2
2042 665.3 328.0 366.9 3,883.9| 3,257.5 665.3 90.0 1084 1,827.3| 1,180.4
2043 665.3 328.0 367.7 4,053.1| 3,427.6 665.3 90.0 109.0 1,9045| 1,258.2
2044 328.0 368.6 4,2235| 4,264.1 90.0 109.6 1,982.0| 2,001.6
2045 | -2,224.8 328.0 369.4 43950 | 6,661.2| -1,517.4 90.0 110.2 2,059.9 3,597.4

EIRR

L« JICA A
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7eB. MIBTEMMME (NPV) LEAEZEE (B/IC) IZ2W T, LTO#EY ThH D,
% 10-6 NPV & B/C D#5E (#2575 1()

R A 75—
NPV (& 77 R$) 2,785 1,676
B/C 152 171

L - JICA A

10.3.4 BREDT

FIRR on Project

JREE M & LT, #IHARE D 20% 890 L7=354 . O&M BN 20%3En L7546, &
OMELE DS 20%080 L7236 0 3EEO T 21T - 7=,

10-1 1%, BMBAEDE A DO RTH 5, EIRRIZHTT HEEIL, HIEOEAICL D
WENRDRKT, 0&M ZOHRIZXT HEEII/NE N, 2TOFr— AT 7]
WD 12%% L[El> TWH R, ZODFRMENRETHI» 72354 1%. EIRR 1% 11.9% &
w0, LIV RINREENTND EERD,

18%

17%

16%

15%

14% | g Beneft
el O&M

13% . .
== Capital Expenditure

12%

0% 5% 10% 15% 20%
% Change in Benefit (-), O&M (+), and capital expenditure (+)

B 10-1 EIRR OREELH (£HEMAEDT—R)

B (VT — ) OB S REBEOMEN T, HROEENEH RKE L, HiE
23 20%J L7235A D EIRR 1£183% & 725, 7272 L. Z00FMNETHi~> 7256
TH EIRRIZ13.7% L. 12% LV &<, BE LIS 2R CTE 5,

B BRESGERIC OV TR, B MEICHE L 2RO E S oM I~ TR

& < 1E72< (2045 =T R$22.3 5 7). LRCDOIEE ST OFFANIZE FILTLE I 728,
EIRR O EIZITE DR o T,
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10.4

104.1

10.4.2

(1)

2

BB o3 AT
MBESITORNR

BB T ORGIT, WRFOFTEER, EMBEOSEE L, B U I r—1)
DHDEE ET D,

FIRR on Project M#Et

FHEBEROWRMEZFHET 5720, HEEEEZXH L2V (2FECES2DOHEE D)
WMBRINTINGE R (FIRR) zitHE L7,

PHREFHE R O 0&M E H

Yl MIBITAZELEDOT U h7a—%2RT 2R ERE N NO&M 2 A KX
HeEMNOE T EICENEFNRHINTWS, RGO T 7 F 7 o —(% 2011 4
(2 A NEHOVEE) Db, 72 0&M EHOT 7 k7 v —I% 2014 4 (GEERBHAA
FRE) O AET D,

E&M & Bl DM 4ESZ 30 £ L FE L TWAHT-D, 7uy =7 il o &
Phase-1 & Phase-2 (Zxhind 5 BHT OKRE N FEAT 5, Phase-2 [kt d 2 KEDHEE
(RG24 T Uy BRI AlE & L CEBIZA 7 e — izt Eand 2
LT D, ZOd, FHOZDOE L Phase-1 IC6 T 5 E DA & L CEFET
HHDET 5,

FEATH

FIWEOTETAE S LT, FHENAZHER LT, EEIA LEEZLSOILA 2014
o OGEATBRMGERE) »oRAET DL LD L Lz, FETFHNC XUE, H—BahlED b
ETIE, BBNDFRENFEVMEEZITH), ZDD, —AdH7 D OB AT HE—EIRF
DOfEB(R$2.7) L WK<, R$L56 LHEFtSND (TF£),

£ 10-7 —ABYHSIADOHE

HABE | E/L—~D | E/L— LD | KRk HA DT R
FOIE OFESH SEREL I A LA

(A) (B) (C)=(A)*(B) (D) (©)*(D)

£ J)L— LD LFIH R$2.7 100% R$2.7 15% R$0.41
INALOTYIRE R$2.7 50% R$1.35 41% R$0.55
ARBEDOTOHEE R$4.0 50% R$2.0 16% R$0.32
INRAEANBEDTDHEX R$4.0 25% R$1.0 28% R$0.28
— NBHTZ0EHEIUAN R$1.56

HUEL : JICA BRA (Rt EMMES2 (2 L H4EE)

APHETIIE VKO L 2EEIADN, 50%I1TE / L— Iy Ens 0L
RE LTz,

W, N2ZEEOE BT NRFELL, Wil EFR%E Ao TWAIRIMTH S, (2006 F
KD 2010 446D £ TO 3EM T 17%LL BN L TW5,) ZHust LB, A
HZEEENBRBEDOAN A DB FOJHE S LR R OE S = s 2 J] 4
RLREOEEVZHMHEL WD LI TH D, > T, AFETITE/ L—LOEE
AR Fm G (A B S FERD) F 4% EHEE LT,
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Hfi A R A

AR

==+

=

F)L—I)L AT AT, A PaldERIIToTWAL I

. REIEDE

RPN EIA

72 BB ALIS D B30 ) OIAZ BT b %ODJ:JFEIE L7, reivnm A b

EENALDUILA DK 15%12 L5 TV D, RKHETIZE /) L—UZBIT 5 1EE
IRALSADIRADEE#E 2 19) 10% & L, 2026 75 1% 15% & H#EE LTz,
FREOHEEMICHESE T L L OIS 25— Hld X OVERRB@RFIZ >\ T ENE
NEIE L7z, #iRIE. £ 10-8 1R THY Th D,

& 10-8 WHEFH (FH—HEDES)
Phase-1 Only Entire Routes
2015 2025 2035 2045 2015 2025 2035 2045
Fare 194.9 227.7 239.3 246.7 194.9 591.0 594.0 597.0
No-Fare 19.5 22.8 35.9 37.0 19.5 88.7 89.1 89.5
Total 214.3 250.4 275.2 283.7 214.3 679.7 683.1 686.5

L - JICA G4

ZEETIC, BRI EZICZIN L 2WEE OGN AITLLTO@EY Th 5, 205

a\*A%tD®ﬂ$WA I 1265705, T2 L, o XU aiillid 558 e

REDEEVENS, Z 0 XD IMSTEHe il O NI AEE B OB ITHE L VW L F 2 6

na,

& 10-9 I FR (HRILHEHOHE)
Phase-1 Only Entire Routes
2015 2025 2035 2045 2015 2025 2035 2045

Fare 218.2 255.0 268.0 276.3 218.2 662.0 665.3 668.6
No-Fare 19.5 22.8 35.9 37.0 19.5 88.7 89.1 89.5
Total 237.7 277.7 303.9 313.3 237.7 750.6 754.4 758.1

High : JICA FAAR
(3) FIRR

HIIHBEAE |

O&M EH . L OHEEINANOKLIF v v a7a—nb, FIRR ZEHE L

7o FERIFRITRT LBV THD, BMEAEOLAIZFIRR 3~ A F X 07%THY .

FEHF

RV IENMETH D, H—

—J ., skl
121X, FIRR OfEIZZFNF 1.8%.

728, FIRR OFtH

TR,

K, F (Y o ar— b
) (BRI L— ) ©

)ti@ﬁAif?xK

ERARSYIAN
AL 07%TH 5,

3.7%. KR 2.9%E 725,
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# 10-10 FIRR on Project 5tED=HDFvvra7RA—

All network Phase-1 only (Original) Phase-1 only (Urban Development)
Year [Capital O&M Revenue Net Capital O&M Revenue Net Capital O&M Revenue Net
Expenditure Income _ |Expenditure Income __ [Expenditure Income
2010 9.3 -9.3 9.3 -9.3 10.1 -10.1
2011 453.4 -453.4 453.4 -453.4 490.5 -490.5
2012 1,478.1 -1,478.1 1,452.9 -1,452.9 1,572.0 -1,572.0
2013 2,395.1 -2,395.1 1,133.3 -1,133.3 1,226.3 -1,226.3
2014 2,133.9 27.8 52.7 -2,109.0 286.9 27.7 52.7 -261.9 310.4 30.4 52.7 -288.2
2015 1,516.2 111.2 2143 -1,413.0 110.6 214.3 103.7 121.7 214.3 92.6
2016 490.2 281.3 403.9 -367.6 110.6 218.0 107.3 121.7 218.0 96.2
2017 186.5 281.3 409.1 -58.7 110.6 221.6 110.9 121.7 221.6 99.8
2018 5.5 420.0 572.9 147.5 110.6 2252 114.5 121.7 225.2 103.4
2019 420.0 582.1 162.1 110.6 228.8 118.1 121.7 228.8 107.0
2020 420.0 591.3 171.3 115.8 232.4 116.6 126.9 2324 105.5
2021 420.0 600.4 180.4 115.8 236.0 120.2 126.9 236.0 109.1
2022 420.0 609.6 189.6 115.8 239.6 123.8 126.9 239.6 112.7
2023 420.0 618.8 198.8 115.8 243.2 127.4 126.9 243.2 116.3
2024 61.0 420.0 628.0 147.0 115.8 246.8 131.0 126.9 246.8 119.9
2025 183.0 429.1 637.2 25.0 115.8 250.4 134.6 126.9 250.4 1235
2026 429.1 669.5 2404 115.8 263.1 147.4 126.9 263.1 136.2
2027 429.1 672.9 243.8 115.8 264.5 148.7 126.9 264.5 137.6
2028 429.1 676.3 247.2 115.8 265.8 150.0 126.9 265.8 138.9
2029 429.1 679.7 250.6 115.8 267.2 151.4 126.9 267.2 140.2
2030 429.1 683.1 254.0 115.8 268.5 152.7 126.9 268.5 141.6
2031 429.1 686.5 257.4 115.8 269.8 154.0 126.9 269.8 142.9
2032 429.1 689.9 260.8 115.8 271.2 155.4 126.9 271.2 144.3
2033 429.1 693.3 264.1 115.8 2725 156.7 126.9 2725 145.6
2034 429.1 696.7 267.5 115.8 273.8 158.0 126.9 273.8 146.9
2035 429.1 700.1 270.9 115.8 275.2 159.4 126.9 275.2 148.3
2036 429.1 699.8 270.7 115.8 275.8 160.0 126.9 275.8 148.9
2037 429.1 699.6 270.5 115.8 276.4 160.6 126.9 276.4 149.5
2038 429.1 699.4 270.2 72.7 115.8 277.1 88.6 78.7 126.9 277.1 71.5
2039 8.1 429.1 699.1 261.9 115.8 277.7 161.9 126.9 277.7 150.8
2040 4315 698.9 267.3 118.5 278.3 159.9 129.7 278.3 148.6
2041 4315 698.6 267.1 118.5 279.0 160.5 129.7 279.0 149.2
2042 826.4 431.5 698.4 -559.5 826.4 118.5 279.6 -665.2 894.1 129.7 279.6 -744.2
2043 826.4 4315 698.1 -559.8 826.4 118.5 280.3 -664.6 894.1 129.7 280.3 -743.6
2044 4315 697.9 266.4 118.5 280.9 162.4 129.7 280.9 151.2
2045 | -2,341.9 4315 697.7 2,608.0| -1,597.2 118.5 283.7 1,7625( -1,728.2 129.7 283.7 11,8821
FIRR on Project
gt : JICA FRA
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HHE
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(4) RREDHT

T TR RREOAT L FERIC, LT ORE ST 21T - 72,

o 7V DB KA 20% BN HGE
o 7 x/b®D O&M BEFR N 20% B N3 5356
o 7V IRDFEEIAN 20% DT 555

WERIZ TR RTHEHY Thbd, SBEEOEE . BN DL T DI K
K& <, O&M MZENICHEE . FIMIEREREICHTHREN K BV, i, Eitoe
TOERRI > T25E121E. FIRRIZ~A T X 6.1%I270 5, MIEHIZITEE L WEET
HHEEZDE W (FY T — ) THEEINADKE N &S RKE WY, O&M
CHIHIREREIC T AR EIIRRE TH D, OSSN ETHI - 723558 D FIRR X
<A FZ3.0%Th 5,
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10.4.3 B€FHE
(1) B&EEICRIT 5 ATHREM:

FIRR OFHEAERNOI L7 X 512, B4R O%E ., REEDOIAEME I T
BV, ZOEOEEHRECHT-> L, V7 ha—r 7 SRR FEHIF & o4
DFEVEA L | Bl 72 EORINRRVE CESOMRNPETH S, T2 T, ¥x
vya7ua—KREBRHEELER L, BERBITRLRNE D REEFTE B L
2o BMEHZHTZ> CORHESRMIILL T O@EY TH D,

A EERWIR 25 4, DO bIEE B 7 4
QICA O FHEECKTET 2 AR a—2 DS FL)
Wi E5 BT 5 (0&M: 4.35%, Hifj:4.2%, T.5:4.0%. XA :4.0%)
BB 25%
Aic 24 7L
AR ERELE

WHEDOFEIL, (EASFZ 48%DOFEMDOL &, HEES 60%, A4 40% % (FE LT
WSRO EHERTOHL HOEELIRN I NL Y THRBD L 2024 FEIZEER R D,

(2 BEE&OmE

100% H &L THELITOHAE. BENEIIRELRY, —J., 2FEEADEAI
I ERRBHED 2 FRIITEE R EIZMHED, TOXIE, EAESFOENCE > TEL
HBCEEOEGERLIZLDTHD, ASHIN 2% W HEFTH->TH 40%
TWHCESENLEL 2D, REEIL, oo finEZmd 2 F4aits LT05,
DDV R afiNEROREERD ZENEESND,

80%

70% —

60% |

50% —

%Equity

40% —

30% =

20%
1% 2% 3% 4% 5% 6% 7% 8% 9% 10%

Interest Rate

Hig : JICA FHA R
K 105 fHBA£FA LELZE2ESOEE
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