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35+883 L=0.667k |&FROVUEIN
-38+550 m (SEHRE(TED) .
® |(38+400) | 21K Lhrm  |mmovan @@ |77 ?
J-pyh L=1.85k |HExsHEiE, FI5H%
m
38+400 947° 1
7 |-39+400 |1.000km g =5=1 -
J-hy b
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(Xfe

THE517°

M7

13 Lt = =g
NO. km LE (F/S) uﬁl‘z@ﬁ&iﬂ (EEL’) %’:—e
BRIROVUEIN
8 ?ffffgo 2.870km |947° 1 (EEBREATED) 547 1
BIGEHEIE, 151
9 |42+270 |f@R
BRROVUEIN
10 ?55120780 2.730km |947° 1 (EEBRTEATED) 57 1
HIEHE, FT5HR
EPROVUEIN
(B=mEEE)
11 |92 |agookm |50 1 |mESmEE 547 1
1BIEhgIE.,
EIRmOS £
49+800 . : _
12 |0 g | 1:240km |50 T |aEE
. BRROVUEIN
13 _551;:?;‘;)0 6.710km | 7! (EHETE) 57 1
HIEHE, FT5HR
. BFRROVUEIN
14 ?579175580 1.750km |71 T (ER7EITED) 5" 1
BIEMIE, 15
59+500 BRROVUEIN
-61+000 . (E¥mEITER) .
15 | ooy |1:500km (3 m | Sl TEC L [
it BIEIE, 151
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X EHIE4D° ; o EEL RN —
N3 LUt =
NO. km LE (F/S) uﬁ&@ﬁ&iﬂ (EEL’) %’:—e
547° 1
614000 ;=°'693" REPROVUEIN
16 62 1.639km o (EEEmESTED) 547° 1
-62+639 547° I SRR, o
L=1.000k | TEPORs A
m
17 |62+639 |i&2
BFRIROVUEIN
624639 \ (EE8REITER) .
18 | 00 [12.361km 547" 1 T, 947 1
BREOS T
3.3 HEGERBOREL

#3.2.1 HHEFAEHRICHTH LIZE B0, 2011 D FISHZ, fTH#azx 2B L LR WEEETE
iz L CA— =LA TIEZHEA LZXEIZOWT S BRSNS T U CTalidEE 2|

TWDZ Emb, XA T 1ERBEOIT bz TIEZIRET 5,

728, 2012 F£~2013 F2HNT T MOTC 2tk B THE 25 L7z 38 km +400-39km+400 X fH &
49km +800-51km +040 X2 oW\ T, kB L TR b R0V, A oiis CHREH Y 2R S -

ZENBEEEOUR T HFEEmTHZ L & LT,

3.3.1

SEREL=%2 1 THHERR XM
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4. ZHEE

4.1 F/S OFTEZEE

WEAEEE T, £ 4.1.1 18T 2011 0 F/S © HIEY @ E (B/H) % FVC 20 FO% & A
FHREVREL TS, 20 2011 0 FIS @ A EHAS@EEIL, 2009 40D FIS DY A A & FEAR
IZ/2 o TWD, F72, #4.1.2 12/ 7 2009 4ED FIS 1Z, 2008 4FD 12 AIZHEAI L7-RiEEE b & 12
HORAHEE L CHFEORBRREEL H LTV 5,

= 411 2011 0 F/S ® HFEH3@EE (AADT, 27km+966 - 87km X[H)

Year s Tes MiCI.‘obuses Medium Mini
/ Pick ups Buses Trucks

2008 2,272 117 10 123

2013 2,739 237 46 144

2018 3,099 268 52 162

2023 3,506 304 59 184

2028 3,967 343 67 208

2033 4,489 389 75 235

Year Large Buses | 2-axle trucks | 3-axle trucks ;I'rr;lc:rss ;;l;:llf_sl_ (La;l;bfzet r?ilcle) Total
2008 12 52 80 6 6 156 (1.00) 2,748 (1.00)
2013 3 114 111 7 7 242 (1.55) 3,408 (1.24)
2018 3 129 125 8 8 273 (1.75) 3,855 (1.40)
2023 3 146 142 9 9 309 (1.98) 4,362 (1.59)
2028 4 165 160 10 10 349 (2.23) 4,935 (1.80)
2033 4 187 181 12 12 396 (2.54) 5,584 (2.03)

1) () WIF 2008 FZECEHUBUE

= 4.1.2 2009 M F/S DIFEIREE (2008 £ (% 6km Hhm D EAE)

vear | o | Mohuses | Medun | i s

2008 3,759 553 104 423

2011 4,618 660 124 491

2016 6,507 888 167 630

2021 9,169 1,194 224 807

2026 12,920 1,605 302 1,035

2031 18,206 2,158 406 1,328

Year Large buses | 2-axle trucks | 3-axle trucks | Truck Trailers Subtota.I Total
(Large Vehicle)

2008 2 180 142 21 345(1.00) 5,183(1.00)

2011 2 209 164 24 399(1.16) 6,293(1.21)

2016 3 268 211 31 513(1.49) 8,704(1.68)

2021 4 344 270 40 658(1.91) 12,052(2.33)

2026 5 441 347 51 844(2.45) 16,706(3.22)

2031 6 566 445 66 1,083(3.14) 23,180(4.47)

) () AF 2008 FZE(CEBULFUER

% 4.1.1~2 X0, 2009 FEL 2011 FED FISITBWT, [FRAZFEEDHRRIZKRERENHY . ¥
BEREE 2T 5 EC—o0MENTH D, T, EESZID D ETEEL 25 KINEOR
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WED 2EREDOENECTVDRRLR>TWND Z E B L,
L= o> T, BUEDF VX REORFIE R 2B E 2 IOl B EHEETHED T — 2 2 AFT 5
WEND D,

4.2 KR EE

AR OFHAEF I, Dep.37 LV 4 A3 HORBEOBINT —2 2 AF LIz, 7—FI%, £4.21
DY ThH D,

i 421 2014 X4 A3 HORB=HERRMA7km #hR)
Microbuses Medium .
Year Cars / Jeeps J PRk L Buses Mini Trucks
2014 6,320 507 - 791
Trucks Trucks SubTotal
Year Large Buses | 2-axle trucks | 3-axle trucks Trailers Semi-T (e VEeE) Total
2014 - 549 627 461 301 1,938 9,556

Dep.37 3K L7z 4 A 3 H OAG@EF T — 2 1%, 2009 4E0 F/S BEIZHEE L 7= 2016 402310 &
% 8,704 B/H#BZ 5 9,556 A/H #fsk LT\ 5, Fiz, FitEICHEL KT T REEO @RI,
1,938 5/ H & KEEIZHIM L TR Y . 2009 4E K X 2011 4ED F/S B FAR L 72 KEUHIR AR 5% ~1T7
YRIZIZ ST b D, BRK T 20%I2:ZEL TW 5,

X 421 F/ISEOREHERARE
2011 4D FIS ICB W Tk BEREE 2 ET 5 7200l L7z fkadimi L & bIc kA mEE 7
B XTI 20 RIS B,
W EHEEL RET720I2iE, 4 A 3 HOFRILZERERN HFEEY H A ERE (AADT) ~E#T 540
ERd D, 2009 0 FIS OWAEEIZIL, OBLIEKOM H A B) & FEIZB ORIEN K 4.2.2~4.2.3 D
LIRS TWD,

® 422 BEBRZLEH
A AEER AER KEEH KEER REEH &EH +THEB
EAZEE 0.97 1.08 1.03 0.98 0.95 1.02 0.98
* 423 ZHZLEH
A 1 2 3 4 5 6 7 8 9 10 11 12
EEEE | 1.71 1.71 118 | 091 | 0.75 0.8 0.8 0.8 0.8 0.89 | 117 | 1.71
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2009 FEDO FIS OF—4# XV 4 A 3 HOEHRZEEIT, LY HZEE (AADT) OfEIZITVME
MZRTIRECH D Z ERZ D,

4.3

1332 4.3.1 O L5 R HEEMEIC /2 5,

FERXEE

Z @ Dep.37 MM L 7= E R OAS @ EABEIZ 2009 E£D FIS OHEERZ W REEZBZ TWAZ EHH Y
L4 A 3 HOREEFEEELZILARIC, 2009 F0 FIS DMOELZZOFFHEAT 5 &, [FRHEE

x 431 201454 A3 HORBERAERREERE LEFERBE(ZD 1)
Year Cars / Jeeps p;||;|;25 tspess M;jsi:? Mini Trucks
2014 6,320 507 - 791
2019 10,969 795 - 1,128
2024 15,618 1082 - 1,465
2029 20,267 1370 - 1,802
2034 24,916 1658 - 2,139
Year Large Buses | 2-axle trucks | 3-axle trucks ;I'rr;lc:rss ;;l:nc:f_sl_ (L;;:'\I'/c;thailde) Total
2014 - 549 627 461 301 1,938 (1.00) 9,556 (1.00)
2019 - 783 896 663 433 2,775 (1.43) 15,666 (1.64)
2024 - 1,018 1,164 864 564 3,610 (1.86) 21,776 (2.28)
2029 - 1,252 1,433 1,066 696 4,447 (2.29) | 27,887 (2.92)
2034 - 1,487 1,701 1,268 828 5,284 (2.73) | 33,997 (3.56)

S 1 2009 0 F/S OEUEER. ()AE 2014 FICH T 3HUR

bEFEOZ@EEL, FEH LA mEN 2009 40 F/S THE

L ZOFEFIFEFER CHPETCRBESEZIGT TS BOEIRELZLDOTH S,

gz e LT MOTC X v, 2013 4 9 HIZ%EfE L7 CAREC Corridor 3 (Bishkek — Osh Road )
Improvement Project @ Feasibility Study Report (LLF., B> a7 -4 2 @HEO FIS]) Offlk
50, Z® FIS TiX OBl EKKIZUTV Y Madaniyat — Jalal Abad [X [ o BLAERIAS W & & R Al &
DHORNREK 4.32 D LBV IT/R>TND,
% 4.3.2 Madaniyat — Jalal Abad RS DEEFXEE

FrLIERBEEZ T TIOEA TV Z 80D

Year Cars / Jeeps | Minibus/ Van | Small Truck Tractor
2013 8,095 807 243 30
Medium SubTotal
Y, B L truck | Artic truck Total
ear us Truck arge truc ic trucks T ota
2013 43 128 179 252 602 9,776
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% 4.3.3 Madaniyat — Jalal Abad R DFEIBEDBUE

F B8 (539km-557km XFS) U
2013 9.776 0.97
2014 (10,121) 1.00
2018 11,499 1.14
2020 12,884 1.27
2030 17.826 1.76
2034 (21,245) 2.10
2038 24,664 2.44

x () ABEEHHEE

4 A3 BOEREREMEEZ AL, £4330E a7 -4V 2O F/ISOMOEREZEHTS

&L TERAEEIER 4.3.4 O X S AeHEEHIC &é
K 434 201454 A3 HOXBERERREZERLLE-TIRZRBE(ZFD 2)

Year Cars / Jeeps MiF():irCokbﬁzzs/ MBejSi:? Mini Trucks

2014 6,320 507 - 791

2019 8,058 647 - 1,009

2024 9,796 786 - 1,226

2029 11,534 926 - 1,444

2034 13,272 1,065 - 1,661

Year Large Buses | 2-axle trucks | 3-axle trucks _;_I'rl';lcekrss ;;Lnfl'f'sl' (Lafgueb-\r/(;thailcle) Total

2014 - 549 627 461 301 1,938 (1.00) 9,556 (1.00)

2019 - 700 800 588 384 2,472 (1.28) 12,186 (1.28)

2024 - 851 972 714 466 3,003 (1.55) 14,811 (1.55)

2029 - 1,002 1,145 841 549 3,537 (1.83) 17,741 (1.83)

2034 - 1,153 1,317 968 632 4,070 (2.10) 20,068 (2.10)

x  E2257-A21BHO F/S OFUZER. ()R 2014 F(CFIBHUE

OB ;&% Madaniyat — Jalal Abad X[#i%, KAHE DO HEEH OB EK D 20.3%12kH~6.1% &
IR OO BIEORARMEZ D k ZFDOHEHRIL 0.98 (=9,556/9,776) LIFITIR UAgime

272> TW%, OBI EROGT N RBHEDOZERENZVEB & LTiE, T, 7 AVFTI

A LY DR

THEHEA. X FHEfTOT= 0

ek LTz

RFUBEPHIML TWD Z & 2/ & B sl

X0 ahot,
OBLEH O AX G X EIZH W T, OBEE(Madaniyat — Jalal Abad [X i) O fF3k42
BHTL2ZEDRRLTHL LM L2 BRI, LToEBy THhD,
OHUENZ S L F A E O FBHBEOR U — 2 ThH Y, OBERSEAREH
HHERIER CH LD LH U<, OBI i
Th s,
QBHOBEWMVFARTLY . BT VXX R Z U ~FH VY ¥ BRI OB ORI
L CRBUHEM2MEHA LT 5 Z LB L. OBiE K (Madaniyat — Jalal Abad [X EF?)%H*W
—hETH2D,
@HED

HEDOMOEZ

2 DE A fES T
B EEHET & D WOITBEE OB T % 5 5 5 EEiE

GIN o >

DR IEE A E T %,
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5.  #HLULREBARDRER

AR EN TR EIZHEM L CTOABEDRNZ B E 2. 2011 4E0 F/S BRIRE L 7=k B EERE L
BRRAET D NENH D,

5.1 XIXRICEITHHEREREESNIP)

SHAEIC BT 5 L A E O HEIZ, SNIP KR 32-01:2004 O 8 = |ICHESNLTWAS, FOHT
SRR EOR/NES 2K 511 I T L OICHELTWAS,
% 5.1.1 SNIP KR 32-01:2004 |2 &5 8HEEBORVES

KEHIUZOMOEOI [BE (cm)
HREOY ATy -39 —b 6-7
HRIE D7 ZAT7)L -2 — b 3-5
o7 ZI7IV 229U —- K 3-4
BERESRITUIENRE () #4 8
BHREEROIANIBLLA 8
fEEHITRUIBOMA - 144
Womis 15
ERanigiE (BEL(ERBENSR2) 8
AMBIUBHREER TUEINL. B, a1 - OREMH L UEMKRE 10
B TENt

8% : 1. PZ07)h-0>7)—-bREBOEST, KEVWHDER. BEEHATT)— [ HLU I EIFICERAIN,
INEVH OB, BEEHTT)-MHIPNVEIFIERAIT20DET 3.
2. BHEEZIBHTIIEOELE. EOLIBBECHNTE, EHRMBINSRDBICERIN TS
BORAKED 1.5 B ETRTIRSR,
3. MEBIHMLOTIED E(CAEMEEERSTIHE. B2 MikD. eRRL. 6L ZOhom
IKEOHZARINSRBES 10cm M EOFEEERITZVENHD.

5.2 BY EDOFHEELEC K STHERR

2011 £ FIS TR SN QB DML, £ 4.1.1 © BFEHZ@EEL LRI, [BY HEOKE
1% (Former Soviet Union Design Method) T“7 K27V 7 h =7 —|Z L > Tkt &h kb, ¥
X ZAENTIIBE D ZOREHFIEICL - THIEEERZ R E L TWD, SROFEIZBNTH, &
BEEE IR ORF HIEIC X TRET D2 L 2 L, FAXFROEFHIIEANICT K7V 7 B
VT —IZ L DA LT,

RETZEEIL, 43417 T 2014 4F 4 7 3 HOSRBREMELIEARL LR EELTD 2
ZEA L, SREOMAFEET 2011 0 FIS L FRERIC 20 4F & L7z,

SRR RIIR O LB TH Y 2011 D F/S Br &S 35em 728 51cm (272 5,
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B EDREHEIC & D5 YRR RS

34 km +000
D o ER

TA77)k T-15cm

T=8cm — TRITIMNEE
. R EERCYHE
- oo (HEHERE) U
o9 TEREE
=ZzCm - -
(RERFDFI) # T-30cm
XEERY
FIS T—4&Y

521 IBYEDRITEEICKIHERER

B 522 “SkrVVYIIITT7—ICKBEERR
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5.3 BEADEEICHEL LAHE -SSR

XL XA DOFEEHFFEITICHHE L CIF 5 Z &EMNHIRIZHER R 2. B AROEEE A FENE (SR iHiE
THREF, BEERREMERE) ICHESWTHIEL TRDLZ LT 5,

ERENE L5 E P SR ﬁﬁﬂﬁﬁL%(Am-ﬁﬁ):ﬁotﬁLEA*iD%%%ﬁ%mm
WET D, ik #WQLECWH g7 1F. KHEOZBEEICL > TR BN, 201444 4 3 H
DA R AARE ST OBE%@@U+%E%LKH%@LE%@2 Z X0 20 AR Ol AR EL % A
& L7zERER s mE (B/H - J7m) 2R D E, 1,993 B/H - FIANC/e D, HAROSETELYE
TH\N6WHw>Cx@)@@@Eﬁ_ﬁéoit\ﬁ%ﬁL%@@U$ﬁk%wzm9$@Fﬁ
(OBI &) OMORZEM L2 fRmEZD 1 Tb, SiitmscmeE (B/8 - ) 7 2,275
B/H - HHEZ720 | W< N6 (ko C i) ORREXITITe D,

% 531 BAROHEBWMEEDARXS

ZBEDOXSY ABIEEE (5/8-750)
N3 (L 3338) 40 ~ 100 K

N4 (A3E) 100 ~ 250 kit
N5 (B 328) 250 ~1000 K
N6 (C32&) 1000 ~3000 i
N7 (D35H) 3000 A £

iﬁ52m1E®F@Tﬁréh1wé&Eﬁ4E@ H AR DS Y TEH D & N5 (
PERD B i) IZIZITHEYS T 28EME A AT 5, MHEEEIELEED 411 B/H - HIMTh 5,

HADSHER MR EIR SN TWD N6 (HERD C A5i8) DOASEIXTITHE » TG 2 %5 5
&L FTORNIRTEZERERIC 2 D,

N5(B 3%if) D% N6 (C 3%:8) D Efids RS
34+000Km
e — TRoTMEE L=6em | < 7aormERE
T=10 — LBk ERECYHRRE
€m = T=15cm — L=
T=15cm
T=15cm — TERE
T=20cm — TERE
T=10cm —  FEREE £ T-30cm
T=10cm —  TEkEHE
KERERY
FIS T—4&Y

X 531 BAOHEHMEZEIZBLLELE-HHEREK
A YO FHENEIC L DEEMRUE. AAROEEENAEIC L2 MGEOR R, TREEOEXIZ
EZRH Y IH /@@n}(#%ﬁ@ﬁf)) 2cm JE < fcﬁé
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5.4 1L VSRR

541 HBETIHEER

ARIOFE T, 1AV HEORFHEICHE > TH 4.3.4 1277 2014 4F 4 A 3 A DA @ ERA B4
AL LT fkasmas o 2 L0 etk a2 ko 7=,

S B AR 2R ET D7D LGB R, 20 R OMOEN 2.1 5 THDH, Tl
%L T, 2009 4ED FIS Tid 4.47 O OERA, 2011 4D F/SI21E 1.94 DM ORNZ N FhR &
nNTEYH, REREVRH D,

TAALL BICZSGB BN L, BICKAEOLZBENSEIM L TSR AR E 2, SR 2 Ll
TIRMNAET 7228, —oD FIS IR ENTERBEOHORIZKERENHD Z LD, HARDEE
B RAEIC IR S LA DB R, 2009 40D FIS O R E 2 OROAGREE T2AE L, Sl
MNEDD Z LT,

PLEX Y B EOBRGFEHEC L > TRO-EEEERIIK 5.41 080 TH D,

DT — 7<oR

T=8cm — TFRIFILLERE
L ERE
T=15 —
em (HEEERE)
TRERE
T=22cm — ]
(RARBLF)

X 54.1 IBYEDHRAEEIZIOTRO-FHERBRK

542 EEIZCET SRIE

BIR EOW EIZDWT, 2011 £ FIS 121X, TYREEREHXREIO 12 AD 2 A £ TOYEHRIRIT
LB CLLTIZARBR, 207D, BBIKOBW FIZHOWTIL, Bl BELZE Lo, | &)
FLHEN D D,

L2l FAFRAOFREIINLET H Y3k T b HIRKIEN-20C £ TITE F T 2 R[BEMTFEEET
L&, RO EXIROF A REEL CTHRLMNENRD D,

HERPRIT, HORE O AR 2 HE U CHRERS 2 FERT 2008 EE L WA, 22 TiE/ —7h
v OKIRBRT — 2 EHWCTHEIC L THEET 22 L 295,

HAER S, BEAOHIFEED OCHRETORERSTHY, KOKIZL->TRDDLZENTED

Z=C\F

Z: JAER S (em)

F : #4540 (°C - days)
C: &%

T I, HASEECLT, WESIEICIR T D BEKIRORETH Y, /= v bOREEKIRT
—Z L) FRROBMIEEIGEOND,
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% 5.4.1 OBIE (28km-75km) ME#EIESR (°C - days)
& 2012 | 2011 | 2010 | 2009 | 2008 | 2007 | 2006 | 2005 | 2004 | 2003 | 2002
RGeS 221 457 148 131 97 536 179 190 247 124 114

GO TR R Z ) 2011 4F & 2007 4F1%, 12 HH A2 6 2 HHA) £ T H ARSI T O B 2360
T2 RLERDN RS TNV D,
B U7 11 OBGETE L Y 10 FFER OB TE A ko 5 L. F=373C -« days (2725,
EBD C i, HfHERICE>TED LN TS

x 542 EHC
RAEIEEF 100 200 300 400 500 600
E#C 3.7 4.1 4.4 4.6 4.7 4.8

XV, 10 FEOMERTHMENEET S OBl EK (28km-75km) DHFEESIX, 2XD LB
. 88cm 2725,

7=C\F=4.54V373=88cm

=Ky NOKRET —Z 0 OHEET 5 L OBLIAR (28km-75km) 1%, 10 1T 1 FEEOfESR T
MDD 88ecm DRI D EZAETOCLLTIZ/R5,

KEFIZ72 5 &, MDA L OKOBRBA LT 2RY, M EERAEZL-63, Mok
AR 52 5 ERKEFIE, RE, B, KThD, TROIEFH ED 3 BHE LM TN, RO L
WXL FIZART 8 DO SRMNRIFECH - 72 & 2 ET D,

DIRE : [IRDOE FIC X 2 R OIR S FHI~OIREAEN, T A AL v ARAEICEHEDBRWIR
Bl BZ L,
Q@+ MO ENMRI D EEr, BRETHEXIITA ALV AEZERTIHIEOTHDHZ &

@Sy : HIFARLANE < o A LA S WS ~ DRSS OHfa R +45372 2 &,

QDO LEIZHOWTIX, BUEDOEKENHR EEZEZ LIZKWHMEITH 20 E 2 e s 2 &tk b
o W EMDOLTHDN koi) L, RO EARICE > THIIEOEZ E LTEY, 0.075mm 7 /L1 (
No.200) % 10%LL i3 235512 Bk & L THEL TV 5,

2011 %0 F/S &+t ﬁﬁﬁ%%ﬁék\ﬁ@Gwﬁw%F Hi#E 2% 0.075mm 7 /LA % 10%LL F
W3 HRIE Ao TNV D,

x 543 M DZUVERK-HEEDOAE

Hies 0.075mm J)L{ @i
38+540km 88.1%
42+000km 72.8%
44+000km 76.7%
54+000km 23.5%
56+000km 43.1%
68+500km 73.2%

EFielidt oS x, BEEAEZ LI WHMEE LTHIETE 22, 88cm F CHEL FEhE L T\
RWEETS B 5,
@DKFTIZHONWTIE, 2011 4ED F/IS O H1EXK A R D & T /KITHERR STV 723, 44km +000
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~51km+000 X ITEEDHEEIRIL ) YW 25 &, KD EmWE O EHERITE 5,

PLEX Y, OBLEK (28km-75km) 3 EZEZTrREMENRH L O b, 5%, Lo
FRBROHAER S 2 FZRIZ L > TRO L2 E | FEHRREZIT O LER D 50, S EIOFMAE TIE,
AARTO—AI 72 ExR CTh 2SR S O T0%MRE (HKi» D 6lem) DOIES F CTHIKZ BHFED
LIZKWHMBICEES#X D &5,

PLEXD | REMFTIXIR Y EOBRGHEERS L O EXIRZ2 B8 L 72X 5.4.2 [ZR 3387 LUl L
BIRET D,

DG - <o

T=8cm — TFRI7ILLEE
T=15cm LR
(FIERERR)
T Bk
T=32cm — )
(RARFI)

X 54.2 #FHULVGEEER
Fo. ZOREUICK A EOHEIL., 544080 THD,

& 544 FHLWEEERICL2HB=DERE

I F/S REU 1K
ER 47.034km 47.034km Okm
FAI7I RIS 16,683m?> 22,427m?3 +5,744m3
FAI7INEE 26,964m3 29,902m?3 +2,938m3
LrEREaE 36,059m3 89,005m3 +52,946m?>
TrEREsE 94,212m?3 201,839m3 +107,627m3
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6. TR TR R

6.1  IREEETER

OBIE K OFEYENE BRI, 2011 O F/ISIZEWVVRD LBV ThHhbH, HiEESIL, FAFAED

T A RS L UE SNTP KR 32-01:2004 OjE A 7 2V —MHIZ AT 5,

¥, AEOREIZOWTIL, BUfE, BEHEOZRITD VR EEORZBENIETIZLZ N L
OEIERN O L2 N EE u\: &L HREAZ T STERLENT OEITRRD N L
ODEPRIRIBITEMRT O ENLEE LN L, MEMKTHL Z LA MO TEABET H0H
NoHZ L7l FISKHIZ W=1.50m & L CUW/=AxEIE 2 %2 W=2.00m (ZJAF 5 Z & 2 #5345

o

ARG 1

RAEREIR 3

TR 4

6.1.1 OBl EIEXDIREEMTE
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6.2 T 47 3 BX ] 0D 455 T 4

37km T D /2 —FH v FHAEAMXE (834km~41km) & 60km fF3E D = 7 20 % L i 5 Hi X [
(59km~60.5km) (%, BIEDELZ ERICUELITIZ LT D,

J=hyhOFEBERFR J=hyhOFEBERFR J7SvI DS EBEER
=7y FHEHIXE & = 7 v LXK R O ER BARRIE, RO LY TH D,

RAEREUAE 5

FAERENTE 6

K 6.2.1 ™ XEOZEERETRE
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7. BREIUVEEVICEY HBRER

7.1 BREIVEEVREER =

F/S % BT IXR (27.966km-75km) (35 1F DABELAHAE 2 Fh L7z, F/IS Bk, 24 KM<T
X 10KBIZHOWT, MHIE - T2 23 L T8, S RIOFEE CTHIH L 316, HHRE Ofs &
DBR 7 AT = F TIHEKBE AR E L TWDERT 2 25T, BRHEK ToME CHESh T
WA TERT & N Z 72 15 AT O W CHIE E 1T o 72,

BRALE X, X 7.1.1 BRBLIOHEMMNERSRO Z &,

M 711 BREEIVEEMHNER

TSRS R A LT, M - IR E IR B . FEHOXATEHILLFO®E Y,
» HED OB LA~OXRE (RE - EWEASOXR)
» E B DOREMR
» XEF RO (EE (60t) | EIEE - SUKORKRE., BiniREEOMR)

BRI R —EIX, £7.1.1I77TEY,

AREMORBRER TIT, WINZPEN T HERNBL L RITE 2RO BTG B 8E
END, FWINNTOTH LT THICBWTHNEL 25 NEHYO THEENEETHDLZ L, BT
FEWAL O N THEM 3D 72 THENEE TH D Z &, #HTIEA D OREE 2 VEETHHZ L
N, T THEEE VRS TED PC BEHELE Lz, £72, B TIIRTEZ DER O CRYE
Y — FRHRTEDLZ L HERL TV D,
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- 156 -

x® 711 RBRRAERR-E
HERR HEE
No| I& B FSE R RERE i I mE" | 2R e
iR BS| B | 28R ZE ) pr | v | o | AT | SR | waee| e | 7 W

1129 + 547.92|RC2{ZRNHEMTHIE 1975 | 34.10| 1530\ ##s| x X - 60 x x O | BE |PCIEMEMTHIE 95.00( 16.80[:a)ISIEEEH

2(29 + 981.00|/Ry R FJLs\—h(20x20)| F~BF = - | e — = x | FHA| - = A | B |PCEAITHIHE 20.00| 16.80|BBKREZEBLI-REEET S
3[35 + 883.08| RCELMITHIAE 1999 | 1530 1386| #is| x x — | 60 x x O | 2% |PCEMTHHE 23.00| 16.80|%48

4|37 + 506.00| RCEfili Bk A4S 1975 |-GuzFe|@ewm| ENES | -aewm| mers| — 30 X |-mmFEwm| A ME |RyoxAH)L—k(0O50m) | 16.80| 16.80|FEHGE. /—hybhA
5|42 + 271.71|RCAZRI I THIHE 1969 | 56.40(  9.00| 2| x x - | 60 x x O | £ |PC2EZRLERBTHIE 57.00| 16.80[FED#AMK. 5£1E

6|47 + 585.00|RCESHIERRAS 1985 430 110(#E| A | A | — | 60 x x A | mE |RysRAILA—F 16.80| 16.80

7(52 + 178.98| RCEASMER RIS ¥ ] 6.05| 1415 - |-@mmFE|-mpFm — 60 X X A | BE |RCEMEKRIRIE 800| 16.80(EtrszELE
8(53 + 84.63|#FHEAKT E | = - | #E - = x | FHA| — = A | BmE |[Bus2AILA—(O50m) | 16.80| 16.80|EMHHERLLTOMETR
953 + 674.00| Ry I AANIN—buox25)| 1969 | - - |mE - | - x 30 - - A | B2 |PCEMTHIE 20.00| 16.80|# EssE

10(54 + 888.12|RCELHIERARIE 1969 6.15| 11.00/#%#| Ao | A | — | 30 | O x A | % |RCEBIERIRIE 8.00| 16.80|HEMEE

11|55 + 576.41|RCESSER RS 1986 | 11.00] 1397\ #its| A A - 60 (0] x A | B8 |RCEMIERIRE 13.00 16.80

12|62 + 639.37|RCIEMBEHTHIIG 1960 | 42.20] 940 ZBE| x X = 80 X X O | 2Y |PC2EMEHETHIIE 4300( 16.80|EEDAEMBA

13[62 + 950.00| RCELHHERARIE 1981 440 1457 - | A | A | — | 60 | O X A | mE |[RysRHILA—H(O50m) | 16.80( 16.80

14|63 + 617.00|RCEHER kAT T 290 1010| EE| A |mwFw| — | T x |weFw| O | ME [FuysRAHL/—H(0O50m) | 16.80| 16.80

15|71 + 846.00|RCEAHIER htS FE 450 1260 - A A - | F*#H| O X A | W |BysRALA—~(O50m) | 1680 16.80
K1 BITE RHEEHEL. DEPSTRADIEREREVEER
¥2 EENEARTROEYEMREL:,

218 16.8m ((B3E 3.5m+EEE 2.5m) X 2, HiE 2mx 2, #17E 04m x 2)

¥3 RuPRAIA—ME R RER,




7.2 RARERER

F/S BRIZHE SN TV ZRITEZBRICOWTIE, BE-7.2.1,2 D@y . BEOEE - Lok
T FSHEL VEITL TV DAEEMENE L, FRAaRBITEINLETHS EHET L T\ 5,

BHE 7.2.1 42km+271.71 IREDIEE - SR BE 7.2.2 62km+639.37 RIEDIEE - SR

F/S BRZME TRIEI SN TV EBRIZOWT, BRICE DM EEZITo /MR, WIThoBR LA
G PILIXFISHLVHEATND EEZD 5D,

« 20km+574.92

F/S BRZIE, EIHEHE L EBEEHIZ OV TH

BT 2 EZ SR TWER, SEOFEE T,

FE-7.2.3 OEY . HEHTSELE ST B

WETHD Z L, BEMOBimERER 2 % M

L. ko m@mliox LTRESD 5 & Hlr Lz,

T, BRAFEE (MES) M) Sd&FE % FhE

BT ARKEGE Z OFNEFE A i 2 LT

WZ L AR LT, RELIE, 8 KXFHEES

Moz L, 5H 7.2.3 29km+547.92 BABOEHT- BRI

- 35km+883.08
F/S FRlZiE, FITHEmE LEBaBEmic o>\ T
WET B EZ SN TWER, SEOPFEE T
. BE-7.2.4 019, 29km+574.92 OIEY & [F]
FRICREMT BB ST EEtESE ch b =
&L EEMOFmIEHE NS 2 MR L. RO
WIZxt L CRIED 2 Ll L7c, £70, #EEN
BKIFOW Pl fsmE X 2R Th D Z &%
ERLTWD, sEL<IE, 8 KILHEZZSHD
zL, SH 7.2.4 35km+883.08 IIEDEAHT HBHTRR
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+ 54 km+888.12

FISFRIZIX, EITHE TIZOWTHIET 25/ > Tz, SRIOFHAET, 5E-7.25DEY
BRIFREETH ), BE-7.2.6 O#Y | BEHMOKMIEEO N E AR Lo, Bio, HAFHEE
Tl 28T — & X0 RGNS ENBEO R EZ R L TWRWIZ S8 L, FRO BT %
LCRIfED D &l Lz,

BHE 7.2.5 54km+888.12 WEDIKR BEH 7.2.6 47km+585.00 IRIBOMfTMHYE
FELIE, IMER-2 22ROz b,

7.3 BREBEFBABIUVHEEMORYBZAIZETIEER

S, BRI EAB LOHEYICOWTIT, HOBHE, MEFES 2 %M L, H2EEOMGE
W IERB R AOMR E TR ENLE L B s, FIZ, Hicaffis L UMEY Ol Tk,
BERAB O ET7 15 &L EREFEOFHEIZ OV TS RE LOBEN S BHE L B s, Zo X5 7Rite®s
BLT, RELOBHNNLEL BN 2FHAL LD D,

WEAE - HETE

FISFED BRI BFEDFRIE LTV D Z L bR EZ FE0E L, BRI S E 2013 & D,
Fo, BBERB IOREY O 2 (& CHE A Z 50 U, P2 Ml £ 7T AE LA
HThod, MERPEEIND Z LN MBEREZHRET 5720, BEARARBRL FEHET 22 LN
ZFE LV,

Y i

THrp, EHSEIC L2 BRI O 20 & 2 AITHRHCRIEIR RV BEFOB LR LU EYELL
WERNEELTWD & ZATIR, LHERHMPoOERE, B EmofE, FikshsmRes X
OIS Ol TIEIZ DWW CERIHIBICEE S 2 Z E N EETH 5,

HIFEHE
BT SN DB R T OMEY L, B CToR LW BERRE, MASRMFICHA LD K5I
TORETDHZENEELYY,

EDfth
BUE, BUBME CORTEZALBEL TWDH2, AHOHK 2 EME L, EEOFERIY DL
W2 @ D IBREEICOWTRETT 2 2 &b = X Mg, TR 25 TRtk muv & Bbh o

o

WEBIMEIC, EBRRE 2T

-29_



7.31 1ER—ABE(29km+547.92)
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7.32 1BR—ARE(35km+883.08)
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7.33 1BR—ARE42km+270.2)
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7.34 1ER—ARE(62km+639.37)
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7.3.5 #EFHIK I —H&E(53km+84.63)
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8. JKXERE

8.1 xR E AT

THEGC BT D RREETH L7 LA N D 7 & T2 W COK SRR A & 1)) AT 2 i L 7=,

* 29km+547.92m ( RC2 L[ Hfl T #1iE)

= 29km+981.00m (R 7 AT 8— 1 (2.0X2.0))

* 35km+883.08m (RC Hifi T #74%)

= 42km+271.71m (RC 4 £ HHE T Hi46)

= 53km+84.63m ( LiAdEAK T)

* 53km+674.00m (7R 27 A A /L3— 1 (4.0X2.5))

* 62km+639.37m (RC 3 £X[# Hfl T #14%)
FREORER, 12T E 721X BOXICHEUER, 2 20 BOXIIFERICEE, #itAKn T 5 BOX
WCEFETDHZ L ERELE,

8.1.1 AIFAE
(1) AIERE

SIREFTO _EFHROWPINCI T 2BUROWE PR AL T & L, R B w128, JIE, 7]
JIBTTH 72 & U O R0 FRR I OB 2 Fh L=, & 512, BEIE., TR0 o - L
Ul BEFLORE - fEERML 7 Sl W THFRE L7,

BEIKIF DOWE TR B ZEE R ORI R 2 HEE T 5 720 BEE R KUK EF O KA DU
Te7 V7 &ITo71,

(2) BiEEKEEY

I TR SN EBCHIR O EY O FTREN A RIZ XV | ERIREIC X 5 EC KA
DAELTWBEFTOREEZIT- T,

(3) ERATHI

HEEAEEI B W TIE, BIEORE, BIK~ORKEIZ L DHEIR T, £/, BEWPEKO Bk
Wric X HA2 @ CRIE L R A BT 2 MR L= 2 &S, IO KK LB 2 R AT T
DWW, KRR B SFEER Z 1T - 7,

i) BEERET

TEFAZI - THE F 32, KSR Tz X 28 BRI ORBCue it 23 IR O # 8 g 7q &
DELRLT W &G, fHEEITo T,

iy  REHKEET
Jiedsk D R KHEAK & B 1 B SRR T S, IS AR 3 2R m Pk Tix, &b o i
KenZ int, HEEIToT-,

iy MEREXNEKRT
RHA DA FHIINAKDOREIZ L 2 FHENET L TR Y | EEAE T e & A a5
A LT BB OJRRK & 725 Z &b, REEZIToT2,
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8.2 BERUNEE

KRR DIE R & 2275 D) INZOWTKEE « AKLT —Z DL ZATH & &bz, )IFEHE DL
G R OV AR A G 5720 HBROWNEZIT o7, EERJINSHOW TR, AAE A
KoL DR e o0 B A 2 L7,

821 KB - KkXT—4

OBI EHOXGXMEFE O THICE T 2RG: T — Z WO &T — ¥ 2 /KX 4 R (State
Agency of Hydrometeorology under MES) K Y I4E L 7=,
OXRIE (K&, &IK)
Fyaifii /—Jy Mli, AN Ui #E 34 (2010~2012)
OKBRE (HRE)
Fyatm, /—Hy b, NN U R 54 (2009~2013)
O =
TRLD 3 BLAFT O EBIFLSR 2 NEE L7, 85 30 FHIc >\ Tk, HIKEX AT LT, /—F
> FHITCIE 6 EETOBAIFT T L TWD 2, 209 bR EICNET 2 3 BllFToT —# 2 A
FL
» No.4 Karakol river ,Koschan #HIFT (29.5km f&Ziiik) (1930~2012)
* No.6 Shahimardan river Djiidelik v1.&8HIFT (35.8km #&Z k) (1930~2012)
* No.1 Aravan river,Sai-vi.,Jany Nookat #HIFT (42.2km &%) (1930~2012)
@) FE
Kyrcol—Say RIVER Ti&, #t/kxtz HHYE Lz SEFE S 29.56km fHR O E Rz T
REINTEL, ZN60REERZIEF FHEE (Ministry of Emergency Situations : MES) 75
ANF LT,

4,

—
<,
PR
-
[+]
g2
o
o
o
-S4
P22 neg vug
q & 3
73 Ix &,
T 2s
——

8.2.1 AJIEEIT®E
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8.2.2

8.2.2 IEBAMTEE

Hh i ]

KGOz Ml T 5P (1/10 5) 2 AF LI,

8.2.3

A =

SHGRT I > 29.5km F&2Mth 4 5. BOX 5 2 % Fr O AR & 4 F5i L7~

8.2.4

Keze7yoJ

b7 U T NEE WO A BTk LR OBKRFEARDL, i E i R OBEKIEF D KA AL

DARDL

WK FE RSO B — 7 ORKGERER], R PEE 3 8 > T2 BT HEACIRTLUZ DWW TT UV, 2846

AR AT 2 WU 22w RO ST — 2 L LT,
XG0 29.54Tkm &AM 4 1. BOX M 2 (& TRALO TV & 7 24T o e R A ",

(D29.547km F&%E

FHER L 98.3m3/s (T=1/100) TH 5,

FREEDIIX, 2011 48 5 HIZEREFE 4L, 20124 6 A 725 2013 4F 10 HIZ5ERL

EER XM A, BB O FIRIC B EHE S D,

{0 1IE 1S 100m FRAE, 2B S DU B L D ) 2.8m O & TH 5.

Foa e NRT Y e A AT 7 FEBIZZEDDRERITFHEFIE L VR 2> THnDHDT
AR OEDIEL 30m FRECRTERO £ Eimil A2 L7z, (MES Mr. Dadaev Ablaz
Dubanaevich Chief specialist of Planning and production department of MES of Kyrgyz
Republic)

©229.981kmBOX

BIRARA DA T CHIZE L, BTk L CER 25, (ER)

®35.883km &R

1998 4F 5 A RO K & EWAKIC L D2BKIZE Y | fBITREA LT,

ViR DJRRITHIAR 72 IR T OGN T3 ) 2 AZENRK TH 5,

RO LRI BAEOW RS L0 & @ <K L, B85 O-Y O JEMEH £ TKRA E
Mol

BFEZ (1960 45250 1%, BEOE X TRED 1999 4FIZE IR TR 2 ST,

BUEE T, BEOKMITAE 2 BRETHY ., 4 A~6 AT TRMB ER LTS,
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A R TUROIE N O PR SN,

o BT ZBICRE L AKNMD EH Lz Eidlen,

» EWRICEMR O X A3 H Y . HkE LTERD ShTnd,

= EREZELTARBENRNELH D, (Depd37 F—7 = V=7, k&)

@®42.271km &
» JANEOKNMIE, FEHIT 2m KELS B,
SR S Y RF I E TTOHIAE F TITARAM R N,
» BGIKALIEAN N OB E E BB Z T T L, Bm2 5 2m O/KA OKEIIER D -
BDOREBEOR DR S) ThD,
= ETFROREIX, AR LN D, mAERE LA 2 A LT D,
» EJEDDIEIARARENE T LT 225, BRIFMAE L L3y, B0 FERER)

(®62.639km 1FE:
» FIRICA LB FEIIIRAEH LTV D,
= EMRITAKIT 5 AD 6 I F L TE TR ERT 5,
= UL, 7THEDLKMS TRV IED, HOVENFEHT S,
» RAURIZEAERVIREETH D, (Depd7 R, F—7 T P=7)

8.25  mJIFHHE

Kyrcol—Say JII T, #kxfiz HAY & Lz IEFHEA 29.5km fFHRO EFHIZE W TRE
SINTEY, HEHI 201145 A TV TW S, 2EIFHEIOFHEE & 7R LTV D45 = B o
Wil X &3, hE LSRR OE LR RO KB OAIToi, THEMMIEZ 20124 6 A ~2013 410 A
TH5ERR LTV 5,

8.3 AR

8.3.1 fRHTHE
(1) xR REE DI

OBI EHIZK 81 [T &80, FAXFAEOETICH Y, TG HOFEEERO P YRIIALE L,
G X [ 2 A2 759 B 3] )1 [0 K B T B B O RN RIENEAT L 72 7 7 A 1URD> B O H A B 7> & AL
~EF LTS, MAKDOERLOIXEMIKTHY . MHMRIEERLED 3 AbiaE 7 HE Tkt
x5 H6 6 AT Te—2r L5,

TR 2R LS 4 #USIZ W TR E RS AR T,

» 29.547km HiR Vi AE CA=544km?
» 35.883km Hii  YidkiE i CA=336km?2
» 42.271km HipL FRIKERE CA=488km?2
* 62.639km HiiL PRIEKERE CA=296km?2
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B 8.3.1 OBl EBMRXMEEFTEMIIR

OBI A & 27T HI)INZIV T, ZUEHUS DU T RE ) 2 HEE 35 72 DI REHTR & 21T,
i N WSO ABL A SR 7o, B0 O I ABLIEL, 1/15~1/80 TW TN b B2 ARTH v
. B ER F ST D000 FRENNIZ A TH o7z, LovL, BkEof#ETm <, BROWE
ORI RS I STV D ET D A b7,

FHOWRRMEHE, EARC D BEREERTH Y | IR mE O K & J12h~vhs <
KRN TR OFEIZ BN TH 100m3/s LT (Q=43~73m3/s) Tk —213 5 Hirb 6 A
W TTAET S,

832 & #

Fvatfi. J—Ay bifi. N UTHOKBRIPTNCE T 5% 3 M OKIR. B EIZ W TEE
B L7, OBl ERITIFIEFRAEICAEL, HANZAY =, iz, —H v b, RN M7 o0&
BALET 5,

(1) - |

3 T DA RIROERES)IT, 28.5C~254CTHY . /—hy kbK<, 7TH., 8 Hilcr
— 7 L5, HIEKIEOERESIL, -0.9C~1.3CThh, /—hy Mk bEV, REKIED
E—71%. 2 ANKEBIEND,
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B 1A 2R 3B {4H | 5H 6B { 7B 8B | 9R (10R {11A: 128 |¥8
@ °C 9.9 11.2{ 23.0} 28.9] 30.9{ 34.0{ 35.9 35.6} 31.7! 27.6{ 19.3 13.1] 25.1
°C -11.5¢ -14.4{ -7.6{ 4.0{ 9.2{ 11.9{ 13.5{ 12.3} 6.4 0.7 -4.4; -13.0| 0.5
b3 B . State Agency of Hydrometeorology under MES

# B FF: Osh(Kara-Suu)

EHRHR - KB 2010-2012

|
p=Al
X (X
B

A Bf| 18 2A (3R (4R (58 (6A | 7R (88 (9R 10A 1A 12 |¥#

X = = om °C 8.7 10.1] 22.2| 25.8| 28.1]| 31.6( 34.7| 34.7| 30.4] 25.4| 17.6 12.4] 23.5

=IESUR °C -14. 1| -16.2| -7.2 2.6| 7.6| 10.3| 12.4| 10.6| 5.2| -1.6( -4.6] -15.9| -0.9
i B : State Agency of Hydrometeorology under MES

£ B PB7: Nookat
HRAERK : =R : 2010-2012

A Bl 18 2R 3B {48 |58 {6H [ 1B | 88 (98 (10R {11 | 128 |¥#

X e = am °C 10. 6 11.1] 21.7| 28.8| 30.9| 34.3| 37.4| 37.5| 33.2( 26.7| 18.8 14.0| 25.4

=IESUR °C -11.0{ -15.2| -4.4] 3.7] 9.7] 13.1] 15.0f 12.7| 8.3] 0.6] -4.1] -13.1| 1.3
1 B8 . State Agency of Hydrometeorology under MES

# Al PFr: Batken
BRERM - SR 2010-2012

(2) MERE
(a) toa

W2 5 WAEOEMBERNEIZ Y 47Imm THY . 345mm~573mm OFPFHIZH 5, FEFIT 720
M TH Y | BERO/RZ —AIENEMAER 2E 1 HA~6 AL 10 H~12 H) 0, iFo&0 L
TWLZETHD, =7, BPrEA3 A, #¥2 11 HTHY . oA MERIZ 100mm %487
GHbdd,

EEfiI mm
1A | 2A | 3A | 48 | 58 | 6A | 7R | 88 | 98B | 108 | 118 | 128 | &M
2009 | 22.1| 46.9| 72.6| 73.7| 116.8| 27.7| 31.7| 11.7| 5.0 13.1| 55.1| 47.6] 524.0
2010 | 64.4| 97.2| 120.2| 62.4| 85.8| 49.9| 2.2| 9.6| 14.2| 21.1| 21.9| 24 4] 573.3
2011 4.7 72.6| 61.9] 28.0] 209 7.3 o0.1] 3.4 0.0 72.2| 128.5| 39.3] 447.9
2012 | 26.1| 43.1| 93.9| 54.4| 20.4[ 97.7| 1.1| 0.0] 0.0 4.5 630 59.2] 463.4
2013 | 21.3| 58.7| 47.1| 74.6| 26.6| 28.8] 15.0| 8.6] 16.1| 4.1| 55| 39.0[ 3454
Ty 28 64 79 59 56 42 10 7 7 23 55 42| 4n

BEEEFE (mm)  Osh(Kara-5uu) (2009-2013)

59 &

EEMRE (mm)

B0 i - 1 2
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(b)

WE 5 WEOEMBERNEITEY 474mm THY . 394mm~651mm DOFPHIZH 5,

J—=hy bk

BERRITA 72

HlTH 0, BERONSE = XERSAMAER 28 1 H~7THE 10 A~12 H) HV, 1T-o&H L
TWAHZ EThHDH, =271, Ak s H, %011 HTHY , FERH 100mm ZHE9 2 Lidd 7
23, HIZ 100mm ##B1+HEa 60 H 5,

B4 mm
18 2R 3A 4H 5A 6B 18 88 9/ 108 | 11A | 128 FHE
2009 18.6( 46.9| 40.9| 43.6| 108.0| 56.1| 31.4 1.1 12.1 2.8 29.5| 47.6[ 438.6
2010 59.0| 80.7| 74.1| 45.1| 181.6| 52.9| 54.3| 15.6| 15.0( 42.4] 13.1| 18.0{ 651.8
2011 3.0 39.0| 79.8 52.9] 63.2( 42.3] 14.0 7.1 0.0 51.7] 91.6 31.8] 476.4
2012 17.7) 30.1| 50.2( 65.2| 41.8] 76.7| 39.9 0.0 4.4 6.6] 33.0( 42.8] 408.4
2013 12.3| 45.9| 14.8| 68.5| 76.4| 71.4| 12.0] 39.1| 12.2 5.0 7.5 29.0] 394.1
T 22 49 52 55 94 60 30 13 9 22 35 34 474
A9 mE (nm) Nookat (2000-2013)
200 r
] ()9
()10
1 ()11
150 | s |
= —e— Y
= 4
0 ]
g 100 ]
w 1 9 55 \\fl\
o0 — 5 J 4
r bl fob
9
. NS
1A ZH 3H 4 H oA 654 7H 5H 9A 10H 1A 128
(c) VAN L

85 5 WEOEMPBEREIZ Y 245mm TH Y, 140mm~279mm OFFHIZH D, 42/ —
Ay FOKESTHY , BRNODRWHIRTH S, RO/ NZ — 2 XBEREIR A FM 2 3 (2 A~6
AL 10H~12H) HY, IT-oZFVLTNWDHIETHD, B —21F, AR5 H, %N 12 ATH
V. AER 100mm 2T 2 L3R, HIC 100mm ZBTHA S H 5.

BT mm

1H 2R 38 4R 58 68 18 8A 98 | 108 [ 11A | 12H FH
2009 10.2| 52.7| 15.1| 30.1| 51.0[ 28.8[ 19.8 0.4 1.2 0.5| 23.8 45.6] 279.2
2010 17.3] 44.9| 20.6( 26.1| 81.6| 36.5 5.2 3.8 5.3| 25.9 7.3 0.5/ 275.0
2011 0.0 35.6| 25.3| 24.3] 31.4] 32.1 0.0 6.7 0.0/ 30.9| 55.9| 12.5] 254.7
2012 13.4] 28.1| 33.0( 57.1f 57.1| 46.8 0.0 0.8 0.0 1.2 9.0| 27.3] 273.8
2013 4.0 10.8( 27.2| 13.7| 13.8| 37.7 0.6 3.6/ 10.4 1.4 0.0| 16.8[ 140.0
T 9 34 24 30 47 36 5 3 3 12 19 21 245
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ATHEME (mm  Batken (2009-2013)

()09
7 ()10
()]
2012
2013
——

o0 et

30

AB™FE (mm)

24

R i |

1B 2H 3B 4H 5H 68 7H 8H 98 10A 1A 128

() BXBRAE
(a) Fva

W35 HEOFERKABNEIZ Y 177mm TH Y . 155mm~212mm DOHFFIZH 5, FEFD
DI CHBETH Y . A O HBEREIL S AR AKTEY 32mm TH Y, AR 50mm 92 Lk

B :  mm

15 | 28 | 38 | 48 | 5A | 6B | 7R | 8A | 98 | 10A | 1A | 128 | &r
2009 | 16.1| 15.9| 31.0] 17.6| 46.7| 7.8 26.3] 6.2 2.6 11.6] 14.2] 155 212
2010 | 28.8] 19.1| 34.2| 15.3] 18.1] 19.2] 1.2| 41| 6.2 16.9] 13.9] 12.2 189
2011 3.5| 23.9| 31.0] 57 95 3.4/ 01| 2.4 0.0 37.5/ 258/ 12.2] 155
2012 7.8 12.7| 31.6| 16.6] 11.0] 45.2| 1.1] 0.0 0.0 2.7| 23.5| 13.4] 166
2013 | 13.1] 16.1| 31.0] 23.2| 10.2] 8.6 6.1 7.8 153 3.4 53| 22.4] 163
Ty 14 18 32 16 19 17 7 4 5 14 17 15| 177

TS A HERE () Osh(Kara-Suu) (2009-2013)

50 T
— 2009

2010
2011
32 2012

2013
——FH

B4/ E (mm/day}

| Sl

15 2H 38 4H 5B 6H 7H 8H 98 108 115 12H

(b) J—=hyk

W\E 5 VEOEH R KAREIZFEY 155mm THY . 128mm~213mm OHEFHIZH 5, FERDOD
DN CTH Y . HOHMEIT 4 AR KTEY 22mm THY . A 40mm 32 & 370,
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BA{if : mm
18 2R 3R 4R 5A 6H 18 8H 9A 108 | 118 | 128 | &/
2009 16. 1 11.7 9.1 12.4 23.4] 16.2] 12.0 0.8 2.9 1.4 9.2 12.8 128
2010 37.9]1 19.7| 19.7( 25.0| 25.2| 12.7| 19.7 5.1 7.4 19.2 6.7 15.1 213
2011 1.9 6.2 27.2| 35.0] 14.1| 25.5 5.0 4.0 0.0 22.4] 13.4 8.2 163
2012 5.5 11.0] 30.2| 22.7 7.0 16.6[ 12.6 0.0 4.3 6.6/ 11.3 9.9 138
2013 5.9 13.5 8.5 12.4( 14.3| 24.4 3.5 19.7| 11.8 2.1 5.8 8.6 131
Fiy 13 12 19 22 17 19 11 6 5 10 9 11 155
FHARABREME (mm) Nookat (2009-2013)
a0 T
2009
2010
2011
ey 2012
= 2013
2 —e— T
E
o - : 1 11
m —
fi 5
\"_
N i ol
1H 2H 3A 45 5H 6H 78 8H 98 108 1187 123
(c) INNTY

mE 5 HEOEE K HREEITEY 106mm THY . 76mm~127mm O®EFAIZH 5, BEiod 7
WHIECTH Y . A O HEIL 5 AN A TEY 16mm THY . AR 30mm 29 2 Lideu,

ik

45 5H

E 4

6H 7H 8H

9H

105

118

124
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BT mm
1H 2A 3A 47 5H 6A 18 8H 9A 108 | 11A [ 12A | £
2009 8.8| 13.7 4.8] 15.3] 11.2| 16.5[ 17.7 0.4 0.5 0.5 9.2| 28.2 127
2010 9.01 12.7| 10.3| 10.6f 19.4[ 13.0 3.2 3.2 2.9 24.4 6.6 0.5 116
2011 0.0 14.0 9.4 10.7 8.7 14.7 0.0 5.2 0.0 23.5[ 10.4 6.2 103
2012 6.2 10.0| 13.8| 16.2( 32.6[ 16.0 0.0 0.8 0.0 1.2 4.4 8.1 109
2013 2.0 3.8/ 17.5 6.0 8.5 16.2 0.6 3.6 9.2 0.9 0.0 1.6 76
T 5 11 11 12 16 15 4 3 3 10 6 10 106
EmAOEME (mn)  Batken(Z009-2013)
50 T
— 2009
2010
2011
e~ 2012
= 2013
3 —o— T
|
g 1 6 15
o 11 11 15



(4) 10mm LI ED B
(a) roa

WE 5 HEOTFH AT, 134 HTHY . 8~18 HOHPFHICH B, BRROD W THY | 11
ACEKRIE 2.4 HERTEL TN D,

B H
1A 2R 3A 4H 58 68 1H 84 9A 108 | 118 | 128 | &M
2009 1 2 0 2 4 0 1 0 0 1 3 3 17
2010 1 4 2 3 4 1 0 0 0 1 1 1 18
2011 0 2 1 0 0 0 0 0 0 2 6 1 12
2012 0 2 2 1 0 2 0 0 0 0 2 3 12
2013 1 1 1 2 1 0 0 0 1 0 0 1 8
i 0.6 2.2 1.2 1.6 1.8 0.6 0.2 0.0 0.2 0.8 2.4 1.8 | 13.4
B8 10mnkl £ > B#r Osh(Kara-Suu) (2008-2013)
10 T
— 09
— 7()10)
(1]
2012
2013
—e— Ty
Ll

ik

3A 1B 54 6H 7B 8H

(b) J—=hvk

WE 5 HAEOELHHEIT., 124 HTHY . 9~19 HOHEHICH S, RO 72\ THY . 5
AR KMHE 2.6 HZFHL TV 5,

Bl =]

18 28 38 48 58 6H 1H 8H 98 | 108 | 11RA | 12A | &M
2009 1 1 0 2 3 2 0 0 0 0 0 3 12
2010 1 3 3 1 6 1 2 0 0 1 0 1 19
2011 0 0 2 2 2 1 0 0 0 2 1 0 10
2012 0 1 1 2 0 2 2 0 0 0 1 0 9
2013 0 1 0 3 2 3 0 2 1 0 0 0 12
Fiy 0.4 1.2 1.2 2.0 2.6 1.8 0.8 0.4 0.2 0.6 0.4 0.8 | 12.4
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BFEm 2 10mmLl £ D B Nookat (2009-2013)

— T
— ()]0

7011
2012
2013
—e— iy

1 20 1.8

1 ’ B 0

|04 [  BRORHIINTEE T
N S F t\my -

1A 2R 3R 4K 5H 6AH 7H 5H 9K 10 11RA  12R

[s<]

(5) NS S,

WES HEOELH AT, T2HTHY, a2/ —hy ho 4077 < 0 2~10 H & fdiDF
SO D, RO RN TH Y . 2 AICHRKE 1.6 H 2508k L T\ 5,

B4 H
1A 2R 3A 4R 5H 64 18 88 98 108 [ 118 | 128 | &8
2009 0 3 0 1 2 2 1 0 0 0 0 1 10
2010 0 2 1 1 3 1 0 0 0 1 0 1 10
2011 0 2 0 1 0 1 0 0 0 1 1 0 6
2012 0 1 2 2 1 2 0 0 0 0 0 0 8
2013 0 0 1 0 0 1 0 0 0 0 0 0 2
Fiy 0.0 1.6 0.8 1.0 1.2 1.4 0.2 0.0 0.0 0.4 0.2 0.4 7.2
B & 10mnld_£ D H#1 Batken(2009-2013)
5 .
U]
()0
(1]
2012
2013
—e— iy

B #

1.B

| R SEE 3

12 2K 3H 4K 5H 6H 7H 5H 9K 10 11 1zZA
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8.3.3  AJIKR
KGR 2 F 2. MIRAE5, BEWHEEY &K ONE A ED W TR 2 ST 5,
(1) WRER

29km+547.92m ( RC2 #ZMEEHEHE T H148)
RS

T EZ vz - A THY | 2GRS
DI EFE L 544km2 TH 5, Lo LI
4,000m OFmENHY ., Zvan - Ao
FIExF v 7 « 77 A IWIROILTE 2 S F5
%o EWMOEE 2 FIlaRFx P A&
yran - b A)InbRoTREBY T 7T W
ANNZEW L T=%, B XV TINTEZINE L
THEWMT 5
I OMRIZK) 100m F2E T, EATRL D O
DRICKEICHERE L TR Y, T Tk tmwe

manTnbd, B EROAREIZIE, MES 73
2011 45 A28 L7352 LTl 0 | &
[ BT 98.3m3/s (T=1/100) TilifE, Fift bl
BB S TWD, HEFHEEFO ) 1E1L 88m T
HV ., OBl EKETOMD 30m |IHKNE . THh
%o BURODIEBHFHE T, BILORE R I~
JEHEIANA < | ZRAGEETHEIRE I I TR s B & JR
bid, BUROIAHIILERIVICHY ., B
SNTEZ AT F LTV, fBRO 11
M ONR7Al) DIRIETRZFETFLTEY .,

A 2 U OBEMIT LW LRI OER & L THEH S
oo WREIFI T LT ZRw, B R
Ve (] 0.56m) STV D,
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29km+981.00m (RyZZXDL/\—b (2.0%2.0))
AR

I OFHR AT 6km2 TH Y, Hil L
THHEN TS, BB £ 72 <
EH—ETHD0, YoKRFIZIX, ExrH/mARAOIZ
W FMORENRS VY | PoKITERE A ——7
Z—LTW5,

— 77, TR FEIXE AL T FREE U CIE
DL 725 TWD, ZORREEITEIED S DMK
W2 XD EHAR—RIC KR EDOTEN T T L7
OICELTZbD EEEIND,

T/, HROWMEITER S OA——7

T — CIE FEAR I O LAY DRI R EE L 7 IR B AL
Hav, B ARG IET 5 L9 RxtRAMNETH D
IR OWE FRE T EIEE O FRESNIC
INENWZ L EHIEOENSD NS BT LR
TUWBIRE 2> TWDZ ENFERKNTH D LT
i, BRIERE L TRFTH2XLERH D,
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35km+883.08m (RC EE#E T #145)
SR

W OFNIEOBAE L, BRI 2 f5
272> TV 5, NEITER 2R E Liztmn
JIBE—ARICHERE L TR0 . NBERULEDOEA S
%< A bhb, DEP THEDFZMRITHAKDHR
TWrE A MRS D720, HEHRRAEREL TV
%o

THROWEIL, BRMENDARFLIVICIA
a2 x CWDN, I TICIZIBZESETEN
HY, MEOREEIC/R>TWND, EELR-T
N D JEW TR S U S U CRRERIRIE T H D

AKGIL 1998 4F 5 H AN EMET K & B
IZRDPORMRET, B D O T hHEEE
EAJIERI L, BROEETIXRE L, 1
BRI DK LK ITBERED LHET
K,

BUEDOIRITEZKIL, 4 H~6 HITKIZ E
AT HMAL—=RRE R TH D, LaL,
FRBAEIT KR L TR0, AR LEOIRE
FEAMAEICZEH L TR Y AKDEEL 2D R
FToetR OJRRIZ 72 0 03, £72, ARETRO
FEREITIEIRAE L TRV, JiKHE S oo T
%

AABZE O )G 1L T FE oW HE I e~
1/2 OWETH Y | AR E O UK ITHE
HCKENPREL oD 72 b7, BoKEE
DOFENHEL 725, Z D=, S%IT%RSD
VER CHERISBEHE XU 5 ATREMEA @I,

L7235 T, MRALE OB L, LTk
ONMEIZF Y 3B Wi & L, BKEEO3iE % 3
T2 EI7MIEEZRET L. BREZRET D

o
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42km+271.71m (RC4 RREIBEHE T 4#145)
SR

AR OGE TSRS L7 B AR S, B
RV K DZ T ANHER N STV D, Lo
JIEIE TR AR TR, RO MMoA
FEDOFRWEFT 72 & O] = il #3133~ 4m R & <
2o TWD, TRITEART Y OB TR RIX
BARCANEKEETH D, HEORKIIBER O
2 KOBHTHY | FEEHE CUK A I < 41T
WHIRRETH D,

TR O E X R OHERE D 72 <L EIE R
MEVRLSLELTEY, WEESITOCEL,
2~3m ThbH, FMIGEREGRH ., FKiE)
SHEK LTV,

FEZE X, O EHIERKEY 4 LiE
BEAMEN &2 SO £, BREEZRELTNDHTD,
BLULOEIZ L 0 WK FIEHorEETH 5,

ARG O P CHENE L TR, Tk
PRIZ 2m FREEARVN, P52 D 72 O UK IREI T 03
WL RO TIMICKINE THRKLETH D,

BRI DB LB TH D20, WKL
IVREEINTWD, ERES EBHO” oz
M GEEEMEZHZ LTy RE
THENDH D,

TERIEREE21% RC T 2 BHCHifR STV 5
D, BKFEFOEPLE 7220 . KA EROFRF &
720 A L— R F O I/ > TR Y RITRE
XINETH D,
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53km+674.00m (RyIZHILIN—K(4.0%2.5))
SAT AR

ANy 7 ZAO EFANTERE Y LIV T
DA T LTV D, HEREOIEIXIFE—E
T, FIICHAR TR A D720, BRI
JITHY , EERAOKETIIRESNTVDHIX
Mbdod, MELZRETL2HES— FRARY
T AT NN — RO EFITEHE ST 5,

TR OMEITER VIS FLTEBY, E
WOWEE L VL 7o T D, HRNEAZ
FF L7 EEIIRI R B L30T TR Y BE T
FCEERENEIT L WA ETLH D, i
« AR XTI OPEK A8 BN L2 AR
SNTWDEFTDALND,

BIED TR 0 EE oENMEE SN TR
O FRICITRITIR & < BEIE S 4L, & AN
WZENTND,

AEIEX, BRENCES B ZEICLY
LE LT EDSHERF T & 2 [REMED & < MRt &
2T 5,
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62km+639.37m (RC 3 ZR[EEHE T #145)
SR

B, PR E HBUR TN R, RIA4
WeThHhs, 5 H~6 AIZHEMIT KNI T LK
ML ER T 2B MEN D725 T AUREIE R
TARBEL 2D,

TSR E RS, BURTIZAR <, K7
AIREETH D, FIIZT — AL LT VEX I
DHILTWD, FRETKIE, # AICHA L
KTDIRAEL 725720, FERHA TOR IR
ERTHY, HHEILBENEHEESIND,

T O FERET VR STV WA, WifEE
AT TAEE O 7= BN IEE LI H S
MINBEHLTWD, WAKICEVELE DL
3B 2V, BHEBELOERKE D 1550
WEIX HWL (KAL) & CRETIXLENRS D

TR S LHR, AR, EORE
T THRIZIAL 7e> TV 5,
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(2) HETEED

51km+611m (¢@1.0m.J2>9)—N1F)
52km+115m (¢p1.0m. 2>49)—~1F)
SANARR R U R

o/ Nk (CA=0.1km2) DRKHEK %
LRI 7> & ) THAT~HEZK 7~ 2 BT &) & L C 4%
1.0m Oz 27— A TREREINLTND
BT 2 W d 5.

IS OHEEIIEA DEICIEZ T TR <
« KBED DRI PRI TH D 72D LD DS HERE
LTt FHsked™, ik LT ~D KT T
A~ DIKDIRZEOBNDR & D,

—J7. OEIE N TH D Pk T pmic
AE LIRRECTH 5720, HEKORHEIR B HEST
LCW5, EROEFERREORREE 725720,
PoKEOWR TR IO RE L & /A, HaodE
DETHDH, (FEIL52km+115m Z~7)
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@) ERAFREY

28km~29.5km (GEI&ALE)IEER)
AR

28km DOEEFR LV FRIO X E OE I DI]

JINE. SR mh > TEBARICHET L.
IEND 20m ML EBENCTIE R LT\ 5,

I NAKEERANE R 72> TV S X (30m

) IIEEINTERKIERDREL, Y412
L AMENERSIL TS, UL, #iE%D
HKTHEA AT—EiRA L T\ 5,

T & ORNZ /M & 25 X[ 2 1t
& K EEANERIZ M- T D XM=
BN TEREGPHEL TWD,

A7 vz - +1)11 (Kyrkol-Say) (24
WMTDETITERN 2ED 5, R IEk<
« WOKIRFICIX TG CIE i oA — N — 7 1 — 3
AU, EROEBHOEIEOINE 2> TnD

o

N2y 7 == - 1)1 (Kyrkol-Say) 1ZH
T 2 ELATICHERE ] O3 A 7 DN Z Rk L <
W5, BAKRFIZ IR IRASELAVZE /7 OB B O P
WORK Lo TWNA,
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X 28km 726 7 v =)L - A )INZEWRT 5 E Ty K 1.5km ORIZEWNT, 3 XEIZHBWT
PR RS 0 EKEEE E TORERH S,

i PO XEITIX 2 EFTOMEE TIIMEA < foﬁofk‘w “iéfiﬁ%@??ﬁ@ﬁlt@/afﬁw 18
MORERA & o> TWD, ZHDOXBITERKIZIR > Tt N9 D) OKEERICIXIE R RED T2
HOHFETLT (0 AR LR E) OfRE, {TJII%‘T@{TJE% SISO LVWER 2 ﬁ@ﬁ” BRI
EThHD,

Fo. AR O EIROMTE X 23 IR 2 & & bic, RINO#EFEGE S L
T B VEREIEI 21T O MWERH D,

63km GEESALAIER)
SRR R URRR

N N Az W TEAANZIE - T M i o
HAAKBENHKETLTWA, Z0OHKKEIX
63.617km HADOHKEO FiiZHTZ0 . £
100m (27> CTHAKBEAEEMEELTEY,
%E@%%@@ﬂﬁ%éo:mgwiﬁiﬁ%
(2 = Tt 92 KIS O KT 13 IR PR
@t@@&ri(ﬁ@ﬁﬁ#lﬁ&)@ RE )
VETHD,

i
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53km+84.63m (L#iRHIKT)
AR RUFRR

NNz THBIOD BB O RRKBEK &
ZEOBEM TH D, BRNSZ W E (i3t
IKDNE B 2 BEWT UAFE —[RIRR E O BTl & 5

AN Bk 252 0 DRSS N H Y . 8
B & DRI & % KO L Z@isd 5, @i
L7ote, oKITE R 28806 L) IR bl
U BUKE&IC & 0 B R 2 )1 £ Tt T35,
PIREAIE 1.1km2 H V| BIARITEW LT
b5,

HKEED Eza UBRKE A RE L Tnb, FST
ILEHHEZ RCKME T8 LTI L TWDH
« POKRFOBGRIZ & 0 2WEWT & 72 5 Z & 1okt
DRV WAR

EEEHERT 2 EVF, EE T BOX 2520 CER
L. B3I E CHER A > 7 272 &% H
WK T2 iE Lt F S HIERENR DD
o RERHRREHRFICBKALER, EIRARIN T 1R e
AN RET R H D,
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53km~54km (RIEEEXRTI)
SN HRTLRUFRR

ZOXME O EEHAOERIL, T /N
B DRI KYEK Z [ M ORI CALER L T Uy
L= AN, WO FRELL EOYEKE
P T L7e%a . HEKITER 2 L., Wi
WMET 5, BEHIZ 2 R0oBIR%NAH Y FH
FREEDRIR & 72 0 0970,

et L BB OMIC—R L HEE -, iR
L TOKOBZN T IELHHX LR EDOHRE
DA TH D, FEMEEE TILMREIZIE Ue & A
OHBEZREFTT 5 & & bic, HBEMtIcsSSD
LUVEEY OB DA LETH D,

ul
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834 i E

Zaka S O IR B2 HEE T 2 FiEiE. AAEH S o BN iR & BT B 2 A 13 & EL
FrOFREEL 2 H Wi E A2 HEE T 5 2 LK, BRLEBEERH D, L., BURIETA 220 ]
JNOEIEL, kO B & ORENREZHE L, 5B &2 AW 217> THEET 25
FER—EHTHY, B<HWLRTWD, £/, BRER ENPG LRV, B O
T O BT R AL 2 HE L, WokEEOKM e T U o V2T Tv = 7R En bt a2 H#
EL, MEEHET D HERD D,

MEOEFEMIX, MEBHIT R H 2560 Kb B, IICANENL O, 7V 7K
N BDOHEEDIETH 5,

FREZNFESNTVD 62.639km 2., BOX N OIBRIZZETHEZ ZHad 5 29.981mBOX
. 53.674mBOX (ZBW i BB O &4 FhE L, WKLo 7V o 7 8% KB L= St E
Wk oiEaHEET 2, £lo, AEACLDMEOHEEIL, 29km+981mBOX, 52km+115m /A
7. 53km+84.6m it TIZ- DWW TITo 7,

Tz, OiiEiE, OF it O8O RE =T,

OLLmEifE

AFOBRFHIB W TIE, FMRXEICB W THt&E RRMBAR Bk RH- & 60
BHFOH2 650G 3 GFHY., | 7 B e ——
29.547km. 35.883km KN 42.271km ThbH, =
NS OREBHEIZE W T, BT O ET —
EHWLREREZITo CHREZHET I LD L
T %, 723, 62.639km HAIZBWTIE, BiET 2 | ;
FlA bR A HEE LT, R

BRAGEHE 23 1) B FHE R FS ORKEEHE O R, ﬁ
L., BOX MFFORMEHRATHD Z LD, 28
HEOFE R REICE VR ER RS VS
IS Py h

7. REORT R 2 TBENE I AT
B2 CThbHI b, BUBICETL TRET 51K —
BOR GRS KD 5, (TEORZ I 34N
LIESHS D e, BESERMOEKTRE T
W L CHEET S b0 T 5,

B, MRS X, (Evasr s —Fva
W7 L NGRS R 2 I R A g
TREFSEFT LT LI B A I B,

PEAG MR DU, BB K & T Rk |
BN o BT L 72D T E BB T
BH. SEILBEOERKTEL AR LTS, 217 | .
L. BFMIEREFEEREIC B CRER & B8 L7 ACCidT | 2

FHRE md/s)

iy

FHRE (md/s)

A

AFISERR =% FH 20 w6/
42, 2k (1030-2012)

DT EAITHI bD LT 5, 1§
PLFICKEE: 4 #50 A B RO, . |

BNERE A CLIoRT, Wkov—somEEm | ¢ 0 0 ¢ T, ¢ 0
BN OB ARSI OMRAE . KR PICBIR L.
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BPWIMTIIE — I RMEIZEND D, o, &K B, o' —7 2L L Tn5,
WRIZ 4 FE2 O LG AU R & GHER =) X UM R4 7, 4 SR ORI 43m3/s
~T78m3/s TH V. FIZELNOLHEFEVHEIINT TE—T 2025,

i) 29.547km &R
No.4 Karakol river, Koschan®BlllFT (29.5kmifZ k)  (1930~2012)

LiES TN Y 53 m3/s | ik fifEiCAo | km?2 117 o 1630.58 m
W3R R 13.6 m3/s | AEfAcuii | m3/s [201248] 8.5 | 20114 | 13.6 [20104%] 8.8
ZRAG HL S O PRIR AR CA 544 km2
B Hi S R 78 m3/s HLRARE 1.47 a=(CA/CA0)0.25
IR St 20 m3/s

ii) 35.883km FHZ
No.6 Shahimardan river Djiidelik vLE8JIFT (35.8kmifRiiik) (1930~2012)

S TN 8 41.8 m3/s | WilkimfECAo | km2 298 I 1762.53 m
B EIT AR 27.7 m3/s | AR RuiE | m3/s [20124E] 19.9 [20114E] 18.4 [20104E] 27.7
RGO PR EAHCA 336 km2
DR S e R B 43 m3/s MR H 1.03 o =(CA/CA0)°0.25
AR B it 29 m3/s

iii) 42.271km &
No.1 Aravan river,Sai-vi.,Jany Nookat®LHlFT (42.2kmf&EEiiKk) (1930~2012)

S TN 50.2 m3/s | WikiEifECAo | km2 474 e 1568.64 m
B EIBERK 24.7 m3/s | AER AT R | m3/s [20124E] 30 [20114E] 235 J20104E] 247
ZERG HLE OISR R FECA| 488 km2
B i U i 51 m3/s AR A 1.01 a=(CA/CA0)°0.25
B SSE S 25 m3/s

iv) 62.639km &
No.1 Aravan river,Sai-vi.,Jany Nookat@HIFT (62.6kmiERiH) (1930~2012)

AR OR i 50.2 m3/s | CAo | km2 474 i 1568.64 m
B E3 VR K 24.7 m3/s | Qamax | m3/s [201248] 30 201148 235 [2010%E| 247
PRI I AECA 296 km2

A R 45 m3/s Ha LRI 0.89 a=(CA/CA0)°0.25

LB SSESIni=S 22 m3/s

QKHEETE(FR)

FERBRERT O 4 #5100 29.981mBOX, 53.674mBOX (23 Tidk BOX 7 HAERICIR T2 %
RT3 2 ATREMED N & 2 D CTHEZ L, I E IR ORMHAI & ORI & 21T > 7=, FHE O FRESIIE.
FLELRS n=0.035 & L. {)IIAEL A W CEFHEGEEW ) 217> CitEma e Lz, KiEiTE
TV 7 OER LU BOX T W TR AR E £ TOKIEDT & A KO B RS B2 b FhE

L LTk,
EREE (TEM®E)

o= N KiE TR RE teiEE | 7YY | aEK

i R m | (m/s) | (miss) | kB | kFEm | (m3/s) kil

RC2IZFHHMTENE 34.1m _ I —

29.547km B LRI 3m 1.8 3.1 104 78 AlIEHE. Q=98.3m3/s
29.981km |02m*2m 2.0 9.0 130 - JKEE b i 227 |JSFAER. GERBRHY
35.883km |RCEAHHITEIAE 15.3m 20 5.3 80 43 2. Om — 1998 (CiRk. BEFE
42.271km |RCAZRBSHTHIFE 56.4m 20 3.8 121 51 2. Om — -
53.674km |[04m * 2.5m 25 44 105 - JKEE b - -
62.639km |RCIZFNEHLMTHIIE 42.2m 2.0 3.3 81 — — — —
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OaHE

MiZE BB &2 U R R ZE, Sdmfs 2 51 L. KB RSP R R 2 #EE LA HE
RICLVHELZHE Lz, BHRMEIL, % 3 VEORWNEORENEZYH I vHEEL, Wi
BREGTABLO272 i (f=0.5) & L TRDT7-,

KEHESER) R
1245 PN -
1877 Bk ToikfRg | EhEen | s | T | B e
m2) (m3/s)
29km+981m  |[02m*2m 0.5 0.34 27.2 60| 227 |JSEAER. ERBEHY
52km+.115km @ 1.03> 4 —k/31F 05 0.03 126.3 51.0 1.1 —
53km+84.63m |[14m * 2.5m 05 0.17 43.3 1.1 6.6 —
8.4 LEa—

BROF R ZNTESH TS 15 S ICBWD TG E & & (R EEZ L, 2hEho
VBRI WE 2 3R D 7=, BRI IR, (TR 2> BB £ COKEE ., FHE W oL AR, 7)1 S
2 EE L, s oBEE Rz,

X 8.4.1(Z D D)~(Z D DITFERZ T,
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A+/-: Significant positive/negative impact is expected.
B+/-: Positive/negative impact is expected to some extent.
C+/-: Extent of positive/negative impact is unknown. (A further examination is needed, and the impact

could be clarified as the study progresses)

D: No impact is expected.
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BURIER™  Kara Balta City (BO& #65kmith &) BAIE 2012
“ A
4 1 fi
BRE 1 2 3 4 5 6 7 8 9 10 11 12 T
so,  |dce(Esie) 0.005 0.002 0.005 0.002 0.003 0.006 0.002 0.001 0.001 0.003 0.003 0.004 0.003
> [q max 0.052 0.007 0.022 0.006 0.007 0.017 0.016 0.005 0.004 0.013 0.011 0.019 0.052
No, |acRCEiE 0.04 0.04 0.05 0.03 0.03 0.02 0.02 0.03 0.02 0.03 0.02 0.06 0.03
2 [q max 0.11 0.08 0.11 0.10 0.10 0.08 0.06 0.08 0.07 0.08 0.06 0.22 0.22
No  |aceCEiE) 0.04 0.04 0.05 0.04 0.03 0.03 0.03 0.02 0.03 0.03 0.03 0.07 0.04
q max 0.11 0.08 0.13 0.07 0.06 0.06 0.06 0.05 0.08 0.07 0.06 0.36 0.36
BURIER™  Osh City (OBIERSHES) BURIE 2012
. A
il T (il
R 1 2 3 4 5 6 7 8 9 10 11 12 S
so, |ace(EHiE) 0.003 0.005 0.004 0.004 0.005 0.006 0.005 0.003 0.003 0.004 0.003 0.003 0.004
> |qmax 0.010 0.012 0.013 0.009 0.016 0.020 0.013 0.010 0.009 0.009 0.011 0.008 0.020
NO, |aceCTiE) 0.03 0.05 0.03 0.04 0.05 0.05 0.05 0.04 0.05 0.04 0.03 0.02 0.04
2 [q max 0.08 0.11 0.14 0.10 0.50 0.13 0.14 0.11 0.18 0.01 0.08 0.06 0.18
ELHI#R ™ Kara Balta City (BOEE&65kmith s) BAE 2013
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e T il
R 1 2 3 4 5 6 7 8 9 10 11 12 T
so, |ace(THiE) 0.004 0.003 0.002 0.005 0.004 0.003 0.002 0.001 0.002 0.002 0.004 0.005 0.003
> |qmax 0.028 0.009 0.021 0.019 0.010 0.010 0.008 0.006 0.019 0.008 0.022 0.012 0.028
NO, |aceCEiiE) 0.03 0.04 0.03 0.02 0.03 0.03 0.03 0.01 0.03 0.02 0.04 0.03 0.03
2 [qmax 0.11 0.13 0.21 0.10 0.06 0.13 0.08 0.06 0.09 0.07 0.08 0.06 0.21
No  |acecEsie) 0.05 0.06 0.05 0.03 0.03 0.02 0.03 0.02 0.03 0.03 0.05 0.03 0.04
q max 0.14 0.16 0.15 0.11 0.09 0.06 0.05 0.06 0.11 0.10 0.15 0.06 0.16
ERA1#RTH  Osh City (OBIi Osh City BURIE 2013
9 A
e T 14 fiE
e 1 2 3 4 5 6 7 8 9 10 11 12 T
so, |aceCEiE 0.003 0.006 0.005 0.003 0.006 0.008 0.008 0.008 0.006 0.004 0.006 0.003 0.006
> |qmax 0.008 0.012 0.009 0.006 0.010 0013 0.019 0.012 0.011 0.009 0.011 0.007 0.019
NO, |ace(EsiE) 0.03 0.05 0.06 0.04 0.05 0.07 0.10 0.07 0.05 0.05 0.04 0.04 0.05
?  |amax 0.07 0.09 0.11 0.08 0.09 0.12 0.17 0.10 0.08 0.10 0.08 0.09 0.17
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FIA 1555
Isd: KE0LHIIINICTREITEKFAE
NOFENFE, BEMBTE. EERRAKADFE
18 | JKFIF B- D A- D A3,
STIE: FEIR.
I5h: TEAAMPICHABTPETRIER
Ei 93 HSICEMIBITICRENH 3. Nookat #1
PP XTE—EMt MEX NG D, THBCHEV. BIARK
19| BEOHZA2ITR ) | gy | A | Bt |EvEROBRZONEREORENEERE B
HEY-EX I
STt : KBEROMECLD, HIBZFFOFME
cHF5.
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ol e b | b | b | b |FECHIHRMmERLLHOBERENES
DA DO SHEBADEZEFBTEENZL,
Sy sk
= — D ARBEIFEMNREOHDOWELERICHEZREF
21 | ELERORTE D D D | Femcdnhu
22 | MImAOFNEXTIT D D D D |MEAOFEMILICERZELRL,
23 | MXALERE D D D D |BEOMRMICIISULEEIFELRL,
RIEBIEY DFEBE P AR R A (EWVIND
24| 288 C- D B- D STERIRREIFT TERELRVA, FIERE L XEP
S BREETOESE LORDOIEREISEFRETS
25 |J1>4— D D D D |ABXEZIOF-MEEHRELR,
26 | FEEDIEF D D D D | ABHEFFEOEOIEFIRECRAZRULRL,
ISR [THIRPCHMBMSOIEEB DT
27 HIV/AIDS %D/ B- D B- D IDRBRIEDREENETHRIEINZHEHD. ER
JiE (T EERFETOREAREEICEMRTT.
I EERL,
IEd: REOMMETETHD. —MH@ETER (
B#THE) MEEZEE IR TOIERIELR
28 HERE (HBHEE A C A D D, BEPRKBURINGDD. BREBAMSRTEIKE
2E0) VEELFET R, B LETEICEDV M AE80%
RO ENNE,
L% IRSEENMETRS,
I5Eh: REOMETSETHD., —AREMmMEIEE
E0EMICLIBREEDIRINGD.
z |29 | Bl Al B A B T uxETROREER SRS EETED
O % L OIEAIBIAE IR BT AR EN BB,
fe HEOEE, KUK
30 ﬂ;g@] WEL XU p D D D |AB%E. MBEOHE RUSIEZHIBMELRL.
A+/-: Significant positive/negative impact is expected.
B+/-: Positive/negative impact is expected to some extent.
C+/-: Extent of positive/negative impact is unknown. (A further examination is needed, and the impact
could be clarified as the study progresses)
D: No impact is expected.
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& 9.7.1 MK (OBIEH)

B/Y%BB
e

RRNSRIEEIESTE

SEhERHA

BEEK

EH (Cost)

No. (Implementing (Responsible S
(Impacts) (Proposed EMP) Organization) Organization) S 3 (R
TSR
EIESETEIRGCHTBREVDORE. EHEH A SREGE AR DI OMRET, THE
HEmOTEH MR- ZHEOME. THIRSOEAOFDOBUK. $HUABSLERS —hER MOTC -SSR -
1 | K&B%R FE0UA - BER ARG K280, THHEREMNIRIBZH2F05E. THETHLE T E =AU IPIG I 1003 /site.
3— hOBA%. TISERCLOFAETIHUASZINHITS. EEAN (3 NAIC 1 BHRE) (C -7 '
RGBTV EENT 3.
TERIBHSFEETZEKEBEDKRICEERRET . TILTAOHKEEZHT LN
ﬁﬂ%ﬁ%l‘)é EIEENRGEEEESTEZ/ERL. THIRGIHRE ML EORENE
Bt CEMEL. BESIEE R BSE ., BESIEARED 3. . JOS1I M NI
J< 55N ERRE=SU>Y (3 hBIC 1 EFRE) @'50 — Al )
2 | KE5S 2Ol ERRBAUACOTI)—-NTRBOTI-S IKORUCER, e TR | wrses | (O ] E
TIRTAT7I NS OHOFH &R L5, -7 '
<EERSLE D6, ML & (SEZIER USRS EEZ GO THRIFLRVCE,
/EH/EHLT@'VF%(LDL\_C(; Ekf@]/ﬂ)b@/F&UTJEI%(IZ‘E(L}L—\L/_C/’%/EB)lj.lto):E QU
RIS,
METEE L. RAEITIEEFEMODBILEURDRKECEICEDD, EE (& 87, &t +
SR TEADER%ZIRET T2, BRI TERVESEFEM, HEENFEEIT IR UIEHIBE MOTC
3 |FEEY L& OEEEORAA (Rayon &) OMRECH->TEYICUIEZITLV. IBESNZERA METHE =AU IPIG No marginal cost
EDHSNEHETEET S, TED(E. BIBZNEET IR ZRT . BEBMAICANRZROE -
SEHBEEE(C, BIHHAETERAOSRICUNEL TULIET 3,
EERMETSORCEENEZ2SO HENBRRIEZEOFERAHIRZIT. IBREZX MR TR—
> P0ERREEI OB TR A MW EEEHT RS HFCBENNE, £, H MOTC
4 | TiEFR THMHSIRNZHABREE ICERII2NESDD. Flz. BRAB TEEZFEAL TV BN METHE =AU IPIG No marginal cost
356 BENM AT EBOHE T T ANEA. IEAIT 2L TIEBRADRA 2O TEAINIRE -
@Eﬁu D\’/Z\
I%L%%ODHDM&L\CDE&“E\ KBRS - EIREN BY B SRR ODIR FB (C220% . e TERARE
MICDWT, EHIMIC AR B ZITOCE LD RIFIRIRRETER 9 34, B R EmETER MOTC E-AUSHE -
5 |BEE-IRE RITHCLICEDER L EBET D, RO ARL — - BL U T BREREmOEEZ (U, ETE E=AUS 1 IPIG I 100$/site.

EIERHE - E1T2188 - KT 2. TN (3 HMAIC 1 BIEIERE) (CIEYAMEFICTES
REIEZHIIEET 3.
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No.

B/yEB
Gz

(Impacts)

REINZREEIETE
(Proposed EMP)

EhEHAR
(Implementing
Organization)

BEFAR
(Responsible
Organization)

EH (Cost)
Q7 : US$

=91

BRERBEZATEHECEE. BHIOFZETSE. EFTHCIVNEBATE I ERTENMRET
s, BRRFOERRRE. EBEOEAE (. %) OR%ZITI, h(C. BRITEICLZN
PROYEREY) DHEFRIRIZ DZE( L2 FRILAEREBRIEODZELICENSRO\L BN BT REZIR
9%,

IS

MOTC

TBA (To be
announced)

MR TORRITHELS ANEDOERRIBRAECEDIE, TATECLIHEE
/IMEI 31, Kt TEEESMNE (OB BIL AL LEIRZF DR B R ECLDEBEEE L AR LE(C53
H3.

MIEE

MOTC

No marginal cost

pie

BIRUETH(CRUTIMHAOB YR AK, B2 IEMATIIANIAOLMRELICLS
FENMRZEIN S BEOEO T HF IR OIEEICE DE, FHIEKOREMORIENMTD
NTWBIV7 T, MELEFENSFEKOFRHMECRVLD, MORBEDILRENORESZ T
IRER-

MEIEE

MOTC

No marginal cost

Hofz - &

BHEDRENSREZRITVSEF TR ABRCLIBRREA TS TEFRBMETELT
WBEIFTNS®D. BARNS S OHIAZERZENEUDH HUKEITICEDUBEY EFETL. B2
) SETCED. FEROEFREDHDIRIRT THD. e, FREMRXMEDS5. BHILDE
REBREmMEVXEINGD, ABETEL TICIDEEZEIS5TEN DD, STLROBEEE
BVOHEKETEZLONDITL. BEENSEIADTE FNMFEELBVL I REZHELS.

MEIEE

MOTC

No marginal cost

10

=1

AERFREOSETEORIC, AFEBMXQRE—EPHXTE. THEHRCIRS) - BBEPK
BEE5EE0HENEREIND THBHAIL. NSO EZER/\BRICT DDA FIF®P
ML ERAFOIKRICTERBAOFZEDER/IMECEEHD.

METLE

MOTC

No marginal cost

11

ERVESFE
FOHIEEE

MIEER. ISEETOEOREE. A7/ AT EOBFERCSAZEZEDOERZED
AT R 2@ L CERB DS - BITIESHDRAT D1 - 2 TABR T HLEE(C, IHE.
H7E - BREFORICEROFREFZITI. . BIEETHCHVT, FIRRKAEZY
FEURVEFLFREE TRt ROBERICLDMIEFENDRRCEEE I B,

METLE

MOTC

No marginal cost

12

IKFIA

BT BRI IKOIREMTHN TV, BUK Sk sif fS0iE T T T, H(C
HEKMIRICEBRL. EZHU )2 ERANICERT 3.

LS

MOTC

No marginal cost

13

i REANE = )
IPHEY-EX

BITETSE(CERU T, Nookat M TXER>EEROM TEZXENGD., FFHHllEEETR
W TR E R IE R EERI 2 EHD. B(C, HAPBIEEFOR R ERBOMHEREET,
B XHEEOBAAEREBLRRL CIRMB(CBRIERODIBICOVWTHER I 3.

LS

MOTC

TBA (To be
announced)

14

= #

ABEFRBMECID, MEEEFOFTERRVN, tHETHEMETRIARMKIRENELR
BAR. FRRBRINONS. BREFOREFICOVWTEREARERAET .

MIEE

MOTC

To be included
Re-vegetation
cost




ESIRIlZS

BEEHA

No wa RSN SRR EIEA (Implementing (Responsible Firf (Cost)
21 (FepeEse] =17 Organization) Organization) AL : US$
HIV/AIDS &0 . BLE
15 R T EIERBQGIEREECHUT FIRABR RV TSR EERNCREREZITI. M T BSOS YT MOTC No marginal cost
IR
N
SEIEE (53 REOWETETHD, —ALETEM (BHTE) MAFEz2ERI RN TOTIERIELR EILEE
16 = éif j@) D, BERKEEVRIN DD IBREBIMLTIIK EEEORET B0, ELETECE DV | e T EIEI YL MOTC No marginal cost
= B ORI ROTIRNBE, N
TSERAGEmMICOVTEYREmOE TERZ{TIEICLDERLE TS, FFEDBER(CT
ERFREMAIEPLRVEIEITIV - MDD EULICEE DD . TEREFREMmOERRE (CXU. E IS
17 |E & 1TI—MDESF, BIERETOEBTZIEE, BIKI 3. o, BEEN. EER/KRECHSH | ETEIEIHILT> MOTC No marginal cost
TKPIMFRIKDEEZRIADRADBALESK ., KRB E N KEFEADX ISR % FEsk 5t (< IR b
3L+ ARETT B,
R ES B
1 | xzER BUETE TR OHEIFEIREMEICH VT, DEP (CLATEHIMNRISHIER (REREIDERR) (c& MOTC MOTC EZAUIER
XVIEs ZEZNHROBITEIMNSOHEIZRDTZIUSJICED, TEEEEOBESZRGER T2, EZHUSIE IPIG 1,100%/site/2yr.
> | kEEE TERTHRERAK 6 yAREMISEEFED TOKESFTBEIECTORVNEZI T ZITV MOTC MOTC EZAUIER
= BB ERINS S IREBAE R TOE B IEREEL D, EZHUSIIE IPIG 300%/site/0.5yr.
= TSR IESRFEM LT R I7) MADREZEBEFINSBZMEOREUENBLN, 6~12 MOTC .
3 | R P ERE TS T D E. EZHULIIE IPIG MoTC No marginal cost
4 | 4Em RIS BREBXTHICHIR  BERIBEOZGICED. A EDOAERBRIEZLICDOWVT MOTC MOTC TBA (To be
- HEBEL TEZAUS I ZITOINERD, EZAUSI 1R IPIG announced)
5 |ithfz-ithEs BT XEOLT . BRERMERIOERSBOGESOE-IINNE, MOTC MOTC No marginal cost
6 |KHIm TEXTHEE 3~6 vAREOHRIE. TARTE(CLZEDOKFBERIBADEEKEDR MOTC MOTC No mardinal cost
ACELBRENECTORVNEZSY | MITTEAOE UL I EZTINESHD, EZHU 1R IPIG 9
Q- SFTOMEIFEIR., MIERIREDRRIC, BOE1T 53 CTe IR .
7 = & iTEaa“IB‘@IElFEOD%Eﬁ S, WIELIREFORRIC, fEREBOBITEMOEAMZRATIH DI R MOTC MOTC No marginal cost
2 BUDNEDD.
F) ITEEBOARE. KB, BE-IRBOE-IUJEHR : 1,100$/site/2yr.(2E],/3 HhEDOR—-RT 2 £/ T 8 LEIZITI00OEL TEMELE.

AR INELRNNZEZS)THBICIS0 CTEMFAZEEZIToTS.
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2) BINERBEO-ODEHR

PRANR FhtE e 8 =2 U > 78S 2 B ORISR 21T - 72/ R 2 LU T ISR TS
OBLEM O H3E TR ERAERR IO T o DB M2 MHE Lz, HHE

ROTA%ED LT,

IZBE LT,

%ﬁ%&@%*&UVﬁ%%%ﬁi2%9E%ﬁmﬂﬂA%%?ﬂéﬂfwéiﬁ%§%L\%ﬁi
FarBELx11 TREL TS, OBLERFERICHTIHMERIT.2ICENEIURLT,
& 972 BMERUVE=42YJER (OBl ER)

Item Unit Quantity Unit Cost Total ($)
Estimated Mitigation Costs (EMP)

Chemical storage compounds*! site 4 11,000 44,000
Dust suppression measures (47kms, 2 years) |day 200 1,100 220,000
Re-vegetation and embankment regressing®? |km 47 5,500 330,000
Estimated Monitoring Costs

Air quality and dust monitoring* site 5 1,100 5,500
Water quality monitoring* site 6 1,100 6,600
icotll!vai]tri\ssgzrgilon monitoring (incl. re-vegetation day 100 88 8,800
Noise and vibration monitoring* site 4 1,100 4,400
Sediment impact monitoring site 6 TBA TBA
Ecosystem monitoring site 6 TBA TBA
Social and community impact monitoring®* site 4 2,200 8,800
Total 628,100
Notes:

%1 Assumes a total number of 4 are required based on a compound sited approximately every 11km. Cost
estimate includes safe drinking water, proper drainage facilities, solid waste disposal, first aid and other
facilities, 2 years maintenance, and removal.

%2 Grassing for road sections requiring reconstruction and landscaping for slope protection (along
approximately XX km of subproject roads) by plantation or grass turfs of 150-200m strip;

%3 Includes per diem of US$10/day and costs for vehicle and driver (@ $50/day); and

%4 Monitoring of 4 areas, 2 areas for Nookat Town and 2 areas for rural areas along subproject roads for
four times. Includes per diem and costs for vehicle and driver, and expatriate input.

*average once every 3 months, over 2 years.

9.8 EZRYTEE

A a—RNNrr—A A7 7 FERK (OBl E5EK) 255 L LzFHEICONT, AiEHTEIH L
FRICEE S X MREEHHE] RO (BET=2Y o 7&#HE] 21Ek LT,

1) R EEE

OBI EHOERBUEFHED TFEME TIE, ALOBREE~ORENTHREND, LIEh->T,
NS DRIEE IR, ETITRET 5720 DFk & 72 TIOHGH A2 THRBUGSCE MR, TR
BEOx v o T HETHELE D, THERHEPICRET HDHERBREE~DA 37 MZOWT, £0%
ONTEHFFA TEREZHETCERWEHA D D, LHEFA MR VA SN DGR LEIX. £ DOE
FHIME & O Tl L3EE O TIEIIKTFT 2R Th 5, AT, BARICES 58 ILFEERG
BFSIC VT, REEEHEEZ EH T OBICHELCHER SN BOTH S,

OBI & F DB E FEH M A3 9.8.1 (2, LHEMS & BB L TRLIZ,
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& 9.8.1 IRIFEHEETE (OBl E)

No BEINZ=E SERINOFE EEHES &H
’ Potential Impact Mitigation Measures Responsibility | Cost
Construction Stage
Implement dust suppression
measures including watering of|Contractor TBA
exposed surfaces
. Air pollution from Cover all trucks carrying dispersible | (. No marainal cost
1.Air —|dust or exhaust materials to or from the site 9
pollution |emissions Minirmi - 4 durati e r
(CO, NOy, SOy, etc) INiMIze Siz¢ and duration ot cleared| ~, ntractor No marginal cost
areas
Ensure all construction vehicles and .
) L Contractor No marginal cost
equipment are well maintained
Erosion or
sedimentation Install sediment fences and/or
. - . TBA once
caused during sediment traps to collect sediment|Contractor
. . number known
clearing or before it enters waterways
earthworks
Contamination by
outflow of hazardous |Installation of tentative settling
2.Water . . S
. material such as oil, |ponds for precipitation of .
pollution . . ) Contractor No marginal cost
bleeding water for contaminated material
consrete placement
etc.
Inflow of sanitary Drawing up of sanitary rules,
seweragg from erloynjent of sanitary staff aqd Contractor No marginal cost
construction yard or |installation of temporary toilets in
workmen’s camp the yards etc.
Prepare  and mﬂwplement waste Contractor No marginal cost
management plan
Train  construction workers in .
. . Contractor No marginal cost
appropriate waste disposal methods
Waste disposal -
. Remove waste regularly from site for .
problems from solid . ) Contractor No marginal cost
disposal to landfill
waste generated
during construction Install waste  collection and
activity or wastes temporary storage facilities in|Contractor No marginal cost
3.Waste generated in construction camps
construction camps | Wastewater systems from
construction camps must not
discharge into water bodies which |Contractor No marginal cost
are use for water supplies for
domestic and industrial purposes
. Give or sell the excess spoil to
Generation of excess . .
Spoil farmers or for local community|Contractor No marginal cost
P purposes
Store chemicals in secure
Soil contamination area/compound, with concrete floor | Contractor TBA
4.Soil | TBA from spillage of |and weatherproof roof
pollution |oil or other chemical |Ensure construction plant are
substances maintained in good condition and |Contractor No marginal cost

any leaks are quickly repaired
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No EEEINZEE SEENOFE HEHERT &H
' Potential Impact Mitigation Measures Responsibility | Cost
Ensure all construction vehicles and .
. S Contractor No marginal cost
equipment are well maintained
As far as possible limit noisy
construction activities to day time
hours in the vicinity of houses and | Contractor No marginal cost
hospitals and to night time hours in
the vicinity of schools
5. Noise . — —
and Noise emissions from | Fresh concrete and asphalt mixing
. . construction stations must not located nearby .
vibration ) . . Contractor No marginal cost
S equipment residential areas, schools and
hospitals
Inform nearby community of
schedule and duration of | Contractor No marginal cost
construction works
Provide workers with noise
abatement equipment (ear-muffs|Contractor No marginal cost
etc)
Field survey for river sediments,
. surrounding ecosystem such as Contractor No mardinal cost
6. Adverse imapact by | popital environment for fishes etc. at 9
Sedimen found_atlon y\_/ork for each bridge re-construction site
t dredging, piling work, — -
abutment work PreQ|ct|on of changes for ;edlment _
environment and drawing up|Contractor No marginal cost
appropriate countermeasures
Disturbance of Document and map such species and
habitats of the rare | mark or fence these locations, when | Contractor No marginal cost
and sensitive species |necessary.
7.Biota Poaching of fauna or felling trees not
and required to be cleared or removed by
ecosyste |Exploitation of local |the project within the project areas
ms resources incl. will be forbidden Contractor will|Contractor No marginal cost
poaching of fauna impose sanctions on any worker
poaching fauna or felling trees
unnecessary for the project
Contamination risk by | Installation of  fenses efflux
8.Hvdrol outflow of soil and/or | prevention fences and of temporal
Y effluent from sedimentation ponds on  the|Contractor No marginal cost
ogy . . .
construction/workers | construction yard boundaries near
' camp farmers’ lands or irrigation systems.
Install sediment fences and/or
- - TBA once
sediment traps to collect sediment|Contractor
bef it ent " number known
Erosion or efore it enters waterways
sed|mentat_|on Minimize size and duration of cleared Contractor No marginal cost
9.Geogra | caused during areas
phical clearing or Undertake progressive re-vegetation
features |earthworks of cleared areas Contractor TBA
AV.OId clearing act|V|t|es.dur|ng the Contractor No marginal cost
rainy season where possible
Soil erosion, land Undertake progressive re-vegetation Contractor Incl. in above

slide or rock fall

of cleared areas
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No EEEINZEE SEENOFE HEHERT &H
' Potential Impact Mitigation Measures Responsibility | Cost
Embankments in areas of steep|Design & To beincl. in
slopes to be Stepped Contractor engineering cost
Side  slopes of cuttings an<_:| Design & To be incl. in
embankments designed to reflect soil - 3
Contractor engineering cost
strength etc
Re-use excavated material wherever .
. Contractor No marginal cost
possible
Rip-rap, retaining structures, gabion
baskets etc to be used wherever|Design & To be incl. in
necessary for slope and river-bank | Contractor engineering cost
protection
Adverse impact such | Establishing appropriate construction
10.Poor as r_10|se/V|brat|on pla_n with consideration fqr local Contractor No marginal cost
during road residents to usage of low-noise type
rehabilitation work machinery etc.
11.Empl |Employment of local _MaX|m|2g the number of_local people Contractor No marginal cost
oyment |people involved in the construction works
Based on information collection of
water usage situation along the
12.Water | Contamination of project  road, take thoroqgh .
N countermeasures for preventing | Contractor No marginal cost
usage daily life water
outflow of waste water from
construction vyard as well as
workmen’s camps
Install signage ar_ld lighting in vicinity Contractor No marginal cost
of works on public roads
Install t'emporary access to affected Contractor No marginal cost
properties
Changes to road Reinstate good quality permanent
safety / traffic access to affected properties on|Contractor No marginal cost
movements, property | completion of construction works
access i i
Notify nea_rby community _of schedule Contractor No marginal cost
and duration of construction works
As far as practical, limit construction
vehicle movements to  main|Contractor No marginal cost
13.Existi transport routes
ng social | Interference with . . . .
infrastru | Existing Consult wlth §ubpr03§ct gngmeermg
cture and | infrastructure staglto.n;mmtwlzetphysma(ljwgpactstlon IPIG No marginal cost
services | (telecomm. or public infrastructure and disruption
L to services
electricity etc)
Install temporary access to affected Contractor No marginal cost

Disrupts commercial
activities on roadside

properties

Reinstate good quality permanent
access to affected properties on
completion of construction works

Contractor

No

marginal cost

Notify nearby community of schedule
and duration of construction works

Contractor

No

marginal cost

Accidental discovery
of physical/heritage
resources

Cease activity; prepare “chance find
procedures plan

Contractor
SAEPF
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No EEEINZEE SEENOFE HEHERT &H
' Potential Impact Mitigation Measures Responsibility | Cost
14.Scene | Visual and landscape |Implement low maintenance Incl. in cost of
. . . Contractor -
ry impacts landscaping along roadside re-vegetation
Ensure construction camps are
maln_tglned n a_clean and h):glenlc Contractor No marginal cost
conditions and implement “waste
management plan”
Train workers on appropriate
15.Infect . . . . .
ious Construction workers |interactions with local community
. cause social and institute awareness program
diseases | . . L . Contractor and
disruption or about sanitation and communicable
such as o . NGO or| TBA
sanitation/health diseases. Implement HIV awareness
HIV/AID " ) ; . UNAIDS
conditions and prevention campaign (incl. HIV
S . L
in  the Workplace training for
workers)
Consult with local authorities to plan
construction worker housing | Contractor No marginal cost
arrangements
16.Worki Risks to public or Prowde. saf_ety equment to _
ng construction worker workers, Train workers in use of|Contractor No marginal cost
environ equipment
ment Secure construction site and restrict
including access by local community; .
safety health or safety Implementation awareness Contractor No marginal cost
issues campaign
Setting rules for proper machinery
Accidents in opera_tlons in the copstructlon yard,
. . avoiding concentration of several
17.Accid |construction yards as . . .
machinery within narrow vyards, | Contractor No marginal cost
ents well as out of the - .
providing guidance for operators on
yards . . L
compliance with driving on proper
route at regular speed etc.
Operation Stage
Vehlclg em|SS|on§ must be monitored IPIG/MOTC No marginal cost
according to national standards
Implement landscaping along the .
. . IPIG/MOT! N I
roadside to reduce dust impacts G/MOTC © marginal cost
1.Air Changes in dust WOHT W|t|h Io;al aL::t;?ntlesc;co er;sure IPIG/MOTC No marginal cost
pollution |levels or air quality regular cleaning of the road surtace
Work with local authorities to
implement regulations for trucks
traveling on the road in relation to|IPIG/MOTC No marginal cost
wheel washing and covering of
dispersible loads
Unde'rtakefregular maintenance and IPIG No marginal cost
Causes surface water | cleaning of roads
or groundwater Work with local authorities to restrict | IPIG and local .
2.Water . . . No marginal cost
pollution pollution from movements of polluting vehicles government
contaminated road | Ensure road drainage systems are
surface runoff well maintained and free of|IPIG No marginal cost
blockages
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BESNZZE FAERAOFR BEHET &

No. Potential Impact Mitigation Measures Responsibility | Cost
Veg_etann or otherwise stabilize IPIG No marginal cost
drainage systems
Changes to visual . .
; Implement low maintenance Incl. in cost of
amenity & landscape . . MOTC .
landscaping along roadside re-vegetation

values

Continuous monitoring on waste
disposal area in confirming the
quality of outflow water for the
period of half a year to one year

Outflow of hazardous
3.Waste |material from waste
disposal area

IPIG/MOTC No marginal

Environmental

4.Biota | damage from Install speed limits and warning

and achents qulvmg signs in areas of difficult driving|IPIG/MOTC No marginal cost
ecosyste |spills of chemicals or ;.
conditions
ms other hazardous
substances
> Erosion or scouring at Implement stabilization and
Geograp |waterway crossings, X . . .
. ) anti-scouring measures as required | IPIG No marginal cost
hical or on areas of fill or .
at bridges and culverts
features |embankments
6.Water |Continuous daily life Continuous monitoring of MOTC & local .
- surface/undergroung water for the No marginal cost
usage water contamination . . government
period of three to six monthes
Installation of road safety/speed limit
signage where accidents are likely to No marginal cost
7.Accide |Changes to road occur MOTC & local
nts safety Work with local authorities to carry | government
out enforcement of traffic regulations No marginal cost

on upgraded roads

To be incl. in engineering cost
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» TEHEHETIZEWTLEY A NALORREZE=X ) 7 T5-0OFIREEZREL, =
NS Z TR E=2 Y 7 LBIEREIT O,

o EHIMICRERETME =4 U 72TV, 3y A (LI EWESIX 2 B ~1 » A%
. TOHEEZE) 1% 9.8.1 L UFK 9.82 I RTHBICHATIE=4 U v VO EREE
& LT MOTC ~##H7 %,

o REXIR TFEOY A hORIe ST, TEHAORFER, KR — NOEHMEY. 15
BREDOX v 7 (EEH) (CBEET A KR8 LUK 982 ICHESEE=HF Y T
L7=fEHR % 3 A4 MOTC ~ 215,

#9082 REEE=—4 ) VI &E (OBl EEK)

Bis =
tllE EE s sars LR
Environmental . Responsibilit
. Parameter Location Frequency
items y
Construction stage
. . Vicinity of the Contractors
Ambient air PM, CO, NOx, SO,, CD site Quarterly & PSC
Visual inspection to ensure Contractor:
asphalt plant is located >500m | Asphalt Plant Monthly !
. . IPIG/PSC
from residential areas
Air Quality ll/isutal inspecti.on tc: enzure
ir:;I suppression pian being Dust Monthly Contractor;
Particulate matter and smoke After complaint IPIG/PSC
per EMP
Vicinity of the
site Contractors
pH,DO, S, SS, Oil & grease (downstream) | Quarterly & PSC
Water quality or observation
wells
Visual inspection of water . . Contractor;
management per EMP Bridge sites Quarterly IPIG/PSC
Waste Visual inspection that solid Construction Monthl Contractor;
Management |waste is disposed per EMP camps Y IPIG/PSC
. Vicinity of the Contractors
Noise dB site Quarterly & PSC
Visual inspection to ensure that
Rare and construction activities keep a Weekly to monthly,
e . _ . . Contractor;
sensitive safe distance to any such Sensitive areas |depending on distance
. ) . . . ... |IPIG/PSC
species species and potential harm can to construction activities
be averted immediately
Air pollution
from improper ,
mainetenance |Exhaust fumes, dust Contractor’s Weekly Contractors
. yard & PSC
of equipment
or machinery
Eqw_prnent Prevention of spilling of oil and | Contractor’s !Jnannqunced . Contractors
servicing and inspections during
i fuel yard . & PSC
fueling construction
Visual inspection of prevention
. . Contractor;
Erosion measures per EMP and Road corridor Monthly
. IPIG/PSC
occurrence of erosion
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lﬂltt =
AL HE s sars LR
Environmental . Responsibilit
. Parameter Location Frequency
items y
Visual inspection to ensure fill )
. ] . Contractor;
is only obtained from Road corridor Monthly
. . IPIG/PSC
. designated quarries per EMP
Quarries - - -
Visual inspection to ensure .
e . Contractor;
quarry rehabilitation is Quarry Sites Monthly IPIG/PSC
conducted per EMP
Consult with government and
. community groups along the . . Contractor;
Community allignment to monitor Road corridor Ongoing IPIG/PSC
environmental concerns
. Monitoring of progress of . Contractor;
Revegetation reforestation activities per EMP Road corridor Monthly IPIG/PSC
, Availability of appropriate
Worker's personal protective equipment | Sjte and Weekly and/or Contractors
safety and — - - worker's cam Unannounced & PSC
health Provision of safety instructions P inspections
to the workers
WO”‘ef S Education and/or instruction , Unannounced Contractors
education on opportunities for workers Worker's camp inspections & PSC
HIV and AIDS | PP P
Visual inspection. Ensure
. storage sites are using existing ]
Material concrete hardstands. Ensure Road corridor Monthly Contractor;
Storage . IPIG/PSC
vegetation clearance has been
minimized.
Hydrocarbpn VIS'U'a.| Inspection of storage Construction Contractor:
and Chemical |facilities as per EMP and Monthly
camps IPIG/PSC
Storage emergency response plan
Operation phase
Sensitive areas |Twice/year for 3 years
. . Particulate matter and smoke |(densely settled |or after complaint.
Air Quality as per EMP areas, schools, |Mid-term and post-eval. IPIG
hospitals) monitoring.
. . Twice/year for 3 years
Visual assessment of increased .
Water . . or after complaint.
- suspended solids from areas of | Road corridor . IPIG
Quality . g o Mid-term and post-eval.
erosion, if identified o
monitoring.
Spillage of environmentally Waste disposal Twice/year for 3 years | DEP, MOTC
Waste harmful substances yards
Management is di
g Subsidence of filled earth gf:sr's disposal Twice/year for 3 years |DEP, MOTC
Sensitive areas |Twice/year for 3 years
Noise dBA at sensitive areas as per |(densely settled |or after complaint. IPIG
EMP areas, schools, |Mid-term and post-eval.
hospitals) monitoring.
Twice/year for 3 years
. Visual assessment of erosion |Near the rivers |or after complaint.
Erosion IPIG

resulting from project

crossing points

Mid-term and post-eval.

monitoring.
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Bis =
S HE s sar LR
Environmental . Responsibilit
. Parameter Location Frequency
items y
Twice/year for 3 years
. Ongoing monitoring of . or after complaint.
Revegetation revegetation as per EMP Road corridor Mid-term and post-eval. IPIG
monitoring.
Twice/year for 3 years
Road Safety Collect road accident data Road corridor or after complaint, IPIG
Mid-term and post-eval.
monitoring.
faC|I|t|gs Eerformancg -c.heckup of Ins.tjdllled Throughout the year DEP, MOTC
inspection installed facilities facilities
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MINAI° | 0.5
3 |29 |+|924 |[RCI°47° |@1.0 16.61 |[RCH"9J2 |1.0x1.0 |19.66 |3 RCI°47°  |91.0 16.6 |RCH"YJA |[J1.0x1.0 |19.66 |F/S &80
29 |+]981 |- = = RC i y9x |02.0x2.0 |27.27 RCik'yJ2 |02.0x2.0 |27.4 Bridge [CE®%
4 130 |+|572 [RCN°47° |@1.0 10.47 |[RCH"9J2  |1.0x1.0 |16.61 |4 RCI°47° |@0.8 10.4 |RCH"YJA |[01.0x1.0 |16.61 |F/S&HD
RCN°47° | @0.75 6.0 5 RCI\°47° | 90.70
5 [30 |+ 774 RC# 992 |01.0x1.0 |16.61 12.0 |RC#H"YJZ2 |[01.0x1.0 |16.61 |F/S&&HD
N 47° ¢0.90 5.82 NN A7° ¢0.90
6 |30 |+|972 |RCI°47° |@0.75 18.41 |[RCK"9J2 |1.0x1.0 |19.66 |6 RCI°47° | @0.8+(1.0 |18.0 |RCi"yJ2 |[1.0x1.0 |19.66 |F/S &HD
7 |31 |+]407 |[RCI°47 ®0.75 11.14 |[RC)\°47° |D=1.0 14.93 |7 RCI\°47 ®0.75 10.8 |[RCN°47° |D=1.0 14.93 |F/S &&HD
RCI°47  |@1.0 3.0 RCI°47  |¢1.0 .
8 [31|+|744 - RCI\°4)° |D=15 18.99 | 8 - 18.0 |[RCN°MJ)° |D=1.0 18.99 | HIICEDED
RC#"y92 |01.5x0.7 |13.84 RC#yj2 |01.5x1.0
9 |32 |+]469 |[RCI°17 ®1.0 20.01 [RCif™y72 | 01.0x1.0 |15.60 |9 RC 47 ®1.0 20.0 |RCi#"9Jx |[1.0x1.0 |15.60 |F/S &&HD
10 |32 |+|564 |[RCI°47 ®1.0 123 |RC#'9J2 |0J1.0x1.0 |15.60 [10 |fEL HIBR
11 |32 |+|616 |[RCI°47 ®1.0 19.9 |RCH"9JA |1.0x1.0 |16.61 [11 |RCN° 47 ®1.0 13.0 |RCH"YJZ2 |[01.0x1.0 |16.61 |F/S&HD
12 |32 |+]906 |RCI°47 ®1.0 16.96 |[RC#"9J2 |J1.0x1.0 |15.60 [12 |RCN° 47 ®1.0 13.5 |RCH"YJA |[01.0x1.0 |15.60 |F/S &&HD
13 |33 |+|125 |[RCI°47 ®1.0 13.76 |RC)\°47° | D=1.0 14.93 (13 |RC\°47 ®1.0 13.0 |RCN°47° |D=1.0 14.93 |F/S &&HD
14 |33 |+]949 |RCI°17 ®1.0 13.76 |RC)\°47° | D=1.0 14.93 |14 |RCN°17 ®1.0 16.0 [RCH'9JZ |0J1.0x1.0 |16.61 | L#HOHRE
34 |+ 300 15 |RCI\°47 ®1.0 13.0 |[RCH'9JZ |J1.0x1.0 |16.61 [1&AN
15 |34 |+|438 |RC 47 ®1.0 120 |RC#"yJ2 |01.0x1.0 |16.61|16 |RCN°47 ®0.75 120 |RCK'WIZ |[O01.0x1.0 |16.61 |F/S&HD
16 |34 |+|662 |RCN°47 ®0.75 11.62 |RC#"yJ2 |[J1.0x1.0 |15.60 |17 |RCN°47 ®0.75 116 |RCK'WIZA |[01.0x1.0 |15.60 |F/S &HD
34 |+|760 18 |- RCH'yJZ |J1.0x1.0 |15.60 [1&AN




- T0T -

= 11.1.2 1EETHEKIEEY 2011 D F/S L DLLEFE (0D 2)

FIS SERD
No. i i STiE N T STE &%
331 DR e g1l DR R G331 A R ]l & =
17 |34 |+|775 |RCI°47 | 0.3 13.18 |[RCH'WJA  |J1.0x1.0 [16.61 mL HIBR
18 |34 |+|968 |RCI'47 | 1.0 10.58 |[RC#"yJ3 |11.0x1.0 [15.60 [19 [RCI°47  |90.75 105 |RCH'YIZ [[J1.0x1.0 |15.60 |F/SEHD
19 |35 |+|436 | WIN°47° | 0.5 15.74 |[RCHK'9J2 | J0.5x0.5 [16.61 |20 [MN°47° | 90.5 112 |RCH'YIZ  [J0.5x0.5 |16.61 |F/SEHD
20 (35 |+|682 (M4 | 0.5 200 |RC#"2 |0J0.5x0.5 |15.60 |21 |MW°47° |05 20 |RCH'¥R |0.5x0.5 |15.60 |F/S &80
21 (36 |+ [126 [ 47° | 90.5 13.37 |RCH'YIR  [[J0.5x0.5 [17.62 |22 |MM42° | 90.5 125 |RCH'YIZ [[J0.5x0.5 |17.62 |F/SEBD
22 (36 |+|666 [XMN47° | 90.5 10.65 |RCH"yJ2  [[J0.5x0.5 [13.69 |23 |RCN°{7 |04 104 |RCH'YIZ [[J0.5x0.5 |13.69 |F/SEHD
37 |+ 460 24 |RCIC47  |90.35 128 |RCH'YIZ [J0.5x0.5 |14.70 |&h0
23 |37 |+[478 [RCI°17 | 0.35 12.8 |RCH*9IZ  |[J0.5%0.5 |14.70 L HIBR
24 |37 |+|506 33745 20x23 [17.0 |RC#H'WA |02.0x2.0 [20.31 237" 18 BIETEE Bridge (C&h%
25 (38 |+|025 (MM 47° | 0.3 16.68 |RCH"yJ2  |[[10.5x0.5 |15.60 |25 |MM47° |90.5 100 |RCH'YIZ [[J0.5x0.5 |15.60 |F/SEHBD
26 (38 |+[149 [RCI°17  |0.25 120 |RCH'¥JZ [[J0.5x0.5 [14.00 |26 |RCN°{7 |03 115 |RCH'YIZ  [[J0.5x0.5 |14.00 |F/SEBD
27 |38 [+ |asg [ POl W8 |130X08 1120 RCH' ¥R |[1.0x1.0 [15.60 [27 |257°48 1.70x0.8 |12 |[RC#9IZ |O1.5x1.5 |15.60 |BRICEDED
37" 18 1.30x0.8 |36.0
28 |38 |+|412 [ W4T | 0.5 13.37 |RCH"yJZ  |[J0.5x0.5 |15.60 |28 |MMI 47 | 90.5 125 |RCH'YIZ [[J0.5x0.5 |15.60 |F/SEBD
29 |40 |+]238 [ M4 |@1.0 135 |RCH'YIZ [[J1.0x1.0 [15.60 |29 |MM47° |p0.9 13.0 |RCH'YIZ [[J1.0x1.0 |15.60 |F/SEBD
30 [40 |+[948 [RCI°17  |0.75 13.18 |RCH"yJ2  [[J1.0x1.0 [19.66 |30 |RCA°{7  |0.8 13.0 |RCA'YIZ [[J1.0x1.0 |19.66 |F/SEBD
31 [41|+|003 [RCI°47  |@1.0 15.35 |[RC/\°47° | D=1.0 15.94 (31 |RCI°17  |@1.0 13.0 |[RCN°{° |D=1.0 15.94 | F/S &80
41 |+ |500 32 |RCI'{7  |90.75 140 |RCA'YIZ [[J1.0x1.0 |15.60 |i&H0
32 [41|+|733 [RCI°17  |90.75 14.35 |RCH"yJ2  [[J1.0x1.0 |[15.60 |33 |RCA°{7  |90.75 140 |RCH'YIZ [[J1.0x1.0 |15.60 |F/SEBD
33 [41|+|969 [RCI°47  |@1.0 15.16 |[RC\°47° | D=1.0 15.94 (34 |RCI°17  |@1.0 150 |RC/A°4° |D=1.0 15.94 | F/S &80
34 (42 |+[104 [RCI°17  |@0.75 1546 |[RC\°47° | D=1.0 16.97 [35 |RCI°47  |90.75 140 |RCH'WIZ |[J1.0x1.0 [156 |THWONFE
35 |42 |+[175 |[RCI°4)  |2i@1.0 |16.48 |[RCIN°47° |2:D=1.0 |21.03 (36 |RCN'{7 [2#p0.8 [165 |RCN'47° [2ED=1.0 |21.03 |F/S&EBD
36 (42 |+|350 [RCI°47  |@1.0 2478 |RCI°{)° |D=15 24.08 |37 |RCI°M)  |¢1.0 250 |RCI'{) |D=15 24.08 | F/S &80
37 |42 |+|585 [RCH"JZ |[10.8x0.2 |12.0 |RCH'yJX |[11.0x1.0 |15.60 |38 |257"4% 0.80x B [11.5 |RCHWIR |J1.0x1.0 |15.60 |F/SEBD




- 60T -

& 11.1.3 1EMBEKIEBEY 2011 &0 F/S LD LEEHRAE (€D 3)

FIS SOREE
No. i (1=} I/ STiE| N L2 STiE| wZ
=5l & =) &Rl & K2 &Rl T& el =Rl & =1
38 |42 [+]733 |RCI°47 |23Bp1.0 [12.16 |RCI°47° [23ED=1.0 [15.94 |39 |RCI°{7 [25Fp1.0 |[120 |RCN47° |23 D=1.0 |15.94 |F/SEBD
39 |43 [+]034 |RCI°47  |90.75 12.47 |[RCI°47° |D=1.0 16.97 [40 |RCN\°{7  |@0.8 120 |[RC/I°47° |D=1.0 16.97 | F/S &80
40 |43 |+|221 | M40 | 0.7 19.58 |[RCH'y/A [[J1.0x1.0 [16.61 [41 |[MM°47° |@0.7 195 |RCA'W/A |1.0x1.0 [16.61|F/S&BD
41 |43 |+|350 |[RCN°47 | @0.75 12.75 |RCI°47°  |D=1.0 14.93 |42 |257°#8 150X "B [11.5 |RCiH'wJA |1.0x1.0 |16.61 |BRICADES
42 |43 |+|439 |RCI°47 | @1.0 10.89 |[RCI°47° |D=1.0 14.93 (43 |RCN°{)  |@0.7 105 |RCI°47° |D=1.0 14.93 | F/S &80
43 |43 |+|932 |[RCN°47 | @0.75 12.12 |[RCI°47°  |D=1.0 14.93 (44 |RCN°{)  |@0.8 115 |RCI°47° |D=1.0 14.93 | F/S &80
44 |44 |+|183 |RCIN°47 | @0.75 11.16 |[RCI°47° |D=1.0 14.93 (45 |RCN°{)  |@0.8 110 |RCI°47° |D=1.0 14.93 | F/S &80
45 |44 |+|849 INA” 1.0 >0 RCH'yz [[01.0x1.0 |16.61 |46 RCNAD_ |908 13.0 [RCH'wZ |1.0x1.0 |16.61 |F/S&HBD
RC'yJz |0.8x0.2 |8.0 AT | 1.0

46 |45 |+|160 | MM 47° | 0.3 14.98 |[RCH'yJ2 |[10.5x0.5 |15.60 |47 [#M°47°  |@0.35 150 |RC#'yJA |[0.5x0.5 |15.60 |F/S &BD
47 |45 |+|241 |RCN°47 | @0.75 11.16 |[RCK'yJ2 |1.0x1.0 |15.60 |48 [RCIN°47  |¢0.8 100 |RCA'WJA |1.0x1.0 [15.60 |F/S &BD
48 |45 |+|816 |[RCN°47 | @0.75 11.04 |[RCH'y2 |01.0x1.0 |16.61(49 [RCN°4)  |¢0.8 11.0 |RCA'WA |01.0x1.0 [16.61|F/S&BD
49 |46 |+ [187 | MW 47° | 1.0 11.48 |[RCHK'yJ2 |01.0x1.0 |15.60 |50 [MWN°47°  |0.9 11.0 |RCA'¥JA |1.0x1.0 [15.60 |F/S &BD
50 |46 [+|563 |RCI°47 |p0.75 14.07 |[RCHK'y2  |01.0x1.0 |[16.61(51 [RCN°47  |¢0.8 14.07 | AL HilBR

51 |46 [+|566 |RCI°47 | p0.75 13.89 il F/S SHEEL

46 | +(620 52 | BREL RCH' Iz |01.0x1.0 |16.61 [i&AN
52 |47 [+]203 |RCI°47 | 90.75 1215 |[RCA'y2 |01.0x1.0 |16.61(53 [RCN°47 |¢0.8 115 |RCAWA |01.0x1.0 [16.61|F/S&BD
53 |47 [+]486 |RCI°47 | 90.75 12.04 |[RCA'yJ2 |1.0x1.0 |15.60 |54 [RCIN°47  |¢0.75 120 |RCA'9JA |1.0x1.0 [15.60 |F/S&BD
54 |47 |+|563 |[RCI°{7 |05 15.61 |[RCI°47° |D=1.0 1493 (55 |RCN°{7 |@0.8 150 |[RCI°47° |D=1.0 14.93 | F/S 8D
55 |47 |+|585 |RC# 9Jz |04.0x1.6 |12.58 |[RCH WA |[4.0x1.6 |17.61 25748 L=4.3 11.7 Bridge [C&%3
56 |47 |+|868 |[RCN°17 | 0.5 19.84 |[RC 'y |[10.5x0.5 |20.67 |56 RCND) 906 18.0 |RCH'yJA [00.5%0.5 [20.67 |F/SEBD
AT | 0.6

57 |48 [+]176 |RCI°47 | 90.75 11.67 |[RCK'9IA  |01.0x1.0 |16.61 (57 (MM 47° |0.6 11.0 |RCAWJA |01.0x1.0 [16.61|F/S&BD
58 |48 [+|540 |RCI°47 | p0.75 11.15 |[RCI°47°  |D=1.0 1493 |58 |[RCIN°{7  |@0.75 11.0 |RCI°47° |D=1.0 14.93 | F/S 8D




- 60T -

= 11.1.4 1EETHEKIEEY 2011 D F/S L DLLEFE (£0D 4)

F/S SERE
No. e i STIE N T STE &%
&5l & R G351 A R &R & ] G331l A R
59 |49 |+|067 |RCI\°17 ¢0.75 11.01 |RC \°47° D=1.0 15.94 |59 |RC /47 @0.75 11.0 |RCN°17° D=1.0 15.94 |F/S &8
60 [49 |+|807 |RC)\°17 ¢0.75 10.18 |RC \°47° D=1.0 13.92 RC \°17 ®1.0 14.0 K
61 |50 |+|151 |[RC)\°17 ¢0.5 16.91 |[RC#"yJ2 | [J0.5x0.5 |17.62 :::0) HlIBR
62 |50 |+|600 |RCI\°47 ¢0.75 11.96 |[RC#"yJ2 | [J1.0x1.0 |15.60 :::0) HlIBR
50 |+ [630 RC \°47 ®1.0 13.0 K
63 |50 |+|994 |RCI\°17 ¢0.2 20.0 |RCiH"97x |[J0.5x0.5 |15.60 ::: 0 HIlBR
64 |51 |+|287 |RCI\°17 23&p1.0 20.31 [RCI\°47°  |2:&ED=1.0 |22.71 |60 |RCN\°4J 2#p1.0 20. RCI°47° |2:&D=1.0 |22.71 |F/IS&BD
65 |51 |+|611 |RCI\°47 ¢0.75 11.94 |RC \°47° D=1.0 15.94 |61 |RCI\°17 ¢0.8 12.0 |RCH'vJZ2 |01.0x1.0 |16.0 |HFEAEREDHA
66 |52 |+|115 |RCI\°47 ®1.0 23.60 |[RC )17 D=1.5 28.14 |62 |RCI\°47 ®1.0 23.6 |RCi"yIA |[01.5x1.5 |28.14 | MiEAERESHHA
67 |53 |+|674 |[RCH"yJA |[J3.0x2.5 |45.89 |[RCH"YIR |[[14.0x2.5 [46.75 RC "2 |[J3.0x2.5 |45.89 Bridge (=%
68 |54 |+|306 |RCI\°17 ®1.0 19.06 |RC \°47° D=1.0 21.03 |63 |RC/\°17 ®1.0 19.0 |RCK'9IZ2 |01.5x1.5 |21.03 | MiEIARE
69 |54 |+|481 |RCI\°47 ¢0.75 13.0 |RCI°47° D=1.0 16.97 |64 |RCI\°47 ¢0.8 13.0 |RCK'9IZ2 |01.5x1.5 |16.97 | iEIRE
70 |55 |+|910 |RC)\°17 ¢0.5 13.14 |RC \°47° D=1.0 15.94 |65 |RCI\°17 ®0.5 13.0 |RCN°17° D=1.0 15.94 |F/S £6D
71 |56 |+|079 |RC)\°47 ¢0.75 12.28 |RC \°47° D=1.0 15.94 |66 |RCI\°47 ¢0.8 12.28 |RC \°47° D=1.0 15.94 | F/S £&D*1
72 |56 |+|603 |RCI\°17 ¢0.75 12.0 |RCN°47° D=1.0 15.94 |67 |RCI\°47 ¢0.8 10.8 |RCN°17° D=1.0 15.94 |F/S £6D
73 |56 |+|992 |RC)\°17 ¢0.75 11.41 |RC \°47° D=1.0 15.94 |68 |RCI\°17 ¢0.8 11.0 |RCN°47° D=1.0 15.94 |F/S £6D
74 |58 |+|302 |RC)\°17 2:38p1.5 16.0 |RCN°47° |2:&D=1.5 |18.99 |69 |RC/N\°1J 2:Ep1.5 16 RCIN°47° |2 D=1.5 [18.99 |F/S ¢&HD
75 |58 |+ 914 | M 47° ¢0.5 17.50 |RC#K"yJ2 | [J1.0x1.0 |15.60 [70 |X9WN°47° ®0.5 17.50 |[RCK"vJ2 | [J1.0x1.0 |15.60 |F/S &89
76 |59 |+|426 |RC)\°17 ¢0.75 11.19 |RC#K"yJ2 | [J1.0x1.0 |19.66 |71 |RCI\°17 @0.75 11.0 |RCH"WIZA |[1.0x1.0 |19.66 |F/S &&D*2
77 |59 |+|658 |RC#i"w/A |[J2.0x1.0 [11.13 |RCI\°(7° |2:&ED=1.0 |14.93 |72 |A37'#5 220x B8 |11.0 |[RCN°47° |23 D=1.0 [14.93 |F/S &
78 |59 |+|833 |[RCI\°17 ¢0.15 14.0 |BUL {0 FIS &8D
79 |59 |+ (980 |RC /17 ¢0.4 18.0 |RC#'yJx2 |[J0.5x0.5 |16.61 |73 |RCI\°47 ®0.5 18 RC#"yJ2 | [J0.5x0.5 |16.61 |F/S &HD
80 |60 |+ |060 |RC /17 ®0.75 11.0 |RC#'yJz2 |[J1.0x1.0 |16.61 |74 |RCI\°1) @0.7 11 RC#"yJ2 | [J1.0x1.0 |16.61 |F/S&HD
81 |60 |+ |250 |RC \°47 ¢0.3 14.0 |RCK'9J2 |[J0.5x0.5 |15.60 ::: {0 iR




- F0T -

& 11.1.5 1EEBEKIEEY 2011 &0 F/S LD LEEHRAE (€D 5)

FIS SERE
No. i i STiE N T STE &%
331 DR e g1l DR R G331 A R ]l & =
82 |60 |+|516 |[RCIN°47° |91.0 140 |RCI°47° |D=1.0 13.92 (75 |RCN°17° |¢0.8 14 |RCI°47° |D=1.0 13.92 | F/S £
83 |60 |+|625 |[RCIN'47° | 0.75 11.0 |RCH'9JZ [[J1.0x1.0 |15.60 |76 |RCI'47° |¢0.7 11 |RCHYIZ  |1.0x1.0 |15.60 |F/S &850
84 |60 |+ |790 [T 1905 160 Ry |D10x10 [1560 |77 2P 000XTH 116 |Roism |Otoxto | 1560 |Fisesn
RCiy/A | 0.8x0.4 A7 | 90.5
85 |61 |+|180 [MMIN47° | @0.25 14.0 |1L L FIS &8
86 |61 |+|293 |[RCI"47° |91.0 150 |RCI°47° |D=1.0 16.97 |78 |RCN°17° |¢1.0 15 |RCI°47° |D=1.0 16.97 | F/S £8D
87 |61 |+|294 [MMI°47° | 0.5 14.0 |BU 79 |MMCA” | 905 14 F/S £330
88 |61 |+|611 [MUN47° | 0.2 14.0 |1L L FIS &8
89 |61 |+|702 |[RCIN°47° | 0.75 140 |RCH'9JZ [[J1.0x1.0 |14.57 |80 |RCI'47° |¢0.7 14 |RCHYIR |01.0x1.0 |14.57 |F/S &80
90 |61 |+|714 |[RCI°47° |05 140 |RCH'9J2 [J1.0x1.0 |16.61|81 [RCI'47° |¢0.7 14 |RCH'YIZ |01.0x1.0 |16.61 |F/S &0
91 |61 |+|811 |[RCN°47° | 0.75 14.0 |RCH"yJX |J0.5x0.5 |15.60 L HlBR
92 |62 |+|114 |[RCKEE [1.0 120 |RCI°47° |D=1.0 14.93 |82 |157'#8 1.0x 7B |12 |RCN47° |D=1.0 14.93 | F/S &850
93 |63 |+|050 |[RCI"47° |03 150 |RCawm |05x05 |1560 83 [oh T 903 14 |RCH'y)Z [J0.5x0.5 |15.60 |F/S&EBD
35718 1.0 x 7RBA

94 |63 |+|617 |[RCH"¥JA |[2.0x1.0 [14.0 |RCH'¥IA |2.0x2.0 |23.32 35718 L=2.9 10.1 Bridge [C&)%
95 |64 |+|900 |RCH"¥JA |[2.0x2.0 [16.0 |RCH'yJA |[J2.0x2.0 [18.25(84 |RCA'¥R |02.0x15 [16 |RCH'WA |[2.0x2.0 [18.25 |F/StHD
96 |65 |+|231 |[RCIN°47  |0.75 11.51 |[RCI°47°  |D=1.0 14.93 85 |RC#'WR |02.0x1.5 [15 |RCH'WIA |[02.0x2.0 [18.25 |BRICADES

65 |+ (320 RCI°47°  |90.7 13.0 |BEALTLR FIS &8
97 |66 |+|080 |[RCI"47° |®1.0 13.80 |[RCI°47°  |D=1.0 14.93 (86 |RCI°17° |91.0 13.0 |RCI°{7° |D=1.0 14.93 | F/S &850
98 |66 |+|358 |[RCI"47°7 |91.0 120 |RCI°47° |D=1.0 14.93 |87 |RCI°17° |91.0 12 |RCI'{7° |D=1.0 14.93 | F/S &850
99 |66 |+ 530 |[RCI°47° |91.0 120 |RCI°47° |D=1.0 14.93 L HlBR
100 |66 |+ (683 |RCI°47° [p1.25 18.0 |RCI°47° |D=15 18.99 (88 |RCN°17 |@1.0 18 |RCI°{° |D=15 18.99 | F/S &850
101 66 |+[756 |RCH'yJ2 [[J2.0x2.0 |16.0 |RCi'92 |[J2.0x2.0 |16.00 |89 |RC#'¥JA |J2.0x15 |16 |RC#'yIZ |J2.0x2.0 |16.00 |F/S &0
102 |66 |+ (867 |RCI°47° |15 17.0 |RCI°4° |D=15 17.80 (90 |RCN°17° |@1.5 16 |RCI°{° |D=15 17.80 | FIS &850




- GOT -

& 11.1.6 1EMBEKIBEY 2011 &0 F/S LD LEERAE (2D 6)

F/S SERE

No. e i STIE N T STE &%

&5l & R G351 A R &R & ] G331l A R
103 |67 |+|218 |RCN\°4)° (0.8 20.0 |RCN°47° D=1.0 23.07 |91 |RCN°47° |@0.8 20 RC \°47° D=1.0 23.07 |FIS &80
104 |67 | +|350 | *5WI\°47° ¢0.3 120 |RC#'yJ2 |01.0x1.0 |15.60|92 |RCN°417° |@0.3 12 RCif"y7A2 |[[J1.0x1.0 |15.60 |F/S&HD
105 |67 |+|589 |RCN\°4)° ¢1.25 24.0 |RCiHK™9JZ2 |[01.0x1.0 [16.61 |93 |RCN°47° |®1.0 24 RCif"y7A2 |[[J1.0x1.0 |16.61 |F/S&HD
106 |67 |+|831 |[RCN°4)° ¢0.3 16.0 |RC#'yJ2 |[J0.5x0.5 |15.60 |94 |RCN°417° |@0.3 16 RCi#"yy2 |J1.0x1.0 [16.61 |HEKEE. MEZEE
107 |67 | +|952 |RC \°47° ®1.0 15.0 |RC#"yJ2 |[1.0x1.0 |15.60 |95 |RC/N°47° |®0.8 15 RCif"y7A2 |[[J1.0x1.0 |15.60 |F/S &8O
108 |68 | +|245 |RC \°47° ¢0.75 20.0 |RCN°47° D=1.0 15.94 196 |RCN°M17° |@0.8 20 RC \°47° D=1.0 15.94 |F/S £8D
109 |68 | +|528 |RC 17 ®1.0 11.0 |RC#"yJ2 |[01.0x1.0 |16.61 (97 |RCIN°47° |@1.0 11 RCif"y7A2 |[J1.0x1.0 [16.61 |F/S&HD
110 |68 | +|936 |RC \°47° ¢0.75 10.0 |RC#"yJ2 |[01.0x1.0 |14.40 (98 |RC/N°47° |@0.8 10 RCif"y7A2 |[J1.0x1.0 [14.40 |F/S&SED
111 |68 |+]961 |RCK"9JA | [J2.0x1.0 |9.0 |AUL 3718 W=2.2 fEARALTWLR FIS &8D
112|168 | +|980 |RC \°47° ®1.0 12.50 |RC#"yJ2 | [01.0x1.0 |14.40 (99 |RC/N°47° |@1.0 12.50 |[RCH"wJ2 | [01.0x1.0 |14.40 |F/S &8BD
113 |69 | +{390 |RC I\°17 ®1.0 12.50 |RC \°47° D=1.0 15.94 1100 |RC°47° | 1.0 12.50 |RC \°17° D=1.0 15.94 |F/S £8D
114 |70 | +| 142 |RC \°47° ®1.0 17.70 |RC \°47° D=1.0 14.93 ::: 0 HIlBR
115 |70 |+ | 465 | MW\ 47° ¢0.15 13.0 |RC#"yJ2 |[J0.5x0.5 |15.60 [101 | A9\ 47° ®0.15 13.0 |RC#H"wJZ |[J0.5x0.5 |15.60 |F/S &8N
116 |70 | +|812 |RC N\°47° ¢0.3 13.0 |RC#"yJ2 |[J0.5x0.5 |19.66 [102 |RC/N°17° |®0.3 13.0 |RC#H"YJZ |[J0.5x0.5 |19.66 |F/S &8N
117 |70 | +|977 | MWV 47° ¢0.2 13.50 |RC#"yJ2 | [J0.5x0.5 |15.60 [103 | A9WN°17° ®0.2 13.50 |[RC#"vJ2 | [J0.5x0.5 |15.60 |F/S &89
118 |71 |+|131 |RCN\°47° ¢0.75 15.70 |RC#"yJ2 | [J1.0x1.0 |20.67 [104 |RCI\°47° |®0.8 15.0 |RC#H"WJZ |[J1.0x1.0 |20.67 |F/S &8N
119 |72 |+]910 |RCN°47° |2:&p1.0 13 RCN\°47° |23&D=1.0 [13.72 |105 |RC)\°47° |2:&Ep1.0 12 RCN°47° |2 D=1.0 [13.72 |F/S &N
120 |73 |+|152 |RC N\°47° ®1.0 17.30 |RC \°47° D=1.0 15.94 ::: 0 HIlB
121 |73 | +]952 | M\ 47° ¢0.2 148 |RC#"yJ2 |[J0.5x0.5 |16.61 [106 |AIWN°17° ®0.2 15.0 |RC#H"YJZ |[J0.5x0.5 |16.61 |F/S &HBND
122 |74 |+|198 |[RCK"9JA |[00.8x0.4 |10.0 |RCi"yy2 |[11.0x1.0 [16.61 [107 |[RCI°17° |®1.0 10.0 |RC#H"wJZ |[J1.0x1.0 |16.61 |F/S&HBHD

*1 0 EFORIE 9407 T R EREEIEL TWS. I 47° RO MR (SR E N E TH S,
*2 1 I OMEEH ORI TV, SRIBOMK B EHRTEEF AT B E THD.




112 ZETER

BUHIFR AR & 0 LB U 72 BT HE RS &I D\ T, F/S & O E s TRICE L DD,
x 11.21 HEDEREK

E5l HZIN p— is p— o pu— e
EIFTER ER EIFTER JER EIFTER JER

RC /X1 D=1.0 34 539.11m 24 382.68m -10 -156.43m
D=1.5 6 140.22m 4 102.87m -2 -37.35m

2:&D=1.0 5 88.33m 5 88.33m +0 Om

2:#ED=1.5 1 18.99m 1 18.99m +0 om

RC 7w X (J0.5x0.5 21 339.39m 16 259.37m -5 -80.02m
[01.0x1.0 43 704.84m 47 770.67m +4 +65.83m

[01.5x1.5 0 Om 4 81.74m +4 +81.74m

02.0x2.0 2 34.25m 3 52.50m +1 +18.25m

112 104 -8

FERELRL, ROLBY THD,

= F/S TIEEM Y BNDIRWMEFTIC S, THNANR—= 23 E L TWD 005, /31 T hiL
N—hagEar 7 ) — NCTHMTI2LENRH D, i THEEZEZEL TRy 7 AHL3— |
WCEET S,

o BIHRRTL L W LB LI LT FIS 1BV TS FEORE 2 L TR W ERTICHTT-
B L7,

= F/S IZBWTS TEHOHREZ TR L T2 EATICH LT, BEFOHKIEZ AN S D0
B LEMEIEE &OEIWE UEIER LT,

» F/IS IZBWTEHH SN TW AW & BEFMsR ORI L&A & Y | BUEO K
RicHbEL,

s FISIZBWTHBE SN TOWAWIHAH SIS W EHITEX 55008 H D AT LT,

11.3 H#ER

MWTPE AR E 1. FIS THBISH TV OMERZBSE L 7, 4%, MlP ARG ofEc
DOWTIE, HERE. BTV, MERFEELOMm D RE L OB ASLE L BON 2 FHE L DD,

BB F BT & FAKBDEE

F/IS Ti. MK OBI & 245K 2 (& F712 [00.50 X 0.50 OWr D L3 — K &3l LTV 5
o TBEFDOTZOIZ OB B OHEF HIZEHEAFH T TWDR, Wrimd /NS S HERFEENIEFICEHE LV &
Bbhd,

KB OREAZEMHAE L, L0 REARBEOPKERZHRET L ZENEE LY, 720 H
KIZ D S OENROBIR T O & L AR T X 2 H OH AR A RETX A VEA T, S L—
T T#EMO U B Sl 2 4 7 Ok E 2 RET 2 BRI S 5,

T IE

RNy I AT NN— NN A TN — MIZMTH D Z b, FIS THZ L OERT CHHA
SNTWD, oL, AT INANR—=RMNIT VX A SDOR Y 7 A/ — kL0 fii TR % 259
o REEDOIHIHHATOER THDL Z E0nn, @A HH, B0 R L7222 bW HKEE Y O
W= L HROM LA2ITORITNIER SR, 20, i LN EHE CE 2 TiE2 a5
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Lo A MEEMORM & BT 5 0BRSS,

HIFEHE

BEAEOREBHE KSR DIE L A E1E, T THE > T\ 5, 2. WEN/ DS WO mA -+
FTHERRNZ ERFRKE Lo T D, BT L < AR Z DtiakIE. A A > THESITTER DS Al REZR
WIEIC AR T2 Z ENZEFE LU,
ZDft

29km+471 D34 7 F1)L3— k D=1.50m (2 O\ TCik, BAE, PRl AR O & & o R TE X
DA TREHLTED, RO TFIZHD LN, HDLWVIFHAKRKEERTTHLERNH D, AKER

IRBIR,

-107 -



12. ERHHEIO®KRE

121 EROVYERET GEFI)

PR EIC BT, EE L
ITITALE LT 5 iR O VL 23
Vet &, OB CEKKE
DRI LTV D E TS MR S 4L
7o T2, ZOFEWMKIZLY
B OVEIR A HETe & B E O fy B
L. ZREITHMER S LW
o LN T, ZORXMEIZTHOW
TiE, ¥ 1111 SRR o
L ORELITO 2 & A HELET
Do

5250

12600 L2000

2500 3500 3500 2500

B 1211 FREEOZEEDORE

12.2  #HEEkXIERI (RESHI)

52km+115 S ZETlE, 8.3.3 {JINKRWM TR L= & B0, if OEoRE %2513 2 HHTK
11.2.1 JRES TAXETH Z & 2 HELET 5,

1221 KESHT
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123 H#HEEEMEL

53km+700 11T CTHERR SN TR DR EIEBIITAREEDIL K E 2Bl 572 1E T, K L%
REITHZEEZHRET S, 277 L, Aoy FTIHEHEARFED A a—74 T4 7 B AE 3
fiCE ol Tod, FHEEIZIZBE I TV,

12.3.1 BT EifHeK
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13.  FAYzx Y FOBEFKE

AKRBEICL->TT v 77— b L EEHREE, TRIOS U EAER O 21T 5, BRSSO

%, 2009 -0 FIS FEORRFFHMIZX T 5 L B2 —%1T9 HIkIZC X > THEIMT A Z & & L, FIS Ak
(Zfig#tT Y 7 - HDM-4 215 H3 %,

BUHIR AT ORGSR, 2009 FFIZFE M STz FIS DIFEIX., 74 T ROoa 2 Mp3vER LT
WEN, YBEEOSPHEEAIIR L TWAZ U =T NIRRT &EREMAR AN T — Z ORI EL
AR ERZ N, Z D7D, BRERSHTOEZEIL, 2009 £ FIS ORFHINEINGESR (EIRR)
EEBRBIEME (NPV) OEGC/EEARICEM L, Bt LIANT — X EHARICT v 77— MLz
F—BEBANTHZ LI TATEY =2 FOEIRR & NPV 2EHH+252 L8 LT,

13.1 F/ISDEx

2009 D FIS ORRFFHMAERIL, IROKRD LB TH VAR TR RFEL AR+ &
NTE D,
%= 13.1.1 2009 &£0 F/S OFFFTHMFER
Section Length(km) EIRR(%) NPV
Section 3(28-108) 80 41.0 725.48

EREOFHERE R EE T~ AN LT — 2 OME LT,

13.1.1 ABRT—E2OHE
1) BREEBRORR

R DFN TR ERE O ML IE, BRI OBEDIREEL LT,
= 13.1.2 BEIROEAEE

. Rise/Fall Curvature Roughness
Section (m/km) (deg/km) (IRI) Current Surfece
Section 3(28-108) 20 25 6.00 AC

2AEM DA ==L A THIC L - T, IRLIZOHEIED 1.5 12UET 5,

FRAGEE 1L, S8OKm/h (2R E LA ED 10% 25 RBAHEE 2B L CEITT b0 e Lz,
BEAAEIKIE, T A7 7L Moo D WO FIC 7%77»bﬂ%ﬂém1wé%®&ﬁmb\%
EEOBEEIIR TN~ E— LD bBRENREN ENLIEVEICEE Lz, EMRA T
FrRE, A EB 15 FEMFERL TWD

EROWET, FRERE L TERLUMRBED FlIcT7 277 v a7 Y — e fiT+5, 7 A
77 a7V —rOEIL, 50mm~100mm & UEORIEIEE 45 L LT 5,
(2) BRELMRE

IR B ORBESEICIT, 10%D VAT A5 ENTEB Y EREITIROLBY TH 5,
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x 13.1.3 EXE
Financial Cost(US $mn)
39.56

Economic Cost(US $mn)
35.96

MERFE I, R ORMERFEEE N LTI MER N 2 8E R 70 V=7 bORBIFICHE > T
ZEET D, EWRAERE L, QB SNTER Y TR 5.0 (22 L 72RFICHiE 2 FEfid 2 2 L ITR
L, UER TN 9 R ETOREE 9 FRICKRELILA —N"—L A 2FEfiTH5I L& LT

Do AT UAERAIL, ETNELTEAINTWS FROEFEEZZEIZ LT,
% 1314 EBEBRIJOSzHI MDAV TFURER

&H
ST | FEFR ZNES LIS
=<1y} Financial | Economic
. | OO HEETESY). ALBRED
HE SR m T, BE US$/Km 900 810
EREFRROSIZTEL 3&EE US$/Km 3,000 2,700
DSYIDS—)UAAEAN VUEINZR 10% £ USs$/m2 3.2 2.88
FAITILE 1RIE OBV EEE 10%
T | JCF E’”’_ Ladd 2 Us$/m2 12 10.8
FREAULIE 9 &£ US$/m3 19 17.1
A—=I\=L41 (5cm) IRIZ5 US$/m2 23 20.7
(3) HiipE{TEA
(a) HROBREER
MIHERRLS | X O HE O AWML, TieD LB Th o,
* 13.1.5 ERRUVAZ A YOEAME
BAfi7 : US$
Vehicle Minibus/Pi Large Small HEF Y Articulate
Type Cars cku hiIEe S Bus%s Trucks (CERE) | (EEhIE) d Trucks
yp P Trucks Trucks
Bl 14,850 18,400 18,000 55,000 17,000 21,800 29,900 63,422
1Y 40.0 57.0 70.0 140.0 85.0 90.0 200.0 200.0

B O JFAME R E 1T, Bl OHFEMIMERMFIHRIEGET 5D L U, FRATEEOEINZLE S FilH
DAL EHZR/ LTS, FEE, HEFHMHICHEH L WD EER L FRERIC 12% & LT\ 5,

(b)

EHEOA VT URAER

HE DA T AR, RO S & El O AERIEET 20 L L, REFEi 02 H
I, FTHEOMEO —REBEPRTEINTWDE, AT T AN DRERYS 7= OE4IE,
US$2.00~US$5.00 Z i LT\ 5,

(€)

2A4NYDERA

2 A Y OEFEL, BEOMS, ET8E, I—70BIEKETLZE0E L, B % A ¥ Off
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I3 1415 12797280 TH D,
(d) mEER

PRENHE R, MmO S, HEAE, BElMEE KA L, BT VBN ESNLTWD, BRE
Ok, ESEHRINZ 72D 0ME T3 D e 2 BB L T, Y U N 44U0S cents/V » hb, T 4
—B /LA 55US cents/ U v RV CEHIRZ2EHMME 2R E L T\ 5,

(e) FRENDEHA

FEOEMT., THROEZMERAL TS,

*& 13.16 HEHREER
B : USS$/BRE

Vehicle Minibus Large Small Al Heavy Artic.
Type e /Pickup izl lEess Buses Trucks (@-5rie) (Sanle) Trucks
Trucks Trucks
REEH 2 1 1 1 1 1 1 1

(4) 18 & F FB & O iR 17 B 0D il {1

B 72 B O RREDSHE LR S VTS B, FRATEREE N2 E L AT R O ST X 2 BRI EiTR 2 514
LTW5, BRI OB I, EEEEN US%2.00/K [ & L, FEEZERE % US$0.50 & LT\ 5,
13.1.2 BERERSMT
1) FRl AR & 251 3

FEAMHIRIL, 2010 42005 2085 45 E To 25 T L L, TEOMER % 2010 478 50% T 2011 443
50%I\ZRXE LTo, FRIEEIGIRIL 12% TH D,

) .

HEHAS L, 2009 A0 FIS IR STV S BRI O Az mE A L=,
= 13.1.7 2009 F£D F/S DFFEZEE

Xt

L]

Year Cars/ Microbuses Medium | Large Mini Trucks | Trucks Truck Total
Jeeps /Pickups buses buses Trucks 2-axle 3-axle | Trallers
2008 | 3759 553 104 2 423 180 142 21 5183
2011 4618 660 124 2 491 209 164 24 6293
2016 | 6507 888 167 3 630 268 211 31 8704
2021 9169 1194 224 4 807 344 270 40 12052
2026 | 12920 1605 302 5 1035 441 347 51 16706
2031 | 18206 2158 406 6 1328 566 445 66 23180

Lﬁ@ﬁ@i@\ﬂm%i’%%bkﬁﬁ’%Wt%ﬁf%ULWI$%%Zé2$%®2m1$
ICEBNSES N LIS LD ETN S 0OFREEE 20% HIAL TV D,
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(3) Ex L -REEER

oo LI RB R RE R E. ROEDE B TH .
& 13.1.8 BERLI-BFTMER
Section Length(km) EIRR(%) NPV
Section 3(28-108) 80 41.5 1,446.41
1 RKAE. 87 USS
2 8L -MUS$1.00=102.27 M
(4) RESH

2009 =D FIS Tix, HIfA%E 25% M, @ E il % 20% 50N 7 — A DOWTHEFT L TE D |
FIEEDVEZE % 566 L 7-,

& 13.1.9 2009 0 F/S DREEST

Section Length(km) EIRR(%)
Section 3(28-108) 80 28.5
& 13.1.10 RESHHE
Section Length(km) EIRR(%)
Section 3(28-108) 80 36.9

1 1Bl B 20%iR. ZEE 20%IB0T—X

13.2 ®FFMOT7YTT—F
2009 #D FIS OE e RA TR 2 BB TR BRE B IS W =8 #2175 .

1321 AAT—5OHME
1) BREERORR

TEH O FHE L. 2011 4D FIS D& Lz,
= 13.2.1 ERO%MESEMNEY

. Rise/Fall Curvature Roughness
Section (m/km) (deg/km) (IRI) Current Surfece
28km-75km 15.59 24.38 5.40 AC

EHEOWEIZLDT A7 7V a7 ) — FDOEIE, 140mm & USEOEEREHIZR U< 4.5
E L7,

2 BRBRIMEE

M OFERAICIE, 12% D VAT REENTE Y BEREITRO LB TH D,
#& 1322 EXRE
Financial Cost(F+F) Economic Cost(F+H)
6,146,000 5,435,000

®3) EmETEARVERL—Y—EA
ﬁm@?f%)ﬂ&'@ﬁ%lv—ﬁ%)ﬂ GZ.ZJ)Z))%)%V—§ {i\ 75-(@ & }5 D VC‘\&)%)O
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& 13.2.3 EHEMWET

RUERLI——EBRIZRLT—4

- . . Medium Heavy .
Vehicle Type Cars Minibus/Pi | Medium Large Small (2-axle) (3-axle) Articulated
ckup buses Buess Trucks Trucks Trucks Trucks
economic characteristics
Cost of a new automobile
(dollars / vehicle) 14,850 18,400 18,000 63,250 17,000| 218,500 29,900 63,422
Cost of the new auto tire
(dollars / tire) 40.0 57.0 70.0 154.0 88.0 110.0 200.0 200.0
Cost of fuel
(dollars / litre) 0.89 0.81 0.89 0.77 0.77 0.77 0.77 0.77
Cost of lubrication
(dollars / litre) 4.5 3.9 3.9 3.9 3.9 3.9 3.9 3.9
Cost of servicing
(dollars / hour) 2.0 3.0 3.0 3.0 3.2 3.2 3.2 3.2
Charges for crew
(dollars / hour) 0.0 1.2 1.2 24 1.6 2.0 2.0 2.0
Overhead charge
(dollars / hour) 100.0 150.0 200.0 250.0 270.0 290.0 320.0 350.0
Interest rate, (%) 12 12 12 12 12 12 12 12
Passenger tariff rates
(dollars / hour) 2.0 1.3 1.3 1.3 0.0 0.0 0.0 0.0
The passenger rates for
idle time (dollars / hour) 0.4 0.3 0.3 0.3 0.0 0,00 0.0 0.0
Delay of a cargo
(dollars / hour) 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1
Operation and loading
Annual run (km). 30,000 90,000 80,000 100,000 60,000 85,000| 128,000 88,000
Time i@ toae oy one vear 500/ 2,500( 2,500 2,600| 1,500| 2800| 3200| 2,200
Service life (years) 7 7 8 12 9 8 7 11
Share of time for
private purposes, (%) 100 0 10 20 0 0 0 0
Quantity of passengers 3 10 23 42 1 1 1 1
Business passenger
fransportations, (%) 60 75 75 80 100 100 100 100
Factor of loading ESA 0 0.01 0.3 1,28 0.147 0,51 1,812 2,24
HE8 . MOTC
13.22 EBREXSH
(1) SRR & B
THERITEA3Bry ATHLHZ b, THOFENMAZ 20174, 20184, 20194 & L, sHEHIHIE,

2020 HE 5 2044 HF TO 25 4ER & LT, HEVEEGRIX 12% TH 5,

Xt

IEln

(2) 7]

HE @ aE, 201444 F 3 H OB EFMARE R 2 A L Lk mm(z o 2) 2 H L7z,
& 1324 FERIZBE(TD?2)

Year Cars / M;cerso;)u Medium | Large Mini 2-axle | 3-axle | Trucks | Trucks Total
Jeeps . Buses Buses | Trucks | trucks | trucks | Trailers | Semi-T
Pick ups
2014 6320 507 - - 791 549 627 461 301 9556
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2019 | 8058 | 647 - - 1,009 | 700 800 588 384 | 12186
2024 | 9796 | 786 - - 1,226 | 851 972 714 466 | 14811
2029 11534 926 - - 1,444 1,002 1145 841 549 17741
2034 | 13272 | 1065 - - 1,661 | 1153 | 1317 | 968 632 | 20068

(3) BFmER
IR R, ROEDO LBV TH D,

*x 1325 B LEBFHOEER
Section Length(km) EIRR(%) NPV
28km-75km 47.034 28.3 1,091.48
1 2% B5H USS
F 2 8L -k US$1.00=102.27 M
BREEROXF Yy v aTr—d, FEOLBY ThHD,
& 1326 EBERLEZOREER
_ . REER .
£ EINER | MeTEEEn T e Fry31J0-
2017 10.243 -7.789 0 0 -2.415
2018 17.790 -0.038 -16.970 -0.301 -35.023
2019 17.790 -0.165 -16.558 -0.303 -34.486
2020 8.087 -0.038 -15.637 -0.295 -23.980
2021 0 0 7.408 0.093 7.501
2022 0 0 12.866 0.192 13.058
2023 0 0 23.472 0.396 23.867
2024 0 0 42.405 0.786 43.191
2025 0 0 72.144 1.459 73.603
2026 0 0 114.044 2.503 116.546
2027 0 -7.789 169.471 3.976 181.236
2028 0 0 -0.610 -0.028 -0.639
2029 0 6.434 -0.343 -0.037 -6.814
2030 0 0 0.449 -0.033 0.416
2031 0 0 2.350 -0.007 2.344
2032 0 7.789 6.705 0.070 -1.013
2033 0 0 28.656 0.425 29.081
2034 0 0 53.319 0.930 54.248
2035 0 0 92.905 1.819 94.724
2036 0 0 149.731 3.224 152.955
2037 0 -7.789 225.188 5.220 238.197
2038 0 0 -6.944 -0.236 -7.179
2039 0 0 -8.261 -0.301 -8.562
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_ i A
| RRERESERER e || D

2040 0 0 -9.577 -0.370 -10.067
2041 0 -7.789 -9.287 -0.408 -17.484
2042 0 0 11.503 -0.112 11.391
2043 0 0 28.469 0.207 28.676
2044 0 0 58.491 0.811 59.302
2045 0 0 106.927 1.872 108.799
=t18 53.39 -0.279 1,122.317 21.553 1,091.475

1 ®RFAF. B USS (BEL—b USD1.00=101.80 M)

EROMERIORTEALEROZNTNOEFEIL., 7aov =7 bEFEITTHHALFEIT LN
WAL OEFHT/RD, 0D, BEOHEFFEFE L, B0 E EOMRMN & GE LIZBORN &
WCENECLRWEDEE X T,

(4) EMRLEER
O EBANE OBESOKEFITHT 2 RNLRBIL S 4, L0 P TEFE BRI D723
50

@ REMNZREEBEPHERSND 2 EICX D BAFESIEEICIE L THRMRIZEN TV S FHS
MK TOT 7 ARG L0 | RO IR - AREICEF S L, o T I BN
DY¥IE - REE RO D,

@ ExZELTMOTC KW 13 ] EOZER DN RA7R St ANE O R G H I 18D THRIGE

B AEED,
13.3 ZFAaSx 4y FOFHE
13.3.1 ZHL4

UTomNG, BBEOAEEGH NCL VB IFELE T LIIRYTHDL LTSNS

@ Tuv=l FOMBHRN, AL a—Nhro—A A7 7 FEEOFAZETH Y AERKIC
L ORFIEHNOBEEEZ T - RERTHY ., TOEPHUZETH D &L HICERH
WERLEENDHZ L,

® 7wmP=7 bOPHRELT, IF) HORKEERR THLIA Y2 — M —A A7 7 FiE

& [E R AE B Sk~ U — 7 (b, REISEOMENR., ZBO M b, hERE ol

PR, INEEROZREIRENH V| EROAFREICRANISKRD SN TS Z &,

[ | EMIS B D& A & A - HEAITCoemith OIEE - MERFEBELNT O Z Lk, B

EEREM AL L2 b,

A7 Y x7 MIBWTL, BEROAOEENTREENT L,

FenNE L T ECk LiERE 7 Z —ICEANRZEE2{T->TE D,

L VEBORERL Fa e NRERATRETH D Z &,

[0 | ENC IRV TRERE « M TRRBR AN Z LW ETHAME OB TH e &,

HPE  BAERDH D L

FHEE &) ORI

® ©e6 e

HAR DA 2 2 44
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13.3.2 A

AK7ZnY =l FOFERICED . RIAEFNDEEBRZRIIUTOEY THD, £,

Y BERIEMERR I TE B,

& 13.3.1 AMMEDOEE

B TR LT

5=z Hi#(E BEE (2022 )

== (2013 FEFTEEME) (BE5ER 2 F18)
RiEE 9,500 &/H 13,700 &/H
(BITHRI0EHE) 50km/hr(56 %3¢%) 80km/hr(35 %3)
BITATRE R EE R BB S (t) 30t & 60t B

x) SRAEEETE. RAE(F)
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14. R&T5Ta—)L

141 TIFEIFE

142 S£HEEIRE
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15.  AFEDOEBALHE

151 EIRBRTRETIHIEGMBRUETICK5BERNREFTORA

BERRIG R OBIAHAE L0 . sifbaeg., KW@ ESH O ANEK L B2 510 - BEN R ST
Z e, X 15.1.1 AFEAMIC X AEROEE « HWEMNRIORTHN 2 AT 5 2 L2 #5395,
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15.1.1 RIPEMICLDBRODEZ - EEARK
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16. $ERERE
16.1 FISTHAEBHIMISODITELZREL
1) ERHERE

F/IS VB o —fER, RE U7oEiEa 3R 16.1.1 B L UWEZERERIC L 2B ELROE Y Th D

& 16.1.1 HLUVWEHEBHIC K SBEDIER
T F/S REU T
ER 47.034km 47.034km Okm
FAI7I RIS 16,683m?> 22,427m?3 +5,744m3
72T NEE 26,964m3 29,902m3 +2,938m?
=i 36,059m? 89,005m?* +52,946m?3
TrERE 94,212m? 201,839m? +107,627m3
(2) HEEEY

F/IS v v a—fER, FE L-MP R E O EIL, £ 16.1.2 SWP KIS & ik o
W Tho,
F& 16.1.2 HEMHKBEMRELR

F/S S )
) 2N — — —
B | EE | B | ER | B | EE
RC )\ D=1.0 34| 539.11m 24| 382.68m -10| -156.43m
D=1.5 6 140.22m 4| 102.87m -2| -37.35m
2#D=1.0 5 88.33m 5 88.33m 10 Om
2i#ED=1.5 1 18.99m 1 18.99m 10 Om
RC RwIX 00.5x0.5 21 339.39m 16| 259.37m -5| -80.02m
0l.0x1.0 43 704.84m 47| 770.67m +4| +65.83m
0l1.5x1.5 0 Om 4 81.74m +4| +81.74m
02.0x2.0 2 34.25m 3 52.50m +1| +18.25m
112 104 -8
3) BRzofEEY

F/IS DL v a—fifk, RIELIBRZOMEEY IR 16.1.3 BT OMMEM DL D@ Y Th
%)o
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& 16.1.3 BRZOMBEYOLLEK

BEER R
No Al — ﬁﬁlI —~ ;g 5 R BE" | 2ME8
#Efal . wEm) | ERM) | (m) (m)

1|29 + 547.92 | RC2 {RRIMEHE T 4718 1975 | 34.10 | 15.30 | e | x& | PC3EMIER T HitS 95.00 | 16.80
2129 + 981.00 | Ay RALN—=hK (2.0x2.0) | FBA - = wmie | B | PC EHHL T #148 20.00 | 16.80
3|35 + 883.08 | RCEHLTHHE 1999 | 15.30 | 13.86 | iz | xz | PCEM TS 23.00 | 16.80
4|37 + 506.00 | RCEE#lFRIRIE 1975 | -wermy | -owerm) | e | ome | AwSRHLC-b (O5.0m) 16.80 | 16.80
5|42 + 271.71 | RCA/RRIEHE T #7145 1969 | 56.40 | 9.00 | =& | ®& | PC2REEIER THIS 57.00 | 16.80
6| 47 + 585.00 | RC BH#lFRIG 1985 | 4.30 | 11.70 | e | ma | AvIRHLI—k (05.0m) | 16.80 | 16.80
7|52 + 178.98 | RC BI#HHIRIE B8 6.05 | 14.15 ze | RC BRERARIS 8.00 | 16.80
8|53 + 84.63 | MMHEKT RBA - - wie | ma | AYIZALN-K (05.0m) 16.80 | 16.80
9|53 + 674.00 | RYIZANILI—-K(4.0%x2.5) | 1969 - - g | e | PCEEHE T HitS 20.00 | 16.80
10 | 54 + 888.12 | RC HHflFRIE 1969 | 6.15 | 11.00 | #x | =& | RCHRERIRS 8.00 | 16.80
11 | 55 + 576.41 | RC EE#lERIRIG 1986 | 11.00 | 13.97 | e | =i | RCEHLRIRIE 13.00 | 16.80
12 | 62 +  639.37 | RC3/RRIEHE T 4745 1960 | 42.20 | 9.40 | =& | =& | PC2ERLES T #115 43.00 | 16.80
13| 62 +  950.00 | RC EEffiERhRAS 1981 4.40 | 14.57 ma | RvIZHILIN-K (J5.0m) 16.80 | 16.80
14 | 63 + 617.00 | RC E#lERIRIS 7B 2.90 | 10.10 | =& | ma | RyJZL-h (05.0m) | 16.80 | 16.80
15| 71 + 846.00 | RC E#lERIRIE 7B 4.60 | 12.60 ma | RyIAL-h (05.0m) | 16.80 | 16.80

X1 Ry Z AH AR~ NI, Ry 7 AEE,

16.2 SHEDFEE

S =Ry N E T NOUETHFIZRBO T, ARLANCH TR OSMF & LT, THBRPICLE L
72 % BERBE RIS OfElR . AS@HH ., ERIBHRIC H 2 REIERRE . ERICH L TEEORY AT 23
PETH D,

S =Ry N E T CRIZIRWT, BIKE O TR 2 [ & B Y FRA TR L2 285 LW BB O

WINTEIRIpoTlz, LI o T, FEMEREHIFIC M P 24048 L, L2128 C i TR
Bk S LMD %,

ERRTEZNEICBNT, SUEADOME, B W THITTE OEEPLETH 5,
B ERPRIZOW TUIIFEMRR FHRFIC Lo FakBR, BRSIR S O ERESE DT — & & KT FMa 217
R R

RSB ST AR 2 2 KBRS OB EMIZ OV, LHEORENC L AAKKROE Y [E LA
MEEL B Z LD, KRB OEHEE & HothiE, RERAIT O LEND,

BETHFTHRAET L7 U — Mg, T AT 7V NkSE OREEBETEM & Wy D5 2 R ET D
VEND D,

KIREXFNCINTIL, T - mEHEOEKXE TH Y . £XE CTOREICE DY MR E B
ML TH D, B, BEIKICEE LM REENEE CTH 5,

EEGIT R AT LT D FKES &2 ORI IC OV T, 8EEIEOERE > TV D EATL H
V. +oRE LIZHERFERDNLETH D,
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&1 HEEEA

(1) 28 1B RiREE

No. Name

Company

Position and Area of Specialization

1. |Tsunemi Nagata

Central Consultant Inc.

Team Head/Road Planning

Hirofumi Takayama

Central Consultant Inc.

Bridge Design

Shinichi Kashima

Central Consultant Inc.

Road/Pavement Design

W N

Masayuki Shirai

Central Consultant Inc.

Cost Estimation

5. Jun Umeno

Central Consultant Inc.

River Analysis

(2) % 2@ RMWFERSIS Tr1FIL 5588)

No. Name

Company

Position and Area of Specialization

1. |Tsunemi Nagata

Central Consultant Inc.

Team Head/Road Planning

2. |Hirofumi Takayama

Central Consultant Inc.

Bridge Design
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H D M _ 4 Vehicle Fleet - Vehicle per Page

HIGHWAY DEVELOPMENT & MANAGEMENT Study Name: NRRP, Kyrgyz Republic, (Osh Batken Isfana)
Run Date: 26-06-2014
Currency: Vehicle Fleet Currency (** isn't yet exported with rundata)




HDM-4

Vehicle Fleet - Vehicle per Page

Articulated Trucks

Definition
Base type:
Category:

Basic Characteristics
PCSE:

No. of wheels:

No. of axles:

Tyre type:

Base no. of recaps:

Economic Unit Costs
New vehicle:
Replacement tyre:
Fuel:

Lubricating oil:

Forces
Frontal area:
CD:
CD Multiplier:

Driving power:

Speed
VCURVE_a0:
VCURVE_al:
VROUGH_a0:
ARVMAX:
Speed beta:
Speed sigma:
CoVv:
CGR_a0:

CGR_al:
CGR_az:

Fuel
RPM_a0:
RPM_al:
RPM_a2:
RPM_a3:
RPM_IDLE:

Acceleration Effects
Sigma amaxv:
FRIAMAX:

Tyres
Wheel diameter:
Constant term:

Maintenance
Parts constant term:
Parts roughness effect:
Parts rotation factor:
Parts translation factor:

Optimal Life
Regression coeff. 1:
Regression coeff. 2:

Emissions
Hydrocarbon kO:
Hydrocarbon k1:

Carbon monoxide kO:

Carbon monoxide

Energy
Used in production:
% parts made in country:

Articulated Truck
Motorised

1,80

18

5

Bias ply
1,30

63.422
200,00
0,77 per litre
3,90 per litre

9,00 m?
0,80
1,22
227 kW

4,20

0,27

1,15

160 mm/s
0,11

0,00

0,15
94,90
0,85

2,80

1.167 RPM
-24,00 RPM/(m/s)
1,76 RPM/(m/s)?
22,00 m/s

500 RPM

0,75 m/s?
0,20 m/s?

1,05m
0,03988 dm?

13,58
2,96
1,00
0,00

-65,8553
-1,9194

1,00
1,00
1,00
1,00

1.500 GJ
10,00%

Info:
Life method:

Retread cost:
ESALF:
Annual km:

Working hours:
Average life:

Maintenance labour:
Crew wages:
Annual overhead:
Annual interest:

Braking power:
Rated engine power:
Rolling resistance a0:
Rolling resistance al:

Bituminous VDES2:
Bituminous VDESaO0:
Bituminous VDESal:
Bituminous VDESaz2:

Bituminous CW1:
Bituminous CW2:
Unsealed VDES2:

Unsealed VDESa0:

Unsealed VDESal:

Unsealed VDESa2:

IDLE_FUEL:
ZETAB:
EHP:

EDT:
PACCS_a0:

NMTAMAX:
RIAMAX:

Wear coefficient:
Congestion effects factor:

Parts age effect:

Parts smoothing factor:
Parts roughness limit:
Parts congestion factor:

Min residual value:
Max residual value:

Nitrous oxide kO:
Nitrous oxide k1:
Particulates kO:
Particulates k1:

% vehicle made in country:
Tyre weight:

cami¥n articulado o cami¥n con remolque

Optimal life

15%

2,24

88.000 km/year
2.200 hours

11 years

3,20 per hour
2,00 per hour
770.000
12,00%

255 kW
300 kw
37,00
0,06

104,76 km/h
0,00 x 10-3
0,70

0,75

4,00

6,80

104,76 km/h
0,00 x 10-3
0,70

0,75

1,12 mL/s
0,055 mL/kW/s
0,10

0,86

0,20

0,40 m/s?
0,30 m/s?

0,00311 dm3¥J-m
0,10

0,371
0,25
2,96
0,10

2,00%
15,00%

1,00
1,00
1,00
1,00

10,00%
13,70 kg

Private use:
Passengers:
Work related trips:

Operating weight:

Passenger work time:
Non-work time:
Cargo delay time:

Rolling resistance a2:
FPLIM:

Unsealed CW1:
Unsealed CW2:
Concrete VDES2:
Concrete VDESaO0:
Concrete VDESal:
Concrete VDESaZ2:
Concrete CW1:
Concrete CW2:

PCTPENG:

Kpea:

Oil contam. losses:
Oil operation losses:

AMAXRI:

Wearable rubber volume:

Labour constant term:
Labour parts exponent:
Labour rotation factor:
Labour translation factor:

Max roughness threshold:

Carbon dioxide kO:
Sulphur dioxide kO:
Lead kO:

Unladen vehicle weight:

0%

1

100%

28,00 tonnes

0
0
0,10 per hour

0,01
1,00

4,00m
6,80m
104,76 km/h
0,00 x 10-2
0,70

0,75

4,00m
6,80m

80,00%

1,00

3,10 L/1000km
0,0021 L/1000km

20,00 m/s?

8,00 dm?

301,46
0,520
1,00
0,00

5,00 IRI

1,00
1,00
1,00

11,00 tonnes

HDM-4 Version 1,3
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HDM-4

Vehicle Fleet - Vehicle per Page

Cars
Definition -
Base type: Medium Car Info: vehYculos de pasajeros medios
Category: Motorised Life method: Constant life
Basic Characteristics
PCSE: 1,00 Retread cost: 15% Private use: 100%
No. of wheels: 4 ESALF: 0,00 Passengers: 3
No. of axles: 2 Annual km: 30.000 km/year Work related trips: 60%
Tyre type: Radial ply Working hours: 500 hours Operating weight: 1,20 tonnes
Base no. of recaps: 1,30 Average life: 7 years
Economic Unit Costs
New vehicle: 14.850 Maintenance labour: 2,00 per hour Passenger work time: 2,00 per hour
Replacement tyre: 40,00 Crew wages: 0 Non-work time: 0,40 per hour
Fuel: 0,89 per litre Annual overhead: 55.000 Cargo delay time: 0
Lubricating oil: 4,50 per litre Annual interest: 12,00%
Forces
Frontal area: 1,90 m? Braking power: 20 kW Rolling resistance a2: 0,01
CD: 0,42 Rated engine power: 70 kW FPLIM: 1,00
CD Multiplier: 1,10 Rolling resistance a0: 37,00
Driving power; 33 kW Rolling resistance al: 0,06
Speed
VCURVE_a0: 3,90 Bituminous VDES2: 120,00 km/h Unsealed CW1: 4,00m
VCURVE_al: 0,34 Bituminous VDESa0: 0,00 x 10-3 Unsealed CW2: 6,80m
VROUGH_a0: 1,15 Bituminous VDESal: 2,90 Concrete VDES2: 100,00 km/h
ARVMAX: 203 mm/s Bituminous VDESa2: 0,75 Concrete VDESa0: 0,00 x 10-2
Speed beta: 0,15 Bituminous CW1: 4,00 Concrete VDESal1: 2,90
Speed sigma: 0,00 Bituminous CW2: 6,80 Concrete VDESa2: 0,75
cov: 0,15 Unsealed VDES2: 90,00 km/h Concrete CW1: 4,00m
CGR_a0: 94,90 Unsealed VDESa0: 0,00 x 10-3 Concrete CW2: 6,80m
CGR_al: 0,85 Unsealed VDESal: 2,90
CGR_a2: 2,80 Unsealed VDESa2: 0,75
Fuel
RPM_a0: 2.280 RPM IDLE_FUEL: 0,36 mL/s PCTPENG: 80,00%
RPM_al: 17,00 RPM/(m/s) ZETAB: 0,067 mL/kW/s Kpea: 1,00
RPM_a2: 0,83 RPM/(m/s)? EHP: 0,25 Oil contam. losses: 0,40 L/1000km
RPM_a3: 42,00 m/s EDT: 0,90 Oil operation losses: 0,0028 L/1000km
RPM_IDLE: 800 RPM PACCS_a0: 0,20
Acceleration Effects
Sigma amaxv: 0,75 m/s? NMTAMAX: 0,40 m/s? AMAXRI: 20,00 m/s?
FRIAMAX: 0,20 m/s? RIAMAX: 0,30 m/s2?
Tyres
Wheel diameter: 0,60 m Wear coefficient: 0,00204 dm3/J-m Wearable rubber volume: 1,40 dm3
Constant term: 0,02616 dm3 Congestion effects factor: 0,10
Maintenance
Parts constant term: 36,94 Parts age effect: 0,308 Labour constant term: 77,14
Parts roughness effect: 6,20 Parts smoothing factor: 0,25 Labour parts exponent: 0,550
Parts rotation factor: 1,00 Parts roughness limit: 6,20 Labour rotation factor: 1,00
Parts translation factor: 0,00 Parts congestion factor: 0,10 Labour translation factor: 0,00
Optimal Life
Regression coeff. 1: -65,8553 Min residual value: 2,00% Max roughness threshold: 5,00 IRI
Regression coeff. 2: -1,9194 Max residual value: 15,00%
Emissions
Hydrocarbon kO: 1,00 Nitrous oxide kO: 1,00 Carbon dioxide k0: 1,00
Hydrocarbon k1: 1,00 Nitrous oxide k1: 1,00 Sulphur dioxide k0: 1,00
Carbon monoxide kO: 1,00 Particulates kO: 1,00 Lead kO: 1,00
Carbon monoxide 1,00 Particulates k1: 1,00
Energy
Used in production: 100 GJ % vehicle made in country: 10,00% Unladen vehicle weight: 1,00 tonnes
% parts made in country: 10,00% Tyre weight: 3,50 kg

HDM-4 Version 1,3
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HDM-4

Vehicle Fleet - Vehicle per Page

Heavy (3-axle) Trucks

Definition
Base type:
Category:

Basic Characteristics
PCSE:

No. of wheels:

No. of axles:

Tyre type:

Base no. of recaps:

Economic Unit Costs
New vehicle:
Replacement tyre:
Fuel:

Lubricating oil:

Forces
Frontal area:
CD:
CD Multiplier:

Driving power:

Speed
VCURVE_a0:
VCURVE_al:
VROUGH_a0:
ARVMAX:
Speed beta:
Speed sigma:
CoVv:
CGR_a0:

CGR_al:
CGR_az:

Fuel
RPM_a0:
RPM_al:
RPM_a2:
RPM_a3:
RPM_IDLE:

Acceleration Effects
Sigma amaxv:
FRIAMAX:

Tyres
Wheel diameter:
Constant term:

Maintenance
Parts constant term:
Parts roughness effect:
Parts rotation factor:
Parts translation factor:

Optimal Life
Regression coeff. 1:
Regression coeff. 2:

Emissions
Hydrocarbon kO:
Hydrocarbon k1:

Carbon monoxide kO:

Carbon monoxide

Energy
Used in production:
% parts made in country:

Heavy Truck
Motorised

1,60

10

3

Bias ply
1,30

29.900
200,00
0,77 per litre
3,90 per litre

8,50 m2
0,70
1,14
227 kW

4,60

0,28

1,15

180 mm/s
0,11

0,00

0,15
94,90
0,85

2,80

1.167 RPM
-24,00 RPM/(m/s)
1,76 RPM/(m/s)?
22,00 m/s

500 RPM

0,75 m/s?
0,20 m/s?

1,05m
0,03529 dm?

11,58
2,96
1,00
0,00

-65,8553
-1,9194

1,00
1,00
1,00
1,00

1.000 GJ
10,00%

Info:
Life method:

Retread cost:
ESALF:
Annual km:

Working hours:
Average life:

Maintenance labour:
Crew wages:
Annual overhead:
Annual interest:

Braking power:
Rated engine power:
Rolling resistance a0:
Rolling resistance al:

Bituminous VDES2:
Bituminous VDESaO0:
Bituminous VDESal:
Bituminous VDESaz2:

Bituminous CW1:
Bituminous CW2:
Unsealed VDES2:

Unsealed VDESa0:

Unsealed VDESal:

Unsealed VDESa2:

IDLE_FUEL:
ZETAB:
EHP:

EDT:
PACCS_a0:

NMTAMAX:
RIAMAX:

Wear coefficient:
Congestion effects factor:

Parts age effect:

Parts smoothing factor:
Parts roughness limit:
Parts congestion factor:

Min residual value:
Max residual value:

Nitrous oxide kO:
Nitrous oxide k1:
Particulates kO:
Particulates k1:

% vehicle made in country:
Tyre weight:

Cami¥n rYgido de varios ejes

Optimal life

15%

1,81

128.000 km/year
3.200 hours

7 years

3,20 per hour
2,00 per hour
1.024.000
12,00%

255 kW
280 kW
37,00
0,06

88,56 km/h
0,00 x 10-3
0,70
0,75
4,00
6,80
88,56 km/h
0,00 x 10-3
0,70
0,75

1,12 mL/s
0,056 mL/kW/s
0,10

0,86

0,20

0,40 m/s?
0,30 m/s?

0,00275 dm3J-m
0,10

0,371
0,25
2,96
0,10

2,00%
15,00%

1,00
1,00
1,00
1,00

10,00%
12,40 kg

Private use:
Passengers:
Work related trips:

Operating weight:

Passenger work time:
Non-work time:
Cargo delay time:

Rolling resistance a2:
FPLIM:

Unsealed CW1:
Unsealed CW2:
Concrete VDES2:
Concrete VDESaO0:
Concrete VDESal:
Concrete VDESaZ2:
Concrete CW1:
Concrete CW2:

PCTPENG:

Kpea:

Oil contam. losses:
Oil operation losses:

AMAXRI:

Wearable rubber volume:

Labour constant term:
Labour parts exponent:
Labour rotation factor:
Labour translation factor:

Max roughness threshold:

Carbon dioxide kO:
Sulphur dioxide kO:
Lead kO:

Unladen vehicle weight:

0%

1

100%

13,00 tonnes

0
0
0,10 per hour

0,01
1,00

4,00m
6,80m
88,56 km/h
0,00 x 10-2
0,70

0,75
4,00m
6,80m

80,00%

1,00

3,10 L/1000km
0,0021 L/1000km

20,00 m/s?

8,00 dm?

301,46
0,520
1,00
0,00

5,00 IRI

1,00
1,00
1,00

9,00 tonnes

HDM-4 Version 1,3
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HDM-4

Vehicle Fleet - Vehicle per Page

Large Buses

Definition
Base type:
Category:

Basic Characteristics
PCSE:

No. of wheels:

No. of axles:

Tyre type:

Base no. of recaps:

Economic Unit Costs
New vehicle:
Replacement tyre:
Fuel:

Lubricating oil:

Forces
Frontal area:
CD:
CD Multiplier:

Driving power:

Speed
VCURVE_a0:
VCURVE_al:
VROUGH_a0:
ARVMAX:
Speed beta:
Speed sigma:
CoVv:
CGR_a0:

CGR_al:
CGR_az:

Fuel
RPM_a0:
RPM_al:
RPM_a2:
RPM_a3:
RPM_IDLE:

Acceleration Effects
Sigma amaxv:
FRIAMAX:

Tyres
Wheel diameter:
Constant term:

Maintenance
Parts constant term:
Parts roughness effect:
Parts rotation factor:
Parts translation factor:

Optimal Life
Regression coeff. 1:
Regression coeff. 2:

Emissions
Hydrocarbon kO:
Hydrocarbon k1:

Carbon monoxide kO:

Carbon monoxide

Energy
Used in production:
% parts made in country:

Coach
Motorised

1,70

10

3

Bias ply
1,30

63.250
154,00
0,77 per litre
3,90 per litre

6,50 m?
0,65
1,14
180 kW

4,60

0,28

1,15

180 mm/s
0,11

0,00

0,15
94,90
0,85

2,80

1.167 RPM
-24,00 RPM/(m/s)
1,76 RPM/(m/s)?
22,00 m/s

500 RPM

0,75 m/s?
0,20 m/s?

1,05m
0,03088 dm3

0,64
0,46
1,00
0,00

-65,8553
-1,9194

1,00
1,00
1,00
1,00

700 GJ
10,00%

Info:
Life method:

Retread cost:
ESALF:
Annual km:

Working hours:
Average life:

Maintenance labour:
Crew wages:
Annual overhead:
Annual interest:

Braking power:
Rated engine power:
Rolling resistance a0:
Rolling resistance al:

Bituminous VDES2:
Bituminous VDESaO0:
Bituminous VDESal:
Bituminous VDESaz2:

Bituminous CW1:
Bituminous CW2:
Unsealed VDES2:

Unsealed VDESa0:

Unsealed VDESal:

Unsealed VDESa2:

IDLE_FUEL:
ZETAB:
EHP:

EDT:
PACCS_a0:

NMTAMAX:
RIAMAX:

Wear coefficient:
Congestion effects factor:

Parts age effect:

Parts smoothing factor:
Parts roughness limit:
Parts congestion factor:

Min residual value:
Max residual value:

Nitrous oxide kO:
Nitrous oxide k1:
Particulates kO:
Particulates k1:

% vehicle made in country:
Tyre weight:

Gran autob-s para viajes de largo recorrido

Optimal life

15%

1,28

100.000 km/year
2.600 hours

12 years

3,00 per hour
2,40 per hour
520.000
12,00%

180 kW
150 kW
37,00
0,06

88,20 km/h
0,00 x 10-3
0,60
0,75
4,00
6,80
88,20 km/h
0,00 x 10-3
0,60
0,75

1,12 mL/s
0,057 mL/kW/s
0,10

0,86

0,20

0,40 m/s?
0,30 m/s?

0,00241 dm3/J-m
0,10

0,483
0,25
0,46
0,10

2,00%
15,00%

1,00
1,00
1,00
1,00

10,00%
11,20 kg

Private use:
Passengers:
Work related trips:

Operating weight:

Passenger work time:
Non-work time:
Cargo delay time:

Rolling resistance a2:
FPLIM:

Unsealed CW1:
Unsealed CW2:
Concrete VDES2:
Concrete VDESaO0:
Concrete VDESal:
Concrete VDESaZ2:
Concrete CW1:
Concrete CW2:

PCTPENG:

Kpea:

Oil contam. losses:
Oil operation losses:

AMAXRI:

Wearable rubber volume:

Labour constant term:
Labour parts exponent:
Labour rotation factor:
Labour translation factor:

Max roughness threshold:

Carbon dioxide kO:
Sulphur dioxide kO:
Lead kO:

Unladen vehicle weight:

20%

42

80%

15,00 tonnes

1,30 per hour
0,30 per hour
0

0,01
1,00

4,00m
6,80m
88,20 km/h
0,00 x 10-2
0,60

0,75
4,00m
6,80m

80,00%

1,00

2,50 L/1000km
0,0021 L/1000km

20,00 m/s?

8,00 dm?

293,44
0,520
1,00
0,00

5,00 IRI

1,00
1,00
1,00

10,00 tonnes

HDM-4 Version 1,3
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HDM-4

Vehicle Fleet - Vehicle per Page

Medium (2-axle) Trucks

Definition
Base type:
Category:

Basic Characteristics
PCSE:

No. of wheels:

No. of axles:

Tyre type:

Base no. of recaps:

Economic Unit Costs
New vehicle:
Replacement tyre:
Fuel:

Lubricating oil:

Forces
Frontal area:
CD:
CD Multiplier:

Driving power:

Speed
VCURVE_a0:
VCURVE_al:
VROUGH_a0:
ARVMAX:
Speed beta:
Speed sigma:
CoVv:
CGR_a0:

CGR_al:
CGR_az:

Fuel
RPM_a0:
RPM_al:
RPM_a2:
RPM_a3:
RPM_IDLE:

Acceleration Effects
Sigma amaxv:
FRIAMAX:

Tyres
Wheel diameter:
Constant term:

Maintenance
Parts constant term:
Parts roughness effect:
Parts rotation factor:
Parts translation factor:

Optimal Life
Regression coeff. 1:
Regression coeff. 2:

Emissions
Hydrocarbon kO:
Hydrocarbon k1:

Carbon monoxide kO:

Carbon monoxide

Energy
Used in production:
% parts made in country:

Medium Truck
Motorised

1,40

6

2

Bias ply
1,30

21.850
110,00
0,77 per litre
3,90 per litre

5,00 m2
0,60
1,13
87 kW

4,80

0,29

1,15

200 mm/s
0,16

0,00

0,15
94,90
0,85

2,80

1.214 RPM
17,60 RPM/(m/s)
2,32 RPM/(m/s)?
22,00 m/s

500 RPM

0,75 m/s?
0,20 m/s?

1,05m
0,02585 dm?

11,58
2,96
1,00
0,00

-65,8553
-1,9194

1,00
1,00
1,00
1,00

600 GJ
10,00%

Info:
Life method:

Retread cost:
ESALF:
Annual km:

Working hours:
Average life:

Maintenance labour:
Crew wages:
Annual overhead:
Annual interest:

Braking power:
Rated engine power:
Rolling resistance a0:
Rolling resistance al:

Bituminous VDES2:
Bituminous VDESaO0:
Bituminous VDESal:
Bituminous VDESaz2:

Bituminous CW1:
Bituminous CW2:
Unsealed VDES2:

Unsealed VDESa0:

Unsealed VDESal:

Unsealed VDESa2:

IDLE_FUEL:
ZETAB:
EHP:

EDT:
PACCS_a0:

NMTAMAX:
RIAMAX:

Wear coefficient:
Congestion effects factor:

Parts age effect:

Parts smoothing factor:
Parts roughness limit:
Parts congestion factor:

Min residual value:
Max residual value:

Nitrous oxide kO:
Nitrous oxide k1:
Particulates kO:
Particulates k1:

% vehicle made in country:
Tyre weight:

Cami¥%n medio, rYgido de dos ejes (> 3,5 toneladas)

Optimal life

15%

0,51

85.000 km/year
2.800 hours

8 years

3,20 per hour
2,00 per hour
812.000
12,00%

70 kW
100 kW
37,00
0,06

105,48 km/h
0,00 x 10-3
0,70

0,75

4,00

6,80

105,48 km/h
0,00 x 10-3
0,70

0,75

0,37 mL/s
0,057 mL/kW/s
0,10

0,86

0,20

0,40 m/s?
0,30 m/s?

0,00201 dm3J-m
0,10

0,371
0,25
2,96
0,10

2,00%
15,00%

1,00
1,00
1,00
1,00

10,00%
12,40 kg

Private use:
Passengers:
Work related trips:

Operating weight:

Passenger work time:
Non-work time:
Cargo delay time:

Rolling resistance a2:
FPLIM:

Unsealed CW1:
Unsealed CW2:
Concrete VDES2:
Concrete VDESaO0:
Concrete VDESal:
Concrete VDESaZ2:
Concrete CW1:
Concrete CW2:

PCTPENG:

Kpea:

Oil contam. losses:
Oil operation losses:

AMAXRI:

Wearable rubber volume:

Labour constant term:
Labour parts exponent:
Labour rotation factor:
Labour translation factor:

Max roughness threshold:

Carbon dioxide kO:
Sulphur dioxide kO:
Lead kO:

Unladen vehicle weight:

0%

1

100%

7,50 tonnes

0
0
0,10 per hour

0,01
1,00

4,00m
6,80m
105,48 km/h
0,00 x 10-2
0,70

0,75

4,00m
6,80m

80,00%

1,00

1,56 L/1000km
0,0021 L/1000km

20,00 m/s?

6,00 dm?

242,03
0,520
1,00
0,00

5,00 IRI

1,00
1,00
1,00

4,50 tonnes

HDM-4 Version 1,3
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HDM-4

Vehicle Fleet - Vehicle per Page

Medium Bus
Definition
Base type: Medium Bus Info: Autob-s intermedio (3,5 - 8,0 toneladas)
Category: Motorised Life method: Optimal life
Basic Characteristics
PCSE: 1,50 Retread cost: 15% Private use: 10%
No. of wheels: 6 ESALF: 0,30 Passengers: 23
No. of axles: 2 Annual km: 80.000 km/year Work related trips: 75%
Tyre type: Bias ply Working hours: 2.500 hours Operating weight: 6,00 tonnes
Base no. of recaps: 1,30 Average life: 8 years
Economic Unit Costs
New vehicle: 18.000 Maintenance labour: 3,00 per hour Passenger work time: 1,30 per hour
Replacement tyre: 70,00 Crew wages: 1,20 per hour Non-work time: 0,30 per hour
Fuel: 0,89 per litre Annual overhead: 50.000 Cargo delay time: 0
Lubricating oil: 3,90 per litre Annual interest: 12,00%
Forces
Frontal area: 5,00 m? Braking power: 70 kKW Rolling resistance a2: 0,01
CD: 0,55 Rated engine power: 100 kW FPLIM: 1,00
CD Multiplier: 1,14 Rolling resistance a0: 37,00
Driving power: 65 kW Rolling resistance al: 0,06
Speed
VCURVE_a0: 4,80 Bituminous VDES2: 141,84 km/h Unsealed CW1: 4,00m
VCURVE_al: 0,29 Bituminous VDESa0: 0,00 x 10-3 Unsealed CW2: 6,80m
VROUGH_a0: 1,15 Bituminous VDESa1: 0,60 Concrete VDES2: 141,84 km/h
ARVMAX: 200 mm/s Bituminous VDESa2: 0,75 Concrete VDESa0: 0,00 x 10-2
Speed beta: 0,19 Bituminous CW1: 4,00 Concrete VDESa1: 0,60
Speed sigma: 0,00 Bituminous CW2: 6,80 Concrete VDESa2: 0,75
cov: 0,15 Unsealed VDES2: 141,84 km/h Concrete CW1: 4,00m
CGR_a0: 94,90 Unsealed VDESa0: 0,00 x 10-3 Concrete CW2: 6,80m
CGR_al: 0,85 Unsealed VDESal: 0,60
CGR_a2: 2,80 Unsealed VDESa2: 0,75
Fuel
RPM_a0: 1.214 RPM IDLE_FUEL: 0,37 mL/s PCTPENG: 80,00%
RPM_al: 17,60 RPM/(m/s) ZETAB: 0,057 mL/kW/s Kpea: 1,00
RPM_a2: 2,32 RPM/(m/s)? EHP: 0,10 Oil contam. losses: 1,75 L/1000km
RPM_a3: 22,00 m/s EDT: 0,86 Oil operation losses: 0,0021 L/1000km
RPM_IDLE: 500 RPM PACCS_a0: 0,20
Acceleration Effects
Sigma amaxv: 0,75 m/s? NMTAMAX: 0,40 m/s? AMAXRI: 20,00 m/s?
FRIAMAX: 0,20 m/s? RIAMAX: 0,30 m/s2?
Tyres
Wheel diameter: 1,05 m Wear coefficient: 0,00207 dm3/J-m Wearable rubber volume: 6,00 dm3
Constant term: 0,02663 dm3 Congestion effects factor: 0,10
Maintenance
Parts constant term: 0,57 Parts age effect: 0,483 Labour constant term: 293,44
Parts roughness effect: 0,49 Parts smoothing factor: 0,25 Labour parts exponent: 0,520
Parts rotation factor: 1,00 Parts roughness limit: 0,49 Labour rotation factor: 1,00
Parts translation factor: 0,00 Parts congestion factor: 0,10 Labour translation factor: 0,00
Optimal Life
Regression coeff. 1: -65,8553 Min residual value: 2,00% Max roughness threshold: 5,00 IRI
Regression coeff. 2: -1,9194 Max residual value: 15,00%
Emissions
Hydrocarbon kO: 1,00 Nitrous oxide kO: 1,00 Carbon dioxide k0: 1,00
Hydrocarbon k1: 1,00 Nitrous oxide k1: 1,00 Sulphur dioxide k0: 1,00
Carbon monoxide kO: 1,00 Particulates kO: 1,00 Lead kO: 1,00
Carbon monoxide 1,00 Particulates k1: 1,00
Energy
Used in production: 700 GJ % vehicle made in country: 10,00% Unladen vehicle weight: 4,50 tonnes
% parts made in country: 10,00% Tyre weight: 9,80 kg
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Vehicle Fleet - Vehicle per Page

Mini bus
Definition
Base type: Light Bus Info: Autob-s ligero (aproximadamente < 3,5 toneladas)
Category: Motorised Life method: Optimal life
Basic Characteristics
PCSE: 1,40 Retread cost: 15% Private use: 0%
No. of wheels: 4 ESALF: 0,01 Passengers: 10
No. of axles: 2 Annual km: 90.000 km/year Work related trips: 75%
Tyre type: Bias ply Working hours: 2.500 hours Operating weight: 2,50 tonnes
Base no. of recaps: 1,30 Average life: 7 years
Economic Unit Costs
New vehicle: 18.400 Maintenance labour: 3,00 per hour Passenger work time: 1,30 per hour
Replacement tyre: 57,00 Crew wages: 1,20 per hour Non-work time: 0,30 per hour
Fuel: 0,81 per litre Annual overhead: 375.000 Cargo delay time: 0
Lubricating oil: 3,90 per litre Annual interest: 12,00%
Forces
Frontal area: 4,00 m? Braking power: 45 kW Rolling resistance a2: 0,01
CD: 0,50 Rated engine power: 75 kW FPLIM: 1,00
CD Multiplier: 1,13 Rolling resistance a0: 37,00
Driving power: 50 kW Rolling resistance al: 0,06
Speed
VCURVE_a0: 4,80 Bituminous VDES2: 123,84 km/h Unsealed CW1: 4,00m
VCURVE_al: 0,29 Bituminous VDESa0: 0,00 x 10-3 Unsealed CW2: 6,80m
VROUGH_a0: 1,15 Bituminous VDESa1: 0,60 Concrete VDES2: 123,84 km/h
ARVMAX: 200 mm/s Bituminous VDESa2: 0,75 Concrete VDESa0: 0,00 x 10-2
Speed beta: 0,19 Bituminous CW1: 4,00 Concrete VDESa1: 0,60
Speed sigma: 0,00 Bituminous CW2: 6,80 Concrete VDESa2: 0,75
cov: 0,15 Unsealed VDES2: 123,84 km/h Concrete CW1: 4,00m
CGR_a0: 94,90 Unsealed VDESa0: 0,00 x 10-3 Concrete CW2: 6,80m
CGR_al: 0,85 Unsealed VDESal: 0,60
CGR_a2: 2,80 Unsealed VDESa2: 0,75
Fuel
RPM_a0: 1.214 RPM IDLE_FUEL: 0,37 mL/s PCTPENG: 80,00%
RPM_al: 17,60 RPM/(m/s) ZETAB: 0,057 mL/kW/s Kpea: 1,00
RPM_a2: 2,32 RPM/(m/s)? EHP: 0,10 Oil contam. losses: 1,75 L/1000km
RPM_a3: 22,00 m/s EDT: 0,86 Oil operation losses: 0,0021 L/1000km
RPM_IDLE: 500 RPM PACCS_a0: 0,20
Acceleration Effects
Sigma amaxv: 0,75 m/s? NMTAMAX: 0,40 m/s? AMAXRI: 20,00 m/s?
FRIAMAX: 0,20 m/s? RIAMAX: 0,30 m/s2?
Tyres
Wheel diameter: 0,80 m Wear coefficient: 0,00169 dm3/J-m Wearable rubber volume: 1,60 dm3
Constant term: 0,02173 dm3 Congestion effects factor: 0,10
Maintenance
Parts constant term: 10,14 Parts age effect: 0,371 Labour constant term: 242,03
Parts roughness effect: 1,97 Parts smoothing factor: 0,25 Labour parts exponent: 0,520
Parts rotation factor: 1,00 Parts roughness limit: 1,97 Labour rotation factor: 1,00
Parts translation factor: 0,00 Parts congestion factor: 0,10 Labour translation factor: 0,00
Optimal Life
Regression coeff. 1: -65,8553 Min residual value: 2,00% Max roughness threshold: 5,00 IRI
Regression coeff. 2: -1,9194 Max residual value: 15,00%
Emissions
Hydrocarbon kO: 1,00 Nitrous oxide kO: 1,00 Carbon dioxide k0: 1,00
Hydrocarbon k1: 1,00 Nitrous oxide k1: 1,00 Sulphur dioxide k0: 1,00
Carbon monoxide kO: 1,00 Particulates kO: 1,00 Lead kO: 1,00
Carbon monoxide 1,00 Particulates k1: 1,00
Energy
Used in production: 500 GJ % vehicle made in country: 10,00% Unladen vehicle weight: 1,75 tonnes
% parts made in country: 10,00% Tyre weight: 7,00 kg
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Vehicle Fleet - Vehicle per Page

Small Trucks

Definition
Base type:
Category:

Basic Characteristics
PCSE:

No. of wheels:

No. of axles:

Tyre type:

Base no. of recaps:

Economic Unit Costs
New vehicle:
Replacement tyre:
Fuel:

Lubricating oil:

Forces
Frontal area:
CD:
CD Multiplier:

Driving power:

Speed
VCURVE_a0:
VCURVE_al:
VROUGH_a0:
ARVMAX:
Speed beta:
Speed sigma:
CoVv:
CGR_a0:

CGR_al:
CGR_az:

Fuel
RPM_a0:
RPM_al:
RPM_a2:
RPM_a3:
RPM_IDLE:

Acceleration Effects
Sigma amaxv:
FRIAMAX:

Tyres
Wheel diameter:
Constant term:

Maintenance
Parts constant term:
Parts roughness effect:
Parts rotation factor:
Parts translation factor:

Optimal Life
Regression coeff. 1:
Regression coeff. 2:

Emissions
Hydrocarbon kO:
Hydrocarbon k1:

Carbon monoxide kO:

Carbon monoxide

Energy
Used in production:
% parts made in country:

Light Truck
Motorised

1,30

4

2

Bias ply
1,30

17.000
88,00

0,77 per litre
3,90 per litre

4,00 m?
0,55
1,13

50 KW

4,80

0,29

1,15

200 mm/s
0,19

0,00

0,15
94,90
0,85

2,80

1.214 RPM
17,60 RPM/(m/s)
2,32 RPM/(m/s)?
22,00 m/s

500 RPM

0,75 m/s?
0,20 m/s?

0,80 m
0,02400 dm3

7,29
2,96
1,00
0,00

-65,8553
-1,9194

1,00
1,00
1,00
1,00

400 GJ
10,00%

Info:
Life method:

Retread cost:
ESALF:
Annual km:

Working hours:
Average life:

Maintenance labour:
Crew wages:
Annual overhead:
Annual interest:

Braking power:
Rated engine power:
Rolling resistance a0:
Rolling resistance al:

Bituminous VDES2:
Bituminous VDESaO0:
Bituminous VDESal:
Bituminous VDESaz2:

Bituminous CW1:
Bituminous CW2:
Unsealed VDES2:

Unsealed VDESa0:

Unsealed VDESal:

Unsealed VDESa2:

IDLE_FUEL:
ZETAB:
EHP:

EDT:
PACCS_a0:

NMTAMAX:
RIAMAX:

Wear coefficient:
Congestion effects factor:

Parts age effect:

Parts smoothing factor:
Parts roughness limit:
Parts congestion factor:

Min residual value:
Max residual value:

Nitrous oxide kO:
Nitrous oxide k1:
Particulates kO:
Particulates k1:

% vehicle made in country:
Tyre weight:

pequezo cami¥zn de dos ejes (aprox. < 3,5 toneladas)

Optimal life

15%

0,15

60.000 km/year
1.500 hours

9 years

3,20 per hour
1,60 per hour
405.000
12,00%

45 kW
75 kW
37,00
0,06

128,16 km/h
0,00 x 10-3
0,70

0,75

4,00

6,80

128,16 km/h
0,00 x 10-3
0,70

0,75

0,37 mL/s
0,057 mL/kW/s
0,10

0,86

0,20

0,40 m/s?
0,30 m/s?

0,00187 dm3J-m
0,10

0,371
0,25
2,96
0,10

2,00%
15,00%

1,00
1,00
1,00
1,00

10,00%
7,00 kg

Private use:
Passengers:
Work related trips:

Operating weight:

Passenger work time:
Non-work time:
Cargo delay time:

Rolling resistance a2:
FPLIM:

Unsealed CW1:
Unsealed CW2:
Concrete VDES2:
Concrete VDESaO0:
Concrete VDESal:
Concrete VDESaZ2:
Concrete CW1:
Concrete CW2:

PCTPENG:

Kpea:

Oil contam. losses:
Oil operation losses:

AMAXRI:

Wearable rubber volume:

Labour constant term:
Labour parts exponent:
Labour rotation factor:
Labour translation factor:

Max roughness threshold:

Carbon dioxide kO:
Sulphur dioxide kO:
Lead kO:

Unladen vehicle weight:

0%

1

100%

2,00 tonnes

0
0
0,10 per hour

0,01
1,00

4,00m
6,80m
128,16 km/h
0,00 x 10-2
0,70

0,75

4,00m
6,80m

80,00%

1,00

1,56 L/1000km
0,0021 L/1000km

20,00 m/s?

1,60 dm?

242,03
0,520
1,00
0,00

5,00 IRI

1,00
1,00
1,00

1,80 tonnes
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H D M - 4 Road Sections - Section per Page

HIGHWAY DEVELOPMENT & MANAGEMENT

Study Name:
Run Date:

NRRP, Kyrgyz Republic, (Osh Batken Isfana)
26-06-2014

1C / Sectionl1C (28 - 75)

Definition

Section name:
Section ID:

Link name:

Link ID:

Speed flow type:
Traffic flow pattern:

Geometry

Rise + fall:
Avg horiz curvature:

Pavement

Material type:
Current surface:
Previous surface:

Condition

Condition year:

IRI:

Total area cracking:
Ravelled area:

Speed related

Num rises & falls:
Superelevation:
Sigma adral:

SectionlC (28 - 75)
1C

Osh Batken Isfana
osIs

Four Lane Road
Inter-urban

16 m/km
24 deg/km

Hot Rolled Asphalt (HRA)

150 mm
100 mm

2013

5,40 m/km
30,00 %
20,00 %

1 no./km
2,00 %
0,10 m/s?

Drainage, Shoulders and NMT Lanes

Num shoulders:
Edge step:
Drainage factor:

History

Surface defect CDS:
Base defect CDB:

2
10 mm
1,00

0,75
0,80

Surface Distress Calibration

Struct cracking init:
Wide cracking init:
Trans cracking init:
Ravelling init:
Pothole init:

Edge break init:

1,00
1,00
1,00
1,00
1,00
1,00

Surface Texture Calibration

Texture depth:

1,00

Structural Defects Calibration

Rut init densification:
Struct deterioration:
Plastic deformation:

Surface wear:

1,00
1,00
0,00
1,00

Climate zone:
Road class:
Surface class:
Pavement type:
Length:

Cway width:

Speed limit:
Altitude:

Last constr year:
Last rehab year:
Last surface year:

Number of potholes:
Edge break:
Mean rut depth:

XNMT:
XFRI:

Drain life calibration factor:
Separate NMT lanes:

Relative compaction:
Prev structural cracking:

Struct cracking prog:
Wide cracking prog:
Trans cracking prog:
Ravelling prog:

Pothole prog:

Time lapse to patching:

Skid resistance:

% vehicles studded tyres:
Salt used on road:

SN seasonal effects:

SN due to cracking:

Kyrgyz

Primary or Trunk

Bituminous
AMSB
47,03 m
8,00 m

80 km/h
1.000 m

2002
2007
2007

10 per km
100,00 m?/km
20 mm

1,00
1,00

1,00
No

97 %
0%

1,00
1,00
1,00
1,00
1,00
12 months

1,00

0%
No

1,00
1,00

Shoulder width:
Number of lanes:
Motorised AADT:

NM AADT:
AADT year:
Flow direction:

Drain type:

Last prevent year:
Base thickness:
Resilient modulus:

Texture depth:
Skid resistance:
Drainage:

XMT:
Speed limit enforcement:

Num NMT lanes:
NMT lane surface type :

Prev area wide cracking:
Prev trans thermal cracks:

Dist all struct cracking:

Dist trans thermal cracking:
Dist wide struct cracking:
Cracking retardation time:
Ravelling retardation time:

Speed effects:

Roughness envir coeff:
Roughness progression:
Effective no. of lanes:

1,25 m

2

9.556

0

2014
Two-way

Fully Lined and Linked

2007
250 mm
15,00 GPa

0,50 mm
0,40
Excellent

1,00
1,10

0
Bituminous

0%
0 no./km

100 %
0%
0%

0 years
1,00

1,00

1,00
1,00
2,00

HDM-4 Version 1,3
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H D M _ 4 MT RUC Summary per veh-km by Vehicle (G

HIGHWAY DEVELOPMENT & MANAGEMENT Study Name: NRRP, Kyrgyz Republic, (Osh Batken Isfana)
Run Date: 26-06-2014
Currency: US Dollar

Section: Section1C (28 - 75)
Alternative: Alternativa Base

Sect ID: 1C Road Class: Primary or Trunk
Length: 47,03 km Width: 8,00 m Rise+Fall: 15,59 m/km Curvature: 24,38 deg/km

Annual Average Vehicle Operating Cost per veh-km

Articulated Trucks

Cars

Heavy (3-axle) Trucks
Large Buses

Medium (2-axle) Trucks
Medium Bus

Mini bus

@ Small Trucks

EEO000E®

Cost per veh-km

2024
2030
2031
2032
2033
2034
2035
2036
2037
2038|
2039
2040
2041
2042
2043
2044
2045

2017
2018|
2019
2020
2021
2022
2023
2025
2026
2027
2028
2029

Year
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HDM-4 MTRUC Summary per veh-km by Vehicle (Graph)

Section: Section1C (28 - 75)
Alternative: Con Proyecto

Sect ID: 1C Road Class: Primary or Trunk
Length: 47,03 km Width: 8,00 m Rise+Fall: 15,59 m/km Curvature: 24,38 deg/km

Annual Average Vehicle Operating Cost per veh-km

JURTERPY

Articulated Trucks

Cars

Heavy (3-axle) Trucks
Large Buses

Medium (2-axle) Trucks
Medium Bus

Mini bus

@ Small Trucks

DEO0O00N®

Cost per veh-km
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H D M _ 4 Cost Streams by Road Section

HIGHWAY DEVELOPMENT & MANAGEMENT Study Name: NRRP, Kyrgyz Republic, (Osh Batken Isfana)

Run Date: 26-06-2014
Currency: US Dollar (millions)

Alternative: Alternativa Base

Section: Section1C (28 - 75) Road Class: Primary or Trunk

Surface Class: Bituminous

Length: 47,03 km Width: 8,00 m
Year Road Agency MT Travel | Exo. Costs &

Capital Recurrent Special MT vVoC Time Benefits Total Costs

2017 7.789 0.001 0.038 281.935 7.490 0.000 297.253
2018 0.000 0.000 0.038 276.243 7.489 0.000 283.770
2019 0.000 0.000 0.165 288.383 7.799 0.000 296.347
2020 0.000 0.000 0.038 301.502 8.131 0.000 309.671
2021 0.000 0.000 0.038 316.167 8.499 0.000 324.704
2022 0.000 0.000 0.165 333.679 8.929 0.000 342.773
2023 0.000 0.000 0.038 356.378 9.469 0.000 365.885
2024 0.000 0.000 0.038 387.231 10.196 0.000 397.465
2025 0.000 0.000 0.165 428.593 11.202 0.000 439.961
2026 0.000 0.000 0.038 481.751 12.567 0.000 494.356
2027 7.789 0.000 0.038 547.994 14.346 0.000 570.167
2028 0.000 0.000 0.165 408.962 11.089 0.000 420.216
2029 0.000 0.000 0.038 426.928 11.549 0.000 438.515
2030 0.000 0.000 0.038 446.396 12.046 0.000 458.479
2031 0.000 0.000 0.165 467.988 12.592 0.000 480.746
2032 0.000 0.000 0.038 493.333 13.223 0.000 506.594
2033 0.000 0.000 0.038 525.635 14.006 0.000 539.679
2034 0.000 0.000 0.165 568.990 15.044 0.000 584.200
2035 0.000 0.000 0.038 626.954 16.464 0.000 643.456
2036 0.000 0.000 0.038 701.745 18.385 0.000 720.168
2037 7.789 0.000 0.165 795.442 20.906 0.000 824.302
2038 0.000 0.000 0.038 610.042 16.597 0.000 626.678
2039 0.000 0.000 0.038 637.447 17.313 0.000 654.799
2040 0.000 0.000 0.165 666.952 18.080 0.000 685.197
2041 0.000 0.000 0.000 699.751 18.931 0.000 718.683
2042 0.000 0.000 0.000 738.578 19.940 0.000 758.518
2043 0.000 0.000 0.000 786.668 21.163 0.000 807.831
2044 0.000 0.000 0.000 851.702 22.811 0.000 874.513
2045 0.000 0.000 0.000 940.960 25.115 0.000 966.074

Total cost for 23.366 0.001 1.930| 15394329 | 411.373 0.000 | 15,830.999

the section:

HDM-4 Version 1,3
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HDM -4 Cost Streams by Road Section
Alternative: Con Proyecto
Section: Section1C (28 - 75) Road Class: Primary or Trunk

Surface Class: Bituminous

Length: 47,03 km Width: 8,00 m
Year Road Agency MT Travel | Exo. Costs &

Capital Recurrent Special MT voC Time Benefits Total Costs

2017 10.243 0.000 0.000 281.935 7.490 0.000 299.668
2018 17.790 0.000 0.000 293.212 7.790 0.000 318.793
2019 17.790 0.000 0.000 304.941 8.102 0.000 330.833
2020 8.087 0.000 0.000 317.139 8.426 0.000 333.651
2021 0.000 0.000 0.038 366.560 9.798 0.000 376.396
2022 0.000 0.000 0.165 381.393 10.192 0.000 391.750
2023 0.000 0.000 0.038 396.799 10.602 0.000 407.439
2024 0.000 0.000 0.038 412.854 11.028 0.000 423.920
2025 0.000 0.000 0.165 429.662 11.476 0.000 441.302
2026 0.000 0.000 0.038 447.264 11.944 0.000 459.246
2027 0.000 0.000 0.038 465.700 12.433 0.000 478.171
2028 0.000 0.000 0.165 485.201 12.946 0.000 498.312
2029 6.434 0.000 0.038 506.199 13.491 0.000 526.162
2030 0.000 0.000 0.038 528.406 14.065 0.000 542.509
2031 0.000 0.000 0.165 551.927 14.672 0.000 566.764
2032 7.789 0.000 0.038 577.236 15.322 0.000 600.386
2033 0.000 0.000 0.038 591.715 15.853 0.000 607.606
2034 0.000 0.000 0.165 616.376 16.519 0.000 633.060
2035 0.000 0.000 0.038 642.188 17.216 0.000 659.442
2036 0.000 0.000 0.038 669.254 17.944 0.000 687.237
2037 0.000 0.000 0.165 698.519 18.735 0.000 717.419
2038 0.000 0.000 0.038 730.307 19.586 0.000 749.931
2039 0.000 0.000 0.038 764.207 20.490 0.000 784.735
2040 0.000 0.120 0.165 800.593 21.457 0.000 822.335
2041 7.789 0.000 0.000 839.138 22.490 0.000 869.417
2042 0.000 0.000 0.000 862.589 23.346 0.000 885.936
2043 0.000 0.000 0.000 901.183 24.427 0.000 925.610
2044 0.000 0.000 0.000 945.718 25.697 0.000 971.415
2045 0.000 0.000 0.000 999.012 27.240 0.000 1,026.252

Total cost for 75.922 0.120 1.651| 16,807.228 450.777 0.000 | 17,335.698

the section:

HDM-4 Version 1,3

Page 2 of



HDM -4 Cost Streams by Road Section

Summary of Total Undiscounted Economic Costs by Alternative and Section:

Alternativa

Con Proyec

Section1C (28 - 75)

15.831,00

17.335,70

HDM-4 Version 1,3
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Environmental Management Plan
Environmental Monitoring Form
Environmental Checklist

Environmental Monitoring Plan



Environmetal Management Plan for Osh - Batken - Isfana Road Rehabilitation Project

Monitorig items and/or methodologies of measurement are to be determined by the recipient country based on the IEE or EIA study result, and to be confirmed by JICA

Construction Phase
: Methods, equipment and as o
. Potential L Measured . Past trend and current
Project . Mitigation Measures . . S Standard for Conts Responsibl . . .
rojec Environmental Higation Veasures Parameters to be Monitored Location frequency of Measurement Value andard for Contract SSPONSIDE | Gratus including remedial
Activity I (Proposed/Implemented) (Date and/or time of Average/Max/Total, etc (Legal, Standard) iFnec
mpact Messurement (Average/Max/Total, etc) measures if necessary
300pg/m3(max. for 1h) for Si
2 points at the vicinity of the High: XXug/m3(@@h) |content 20%-70%
*Watering of unpaved roads PMI0 construction yard; one for Bishkek side Low: XXug/m3(@@h) |100ug/m3(ave. for 24h) for Si IPIG/MOTC
and another for Osh side Average: XXpg/m3(@@h) [content 20%-70%
(WHO:50ug/m3,IFC:12.5ug/m3)
+Usage of appropriate oil 2 points at the vicinity of the High: XXpg/m3(@@h) | 500pg/m3(max. for 1h)
Periodical maintenance of co construction yard; one for Bishkek side Low: XXpg/m3(@@h) | 300pg/m3(ave. for 24h) IPIG/MOTC
machinery engine and another for Osh side Average: XXpg/m3(@@h) | (WHO:1000ug/m3 for 8 hours)
+Usage of appropriate oil 2 points at the vicinity of the High: XXpg/m3(@@h)  |400pg/m3(max. for 1h)
Air polluti Periodical maintenance of NO construction yard; one for Bishkek side Low: XXug/m3(@@h)  |60ug/m3(ave. for 24h) IPIG/MOTC
it polution machinery engine and another for Osh side Average: XXjig/m3(@@h) |NOx (WHOI50ug/m3, IFC:10mg/l)
N 2 points at the vicinity of the High: XXpg/m3(@®@h) |85ug/m3(max. for 1h)
“Speed limit for construction-related ! . ) -
ve}':fm it for construction-refate NO, construction yard; one for Bishkek side Low: XXpg/m3(@@h) | 40ng/m3(ave. for 24h) IPIG/MOTC
. and another for Osh side Average: XXpg/m3(@ @h) |(WHO:200pg/m3,IFC:50ug/m3)
2 points at the vicinity of the High: XXpg/m3(@@h)  |500pg/m3(max. for 1h)
Construction-related vehicles mus ! . )
ua‘;‘:y‘:{‘fr ;;"m:::: P:m‘: s must S0, construction yard; one for Bishkek side Low: XXug/m3(@@h)  [50pg/m3(ave. for 24h) IPIG/MOTC
g s and another for Osh side Average: XXpg/m3(@@h) |(WHO:20p/m3,IFC:5pg/m3)
2 points at the vicinity of the High: XXpg/m3(@@h)  |500pg/m3(max. for 1h)
+Usage of electrical dust collector cD construction yard; one for Bishkek side Low: XXug/m3(@@h)  |50pg/m3(ave. for 24h) IPIGMOTC
and another for Osh side Average: XXpg/m3(@@h) |(WHO:20p/m3,IFC:5pg/m3)
2 points at the vicinity of the Leg. : Day=60/Night=50
; Lmax.: Day=75/Night=63
Noise +Using low-noise type machinery dB construction yard; one for Bishkek side ol IPIG/MOTC
X for areas immediately adjacent to
and another for Osh side
hotels and dormitories
“Monitoring waste effuluent from o
construaton yard and workers' cami 2 points at the vicinity of the 65-8.5
* Y S camp pH construction yard; one for Bishkek side . IPIG/MOTC
and take proper countermeasure if X (IFC:6-9)
and another for Osh side
needed
“Monitoring discharging water from| 2 points at the vicinity of the
workers' camp and take proper DO construction yard; one for Bishkek side ooyl ooy IPIG/MOTC
Water quality if appropriate and another for Osh side
. . 2 points at the vicinity of the
+Usage of mach th ! . )
Usage of machinery wil s construction yard; one for Bishkek side ooyl ooy IPIG/MOTC
purification unit for exhust gas °
and another for Osh side
Periodical checkup of machinery 2 points at the vicinity of the oomsl
and/or equipment and proper Oil & Grease construction yard; one for Bishkek side oomy/! upc»mng‘ /1) IPIG/MOTC
treatment if needed and another for Osh side Home
To ensure asphalt plant is
-Site survey to ensure the location | located >500m from Along the OBI Road (Situaion to be described) - IPIGIMOTC
residential arcas
Air Quality
~Periodical checkup for To ensure dust suppression | L waste disposl
“Road implementing watering on public  [plan being impl. Particulate | =" Y P (Situaion to be described) Following EMP IPIG/MOTC
Rehabilitation roads as well as construction yards | matter and smoke per EMP |*"%
Work for 28km -
7skm +Chemical checkup for waste Disposal of solid waste 2-3 points at the waste disposal yard
: Waste Ma t " li - IPIG/MOT
*Bridge Re- aste Management | i terial properly for cach work of 400km & 45 1km ®8iitrca GMOTC
construction —— - N
Work Visual mapcc%lon to ensure
. P - that construction activities
Rare and sensitive | *Conduction site investigation for . . . . .
. keep a safe distance to any | Especialy for surrounding environment Type of acuatic organizms, )
species ccosystem and take proper . ! > - IPIG/MOTC
B such species and potential ~ |of rivers acuatic weeds, dense etc.
countermeasures, if any
harm can be averted
Air pollution from (- Periodical maintenance for Temporay yards for machinery parkin,
improper machinery Exhaust fumes poray yarcs ! Y parking (Situaion to be described) - MOTC
. . e and/or construction yards
of | Usage of apprpriate fucl
equipment or . i ion si i
i Watering of unpaved roads and [ Construction sies, public road and (Situsion to be described) i MOTC
machinery construction yards dumping sites
Equipment “Periodical & proper maintenance {¢ o or o Temporay yards for machinery parking e@iica i MOTC
A for machinery and/or construction yards
servicing and — - - -
fucling “Periodical & proper maintenance |G i or el Temporay yards for machinery parking eeliea i MOTC
for machinery and/or construction yards —
Periodical instruction for
Worker’s educati ! ruetie Educati or instruction | Constructi s and/or worker' Describe: when, where, t .
orker’s education |t o o HIV & | Fducation and/or instruction | Construction yards and/or worker's (Describe: when, where, to . PIGMOTC
on HIV and AIDS~ [11C opportunities for workers | camp whom etc.)
Erosion “Periodical checkup and take proper{ Occurrence of erosion at —[poo (Situsion to bo deseribed) . MOTC
countermeasures, if any river sites
R Procurement of fill material - ) )
-Unannounced inspections " ‘ (Situaion to be described) Following EMP MOTC
) from designated quaries e
Quarries Quarries site
+Periodical checkup Quarry rehabilitation is (Situaion to be described) Following EMP MOTC
conducted per EMP
Community *Periodical consultation with local |p o sio) concems (Situaion to be described) - IPIGMOTC
government and community groups
Along the OBI Road
Revegetation Periodical monitoring Eﬁ;‘es‘a“m activities per (Situaion to be described) Following EMP IPIGMOTC
Availability of appropriate
Worker's safety ana| D21y cheekup of PPE for workers |personal protective Construction yards -
orker’s safety an . T
health L . . . L .
*Periodical instruction for avoidung | Provision of safety Construction yards and/or worker's ~
accidents instructions for workers camp
o Proper maintaining of (Preparation of checklists for )
. c . orker' } Following EMP MOTC
Material Sorage | e checkp storage facilitis as per EMP | Construction yards and/or worker's daily record) clowing
camp
Periodical checkup Emergency response plan - MOTC
Material . Storage of hydrocarbon Construction yards - MOTC
Daily checkup of harmful and
management at . ol
dangerous materials Storage of chemical material | Construction yards - MOTC

construction yards
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MONITORING FORM for Osh-Batken-Isfana Road

Construction Phase

1. Responses/Actions to Comments and Guidance from Government Authorities and the Public

Monitoring Item

Monitoring Results during Report Period

Number and contents of formal comments made by the

public

Number and contents of responses from Government

agencies

2. Mitigation Measures for Pollution

- Ambient Air
Remarks
Measure | Measure , Referred
. Country’s . (Measurement
Item Unit d Value d Value International .
(Mean) (Max.) Standards Standards Point, Frequency,
) Method, etc.)
PM with silica | mg/m’ 0.15 : hourly max. rerl
content > 70% 0.05 : daily ave. Quarterly
PM with silica | mg/m’ 0.3 : hourly max.
content 20-70% 0.1 :daily ave. Quarterly
PM with silica | mg/m’ 0.5 :hourly max. Quarter]
content < 20% 0.15 : daily ave. uarterly
3
mg/m 5 :hourly max.
co 3 - daily ave. Quarterly
3
mg/m 0.40 : hourly max.
NO 0.06 : daily ave. Quarterly
3
mg/m 0.085 : hourly max.
NO., 0.04 : daily ave. Quarterly
3
SO. mg/m 0.5 : hourly max.
’ 0.05 : daily ave. Quarterly
CD mg/m’ 0.5 : hourly max. Quarter]
(Cement Dust) 0.05 : daily ave. y
- Air Quality

Monitoring Item

Monitoring Results during Report Period

Measures to be taken

Visual inspection to ensure asphalt plant
is located >500m from residential areas

Visual inspection to ensure dust
suppression plan being impl. Particulate

matter and smoke per EMP

- Water Quality
. Measure | Measure Country’s Referlzed (Ml::;:?:::lsent
Ttem Unit (zl\\/llilz:l:) %;,?;T; Standards Inst:::;;lrodnsal Point, Frequency,
) Method, etc.)

pH pH 6.5-8.5 Quarterly
DO mg/1 >4 Quarterly
S mg/1 <250 Quarterly
SS mg/1 No KYG Standard Quarterly
Oil & Grease mg/1 <0.05 Quarterly




Monitoring Item

Monitoring Results during Report

Period

Measures to be taken

Visual inspection that solid waste is
disposed per EMP

- Waste Management

Monitoring Item

Monitoring Results during Report

Measures to be taken

Period
Visual inspection that solid waste is
disposed per EMP
- Noise
Measure | Measure Referred Remarks
. Country’s . (Measurement
Item Unit d Value d Value International X
(Mean) (Max.) Standards Standards Point, Frequency,
: Method, etc.)
Noise Level. dB(A) No standard for Quarterly
Leq. remote area

3. Natural Environment
- Rare and sensitive species

Monitoring Item

Monitoring Results during Report Period

Measures to be taken

Visual inspection to ensure that
construction activities keep a safe
distance to any such species and
potential harm can be averted
immediately

- Air pollution from improper maintenance of equipment or machinery

Monitoring Item

Monitoring Results during Report Period

Measures to be taken

Exhaust fumes

Dust

- Equipment servicing and fueling

Monitoring Item

Monitoring Results during Report Period

Measures to be taken

Prevention of spilling of oil and fuel

- Erosion

Monitoring Item

Monitoring Results during Report Period

Measures to be taken

Visual inspection of prevention
measures per EMP and occurrence of
erosion

- Quarries

Monitoring Item

Monitoring Results during Report Period

Measures to be taken

Visual inspection to ensure fill is
only obtained from designated
quarries per EMP

Visual inspection to ensure quarry
rehabilitation is conducted per EMP




4 . Social Environment
- Community

Monitoring Item

Monitoring Results during Report Period

Measures to be taken

Consult with government and
community groups along the
allignment to monitor environmental
concerns

- Revegetation

Monitoring Item

Monitoring Results during Report Period

Measures to be taken

Monitoring of progress of
reforestation activities per EMP

- Rocf fall

Monitoring Item

Monitoring Results during Report Period

Measures to be taken

Visual inspection

- Worker's safety and health

Monitoring Item

Monitoring Results during Report Period

Measures to be taken

Availability of appropriate personal
protective equipment

Provision of safety instruction
opportunity for workers

- Worker's education on HIV/AIDS

and other STDs

Monitoring Item

Monitoring Results during Report Period

Measures to be taken

Education and/or instruction
opportunities for workers

- Worker's safety and health

Monitoring Item

Monitoring Results during Report Period

Measures to be taken

Availability of appropriate personal
protective equipment

Provision of safety instruction
opportunity for workers

5. Others

- Material Storage Sites

Monitoring Item

Monitoring Results during Report Period

Measures to be taken

Visual inspection. Ensure storage
sites are using existing concrete
hardstands. Ensure vegetation
clearance has been minimized.

- Hydrocarbon and chemical storage

Monitoring Item

Monitoring Results during Report Period

Measures to be taken

Visual Inspection of storage facilities as
per EMP and emergency response plan




Operation Phase

1. Mitigation Measures for Pollution

- Air Quality

Monitoring Item

Monitoring Results during Report Period

Measures to be taken

Particulate matter and smoke as per EMP

- Water Quality

Monitoring Item

Monitoring Results during Report Period

Measures to be taken

Visual assessment of increased
suspended solids from areas of
erosion, if identified

- Waste Management

Monitoring Item

Monitoring Results during Report Period

Measures to be taken

Spillage of environmentally harmful
substances

Subsidence of filled earth

- Noise

Monitoring Item

Monitoring Results during Report Period | Measures to be taken

dBA at sensitive areas as per EMP

2 . Natural Environment

- Erosion

Monitoring Item

Monitoring Results during Report Period

Measures to be taken

Visual assessment of erosion
resulting from project

3. Social Environment

-Revegetation

Monitoring Item

Monitoring Results during Report Period

Measures to be taken

Ongoing monitoring of revegetation
as per EMP

4 . Others

-Road Safety

Monitoring Item

Monitoring Results during Report Period

Measures to be taken

Collect road accident data

-Facilities inspection

Monitoring Item

Monitoring Results during Report Period

Measures to be taken

Performance checkup of installed
facilities
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Environmental Monitoring Plan on Construction Phase for Osh-Batken Isfana Road Rehabilitation Project

The latest results of the below monitoring items shall be submitted to the lenders as part of Quarterly Progress Report throughout the construction phase.

Construction Phase

1. Response/Actions to Comments and Guidance from Government Authorities and the Public

Monitoring Item Monitoring Results during Report Period

Number and contents of formal comments made by}
the public

Number and contents of responses from
Government agencies

2. Pollution

-Ambient Air
Measured | Measured . Referred
Item Unit Value Value ;:t:lll:lta?dz Stzl::t:(:sctfor International Measurement Point Frequency
(Mean) (Max) Standards
PM with silica i’ 0.15 : hourly max. Quarterl
content > 70% | ™&™ 0.05 : daily ave. Y
PM with silica i 0.3 : hourly max. Quarterl
content 20- mg/m 0.1 : daily ave. Y
PM with silica i 0.5 : hourly max. Quarterl
content <20% | ™™ 0.15 : daily ave. Y
5 : hourly max.
"0 ’ ) arter]
¢ mg/m 3 : daily ave. Quarterly
0.40 : hourly max.
NO ’ ) arter]
mg/m 0.06 : daily ave. Quarterly
0.085 : hourly max.
NO. 3 . rter]
2 mg/m 0.04 : daily ave. Quarterly
0.5 : hourly max.
SO, 3 . rter]
- mg/m 0.05 : daily ave. Quarterly
CD (Cement 3 0.5 : hourly max.
. rter]
Dust) mg/m 0.05 : daily ave. Quarterly
-Air Quality
Monitoring Item Monitoring Results during Report Period Measures to be taken
Visual inspection to ensure asphalt plant is located
>500m from residential areas
Visual inspection to ensure dust suppression plan
being impl.
-Water Quality
M M Refi
. casured | Measured Country's Standards for ¢ err'ed .
Item Unit Value Value Standards Contract International Measurement Point Frequency
(Mean) (Max) Standards
pH pH 6.5-8.5
DO mg/l >4
S mg/l <250 Quarterly
SS mg/l No KYG Standard
Oil & Grease mg/l <0.05
-Waste Management
Monitoring Item Monitoring Results during Report Period Measures to be taken
Visual inspection that solid waste is disposed per E
-Noise
. Measured | Measured Country's Standards for Rcfcrr.cd .
Item Unit Value Value Standa;ds Contract International Measurement Point Frequency
(Mean) (Max) Standards
Noise Level. Ni fi
oise Leve dB(A) o standard for Quarterly
Leq. remote area
3. Natural Environment
-Rare andsensitivespecies
Monitoring Item Monitoring Results during Report Period Measures to be taken
Visual inspection to ensure that construction
activities keep a safe distance to any such species
and potential harm can be averted immediately
-Air pollution from improper mai nce of equip or hinery
Monitoring Item Monitoring Results during Report Period Measures to be taken
Exhaust fumes
Dust
-Equipment servicing and fueling
Monitoring Item Monitoring Results during Report Period Measures to be taken
Prevention of spilling of oil and fuel
-Erosion
Monitoring Item Monitoring Results during Report Period Measures to be taken
Visual inspection of prevention measures per EMP
and occurrence of erosion
-Quarries
Monitoring Item Monitoring Results during Report Period Measures to be taken
Visual inspection to ensure fill is only obtained
from designated quarries per EMP
Visual inspection to ensure quarry rehabilitation is
conducted per EMP




4. Social Environment

-Community

Monitoring Item

Monitoring Results during Report Period

Measures to be taken

Consult with government and community groups
along the allignment to monitor environmental

-Revegetation

Monitoring Item

Monitoring Results during Report Period

Measures to be taken

Monitoring of progress of reforestation activities
per EMP

-Rock fall

Monitoring Item

Monitoring Results during Report Period

Measures to be taken

Visual inspection

-Worker's safety and health

Monitoring Item

Monitoring Results during Report Period

Measures to be taken

Availability of appropriate personal protective
equipment

Provision of safety instruction opportunity for
workers

-Worker's education on HIV/AIDS and other STDs

Monitoring Item

Monitoring Results during Report Period

Measures to be taken

Education and/or instruction opportunities for
workers

5. Others

-Material Storage Sites

Monitoring Item

Monitoring Results during Report Period

Measures to be taken

Visual inspection. Ensure storage sites are using
existing concrete hardstands. Ensure vegetation
clearance has been minimized.

-Hydrocarbon and chemical storage

Monitoring Item

Monitoring Results during Report Period

Measures to be taken

Visual Inspection of storage facilities as per EMP
and emergency response plan
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