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 4¦ k)a:l;eKaledA 
 

 tarag 5>8-15 bgðajBIk)a:l;eKaledAsRmab;cMNtEpkugetn½rfμ I nigEpeTscrN_. 
tarag 5>9-15³ k)a:l;eKaledA 

 
 
 
 

     erobcMedayRkumsikSaKeRmag 

 

 5¦ TMhMmUldæanénRcaMgcMNt 
 

 tarag 5>8-16 bgðajBITMhMmUldæanénRcaMgcMNtEpkugetn½rf μ I nigEpeTscrN_. 
tarag 5>8-16³ TMhMmUldæanénRcaMgcMNtEp 

 

 
 
 RbPB³ RkumsikSaKeRmag 

 

 6¦ lkçN³elIkdak;cUl 
 

 k¦ RcaMgcMNtEp 
 

 tarag 5>8-17 bgðajBIlkçN³elIkdak;cUlenARcaMgcMNtEpkugetn½rf μ I ehIytarag 5>8-18 nigrUb 5>8-1 
bgðajBIlkçN³elIkdak;cUlrbs;dgeyagFn;F¶n;enARcaMgcMNt nigkarerobcMkg;dgeyagtamkarsn μt;enAcMNtEp 
kugetn½rfμ IenaH. 

tarag 5>8-17³ lkçN³elIkdak;cUlenARcaMgcMNt ¬cMNgEpkugetn½rf μ I¦ 
 

 
 
 
 
   erobcMedayRkumsikSaKeRmag 

tarag 5>8-18³ lkçN³elIkdak;cUlrbs;dgeyagFn;F¶n;enARcaMgcMNt ¬cMNgEpkugetn½rf μ I¦ 
 
 
 

 

 

 
        erobcMedayRkumsikSaKeRmag 

Vessel
Type

Weight
LOA
(m)

Beam
(m)

Draft
(m)

Loading
Capacity

Container Terminal Container 45,000 DWT 260 32.3 12.6 4,500 TEU

Cargo 15,000 DWT 148 23.1 9.2

Cruise Ship 80,000 GT 299 32.3 8.1

Target Vessel

Cruise Ship Terminal

Description

Length (m) Number

Container Terminal 350 2 -14.0 -14.6 35

Cruise Ship Terminal 300 1 -10.0 -11.0 15

Apron Width
(m)

Description
Berth Planned Depth

(CDL)
Design Depth

(CDL)

Normal
(kN/m2)

Normal
(kN/m2)

Vessel Size
Contact Velocity

(m/sec)
Contact Angle

(degree)

Container Terminal 30 15 45,000 DWT 0.10 10 1,000

Description

Surcharge Berthing Condition Tractive Force on
Mooring Bollard

(kN)

Seaside Landside

(kN/wheel) (kN/wheel)

600 540

⇔ - 60

⇕ 48 36

780 780

⇔ - 120

⇕ 72 72
Horizontal 

Storm/Seismic

Post-Panamax

Horizontal 

Vertical

Operation

Vertical

Loading Condition

Condition
Size

Direction
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          erobcMedayRkumsikSaKeRmag 

rUb 5>8-17³ karerobcMkg;dgeyagFn;F¶n;tamkarsn μt;enARcaMgcMNt 
 

 tarag 5>8-19 bgðajBIlkçN³elIkdak;cUlenARcaMgcMNtEpk)a:l;eTscrN_. 
 

tarag 5>8-19³ lkçN³elIkdak;cUlenARcaMgcMNtEp ¬cMNtEpk)a:l;eTscrN_¦ 
 

 
 

 
  erobcMedayRkumsikSaKeRmag 

 

 x¦ TIlancMNtEp pøÚvfñl; nigs<anEdlmanTMnak;TMng 
 

 tarag 5>8-20 nig 5>8-21 bgðajBIrfynþ nigeRKOgcRkelIkdak;TMnij RBmTaMgTMgn;Edlrfynþ nigeRKOg 
cRkTaMgenaHGacpÞúk)an. pgEdr tarag 5>8-22 nigrUb 5>8-18 bgðajBITMgn;rbs;dgeyagFn;F¶n;kg;ekAs‘U 
(RTG) GacelIk)an nigcMNuHkugetn½rtMerobKñabYnRsTab;. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Normal
(kN/m2)

Normal
(kN/m2)

Vessel Size
(DWT)

Contact Velocity
(m/sec)

Contact Angle
(degree)

Cruise Ship Terminal 30 15
15,000 DWT

80,000 GT
0.15 10 1,000

Berthing Condition Tractive Force on
Mooring Bollard

(kN)
Description

Surcharge



KeRmagsikSaBIkarBRgwglT§PaBRbkYtRbECg  
nigkarGPivDÆn_kMBg;EpRkugRBHsIhnu 

enARBHraCaNacRkkm<úCa 
 

5-155 

tarag 5>8-20³ rfynþdwkTMnij nigeRKOgcRkelIkdak;TMnij 
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

      erobcMedayRkumsikSaKeRmag 

 

tarag 5>8-21³ cMNuHpÞúkrbs;rfynþ nigeRKOgcRkelIkdak;TMnijsMxan; 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    erobcMedayRkumsikSaKeRmag 

Design Vehicle / Equipment Frequency
Trailer

Container

Top Lifter Occasional

Reachstacker (boom not extended) Occasional

Trailer Occasional

Forklift Occasional

Toplifter, Reachstacker, RTG, etc (not loaded) Occasional

Empty Container (4 high)

Toplifter, Reachstacker (loaded)

Office Area Regular Vehicle

Regular Vehicle

Trailer

Toplifter, Reachstacker, Forklift (not loaded) Occasional

Mobile Crane (100t capacity)

Mobile Crane (235t capacity)

Forklift Trucks (15 ton type)

Truck

Forklift Trucks (15 ton type)

Truck

Parking Area Truck

Main Access and
circulation road

Truck

Regular Vehicle

Trailer

Truck

Facility

Apron

Truck Loading/Unloading
Area

Cruise Ship
Terminal

Access Road & Bridge

Container
Terminal

Apron

Maintenance Yard
Van Pool

Yard Circulation Road,
Main Gate, Container
Terminal Access Road,
Container Related
Building Area

Equipment Description Conditions Front Wheels Rear Wheels

with load (15 t King Pin on 5th  wheel) 3.8 t x 8 wheels

without load (0.9 t King Pin on 5th wheel) 0.4 t x 8 wheels

with load on 5th wheel 3.2 t x 2 wheels 2.5 t x 8 wheels

without load on 5th wheel 2.0 t x 2 wheels 0.6 t x 8 wheels

with load 8.6 t x 4 wheels 3.1 t x 2 wheels

without load 5.4 t x 4 wheels 7.2 t x 2 wheels

with load 21.2 t x 4 wheels 7.5 t x 2 wheels

without load 9.7 t x 4 wheels 12.9 t x 2 wheels

with load 8.6 tx 4 wheels 3.1 t x 2 wheels

without load 5.4 t x 4 wheels 7.2 t x 2 wheels

with load 21.2 t x 4 wheels 7.5 t x 2 wheels

without load 9.7 t x 4 wheels 12.9 tx 2 wheels

Forklift Truck for
heavy cargo

15 ton capacity With load
14.5t
tire pressure 7.6 kg/cm2

Fork Lift Truck for
General Use

2.5 ton capacity with load 2.9 t x 2 wheels 0.6 tx 2 wheels

Mobile Crane 100t capacity with load Per outrigger 70t

4 Tiers, 30.5 t
under Spreader

Reach Stacker for
Loaded Containers

5 Tiers, 4.5 t under
preader

Top Lifter for
Empty Containers

4 Tiers, 30.5 t
under Spreader

Top Lifter for
Loaded Containers

Chassis for
Container
Transport

2 x 20 ft or
1 x 40/45 ft

Tractor Head for
Container
Transport

40.5t, Container
Chassis Towing

Reach Stacker for
Empty Containers

5 Tiers, 4.5 t under
Spreader
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tarag 5>8-22³ TMgn;GacelIk)anrbs;dgeyagFn;F¶n;kg;ekAs‘Utamkarsn μt; (RTG) 

 
 
 

 

 
 

      erobcMedayRkumsikSaKeRmag 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

RbPB³ eKalkarN_ENnaM PIANC ¬1987¦ 
rUb 5>8-18³ cMNuHkugetn½r ¬dak;tMerobKñabYnRsTab;¦ 

 

 7¦ FnFansMPar³ 
 

 k¦ EdkEfbsRmab;sMNg; 
 

 tarag 5>8-23 bgðajBIkMhab;EdkRtUvkarsRmab;sMNg;. 
 

tarag 5>8-23³ kMhab;EdkRtUvkarsRmab;sMNg; 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     RbPB³ bTdæanbec©keTs nigesckþIBnül;sRmab;zbnIyPNÐEpenACb:un ¬2007¼2009¦ 
 

Wheel Loads (P)
With Rated Load Static* Pv max = 266 kN

(On runway Foundation) During Acceleration Pva max = 319 kN

With No Load Static* Pv max = 176 kN

(On Lane Shifting Foundation) During Acceleration Pva max = 212 kN

 *:  Dynamic coefficientψ= 1.2 must be multiplied to the static loads.

Conditions

Structural steel (steel pipe) SM490/SKK490/SKY490 (N/mm2)

Axial tensile stress 185

Axial compressive stress

185 : l/r<16,
185-1.2x(l/r-16):16<l/r<79,

1,200,000/(5,000+(l/r)2):79<l/r

Bending tensile and compressive stress 185

Examination of members simultaneouslysubject to
axial compressive and bending compressive stress

σc/σca+σb/σba< 1.0

Where
l: effective buckling length of member (cm)
r: radius of gyration of area for the gross cross-sectional area of the member (cm)
σc: compressive stress due to axial compressive force acting on the section (N/mm2)
σb :maximum compressive stress due to bending moment acting on the section (N/mm2)
σca: allowable axial compressive stress relating to smallest moment of inertia (N/mm2)
σba: allowable bending compressive stress (N/mm2)
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 x¦ fμ RKYs xSac; nigeRKOglayepSg² 
 

 edayKiteTAelIvtßúFatuedImEdlmanRsab;kñúgRsuk nigFatupSMepSg² eKykvtßúFatudUcxageRkammkeRbIR)as; 
kñúgbøg;KMrUenH dUcmanbgðajkñúgtarag 5>8-24. 
 

tarag 5>8-24³ vtßúFatuepSg²EdleKykmkeRbIdUcCafμ RKYs xSac; nigeRKOglayepSg² 
 

 
 
 
 
 

        erobcMedayRkumsikSaKeRmag 

 

 8¦ GRtasIukat;Edk 
 

 tarag 5>8-25 bgðajBIGRtasIukat;Edk. 
 

tarag 5>8-25³ kMhab;EdkEdlKYrykmkeRbI 
 

 
 
 
 
 
 
 
 

 

        RbPB³ bTdæanbec©keTs nigesckþIBnül;sRmab;zbnIyPNÐEpenACb:un ¬2007¼2009¦ 
 

 9¦ ktþasuvtßiPaB 
 

 tarag 5>8-26 bgðajBIktþasuvtßiPaBkñúgkarKNnaBIsMNg;kñúgbøg;enH. 
 

tarag 5>8-26³ ktþasuvtßiPaBkñúgkarKNnaBIsMNg; 
 

 
 
 
 
 

 

RbPB³ bTdæanbec©keTs nigesckþIBnül;sRmab;zbnIyPNÐEpenACb:un ¬2007¼2009¦ 
 
 

γ (kN/m3) γ' (kN/m3)

Fill Material, Sand 18 10 30-35

Rubble Backing, Stone, Rock 18 10 35

Rubble Base Stone 18 10 40

Unit Weight Angle of Shearing
Resistance
φ(degree)

Discreption

Corrosion Rate
(mm/year)

Above HWL 0.3

From HWL to LWL-1.0m 0.1 ~ 0.3

From LWL-1.0m to the sea bottom 0.1 ~ 0.2

Below the sea bottom 0.03

In marine atmosphere 0.1

In soil (above the residual water level) 0.03

In soil (below the residual water level) 0.02

Corrosive environment

Land Side

Sea Side

Structure Condition Factor of Safety
Sliding 1.20
Over-Turning 1.20
Tolerable Rubble Base Reaction 500 kN/m2
Circular Arc Slip 1.30
Bishop Method 1.00
Bearing Capacity 2.50
Pullout 3.00
Circular Arc Slip 1.30

Deck on Pile Type

Gravity Type
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 10¦ kMenInkMhab;EdkEdlKYrykmkeRbI 
 

 kMenInkMhab;EdkEdlKYrykmkeRbIman 50% krNImankarrBa¢ÜyxøaMg ebIeyageTAtambTdæanbec©keTs nig 
esckþIBnül;sRmab;zbnIyPNÐEpenACb:un ¬2007¼2009¦. 
 

 11¦ emKuNkMlaMgkkit 
 

 emKuNkMlaMgkkitsRmab;bøg;énsMNg;RbePTTMnajEpndI (gravity type structures) RtUveKykmkeRbIRtwm 
0>5 enAcenøaHebtug nigebtug nig 0>6 enAcenøaHebtug nigRKwHf μ ebIeyageTAtambTdæanbec©keTs nigesckþI 
Bnül;sRmab;zbnIyPNÐEpenACb:un ¬2007¼2009¦ 
 

 12¦ epSg² 
 

 kEnøgbt;énpøÚvecjcUl nigs<aneKkMNt;ykmMubt;ticCag 3% smRsbsRmab;karebIkbrkñúgel,Ón 40Km¼ 
m cMeBaHrfynþdwkkugetn½r 40’ Ep¥keTAtamc,ab;¼Rkm nigbTdæanBak;Bn§½epSg². 
 

 ¬3¦ segçbBIbøg;bzm 
 

 Ep¥keTAtambøg;bzmsRmab;EpnkarCMerIsnImYy² zbnIyPNÐsMxan;cMnYnR)aM rYmman³-XøgnavacrN_ nig)a 
saMg TMnb;karBarTwkrlk cMNtEpkugetn½rf μ I cMNtEpk)a:l;eTscrN_ pøÚvecjcUlEp s<an nigeRKOgcRkelIkdak; 
TMnij nigeRKOgcRkenAEpepSg²eTotRtUvmanCacaM)ac;. CaTUeTA FatunImYy²enHmankarBnül;bkRsaydUcxag 
eRkam³- 
 

 1¦ XøgnavacrN_ nig)asaMg 
 

 k¦ XøgnavacrN_ 
 

 k)a:l;eKaledAsRmab;cMNtEpkugetn½rf μIKWRbePTk)a:l;TMgn; 45>000 DWT sIuCeRmATwk 12>6 m EdlCa 
k)a:l;FMCageKcUlmkkMBg;EpRkugRBHsIhnu ehIydUcenH XøgcUlmkEpRtUvmanTMhM nigCeRmATwksml μmnwgk)a:l; 
RbePTenH. karsikSaenH)aneRbIviFIsaRsþbIya:g manbTdæan nigeKalkarENnaMepSg²KñadUcxageRkam edIm,IkMNt; 
TMhMsmRsbsRmab;XøgnavacrN_³- 
 

 bTdæanbec©keTs nigesckþIBnül;sRmab;zbnIyPNÐEpenACb:un ¬2007¼2009¦ 
 ÉksarGPivDÆn_Eprbs; UNCTAD 

 XøgcUlEp eKalkarN_ENnaMBIKMrUbøg; PIANC 
 

 tarag 5>8-27 bgðajBIlT§plKNnaTMhMXøgnavacrN_sRmab;k)a:l;dwkkugetn½rTMgn; 40>000 nig 
50>000 DWT. 
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tarag 5>8-27³ lT§plKNnaTMhMXøgnavacrN_EdlRtUvkar 
 

 

 

 
 

RbPB³ RkumsikSaKeRmag 
 

 karsikSaenH)aneRbITwkrlk nigcrnþTwkeCarnacenAEk,rXøg dkRsg;mkBIr)aykarN_sikSaRsavRCavrbs; 
JICA enAqñaM 1996-1997. kñúgkarsikSaenH TMhMEdlRtUvkarsRmab;krNIeFIVcracrEtmYypøÚvKWRtUvmanCeRmA 
TwkBI-14 dl; -15 nigTTwgXøgRbEvgBI 120 eTA 160 m. krNIeFIVcracrBIrpøÚv ¬k)a:l;ebIkeTAmk¦ XøgRtUv 
manCeRmATwkBI -14 eTA -15 nigTTwgBI 250 eTA 270 m. KeRmagGPivDÆn_cMNtEpBhueKalbMNgeKeRKag 
BRgIkTMhMXøgbc©úb,nñ ¬CeRmATwk -10 m nigTTwg 125 m¦ edIm,I[k)a:l;dwkTMnijcak;FarTMgn;srub 50>000 

DWT ebIk)an enaHXøgRtUvmanCeRmATwk -12 m nigTTwg 150 m enAeBlGnaKtd¾xøIxagmuxenH. Ep¥keTAtam 
lT§plKNnaxagelI nigdMeNIrkareFIVEpnkarKeRmagGPivDÆn_cMNtEpBhueKalbMNg TMhMXøgeTAGnaKtRtUvkM 
Nt;dUcxageRkam³- 
 

 krNIeFIVcracrEtmYypøÚv ¬pøÚvk)a:l;ebIkeTA nigpøÚvk)a:l;ebIkmk¦ ³ CeRmATwk -14 m nigTTwg 150 m 
 krNIeFIVcracrBIrpøÚv ¬pøÚvk)a:l;ebIkeTAmk¦   ³ CeRmATwk -14 m nigTTwg 300 m 

 

 eKkMNt;cMeNatbUmsþarTaMgmUles μ Ir 1³2 edayK μanBt’manRKb;RKan;BIsNæandIenAeRkam)atsmuRT. 
KeRmagCIkXøgTaMgkareFIVcracrEtmYypøÚv nigBIrpøÚvmanbgðajkñúgrUb 5>8-3 nig 5>8-4. 
 

 k¦ )asaMg 
 

 )asaMgRtUvmanTMhMGac[k)a:l;eKaledAebIkecjcUl nigbt;Ebn)angayRsYl EdlkñúgkarsikSaenH sRmab; 
k)a:l;eKaledA )asaMgRtUvmanCeRmATwk -14 m nigmanRbEvgkaMGac[k)a:l;bt;Ebn)anRbEvg 300 m. 
 
 
 
 
 
 
 
 
 
 
 
 

(ton) (m) (m) (m) 1-way 2-way 1-way 2-way 1-way 2-way

40,000 237 32.3 12.0 15.6 13.8 13.5 13.8 126.0 271.3 118.5 237.0 161.5 256.1

50,000 274 32.3 12.7 16.5 14.6 14.2 14.6 126.0 271.3 135.0 270.0 161.5 256.1

Channel WIdth (m)
Ship Dimension

Japan Port &
Harbor Standard

PIANC UNCTAD

Channel Depth (m)

PIANC UNCTADJPN P&H Standard

Container Carrier

DWT
LOA
(L)

Beam
(B)

Draught
(T)
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erobcMedayRkumsikSaKeRmag 

rUb 5>8-19³ bøg;XøgcUlEp ¬TTwg=150m¦ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

erobcMedayRkumsikSaKeRmag 

rUb 5>8-20³ bøg;Xøg ¬TTwg=300m¦ 
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 2¦ TMnb;rlk 
 

 k¦ karebIkTMnb; nigelIkTMnb;karBarrlkbc©úb,nñ[x<s; 
 

 karGPivDÆn_cMNtEpkugetn½rfμIGacrMxandl;kareFIVcracrrbs;kNUttUc²enAeBlbc©úb,nñ dUcenH eKRtUvebIkpøÚv 
TMnb;bc©úb,nñenAPaKxageCIgRbEvgRbEhl 200 m. elIsBIenH ebIEpnkarcMNtEpkugetn½reTAGnaKteKeFIVenA 
tambeNþayTMnb;karBarTwkrlkPaKxageCIgdUckñúgEpnkarCMerIs-2 enaHTMnb;karBarTwkrlkbc©úb,nñk¾RtUvelIk[ 
x<s;CaviFankarkarBarmYy edaycMNtEp nigpøÚvecjcUlnwgRtUvenAEk,rTMnb;karBarTwkrlkenaHEdr. TMgn;fμeRkaH 
sRmab;ykeTAe)aHdak;enATMnb;edIm,IelIk[x<s; eKKNnatamrUbmnþ ¬1¦ xageRkam. karelIkTMnb;bc©úb,nñ[x<s; 
CalT§pleFIV)ankMBs; +5>5 ¬0>6 x kMBs;Twkrlk H1/3 +HWL¦/ TTwk 6 m ¬FMCagbIdgénkMras;fμeRkaH¦ nig 
cMeNat 1³2. tarag 5>8-28 bgðajBIlT§plKNnaTMgn;fμeRkaHtamrUbmnþ ¬1¦ nigrUb 5>8-21 BiBN’naBI 
EpñkTMnb;karBarTwkrlkbc©úb,nñEdl)anelIk[x<s;. 

 33

3
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r

SN
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M


 

 
……………formula (1) 

Edl 

 M : TMgn;pÞaMgfμEdlRtUvkar ¬etan¦ 

 H : kMBs;Twkrlk ¬m¦ 

 ρr : dg;sIuetpÞaMgf μ b¤ fμtUc ¬etan¼m3¦ 

 ρw : dg;sIuetTwksmuRT ¬t¼m3¦ 

 Sr : Gnu)atpÞaMgf μ nigtg;sIuetTwksmuRT (=ρr/ρw) 

 Ns : )a:ra:Em:RtkMNt;sMxan;eTAtamrUbragpÞaMgfμ cMeNat nigGnu)atxUcxat (=KD x cot α) 

tarag 5>8-28³ lT§plKNnaénTMgn;pÞaMgeRkaH ¬karelIkkMBs;TMnb;karBarTwkrlkbc©úb,nñ¦ 
 

 
 
 
 
 

        erobcMedayRkumsikSaKeRmag 

 
 
 
 
 
 
 
 

 
 
 

 

erobcMedayRkumsikSaKeRmag 

rUb 5>8-21³ EpñkCak;Esþg ¬énTMnb;karBarTwkrlkbc©úb,nñEdl)anelIkkMBs;¦ 

Stone Seawater

H (m) ρr(t/m3) ρw(t/m3) KD cot α

2.4 2.3 1.03 3.2 2 2.65 2-3

Stone
Weight

M (t)

Wave
Height

Density Damage
Ratio

Slope
Angle
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 x¦ TMnb;karBarTwkrlkfμ I 
 

 edaysarkarfycuHlMnwgTwkrlkenAkñúgEp edaymancMNtEpkugetn½rfμI ehIyTwkrlkbk;pÞal;eTARckTMnb; 
karBarTwkrlkEdl)anebIk caM)ac;RtUvmanTMnb;karBarTwkrlkf μ IBIreTotedIm,ICYysRmalsßanPaBEdlGacekIt 
manTaMgenH. TMnb;karBarTwkrlkmYyehAfa “TMnb;karBarTwkrlk k” eFVIeTAcugPaKxagt,ÚgénTMnb;karBarTwk 
rlkbc©úb,nñ RtUvmanRbEvg 200 m nigCeRmATwkCamFüm -8 m. TMnb;mYyeTotehAfa “TMnb;karBarTwkrlk x” 
enAEpñkxagsmuRTmuxRckpøÚvebIkTMnb;xageCIgbc©úb,nñ k¾RtUvkarRbEvg 200 m nigCeRmATwkCamFüm -6m. TMgn; 
pÞaMgf μeRkaHKNnatamrUbmnþ ¬1¦ dUcKñaeTAnwgtarag 5>8-28 Edr. pÞaMgf μeRkaHenAkNþal nigenARsTab;sñÚl 
manTMgn; 1¼10 nig 1¼200 énTMgn;RsTab;pÞaMgf μTImYy. CalT§pl TMnb;karBarTwkrlkTaMgBIreLIgkMBs;)an 
+5>5 ¬0>6 x kMBs;Twkrlk H1/3 +HWL¦/ TTwk 6 m ¬FMCagbIdgénkMras;pÞaMfμeRkaH¦ nigmancMeNat 1³2 
¬enAeRkAkMBg;Ep¦ nig 1³1>5 ¬enAkñúgkMBg;Ep¦. rUb 5>8-22 nig 5>8-23 BiBN’naBIEpñkCak;EsþgénTMnb;kar 
BarTwkrlkTaMgBIr. 

 
 
 
 
 
 
 
 
 
 
 

erobcMedayRkumsikSaKeRmag 

rUb 5>8-22³ EpñkCak;Esþg ¬TMnb;karBarTwkrlk k¦ 
 

 
 
 
 
 

 
 

 
 

 

erobcMedayRkumsikSaKeRmag 

rUb 5>8-23³ EpñkCak;Esþg ¬TMnb;karBarTwkrlk x¦ 
 

 K¦ TMnb;karBarTwkrlkkñúgkMBg;Ep 
 

 edayzbnIyPNÐClvb,kmμepÞrBITItaMgkñúgEpnkarCMerIsepSg² nigTwkrlkbk;pÞal;mkzbnIyPNÐTaMgenH 
kat;RckpøÚvebIkénTMnb;karBarTwk TMnb;karBarTwkrlktUcmYyEdleKeFIVenAbnÞab;BIRckpøÚvebIkTMnb;enaHtamtRmUv 
karcaM)ac;RbEvg 50 b¤ 100 m nigCeRmATwkCamFüm -4>5m. TMgn;pÞaMgf μeRkaHKNnatamrUbmnþ ¬1¦ manbgðaj 
kñúgtarag 5>8-29. TMgn;pÞaMgfμeRkaHenAkNþal nigRsTab;sñÚleKkMNt;)an 1¼10 nig 1¼200 énTMgn;RsTab; 
pÞaMgf μTImYy. CalT§pl TMnb;karBarTwkrlkeLIgkMBs;)an +0>3 ¬+0>5 énTMnb;karBarTwkrlkbc©úb,nñ¦ man 
TTwg 3 m ¬FMCagbIdgénkMras;pÞaMgf μeRkaH¦ nigcMeNat 1³1>5. rUb 5>8-24 BiBN’naBIEpñkCak;EsþgéntMbn;kar 
BarTwkrlk. 
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rUb 5>8-29³ lT§plKNnaTMgn;pÞaMgf μeRkaH ¬TMnb;karBarTwkrlktUc¦ 
 
 

 
 
 
 

 
       erobcMedayRkumsikSaKeRmag 

 
 

 
 
 
 
 
 
 
 
 
 
 

      erobcMedayRkumsikSaKeRmag 

rUb 5>8-24³ EpñkCak;Esþg ¬TMnb;karBarTwkrlktUc¦ 
 

 3¦ cMNtEpkugetn½rfμ I 
 

 k¦ tMbn;randI 
 

 Ep¥keTAelIkarsikSaBIsNæandIkñúgKeRmagenH enACMerAcuH 5 m BI)atsmuRTmanRsTab;xSac;l,b;m:dæy:agRkas; 
dUcenAtMbn;cMNtEpkugetn½rbc©úb,nñ nigcMNtEpBhueKalbMNg. tamkarsn μt; kardak;TItaMgcMNtEpfμ IesÞIrEt 
manCMerA 1>6-1>8 m dUcKñaTaMgGs;dl;kardak;TItaMgcugeRkay ehIyRtUvkarry³eBl 4>5 qñaM edIm,IbBa©b;kardak; 
TItaMgenH. Ep¥ktambTBiesaFn_ eKyl;eXIjfa kardak;TItaMg U=80% RtUvkarRbEhl 250 éf¶ edIm,IrandI nig 
enAsl; U=20% nwgekItman bnÞab;BIcab;epþImzbnIyPNÐcMNtEpTaMgenH. dUcenH kardak;TItaMgnwgRtUvbnþ ebI 
eTaHeRkayeBlbBa©b;kargarsagsg;cMNtEpehIyk¾eday EteKRtUvKitBIEpnkar nigkMNt;TIkEnøgrandICabnþ. 
eyageTAtamxagelI KeRmagrandI[x<s;cugeRkayeLIg)an +3>0 dUcKñaeTAnwgkMBs;rbs;RcaMgEpEdr. 
 

 x¦ karkarBarRcaMgcMeNat 
 

 r)aMgkarBarTwkrlk (seawall) enAtMbn;randIkarBarcMeNatedayeRbIfμsñÚldak;enARsTab;xageRkamnigpÞaMgf μ 
eRkaH. TMgn;pÞaMgf μeRkaHKNnatamrUbmnþ ¬1¦ dUcKñaeTAnwgtarag 5>8-29 Edr. TMgn;pÞaMgfμeRkaHenAkNþal nig 
RsTab;sñÚl eKkMNat;)an 1¼10 nig 1¼200 énTMgn;RsTab;pÞaMgf μTImYy ¬RsTab;pÞaMgfμeRkaH¦. CalT§pl kar 
karBarRcaMgcMeNateLIgkMBs;)an +3>5 ¬+0>5 énkRmittandI¦ manTTwg 3 m ¬FMCagbIdgénkMras;pÞaMgf μeRkaH¦ 
nigmancMeNat 1³2 ¬EpñkeqñrsmuRT¦ nig 1³1>5 ¬EpñkrandI¦. rUb 5>8-25 BiBN’naBIEpñkCak;EsþgénkarBar 
RcaMgcMeNat. 
 

 
 

Stone Seawater

H (m) ρr(t/m3) ρw(t/m3) KD cot α

1.0 2.3 1.03 3.2 1.5 0.26 0.2-0.5

Stone
Weight

M (t)

Wave
Height

Density Damage
Ratio

Slope
Angle
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     erobcMedayRkumsikSaKeRmag 

rUb 5>8-25³ EpñkCak;Esþg³ karkarBarRcaMgcMeNat ¬cMNtEpkugetn½rfμ I¦ 
 

 K¦ RcaMgEp (Quay) 
 

 RcaMgcMNtEpkugetn½rfμ ITamTar[manlkçN³CaRbePTsMNg;rwgmaM edayKiteTAelIPaBGacERbRbYl)an PaB 
smRsbeTAnwglkçN³sNæandIeRkam)atsmuRT lMnwgTwkrlk PaBCab;enA)anyUr smtßPaBbMeBjRbtibtþikar)an 
plb:HBal;dl;brisßan nigkarcMNay. Ep¥keTAelIlT§plsikSaBIsNæandIenAeRkam)atsmuRTCMuvijTItaMgcMNtEp 
kugetn½rfμ I RbePTTMnajEpnkar (gravity type) nigRbePT deck on pile CabzmsaksmkñúgcMenamRbePTsMNg; 
RcaMgEpepSgeTot. dUcenH karsikSaenHBIedImmkeRCIserIsRbePT caisson, block nig block CamYy wave 

dissipating block (WDB) nig deck on pile type (raked pile) ehIy)aneFIVkarsikSaeRbobeFobsRmab;RbePT 
sMNg; Ep¥keTAelIFatuTaMgR)aMBIrEdl)anelIkeLIg. tarag 5>8-30 bgðajBIlT§plsikSaeRbobeFob nigrUb 
5>8-26/ 5>8-28 nig 5>8-29 bgðajBIEpñkCak;EsþgénRbePTnImYy². 
 

 sMNg;GacERbRbYl)an³ Deck on pile type manGtßRbeyaCn_bþÚreTACaRcaMgEpTwkeRCA ehIyedaysar]bri 
rcnasm<n§½manPaBsIusgVak;KñaEdlGacdak;dgeyagFn;F¶n;enARcaMgEp)an. mYyvijeTot RbePT caisson, block 

nig block CamYy WDB minGMeNacpleT edayeKcaM)ac;RtUvykRsTab;dITn;²enAeRkam)atsmuRTecj dak;CMnYs 
RKwHkMeTcf μeLIgrhUtdl;Can;rwg edIm,I[mankMlaMgrwgmaMGacTb;TMgn;)an nigedIm,IGacdak;dgeyagFn;F¶n;enARcaMg 
cMNtelIsMNgepSg²Kña)an. 
 

 PaBsmRsbeTAnwglkçN³sNæandIeRkam)atsmuRT³ Deck on pile nigRbePTTMnajEpndITaMgGs;CamUl 
dæansmRsbeTAnwgsNæandIeRkam)atsmuRTbc©úb,nñ. k¾b:uEnþ RbePT deck on pile GacmanKuNvib,tþikñúgkrNI 
EdlRsTab;dIeRkam)atsmuRTminmanlkçN³dUcKña mankMBs;x<s;Tab²enAtamExSRcaMgcMNt. 
 

 lMnwgTwkrlk³ RbePT Deck on pile nig block CamYy WDB eKcat;TukfamanGnu)atTb;TwkrlkTab. 
mYyvijeTot RbePT caisson nig block manGnu)atTb;rlkx<s; edaysarsMNg;manCBa¢aMgTb;Rtg;eTAelI. 
 

 PaBCab;enA)anyUr³ RbePT Caisson, block, block CamYy WDB eFIVBIebtug minecjsésEdk dUcenHva 
Cab;)anyUr. RbePT Deck on pile eFIVBIRKwHssrFM² nig]brircnasm<n§½ebtug karBarkarsIukat;enAeBldMbUg nig 
bnþbnÞab;mkeTot EtmanKuNvib,tþibnþicbnþÚc edaysareKRtUveFIVkartamdanRtYtBinitü. 
 

 smtßPaBbMeBjRbtibtþikar)an³ RbePT Caisson tRmUv[mankarerobcMeRcIndUcCa³-RtUveFIVEpbENþtedIm,I 
Rbtibtþikar Etkarsagsg;cMNayeBlxøICag. RbePT Block nig block CamYy WDB RtUvkarerobcMTIlanenA 
kEnøgNamYyedIm,IRbtibtþikar nigmankEnøgsþúkKMnrebtug k¾dUcCaeRKOgsMPar³Bak;Bn§½epSg² ehIyRtUvkarry³ 
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sagsg;yUredIm,IerobcMkargarTaMgenH. RbePT Deck on pile tRmUv[mansaLg;dak;KreLIg ehIyGaccMNay 
ry³eBlsagsg;xøI luHRtamankarp¥akkargardak;KreLIg edaysarbBaðasNæandIeRkam)atsmuRT. 
 

 plb:HBal;brisßan³ RbePT Caisson Gacman¥T§lb:HBal;dl;brisßansmuRT edaysarRtUveFIVkargarEpñk 
smuRT nigeRkamTwkCaeRcInenAGMLúgeBlsagsg;. RbePT Block nig block CamYy WDB RtUvkarkargarEpñk 
smuRT nigeRkamTwkcMnYnBak;kNþal ehIydUcenHGacmanplb:HBal;dl;brisßanxøHecosminputenAGMLúgeBlsag 
sg;. kñúgcMenamsMNg;TaMgenH manEtRbePT deck on pile eT bgárplb:HBal;tictYcdl;brisßan edayRbePTenH 
eFIVkargarEpñksmuRTticCagRbePTepSgeTot. 
 

 éføcMNayTUeTA³ ebIKiteTAelIéføcMNaykñúgmYyEm:RtbnÞat;Rtg; RbePT caisson éføCageKkñúgcMenamRbePT 
sMNg;epSgeTot edaysarsarRtUvkarerobcMEpbENþt edIm,IRbtibtþikar tMeLIg caissons nigdak;kMeTcf μedIm,Icak; 
RKwH. manPaBxusKñaKYr[kt;sMKal;kñúgkarcMNayrvagRbePT block nig block CamYy WDB éføefakCagRbePT 
caisson EtéføCagRbePT deck on pile. GaRs½yeTAnwgkarERbRbYltémøTIpSarEdksRmab;sagsg; RbePT 
deck on pile éføefakCageKkñúgcMenamRbePTsMNgepSgeTot edaysarsMNg;enHRtUvkarkarbUmsþar nigkMeTcfμ 
cak;RKwHtic. 
 

 karvaytémø³ ebIeTaHRbePT deck on pile tRmUv[mankarsikSal¥itl¥n;BIsNæandIeRkam)atsmuRT ehIy 
RtUvBicarNa nigviPaKtémøERbRbYlénTIpSarEdkk¾eday eKsnñidæanfa mkdl;RtwmcMNucenH RbePT deck on pile 

CaGnusan_ CaRbePTsMNg;saksmbMput. 
 

rUb 5>8-30³ karsikSaeRbobeFobBIRbePTsMNg;RcaMgcMNtEp ¬cMNtEpkugetn½rf μI¦ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 erobcMedayRkumsikSaKeRmag 

                                   Structure Type
Evaluation Item
Structural Adaptability 7 m rubble base installation

required for securing bearing
capacity.
Two different structures required
for supporting Quayside Gantry
Crane rail foundations.

B

Same as left

B

Same as left

B

Commonly applicable for deeper
water.
United structure for supporting
Quayside Gantry Crane rail
foundations.

A

Suitability to Sub-soil Conditions Stable due to replacement of
existing soft layers under quay
structure.

A

Stable due to replacement of
existing soft layers under quay
structure.

A

Stable due to replacement of
existing soft layers under quay
structure.

A

Basically stable but stiffness of
sub-soil layers absolutely
required.
Possibly unstable in case of
uneven sub-soil layers and
lacking of resistance of sub-soil
layers.

B

Wave Calmness Higher reflected wave height
generated without wave
dissipating function. C

Same as left

C

Smaller reflected wave height
generated with wave dissipating
function. A

Same as left

A

Durability No exposure of steel materials
and generally maintenance free.

A

Comparatively costly

A

Same as left

A

Possibly corroded especially at
splash zone area.
Adequate corrosion protection
measure required.

B

Construction Floating dock or temporary
submarine mound required for
fabrication.
Construction period moderately
shorter.

B

Certain temporary yard required
for fabrication of concrete block.
Construction period
comparatively longer.

C

Same as left

C

Pile driving barge required.
Raked pile driving difficult in
case of appearance of hard stone
etc.
Constriction Period shortest.

B

Environmental Impact Many underwater works and
dredging works required. C

Comparatively minor underwater
and dredging works required. B

Same as left

B

Minimum underwater and
dredging works required. A

Overall Cost Costly C Comparatively costly B Same as left B Comparatively cheaper A

Evaluation Not recommendable C Recommendable B Recommendable B Most recommendable A

Note: WDB means wave dissipating block. A: Excellent/Appropriate, B: Fair, C: Poor

Concrete Caisson Block Block with WDB Raked Pile
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rUb 5>8-26³ EpñkKMrU³ RbePT Caisson ¬-14m¦ 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

erobcMedayRkumsikSaKeRmag 

rUb 5>8-27³ EpñkKMrU³ RbePT Block ¬-14m¦ 
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rUb 5>8-28³ EpñkKMrU³ RbePT Block CamYy Wave Dissipating Block ¬-14m¦ 
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rUb 5>8-29³ EpñkKMrU³ RbePT Deck on Pile ¬-14m¦ 
 

 X¦ TIlankugetn½r 
 

 TIlankugetn½rpþl;sMNg;sIuvilsMxan;²R)aMRbePT³-kEnøgcak;sab bnÞHkRmalebtugsRmab;[ RTG ebIkBI 
elI bnÞHdak;KrTukkugetn½r RbBn§½lUbgðÚrTwk nigrbgBT§½CMuvij. 
 

 Ep¥keTAtambøg;rfynþ nigeRKOgcRkelIkdak;TMnij smasPaBkEnøgcak;sabnImYy²kñúgTIlaneKkMNt;dUc 
manbgðajkñúgtarag 5>8-31. 
 

tarag 5>8-31³ smasFatukEnøgcak;sab ¬tMbn;TIlankugetn½rf μ I¦ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

      erobcMedayRkumsikSaKeRmag 

 

 Ep¥keTAelIlkçN³bøg;elIkdak;cUlk)a:l;rbs; RTG niglkçN³kugetn½reKerobdak;TMnijbYnCan; TMhMmUldæan 
énbnÞHRKwHebtugeKkMNt;)anedaysegçbkñúgtarag 5>8-32. 
 
 
 
 

 
Composition

Thickness
(mm)

Interlocking Co. Block 120

CTB 150

Base Course 250

Sub Base 400

Interlocking Co. Block 120

Sand Layer 50

Base Course 150

Sub Base 400

Concrete with Wire mesh 250

Base Course 150

Sub Base 300

Concrete with Wire mesh 350
Base Course 150
Sub Base 300

Concrete Pavement (Type 2) RTG Repair Area

Interlocking Concrete Block (Type 2)
Portions between Container Stacking
Foundations

Concrete Pavement (Type 1) Portions around Terminal Buildings

Pavement Type

Pavement Section

Applied to

Interlocking Concrete Block (Type 1)

Service Road
Yard Internal Road
Imported Car Storage Area
Custom Zone Area



KeRmagsikSaBIkarBRgwglT§PaBRbkYtRbECg  
nigkarGPivDÆn_kMBg;EpRkugRBHsIhnu 

enARBHraCaNacRkkm<úCa 
 

5-168 

tarag 5>8-32³ TMhM RTG nigbnÞHdak;Krkugetn½r ¬tMbn;TIlankugetn½rf μ I¦ 
 
 
 
 
 

 
     erobcMedayRkumsikSaKeRmag 

 

 RbBn§½lUbgðÚrTwkpþl;lUbgðÚrTwkedak;elIdI bgáb;Tuy:UeRkamdI nigRcGUrTwksRmab;TIlanTaMgmUl sRmab;kEnøg 
dak;rfynþnaMcUl nigkEnøgKyCaedIm. pgEdrenaH rbgRtUveKBicarNaeFIVBT§½CMuvijRBMcMNtEpTaMgmUl elIkElg  
enAbeNþayRcaMgEp edayKitEbgEckkarRKb;RKgRbtibtþikar[dac;BIKña. 
 

 g¦ zbnIyPNÐemkanic nigeGLicRtUnic 
 

 zbnIyPNÐemkanicpþl;RbBn§½pÁt;pÁg;Twks¥atsRmab;k)a:l;cUlct k,alma:sIunTwksRmab;tbMBg;lt;ePøIgGa 
Kar cMNtEpEdlBak;Bn§½ GKarKy .l. nigRbBn§½lUbgðÚrTwkkgVk;sRmab;GaKarTaMgenH. zbnIyPNÐGKÁIsnI 
edaysn μt;faRbIR)as;RbPBfamBlGKÁIsnIBIxageRkA mandUcteTA³- 
 

 tP¢ab;ExSePøIgBIxageRkA 1 ExS  x cMNtEp 2  

 ma:sIunePøIgCMnYy ¬sRmab; QGC¦ 1 eRKOg x cMNtEp 2 

 ]bkr¼eRKOgTb;ePøIg 3 eRKOg x cMNtEp 2 

 RbBn§½pÁt;pÁg;ePøIgsRmab; QGC 3 eRKOg x cMNtEp 2 

 RbBn§½pÁt;pÁg;ePøIgsRmab;GaKarBak;Bn§½ 9 GaKar x cMNtEp 2 

 RbBn§½pÁt;pÁg;ePøIgsRmab;GaKarKy 1 GaKar 
 RbBn§½bMPøWePøIgenATIlan 9 eRKOg x cMNtEp 2 

 RbBn§½pÁt;pÁg;ePøIgsRmab;kugetn½rkøaes 1 ExS  x cMNtEp 2 

 RbBn§½pÁt;pÁg;ePøIgsRmab;kEnøgføwgLan 1 ExS  x cMNtEp 2  

 RbBn§½pÁt;pÁg;ePøIgsRmab;RbBn§½ CCTV 1 ExS x cMNtEp 2 

 epSg² ¬beNþaHGasnñ¦ 1 ExS x cMNtEp 2 
 

 k¦ GaKar 
 

 Ep¥keTAelIkareFIVEpnkarcMNtEpkugetn½rf μ ICabzm eKtRmUv[manGaKarmYycMnYndUcxageRkam³ 
 

 GaKarrdæ)al ¬4>000 m2¦  1 GaKar x cMNtEp 2 

 RckTVarcUl ¬4 cUl & ecj + 1 qøgkat;/ 800 m2¦ 1 GaKar x cMNtEp 2 

 eragCag ¬600 m2¦  1 GaKar x cMNtEp 2 

 sßanIyrg ¬64m2¦  1 GaKar x cMNtEp 2 

 kEnøgdak;ma:sIun ¬100m2¦  1 GaKar x cMNtEp 2 

 XøaMgsþúkeRbg ¬50 m2¦  1 GaKar x cMNtEp 2 

Length
(m)

Width
(m)

Thickness
(m)

Composition
Thickness

(mm)

Course Sand 40

Base Course 200

Sub Base 300

Course Sand 40

Base Course 200

Sub Base 300

0.25/0.35

Foundation Slab Dimension

Container Stacking Foundation Slab
Prestressed
Concrete

Prestressed
Concrete

RTG crane foundation Slab 0.25

6 to 9 1.0/1.4

Base Section under Slab

4 to 40

Item
Structure

Type

1.5
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 kEnøgsRmab;kmμkr ¬150 m2¦  1 GaKar x cMNtEp 2 

 GagsþúkTwk nigsßanIybUmTwk ¬150 m2¦  1 GaKar x cMNtEp 2 

 kEnøgEkéqñrTwkkgVk; ¬150 m2¦  1 GaKar x cMNtEp 2 

 b:usþ×RtYtBinitükarføwgrfynþ ¬10 m2¦  1 GaKar x cMNtEp 2 
 
 4¦ cMNtEpk)a:l;eTscrN_ 
 

 k¦ tMbn;randI 
 

 Ep¥keTAelIkarsikSaBIsßanPaBdIeFIVeLIgkñúgKeRmagenH )atsmuRTenATItaMgcMNtEpk)a:l;eTscrN_KWCaRs 
Tab;fμrYceTAehIy mindUcenAkEnøgcMNtEpkugetn½rfμ IenaHeT ehIydUcenH eKminBicarNadak;cMNtEpenaHenATItaMg 
enHeT. karelIktMbn;randI[x<s;eRKagcugeRkaysRmab;eFIVCacMNtEp eKkMNt; +5>2 RtUvKñaeTAnwgkMBs;Epcas; 
Edr. 
 

 x¦ karBarRcaMgcMeNat 
 

 dUceTAnwgcMNtEpkugetn½rf μ IEdr r)aMgkarBarTwkrlkéntMbn;randIEdlmankarkarBarRcaMgcMeNateFIVeLIgBIf μ 
sñÚl RsTab;xageRkam nigpÞaMgfμeRkaH. TMgn;pÞaMgf μeRKaHeKKNnatamrUbmnþ ¬1¦ dUcKñaeTAnwgrUbmnþmankñúgtarag 
5>8-14. TMgn;pÞaMgeRkaHenAkNþal nigRsTab;sñÚl eKkMNt;)an 1¼10 nig 1¼200 énTMgn;RsTab;pÞaMgf μTImYy 
¬RsTab;pÞaMgf μeRkaH¦. CalT§pl karkarBarRcaMgcMeNatpþl;)ankRmitkarBar +5>5 ¬0>6 x kMBs;Twkrlk H1/3 

+HWL¦/ TTwg 6 m ¬FMCagbIdgénkMr:as;pÞaMgf μeRkaH¦ nigcMeNaT 1³2 ¬enAeRkAEp¦ nig 1³1>5 ¬enAkñúgEp¦. 
rUb 5>8-30 BiBN’naEpñkKMrUénkarkarBarRcaMgcMeNat. 
 

 
 
 
 
 
 
 
 

erobcMedayRkumsikSaKeRmag 

rUb 5>8-30³ EpñkKMrU³ karkarBarRcaMgcMeNat ¬cMNtEpk)a:l;eTscrN_¦ 
 

 K¦ RcaMgcMNtEp (Quay) 
 

 RcaMgcMNtEpk)a:l;eTscrN_TamTar[mansMNg;RbePTrwgmaM edayKiteTAelIPaBGacERbRbYl)an PaB 
smRsbeTAnwglkçN³sNæandIeRkam)atsmuRT lMnwgTwkrlk PaBCab;enA)anyUr smtßPaBbMeBjRbtibtþikar)an 
plb:HBal;dl;brisßan nigkarcMNay. Ep¥keTAelIlT§plsikSaBIsNæandIenAeRkam)atsmuRTCMuvijTItaMgcMNtEp 
kugetn½rfμ I RbePTTMnajEpnkar (gravity type) CabzmsaksmkñúgcMenamRbePTsMNg;RcaMgEpepSgeTot. 
dUcenH karsikSaenHBIedImmkeRCIserIsRbePT caisson, block nig cellular block ehIy)aneFIVkarsikSaeRbob 
eFobsRmab;RbePTsMNg; Ep¥keTAelIFatuTaMgR)aMBIrEdl)anelIkeLIg. tarag 5>8-33 bgðajBIlT§plsikSa 
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eRbobeFob nigrUb 5>8-31/ 5>8-32 nig 5>8-33 bgðajBIEpñkKMrUénRbePTnImYy². 
 

 sMNg;GacERbRbYl)an³ RbePTTaMgGs;suT§EtGacpøas;bþÚr)an ebIeTaHvaTamTar[bUmf μFM²ecj ehIycak; 
kMeTcfμcUlenAeRkamtYRcaMgEpenaHk¾eday. 
 

 PaBsmRsbeTAnwglkçN³sNæandIeRkam)atsmuRT³ dUcKñaEdr RbePTTaMgGs;suT§EtsmRsbsRmab; 
sNæandIeRkam)atsmuRTbc©úb,nñ. 
 

 PaBCab;enA)anyUr³ RbePTTaMgGs;eFIVBIebtugminecjsésEdk dUcenHvaCab;)anyUr. k¾b:uEnþ RbePT 
cellular block manKuNvb,tþixøH² edayvaGaceFIV[FøayecjeRKOglayxagkñúgBI block. 
 

 smtßPaBbMeBjRbtibtþikar)an³ RbePT Caisson tRmUv[mankarerobcMeRcIndUcCa³-RtUveFIVEpbENþtedIm,I 
Rbtibtþikar Etkarsagsg;cMNayeBlxøICag. RbePT Block nig block CamYy WDB RtUvkarerobcMTIlanenA 
kEnøgNamYyedIm,IRbtibtþikar nigmankEnøgsþúkKMnrebtug k¾dUcCaeRKOgsMPar³Bak;Bn§½epSg² ehIyRtUvkarry³ 
sagsg;yUredIm,IerobcMkargarTaMgenH. RbePT Cellular block TamTar[cak;xSac; b¤ vtßúepSg²bEnßm eRkayeBl 
tMeLIg Cellular block ehIyRtUveBlsagsg;yUrCagRbePT block. 
 

 plb:HBal;brisßan³ RbePT Caisson Gacman¥T§lb:HBal;dl;brisßansmuRT edaysarRtUveFIVkargarEpñk 
smuRT nigeRkamTwkCaeRcInenAGMLúgeBlsagsg;. RbePT Block nig cellular block RtUvkarkargarEpñksmuRT 
nigeRkamTwkcMnYnBak;kNþal ehIydUcenHGacmanplb:HBal;dl;brisßanxøHecosminputenAGMLúgeBlsagsg;.  
 

 éføcMNayTUeTA³ ebIKiteTAelIéføcMNaykñúgmYyEm:RtbnÞat;Rtg; RbePT cellular block éføCageKkñúgcMenam 
RbePTsMNg;epSgeTot edayeKRtUvcak;xSac; b¤ vtßúepSg² nigRtUvkareBlsagsg;yUr. RbePT Caisson efagCag 
cellular block ebIeTaHRtUverobcMEpbENþgmYyk¾eday EteKtRmUv[maneFIVRbtibtþikar nigtMeLIg Caisson dUcenH 
vamantémøéføCagRbePT block. RbePT block efakCageKkñúgcMenamRbePTsMNg;TaMgbI edaysarvaminTamTar 
[erobcMeRcIn minBi)aksagsg;eFobeTAnwgRbePTepSgeTot. 
 

 karvaytémø³ CaTUeTA mkdl;RtwmcMNucenH RbePT block CaGnusasn_CasMNg;saksmbMput. 
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tarag 5>8-33³ karsikSaeRbobeFobRbePTsMNg;RcaMgEp ¬cMNtEpk)a:l;eTscrN_¦ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       erobcMedayRkumsikSaKeRmag 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

      erobcMedayRkumsikSaKeRmag 

rUb 5>8-31³ EpñkKMrU³ RbePT Caisson ¬-10m¦ 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
       erobcMedayRkumsikSaKeRmag 

rUb 5>8-32³ EpñkKMrU³ RbePT Block ¬-10m¦ 

                                   Structure Type
Evaluation Item
Structural Adaptability Rock layer dredging required

from existing seabed below 3 m.
Other structural type unable to
be adapted due to sub-soil
conditions

A

Same as left

A

Same as left

A

Suitability to Sub-soil Conditions Stable due to placing structure on
existing rock layer. A

Same as left

A

Same as left

A

Durability No exposure of steel materials
and generally maintenance free.

A

Comparatively costly

A

No exposure of steel materials
and generally maintenance free.
Possible effluence of infill sand. B

Construction Floating dock or temporary
submarine mound required for
fabrication.
Construction period moderately
shorter.

B

Certain temporary yard required
for fabrication of concrete block.
Construction period
comparatively longer.

C

Certain temporary yard required
for fabrication of concrete block.
Construction period
comparatively longer.

C

Environmental Impact Certain underwater works and
dredging works required. C

Comparatively minor underwater
and dredging works required. B

Same as left

B

Overall Cost Comparatively costly B Economical A Costly C

Evaluation Recommendable B Most Recommendable A Not recommendable C

Concrete Caisson Block Cellular Block
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       erobcMedayRkumsikSaKeRmag 

rUb 5>8-33³ EpñkKMrU³ RbePT Cellular Block ¬-10m¦ 
 

 X¦ TIlanTUeTA 
 

 TIlanTUeTApþl;sMNgsIuvilsMxan;²bIRbePT³ TIlancak;sab RbBn§½lUbgðÚrTwk nigrbgBT§½CuMvij. 
 

 Ep¥keTAtambøg;rfynþ nigeRKOgcRkelIkdak;TMnij eKkMNt;)ansmasPaBTIlancak;sab dUcbgðajkñúg 
tarag 5>8-34 xageRkam³- 
 

tarag 5>8-34³ smasPaBTIlancak;sab ¬cMNtEpk)a:l;eTscrN_¦ 
 

 

 
    erobcMedayRkumsikSaKeRmag 

 

 RbBn§½lUbgðÚrTwkpþl;lUbgðÚrTwkedak;elIdI bgáb;Tuy:UeRkamdI nigRcGUrTwksRmab;TIlanTaMgmUl sRmab;kEnøg 
dak;rfynþnaMcUl nigkEnøgKyCaedIm. pgEdrenaH rbgRtUveKBicarNaeFIVBT§½CMuvijRBMcMNtEpTaMgmUl elIkElg  
enAbeNþayRcaMgEp edayKitEbgEckkarRKb;RKgRbtibtþikar[dac;BIKña. 
 

 g¦ zbnIyPNÐemkanic nigeGLicRtUnic 
 

 zbnIyPNÐemkanicpþl;RbBn§½pÁt;pÁg;Twks¥atsRmab;k)a:l;cUlct k,alma:sIunTwksRmab;tbMBg;lt;ePøIgGa 
Kar cMNtEpEdlBak;Bn§½ GKarKy .l. nigRbBn§½lUbgðÚrTwkkgVk;sRmab;GaKarTaMgenH. zbnIyPNÐGKÁIsnI 
edaysn μt;faRbIR)as;RbPBfamBlGKÁIsnIBIxageRkA mandUcteTA³- 
 

 RbBn§½pÁt;pÁg;ePøIgsRmab;GaKarBak;Bn§½ 3 GaKar 
 RbBn§½bMPøWePøIgenATIlan 6 eRKOg 

 RbBn§½pÁt;pÁg;GKÁIsnIxñattUc 1 ExS 
 RbBn§½pÁt;pÁg;ePøIgsRmab;RbBn§½ CCTV 1 ExS 
 epSg² ¬beNþaHGasnñ¦ 1 ExS x cMNtEp 2 

Composition
Thickness

(mm)
Concrete with Wire mesh 250
Base Course 150
Sub Base 300

Concrete Pavement (Type 1) Apron, Terminal Yard, Inner Rood etc.

Pavement Type
Pavement Section

Applied to
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 c¦ GaKar 
 

 Ep¥keTAelIkareFIVEpnkarcMNtEpk)a:l;eTscrN_Cabzm eKtRmUv[manGaKarmYycMnYndUcxageRkam³ 
 

 XøaMgTMnij ¬7>500 m2¦  1 GaKar 
 kariyal½ysnþisux ¬25 m2¦  1 GaKar 
 GagsþúkTwk nigsßanIybUmTwk ¬150 m2¦  1 GaKar 

 
 5¦ pøÚvcUl nigs<an 
 

 k¦ pøÚvcUl 
 

 pøÚvecjcUlKWCapøÚvtP¢ab;rvagcMNtEpkugetn½rfμ I nigpøÚvFMsRmab;rfynþebIkbr ]> pøÚvtameqñrf μ IEdleK)an 
eRKagCaKMnit. pøÚvBak;Bn§½RtUvkarCYrpøÚvebIkbrBIreday)a:n;s μanecjBIkarEckÉktarfynþGñkdMeNIr (PCU)kñúgmYy 
ema:géncracrfynþsrub nig 1>800 PCU kñúgmYyema:g sRmab;smtßPaBExSpøÚvmYyCYr dUcmanbgðajkñúgtarag 
5>8-35. eyageTAtamlT§plKNna pøÚvecjcUlenaHtRmUv[manBIrpøÚv ehIypøÚvmYy²manBIrCYrya:gtic. eTaH 
ya:gNa karcUleTAkEnøgCitcMNtEpkugetn½rf μ ITamTar[manpøÚvBIreTAmk ehIypøÚvmYy²manBIrCYr edayeKKiteTA 
elIlT§PaBBRgIkeTAéf¶eRkay nigkEnøg[rfynþdwkkugetn½r ¬manknÞúyseNþag¦ ctteRmobCaCYr. elIsBIenH 
pøÚvecjcUlTaMgenHmancieBa©ImpøÚvcak;sabBIrsgxag nigmanCaypøÚvsRmab;mnusSedIrBIrsgxagpgEdr. enAfñl; 
EdlmanBIrpøÚv 4 ExS sRmab;rfynþdwkkugetn½r 40’ bt;ragGkSr U RtUvmanTTwgkNþal 4 m ¬kñúgrgVg;GkSr U 
enaH¦. 

tarag 5>8-35³ lT§plKNnaBIExSpøÚveFIVdMeNIrEdlRtUvkar 
 

 
 
 
 
 
 
 
 

         erobcMedayRkumsikSaKeRmag 

 

 Ep¥keTAtambøg;rfynþ nigkareFIVcracrEdlekItmanepSg² eKkMNt;)ansmasPaBTIlancak;sab dUcbgðaj 
kñúgtarag 5>8-36 xageRkam³- 
 
 
 
 
 
 
 

1 way 2 ways PCU/day PCU/hr
Tractor Trailer  (with container) 1,852
Tractor Trailer (without container) 2,222

91 91
156 156
100 200
200 400

8,439 25,318
556 556

25,874 3,450
1,800
1.92

Lane Capacity (PCU/hr)

Required Lane (nr)

Total
Large Vehicle

- -
Small Vehicle

Total

-
Small Vehicle

Others
Large Vehicle

- -
Small Vehicle

Category Item Vehicle Type
Unit/day PCU

Traffic
Volume

Container Large Vehicle 8,148 - -

Imported
Vehicle

Large Vehicle
-
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Composition
Thickness

(mm)
Concrete with Wire mesh 250
Base Course 150
Sub Base 300

Pavement Type
Pavement Section

Applied to

Concrete Pavement (Type 1) Access Road

tarag 5>8-36³ smasPaBTIlancak;sab ¬cMNtEpk)a:l;eTscrN_¦ 
 
 

 
 

 erobcMedayRkumsikSaKeRmag 

 

 kñúgEpnkarCMerIsnImYy² TamTar[manpøÚvecjcUlepSg²enATItaMgepSg²BIKña. cMENkpøÚvCak;lak;nImYy²RtUv 
eKEbgEckeTARbePT nigeQμaHxageRkam ehIyk¾manbgðajkñúgrUb 5>8-34/ 5>8-35 nig 5>8-37 pgEdr. 
 

 pøÚvcUl k ¬4-ExS/ 2 pøÚv¦ ³ enACitcMNtEpkugetn½rf μ I 
 pøÚcUl x ¬2-ExS/ 2 pøÚv¦ ³ TItaMgrandIkñúgkMBg;EptambeNþayTMnb;karBarTwkrlkxageCIg 

 pøÚvcUl K ¬2-ExS/ 2 pøÚv¦ ³ TItaMgrandIenAeRkAkMBg;EptambeNþayTMnb;karBarTwkrlkxageCIg 

 pøÚvcUl X ¬2-ExS/ 2 pøÚv¦ ³ tP¢ab;eTApøÚvFMsRmab;rfynþebIkbr 
 

 
 
 
 
 
 
 
 

  erobcMedayRkumsikSaKeRmag 

rUb 5>8-34³ EpñkKMrU³ pøÚvcUl k 
 

 
 

 
 
 
 
  erobcMedayRkumsikSaKeRmag 

rUb 5>8-35³ EpñkKMrU³ pøÚvcUl x 
 
 
 
 
 
 
 
  erobcMedayRkumsikSaKeRmag 

rUb 5>8-36³ EpñkKMrU³ pøÚvcUl K 
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    erobcMedayRkumsikSaKeRmag 

rUb 5>8-37³ EpñkKMrU³ pøÚvcUl X 
 

 x¦ s<an 
 

 tRmUv[mans<anedIm,ItP¢ab;pøÚvenARckebIkTMnb;bc©úb,nñ nigedIm,IkMu[mankarrMxanBIsMNg;epSg² nig¼b¤ RbCa 
BlrdæanmanenAeBlbc©úb,nñ. CYrpøÚvebIkbrEdlRtUvkardUcKñaeTAnwgpøÚvcUlEdr ¬2-ExS BIrpøÚv¦. cieBa©ImpøÚvcak;sab 
mçagTTwg 2 m enAsgxag ehIymanCaypøÚvsRmab;Gñkef μ IreCIgTTwg 1>5 m ¬Etmçag¦. mUldæanlMhrTMenr 
sRmab;s<anRtUvkMNt; 10m EtenARckebIkpøÚvrlk gayRsYl[k)a:l;¼kaNUtebIkkat;BIeRkam nigkMNt;eTAtam 
kMeNag)ats<an. Epñks<anKMrUmanbgðajkñúgrUb 5>8-38. 

 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

      erobcMedayRkumsikSaKeRmag 

rUb 5>8-38³ EpñkKMrU ¬s<an¦ 
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 6¦ eRKOgcRkelIkdak;TMnij nig eRKOgcRkEp 
 

 k¦ eRKOgcRkelIkdak;TMnij 
 

 Ep¥keTAelIkareFIVEpnkarcMNtEpkugetn½rf μ I CamUldæantRmUv[maneRKOgcRkelIkdak;TMnijmYycMnYndUcCa³- 
 

 dgeyagFn;F¶n;enARcaMgcMNt ¬ Post-Panamax 14 CYr¦ 1 eRKOg x cMNtEp 2  

 dgeyagFn;F¶n;kg;ekAs‘UenATIlan 9 eRKOg x cMNtEp 2 

 rfynþelIkbNþúb ¬10 etan¦ 3 eRKOg x cMNtEp 2 

 rfynþ nigknÞúyseNþag ¬kugetn½r 40’¦ 16 eRKOg x cMNtEp 2 
 

 x¦ eRKOgcRkEp 
 

 Ep¥keTAelIkareFIVEpnkarcMNtEpkugetn½rf μ I CamUldæan tRmUv[maneRKOgcRkEpmYycMnYndUcCa³- 
 

 RbBn§½ExSkab CCTV 1 ExS x cMNtEp 2  

 RbBn§½RKb;RKgTIlankugetn½r 1 ExS x cMNtEp 2 
 
 Ep¥keTAelIkareFIVEpnkarcMNtEpk)a:l;eTscrN_ CamUldæan tRmUv[maneRKOgcRkEpmYycMnYndUcCa³- 
 

 RbBn§½ExSkab CCTV 1 ExS  
 

5>8>8> kareFIVEpnkarsagsg; nigkalviPaKGnuvtþKeRmag 
 

 ¬1¦ KeRmagsMNg; 
 

 1¦ kar)a:n;s μanBIcMnYnkargar 
 

 EpnkarCMerIsnImYy²eKeFIVeLIg edayBicarNaelIeKalkarN_GPivDÆn_CamUldæanénkareFIVEpnkarEp karBüa 
krN_BIbrimaNTMnijkugetn½r lkçN³FmμCatidUcCa³-lMnwgTwkrlkkñúgkMBg;Ep lkçxNÐsgÁmesdækic© plb:HBal; 
elIbrisßan .l. Ep¥keTAelIbøg;bzm dUc)anbgðajkñúgcMNuc 5>8>7 brimaNkargartamkar)a:n;sμanedaysegçb 
sRmab;EpnkarCMerIsnImYymanbgðajkñúgtarag 5>8-37. 
 
 
 
 
 
 
 
 
 
 
 



KeRmagsikSaBIkarBRgwglT§PaBRbkYtRbECg  
nigkarGPivDÆn_kMBg;EpRkugRBHsIhnu 

enARBHraCaNacRkkm<úCa 
 

5-177 

tarag 5>8-37³ brimaNkargartamkar)a:n;s μansRmab;EpnkarCMerIsnImYy² 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

erobcMedayRkumsikSaKeRmag 
 

 2¦ lMhUrkargar 
 

 visalPaBkargarsagsg;mandUcCa³-eFIVXøgcUlEp nig)asaMg TMnb;karBarTwkrlk cMNtEpkugetn½rf μ I cMNt 
k)a:l;eTscrN_ pøÚv nigs<ancUlEp. lMhUrkargarTUeTAedIm,IGnuvtþkargarnImYy²)anedayÉkraCBIKñamanbgðajkñúg 
rUb 5>8-39. 
 
 

I. CONSTRUCTION
2.0 CHANNEL AND BASIN
2.1 Dredging (-14m channel) m3 1,699,220 3,236,140 1,699,220 3,236,140
2.2 Dredging (-14m basin) m3 2,327,700 2,004,400 2,327,700 2,004,400
3.0 BREAKWATERS
3.1 Existing Breakwater
3.1.1 Removal of Existing Breakwater lm 200 200 200 200
3.1.2 Elevation of Existing Breakwaters
3.1.2.1 Type A section lm 410 410
3.1.2.2 Type B section lm 1,210 1,210
3.2 New Breakwaters
3.2.1 New Breakwater A lm 200 200 200 200
3.2.2 New Breakwater B lm 200 200 200 200
4.0 NEW CONTAINER TERMINAL
4.1 Dredging (quay) m3 270,370 270,370 270,370 270,370
4.2 Reclamation m3 4,063,400 4,063,400 4,515,300 4,515,300
4.3 Slope Protection lm 2,200 2,200 2,200 2,200
4.4 Quay (-14m) lm 700 700 700 700
4.5 Yard Pavements and Dranage System m2 459,000 459,000 459,000 459,000
4.6 Mechanical Works ls 1 1 1 1
4.7 Electrical Works ls 1 1 1 1
4.8 Buildings
4.8.1 Administration Building m2 8,000 8,000 8,000 8,000
4.8.2 Entrance Gate and Security Booth m2 1,600 1,600 1,600 1,600
4.8.3 Maintenace Shop m2 2,400 2,400 2,400 2,400
4.8.4 Substation m2 128 128 128 128
4.8.5 Generator House m2 600 600 600 600
4.8.6 Pump House and Water Resovoir ls 300 300 300 300
4.8.7 Fuel Station ls 100 100 100 100
4.8.8 Labor Station ls 300 300 300 300
4.8.9 Sewerage Treatment Plant ls 100 100 100 100
4.8.10 Weighing Bredge nr 2 2 2 2
5.0 CRUISE SHIP TERMINAL
5.1 Dredging (quay) m3 21,240 21,240 21,240 21,240
5.2 Reclamation m3 690,810 690,810 690,810 690,810
5.3 Slope Protection lm 380 380 380 380
5.4 Quay (-10m) lm 300 300 300 300
5.5 Yard Pavements and Drainage System m2 68,400 68,400 68,400 68,400
5.6 Mechanical Works ls 1 1 1 1
5.7 Electrical Works ls 1 1 1 1
5.8 Buildings
5.8.1 Warehouse m2 7,500 7,500 7,500 7,500
5.8.2 Gurd House m2 25 25 25 25
5.8.3 Pump House and Water Resovoir m2 150 150 150 150
6.0 ACCESS ROADS AND BREDGES
6.1 Access Roads
6.1.1 Access Road 1A   (2 ways, 4 lanes) lm
6.1.2 Access Road 2A   (2 ways, 4 lanes) lm 400 400
6.1.2' Access Road 1B   (2 ways, 2 lanes) lm 330 330
6.1.3 Access Road 2B   (2 ways, 2 lanes) lm 978 978
6.1.4 Access Road 2C   (2 ways, 2 lanes) lm 645 645
6.1.5 Access Road 1D   (2 ways, 2 lanes) lm 1,900 1,900
6.1.6 Access Road 2D   (2 ways, 2 lanes) lm 820 820
6.2 Bridges
6.2.1 Connecting Bridge  (2 ways, 2 lanes) lm 265 265 265 265
II. PROCUREMENT
1.0 SPECIAL EQUIPMENT
1.1 Cargo Handling Equipment
1.1.1 Quayside gantry crane (Post Panamax) unit 4 4 4 4
1.1.2 RTG unit 18 18 18 18
1.1.3 Top lifter unit 6 6 6 6
1.1.4 Tranctor and chassis unit 26 26 26 26
1.2 Port Security Equipment
1.2.1 CCTV System ls 2 2 2 2
1.2.2 Terminal Management Ssytem ls 2 2 2 2

Q'ty Q'ty

W=150  W=300

Alternative-2

W=150 W=300

Bill No. DESCRIPTION  Unit

Alternative-1
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Channel & Basin Breakwaters New Container Terminal & Cruise Ship Terminals Roads & Bridges

Dredging & Disposal

Channel

Removal of Existing Breakwater

Elevation of Existing Breakwater

Construction of Small Brekwater

Basin

Breakwater B

Breakwater A

Dredging Work

Reclamation Work

Slope Protection

Piling Work Site Utility Works

Yard Pavement Works

Building Works

Fencing/Landscaping

Rock Work (1)

Concrete Work

Block Placing

Quay Fixture Works 

Rock Work (2)

Construction of New BreakWaters

Rclamation

Slope Protection

Pavement Works

Bridge Foundation

Earthworks

P/C Beam Placing

Concrete Works

Site Utility Works

Silt Protector

 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

erobcMedayRkumsikSaKeRmag 

rUb 5>8-39³ lMhUrkargarTUeTA 
 

 3¦ viFIsaRsþTUeTAénkargarsMxan; 
 

 k¦ karbUmsþar 
 

 kargarbUmsþarCaTUeTAeKeFIVenAXøgcUlEp )asaMg nigenARcaMgcMNt dUc)anBiBN’nakñúgrUb 5>8-40. muneFIV 
karbUmsþar eKRtUvmansMNaj;karBarl,b;m:dædak;enACMuvijsaLg;bUmsþar nigmankaNUtl,atebIkenACitsaLg; 
bUmsþar edIm,IBinitüemIlkarb:HBal;dl;brisßan nigsuvtßiPaBsmuRT. vtßúbUmsþar)an CaTUeTA eKeRKagykeTAcak; 
ecalenAtMbn;kñúgsmuRTEdlmankarGnuBaØatiRtwmRtUv nigGacykeTAeRbIsRmab;kargarrandI ¬cak;bMeBjdI¦ 
GaRs½yeTAnwglkçN³smRsbrbs;vtßúbUmsþarenaH. 

 
  
 
 
 
 
 
 
 
 
 
 
 

        erobcMedayRkumsikSaKeRmag 

rUb 5>8-40³ kargarbUmsþar 
 x¦ kargarrandI 
 

 enAcMNtEpkugetn½rf μI cMNtEpk)a:l;eTscrN_ nigpøÚvcUl tRmUv[eFIVkarrandI. dUc)anbgðajkñúgrUb 5>8-41 
vtßúrandICaTUeTAeKeRKagdwktamrfynþdwkdIykeTAKrTukCabeNþaHGasnñsin. dIEdlcak;KrTukenHnwgRtUvrujcUl 
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smuRT edayeRKOgcRkQUsdI nigkayedayeGsáava:T½r. edaysarGacmanlaydIl,b;m:dæl¥²kñúgdIcak;KrTukenaH 
eK RtUvmansMNaj;Tb;dak;enAEKmcMeNatedIm,IXaMgdIcak;bMeBjTaMgenaH. bnÞab;mkeTot eKeRbIrU:LÚkinBeRgob[dI 
hab;rabesμ Ir. 

 

 
  
 
 
 
 
 

  erobcMedayRkumsikSaKeRmag 

rUb 5>8-41³ kargarrandI 
 

 K¦ kargarkarBarRcaMgcMeNat 
 

 karsagsg;TMnb;kargarTwkrlkTamTar[mankarkarBarRcaMgcMeNat nigbegáItRcaMgcMeNatTb;dIkMu[)ak;Føak; 
enAcMNtEpkugetn½rf μI cMNtEpk)a:l;eTscrN_ nigenAtampøÚvcUl. eKRtUveRbIsaLg;dac;BIKñaedIm,ICBa¢Únf μsñÚlBI 
eqñrsmuRTykeTAcak;eFIVRcaMgcMeNatenaH nigeRbIeGsáava:T½rkayelIkCacMeNateLIg. elIsBIenH eKRtUveRbIsa 
Lg;mandgeyagedIm,IelIkpÞaMgf μeRkaHTMlak;cuHeTAkñúgTwkeFIVRcaMgcMeNat dUcmanbgðajkñúgrUb 5>8-42. 

 

 

 
 
 
 
 
 
 
 
 
 
 

    erobcMedayRkumsikSaKeRmag 

rUb 5>8-42³ kargarkarBarRcaMgcMeNat 
 

 X¦ kargardak;KrelIKña 
 

 enAsagsg;RcaMgcMNtkugetn½rf μ I eKRtUveFIVkargardak;Kr. muneBldak;KrelIKña eKRtUvdak;RsTab;f μsñÚlelI 
RcaMgcMeNatEdl)anbUmsþar EdlRsTab;enaHnwgRtUveRCotcUlenAkñúgKMnrf μ. dUcmanbgðajkñúgrUb 5>8-43 KMnrf μ 
TukelIsaLg;erobcMdak;kñúgLaMg cgP¢ab;ExSlYs bnÞab;mkTMlak;cuHeTAkñúgTwk. 
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       erobcMedayRkumsikSaKeRmag 

rUb 5>8-43³ kargardak;Krfμ 
 

 g¦ kargardak;bøúkRcaMgcMNt 
 

 enAeBlsagsg;cMNtEpk)a:l;eTscrN_ eKcaM)ac;RtUveFIVkargardak;bøúkRcaMgcMNt (Quay block 

installation). dUcmanbgðajkñúgrUb 5>8-44 bøúkRcaMgcMNtRtUvcak;BIRsTab;)atelIRKwHfμbMeBj)atsmuRTEdl 
)anbUmsþar. enAGMLúgeBldak;enH bøúkTaMgenHRtUvcgExS[)anRtwmRtUvenAeBlTMlak;cuH edIm,IrkSa)anlMnwg 
erobesμ Irl¥ edaymanGñkmuCTwkcuHeTARtYtBinitü nigbBa¢amkBIeRkam. 
 

 

 
 

  
 
 
 
 
 
 
 
 
 

         erobcMedayRkumsikSaKeRmag 

rUb 5>8-44³ kargardak;bøúkRcaMgcMNt 
 

 ¬2¦ kalviPaKGnuvtþ 
 

 1¦ karbegáItkBa©b;KeRmag 
 

 KeRmagEpnkaremqñaM 2030 RtUvkarTunvinieyaKRKb;RKan; edayKiteTAelItRmUvkar nigkMenInTMnijCak;Esþg. 
dUcenH KeRmagRtUveKEckecjCabIkBa©b;dUcxageRkam³- 
 



KeRmagsikSaBIkarBRgwglT§PaBRbkYtRbECg  
nigkarGPivDÆn_kMBg;EpRkugRBHsIhnu 

enARBHraCaNacRkkm<úCa 
 

5-181 

 k¦ kBa©b; 1 
 

 KeRmagkñúgkBa©b; 1 eKeRKagsagsg; nigpÁt;pÁg;zbnIyPNÐdUcxageRkam edIm,IbegáInsmtßPaBelIkdak;TMnij 
rbs;cMNtEpkugetn½rbc©úb,nñ[)andl;kRmitGtibrma edaymincaM)ac;RtUvEklMGrehdæarcnasm<n§½eRcIneBjenaH 
eT³- 

 tP¢ab;ExSePøIgBIxageRkA  1 ExS 
 dak;dgeyagFn;F¶n;enARcaMgcMNt ¬Panamax¦ 2 eRKOg 

 dak;dgeyagFn;F¶n;enATIlankg;ekAs‘U ¬6 CYr/ 4+1¦ 2 eRKOg 

 rfynþelIkbNþúb ¬10 etan¦ 3 eRKOg 

 rfynþ nigknÞúyseNþag ¬kugetn½r 40’¦ 8 eRKOg 
 

 tRmUveTAtamkarBüakrN_BIkMenInTMnijkugetn½r karvinieyaKelIkBa©b;KeRmagenHEckecjCaBIrdMNak;kal. 
dMNak;kalTI 1 mankartP¢ab;dak;ExSePøIgBIxageRkA nigrhUtdl;cugqñaM 2016 eKdak;eRKOgcRkelIkdak;TMnijxag 
elI 50%. dMNak;kalTI 2 dak;eRKOgcRk 50% eTot nigeFIVkargarbBa©b;enAcugqñaM 2020. 
 

 x¦ kBa©b; 2 
 

 KeRmagkBa©b; 2 eKeRKagsagsg; nigpÁt;pÁg;GIVEdlmanTaMgGs;kñúgtarag 5>8-38 elIkElgcMNtEpk)a:l; 
eTscrN_ edIm,IQb;eFIVkarelIkdak;TMnijkugetn½renAcMNtEpkugetn½rbc©úb,nñ. elIsBIenH dUcKeRmagkBa©b; 1  
kBa©b;enHeKEckecjCaBIrdMNak;kal eTAtamkarBüakrN_BIkMenInTMnijkugetn½r nigry³eBlc,as;las;EdlRtUv 
karsagsg; nigpÁt;pÁg;zbnIyPNÐepSg². dMNak;kalTI 1 mankargarbUmsþarXøg nig)asaMg sg;TMnb;karBarTwk 
rlk eFIVcMNtEpkugetn½rf μ I ¬mancMNt 1 RbEvgRtwm 350 m b:ueNÑaH¦ rYmTaMgkarpÁt;pÁg;eRKOgcRkelIkdak;TMnij 
nigeRKOgcRkEp 50% eFIVpøÚvcUl nigsg;s<an nigkargarepSg²nwgRtUvbBa©b;enAqñaM 2022. dMNak;kalTI 2 KWsag 
sg;cMNtEpkugetn½rf μ I 50% eTot ¬cMNt 1 RbEvgRtwm 350 b:ueNÑaH¦ rYmTaMgkarpÁt;pÁg;eRKOgcRkelIkdak;TM 
nij nigeRKOgcRkEp 50% eTot. 
 

 3¦ kBa©b; 3 
 

 KeRmabkBa©b; 3 eKeRKagsagsg;cMNtEpk)a:l;eTscrN_ edIm,IerobcMcMNtEpk):l;eTscrN_TMhMeBjelj 
nigcMNtEpTMnijTUeTA eFIVCaCMerIscMNténcMNtEpBhueKalbMNg. kargarTaMgenHeRKagnwgbBa©b;enAqñaM 2025. 
 

 2¦ kalviPaKGnuvtþKeRmag 
 

 eKeFIVkalviPaKGnuvtþKeRmagedayKiteTAtambrimaNkargarénEpnkarCMerIsnImYy lMhUr nigkBa©b;kargar dUc 
manbgðajkñúgtarag 5>8-38. dUcmanbgðajkñúgtarag KeRmagkBa©b; 1 RtUvkarry³eBlsrub 7 qñaM kñúgenaHdM 
Nak;kalTI 1 man 3>5 qñaM BIBak;kNþalqñaM 2013 dl; 2016 nig 3>5 qñaM eTot CadMNak;klaTI 2 BIBak; 
kNþalqñaM 2017 dl; 2020. KeRmagkBa©b; 2 RtUvkarry³eBlekInCabnþbnÞab;rhtUdl; 10 qñaM kñúgenaH dMNak; 
kalTI 1 man 5 qñaM BIqñaM 2018 dl; 2022 nigdMNak;kalTI 2 man 5 qñaMeTot BI 2024 dl; 2028. cMENk 
KeRmagkBa©b; 3 eKrMBwgfanwgRtUvkarry³eBlsrub 4 qñaM BIqñaM 2022 dl; 2025. 
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tarag 5>8-38³ kalviPaKGnuvtþKeRmag ¬kBa©b; 1/ 2 & 3¦ 
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5>8>9> kar)a:n;s μanBIcMNaymUlFn 
 

 ¬1¦ lkçN³TUeTA 
 

 kar)a:n;s μanBIedImTunmanéføsagsg; nigkarpÁt;pÁg;epSg²dUc)anelIkeLIgkñúg 5>8>8. cMNaysagsg;man 
cMNayrdæ)alTUeTAsRmab;karsagsg;rYmman³-cMNayerobcMTUeTA cMNayelIkariyal½yenATItaMgKeRmag nig 
cMNayTUeTA cMNaysagsg;pÞal; éføQñÜlesvakm μRbwkSaeyabl; nigcMNayyfaPaB. cMNayelIkarpÁt;pÁg;man 
cMNayeRKOgcRkmandYcCa³-cMNayTij nigtMeLIgeRKOgcRk éføQñÜlesvakm μRbwkSaeyabl; nigcMNayyfa 
PaB. 
 

 ¬2¦ sßanPaBsagsg; nigpÁt;pÁg; 
 

 1¦ sMPar³sMNg; 
 

 k¦ sIum:g;t_ 
 

 sIum:g;t_naMcUlsMxan;mkBIéf evotNam nigcin .l. Etbc©úb,nñeKGacrk)ankarpÁt;pÁg;enAkm<úCa. KuNPaB 
sIum:g;t_mankRmitdUcKñaeTAnwgsIum:g;t_naMcUlEdr ehIybc©úb,nñ témøk¾minxusKñab:unμanEdr. 
 

 x¦ ebtug 
 

 enAcMgayRbEhl 15 Km CMuvijkMBg;EpRkugRBHsIhnu bc©úb,nñmaneragcRkebtugbIkEnøg. eKGacpÁt;pÁg; 
plitplebtugsRmab;cak;RKwHTUeTA)andUcCa U-ditch lUebtug srsrExSePøIg .l. enAkm<úCa. eTaHy:agNa 
plitplebtugsRmab;sgát;TMgn;RtUvBwgGaRs½yeTAkarnaMcUlBIéf/ evotNam nig cin. 
 

 K¦ Edk 
 

 mkdl;eBlbc©úb,nñBMuTan;maneragcRkplitEdkenAkm<úCaenAeLIyeT. EdkTaMgGs;RtUvnaMcUlsMxan;BIéf evot 
Nam nigcinCaedIm. 
 

 X¦ karrandI nigkarcak;bMeBjdI  
 

 vtßúran)anCaTUeTAeKykBIkEnøgykf μmYycMnYncMgayRbEhl 20 Km BIkMBg;EpRkugRBHsIhnu. pgEdrenaH 
eKk¾GacykxSac; nigvtßúranepSg²BItMbn;enACitkMBg;EpEdr. RKYsRkhmk¾mansRmab;karranCabeNþaHGasnñenA 
eBlRtUvkarcak;bMeBjdIedIm,Isagsg;GIVmYy. 
 

 g¦ pÞaMgf μ fμ nigkEnøgykf μ 
 

 eKGacrk)anpÞaMgfμxSac;BIenACMuvijkMBg;EpRkugRBHsIhnu)an. pÞaMgfμepSgeTotdUcCafμRkanit eKGacrk)anenA 
tamkEnøgykfμcMgayRbEhl 180 Km BIkMBg;Ep. 
 

 2¦ eRKOgcRksMNg; 
 

 CaTUeTA eRKOgcRksMNg; dUcCa³- dgeyagTMgn; 100-etan eGsáava:T½r b‘uldUhSr½ eRKOgcRkQUsdI r:ULÚ 
.l. RtUvkarykmkeRbIsRmab;kargarsMNg;sIuvil nigsßabtükmμ EdleKGacrkCYl)anBIRkumh‘unsMNg;enAepSg 
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No. Description Unit 
Unit Price

(USD)
1 Concrete (Type I, 300kg/cm2) m3 81
2 Concrete (Type I, 280kg/cm2) m3 79
3 Concrete (Type I, 210kg/cm2) m3 72
4 Concrete (Type I, 120kg/cm2) m3 70
5 Concrete (Type I, 350kg/cm2) m3 89
6 Cement ton 89.4
7 Deformed Bar12~20 (SD40) ton 795
8 Deformed Bar 20~35(SD40) ton 795
9 Structural Steel ton 1000
10 Granite Rocks ton 25
11 Granite Stone (5kg ~100kg) ton 23
12 Granite Stone (0 ~40mm) m3 21
13 Sand Stone m3 18
14 Reclamation Sandy Soil m3 8.5
15 Laterite (Soil Aggregate) m3 8.5
16 Sand Aggregate m3 26
17 Light Diesel Oil litter 1.2
18 A-Heavy Diesel Oil litter 1.1
19 Gasoline litter 1.28

²enAkm<úCa. eRKOgcRksMNg;Biess nigeBjlkçN³sRmab;kargarsMNg;EpñksmuRT eKGacrk)anEtBIRbeTs 
epSgeTot tamry³Rkumh‘unsMNg;breTs. 
 

 ¬3¦ smtßPaBrbs;Rkumh‘unsMNg;kñúgRsuk 
 

 Rkumh‘unsMNg;kñúgRsukmanRbEhl 20 Rkumh‘un mannieyaCik 100 nak;cuH. GaRs½yelIvisalPaBkargar 
Rkumh‘unTaMgenaHGacra:b;rgkargarsMNg;sIuvil nigsßabtükmμedayxøÜnÉg)an EtcMeBaHkargarRTg;RTayFM nigdI 
Biess nig¼b¤ kargarsMNg;EpñksmuRTepSg² Rkumh‘unTaMgenaHGacmankarlM)ak edaykargarTaMgenaHRtUvkar 
bec©keTs nigsmtßPaBRKb;RKgx<s;. dUcenH kargarsagsg;RbePTenHrEmgpþl;eTA[Rkumh‘unsMNg;breTsCa 
GñkeFIVenAeBlbc©úb,nñ. 
 

 ¬4¦ mUldæantémøkñúgmYyÉkta 
 

 mUldæantémøkñúgmYyÉktamansegçbkñúgtarag 5>8-39 nig 5>8-41 Ep¥keTAtamBt’manRbmUl)anBItémøTI 
pSarkñúgRsuk tamry³Rkumh‘unsMNg; nigGñkpÁt;pÁg;kñúgRsuk k¾dUcCaKeRmagEdlkMBugdMeNIrkarenAkMBg;EpRkugRBH 
sIhnudUcCa³-KeRmag SEZ nigKeRmagGPivDÆn_cMNtEpBhueKalbMNg. 
 

tarag 5>8-39³ éføcMNaykñúgmYyÉkta ¬eRKOgsMNg;sMxan;¦ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
             erobcMedayRkumsikSaKeRmag 
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No. Description Unit 
Unit Price

(USD)
1 Foreman day 24
2 Skilled Labor day 19
2 Un-skilled Labor day 14
3 Heavy Equipment Operator day 29
4 Equipment Operator day 24
5 Re-bar Bender day 19
6 Carpenter day 19
7 Truck Driver day 19
1 Captain of Dredger day 345
2 Operator of Dredger day 235
2 Crew of Dredger day 95
3 Captain of Tugboat day 175
4 Crew of Tugboat day 95
5 Operator of Crane Barge day 135
6 Crew of Crane Barge day 95
7 Captain of Boat  day 115
8 Captain of Floating Dock day 345
9 Operator of Floating Dock day 235
10 Crew of Floating Dock day 95
11 Diver day 125
12 Diving helper day 65

No. Description Unit 
Unit Price

(USD)

1 Bulldozer (21ton) day 233

2 Pay-loader (2.5m3) day 233
3 Excavator (1m3) day 200

4 Excavator (0.4m3) day 167
5 Tier roller day 250
6 Motor Grader day 250

7 Track Crane 25ton day 500
8 Crawler Crane 150 ton day 1,120

9 Crawler Crane 100 ton day 831
10 Crawler Crane 50ton day 1000

11 Dump truck (20ton) day 167
12 Concrete pumping truck day 450

13 Welding machine day 80
14 Bar Bender day 80

15 Concrete vibrator day 96
16 Generator 200 KVA day 150

17 Generator 100 KVA day 80
18 Generator 50KVA day 60

19 Truck 4ton day 100
20 Trailer Truck (40 ton) day 400

21 Floating Dock (2500 ton Class) day 5,234
22 Grab Dredger  (20 m3 including heavy Bucket) day 14,953

23 Piling Barge (D-80) day 13,707
24 1000 ton barge crane 150ton Spud type day 2,181

25 1000 ton Flat barge day 1,059
26 Hopper barge (1300 m3) day 3,502

27 Tugboat / Pusher 1600 PS day 1,421
28 Tugboat 500 PS day 467

29 Anchor boat 250 PS day 430
30 Flat barge 500 ton day 586

31 Diving pontoon day 60
32 Diving Equipment (Decompression Chamber) day 200

33 Survey Boat day 80

tarag 5>8-40³ éføcMNaykñúgmYyÉkta ¬GñkeFIVkar nigkmμkrsMxan;²¦ 
 

 

 

 

 

 

 

 
        erobcMedayRkumsikSaKeRmag 
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5-186 

General Expenses 15 % of Direct Construction Cost
Consultancy Services 8 % of (General Expenses + Direct Construction Cost)
Contingency 10 % of (General Expenses + Direct Construction Cost + Consultancy Services )
Consultancy Services 4 % of (Equipment Procurement Cost)
Contingency 10 % of (Equipment Procurement Cost + Consultancy Services)

Construction

Procurement

Description Applied Rate

¬5¦ GRtabþÚrR)ak; 
 

 kñúgkar)a:n;sμanBIkarcMNay eKRtUvKitBICMerIsrUbiybNÑ½kñúgRsuk nigbreTs ]> duløaGaemric nigR)ak;ey:n 
Cb:un. edayR)ak;duløaGaemriceKeRbITUeTAelITIpSarcrnþTUTaMgkm<úCa enaHeKeRCIserIsykrUbIybNÑ½kñúgRsukCaduløa 
Gaemric. mUldæanGRtabþÚrR)ak;kñúgkar)a:n;s μanBIkarcMNayeKkMNt;yk 1 USD = 80>25 ey:nCb:un hageqg 
BITIpSarbþÚrR)ak;breTstUküÚenAeBlbitTVarenAéf¶TI 22 E kumÖ³ qñaM 2012. 
 

 ¬6¦ smasPaBrUbiybNÑ½ 
 

 rUbiybNÑ½nImYy²mansmasPaBxus²KñakñúgtémømYyÉkta TamTar[mankarKitKUrl¥itl¥n; nig¼b¤ enAeBlbþÚr 
R)ak;. xageRkamCasmasPaBrUbbiybNÑ½nImYy²³- 
 

 smasPaBrUbiybNÑ½kñúgRsukrYmman³- 

- éføedImeRKOgsMNg;pÁt;pÁg;kñúgRsuk 

- rUbiybNÑ½kñúgRsukeLIgcuH nigcMNayEfTaMeRKOgcRksMNg; 
- cMNayelIR)ak;ebovtSr_ nigcMNayBak;Bn§½epSg²sRmab;nieyaCik 

- Bn§naMcUleRKOgsMNg; 
- Bn§cracrdIeKakenAkm<úCa 

 smasPaBrUbiybNÑ½breTsrYmman³- 

- éføeRKOgsMNg;naMcUlBIbreTs 
- rUbiybNÑ½breTseLIgcuH nigcMNayEfTaMeRKOgcRksMNg; 
- rUbiybNÑ½breTssRmab;cMNayelIeRKOgsMNg;pÁt;pÁg;kñúgRsuk 
- cMNayelIR)ak;ebovtSr_ nigcMNayBak;Bn§½epSg²sRmab;nieyaCikbreTs 
 

 ¬7¦ kareRbIGnu)atefr)a:n;s μanBIkarcMNay 
 

 kñúgkar)a:n;sμanBIkarcMNay eKeRbIGnu)atefrcMeBaHcMNayrdæ)alTUeTAsRmab;karsagsg;rYmman³-cMNay 
erobcMTUeTA cMNayelIkariyal½yenATItaMgKeRmag nigcMNayTUeTA éføQñÜlesvaRbwkSaeyabl; nigcMNayCayfa 
ehtu dUcmanbgðajkñúgtarag 5>8-42. 
 

tarag 5>8-42³ segçbBIGnu)atefreKeRbI)a:n;s μanBIkarcMNay 
 

 
 

 
 
   erobcMedayRkumsikSaKeRmag 
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5-187 

1USD=Yen 80.25

('000 USD)
I. CONSTRUCTION (1+2+3+4) 593 10,110 719

1.0 GENERAL EXPENCES (15% of 6') ls  65 1,110 78

2.0 IMPROVEMENT OF EXISING CONTAINER TERMINAL 434 7,400 526

2.1' Electrical Works for connection to external power source ls 1 434 7,400 526

3.0 ENGINEERING SERVICES (8% of 1+2) 40 681 48

4.0 CONTINGENCIES (10% of 1+2+3) 54 919 65

II. PROCUREMENT (1+2+3) 128 2,694,120 33,699

1.0 SPECIAL EQUIPMENT 112 2,355,000 29,458

1.1 Cargo Handling Equipment  

1.1.1 Quayside gantry crane (Panamax Size) unit 2 40 1,340,000 16,738

1.1.2 RTG (6 rows, 4+1) unit 5 50 750,000 9,396

1.1.3 Top lifter (10 ton) unit 3 6 105,000 1,314

1.1.4 Tranctor and chassis (40') unit 8 16 160,000 2,010

2.0 ENGINEERING SERVICES (4% of 1) 4 94,200 1,178

3.0 CONTINGENCIES (10% of 1+2) 12 244,920 3,063

III. TOTAL PROJECT COST (I.+II.) 721 2,704,230 34,418

('000 YEN)

PACKAGE-1

No. DESCRIPTION  Unit Q'ty

Amount

 Local Portion  Foreign Portion  Combined

('000 USD)

 ¬8¦ lT§pl)a:n;sμanBITunvinieyaK 
 

 1¦ kBa©b; 1 
 

 tarag 5>8-43 bgðajBIkar)a:n;s μancMNaylMGiténkBa©b; 1. dUcmanbgðajkñúgtarag éføcMNaysrubKW 
34>4 lan duløaGaemric. 
 

tarag 5>8-43³ éføcMNayKeRmagsrub ¬kBa©b; 1¦ 
 

 

 

 

 

 

 

 

 

 
 
  erobcMedayRkumsikSaKeRmag 

 

 2¦ kBa©b; 2 
 

 k¦ EpnkarCMerIsBIedIm 
 

 tarag 5>8-44 nig 5>8-45 bgðajlMGitBIkar)a:n;s μancMNayénEpnkarCMerIsnImYysRmab;TTwgXøg 150 
m nig 300 m. krNIXøgTTwg 150 m karcMNayrbs;EpnkarCMerIs 1k/ 1x nig 1K KW 497-498 lan duløa 
Gaemric EpnkarCMerIs 2k nig 2 x man 603-605 lan duløaGaemric nigEpnkarCMerIs 2K KW 636 lan duløa 
Gaemric EdléføCageKkñúgcMenamEpnkarepSgeTot. krNITTwgXøg 300 m ninñakarcMNayTaMgGs;KWdUcKñaeTAnwg 
krIXøgTTwg 150 m enaHKWRtUvcMNayGs; 23 lan duløaGaemric bEnßmeTAkrNITTwgXøg 150 m edaysareK 
RtUveFIVkarbUmsþareRcInEfmeTot. 
 

 x¦ EpnkarCMerIssnSMséc© 
 

 sRmab;EpnkarCMerIsBIedImmk tarag 5>8-46 bgðajlMGitBIkar)a:n;sμancMNayénEpnkarCMerIsnImYy² 
edayKitkñúglkçN³snSMséc© EdlmanXøgTTwg 150 m bnßykEnøgTukrfynþnaMcUl nigRbEvgpøÚvcUl nigs<anGa 
kas. dUc)anbgðajkñúgtarag éføcMNayénEpnkarCMerIs 1k/ 1x nig 1K KW 456 lan duløaGaemric nigEpnkar 
CMerIs 2k/ 2x nig 2K mYymantémø 537-539 lan duløaGaemric edayKμanGIVxusEbøkKñaeT. 
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5-188 

 3¦ kBa©b; 3 
 

 tarag 5>8-47 bgðajlMGitBIkar)a:n;s μancMNayénEpnkarkBa©b; 3. dUcmanbgðajkñúgtarag éføcMNay 
srubKW 54 lan duløaGaemric. 
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tarag 5>8-44³ éføcMNayKeRmagsrub ¬kBa©b; 2³ TTwgXøg=150m¦ 
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 Package 2 (Channel W=150m) 1USD=Yen 80.25
 

 Local  Foreign  Local  Foreign

('000 USD) ('000 USD)

Amount Amount Amount Amount Amount Amount

I. CONSTRUCTION 172,378 8,892,031       283,182 205,823 9,830,739 328,325
1.0 GENERAL EXPENCES (15%  of 2+3+4+5+6) ls  18,926 976,288          31,092 22,598 1,079,352 36,048
2.0 CHANNEL AND BASIN 8,632 1,849,962          31,685 8,632 1,849,962 31,685
2.1 Channel Dredging (-14m) m3 1,699,220 3,838 810,315           13,935 1,699,220 3,838 810,315 13,935
2.2 Basin Dredging (-14m) m3 2,327,700 4,794 1,039,647           17,749 2,327,700 4,794 1,039,647 17,749
3.0 BREAKWATERS 4,547 166,567            6,623 11,070 388,218 15,907
3.1 Existing Breakwater   
3.1.1 Removal of Existing Breakwater lm 200 195 937                207 200 195 937 207
3.1.2 Elevation of Existing Breakwaters   
3.1.2.1 Type A section lm  410 1,791 61,825 2,562
3.1.2.2 Type B section lm  1,210 4,731 159,825 6,722
3.2 New Breakwaters   
3.2.1 New Breakwater A lm 200 2,404 92,204             3,553 200 2,404 92,204 3,553
3.2.2 New Breakwater B lm 200 1,948 73,427             2,863 200 1,948 73,427 2,863
3.2.3 Small Breakwater inside Harbor C1 lm  
3.2.4 Small Breakwater inside Harbor C2 lm  
4.0 NEW CONTAINER TERMINAL 101,367 3,764,577       148,277 106,455 3,822,008 154,081
4.1 Dredging (quay) m3 270,370 523 115,286             1,960 270,370 523 115,286 1,960
4.2 Reclamation m3 4,063,400 37,578 172,288           39,725 4,515,300 41,757 191,449 44,143
4.3 Slope Protection lm 2,200 6,455 241,397             9,463 2,200 7,363 279,668 10,848
4.4 Quay (-14m) lm 700 15,933 1,460,820           34,136 700 15,933 1,460,820 34,136
4.5 Yard Pavement and Dranage System m2 459,000 36,543 1,323,653           53,037 459,000 36,543 1,323,653 53,037
4.6 Mechanical Works ls 1 275 49,440                891 1 275 49,440 891
4.7 Electrical Works ls 1 731 194,757             3,157 1 731 194,757 3,157
4.8 Buildings   
4.8.1 Administration Building m2 8,000 2,240 128,000             3,835 8,000 2,240 128,000 3,835
4.8.2 Entrance Gate and Security Booth m2 1,600 288 13,363                455 1,600 288 13,363 455
4.8.3 Maintenace Shop m2 2,400 432 37,584                900 2,400 432 37,584 900
4.8.4 Substation m2 128 25 935                  37 128 25 935 37
4.8.5 Generator House m2 600 118 9,396                235 600 118 9,396 235
4.8.6 Pump House and Water Resovoir m2 300 20 1,566                  39 300 20 1,566 39
4.8.7 Fuel Station m2 100 67 2,506                  98 100 67 2,506 98
4.8.8 Labor Station m2 300 84 2,506                115 300 84 2,506 115
4.8.9 Sewerage Treatment Plant m2 100 12 2,440                  42 100 12 2,440 42
4.8.10 Weighing Bredge unit 2 43 8,640                151 2 43 8,640 151
6.0 ACCESS ROADS AND BREDGES 11,627 727,481          20,692 24,497 1,135,492 38,647
6.1 Access Roads                      -
6.1.1 Access Road 1A   (2 ways, 4 lanes) lm                     -
6.1.2 Access Road 2A   (2 ways, 4 lanes) lm                     - 400 4,398 133,931 6,067
6.1.2' Access Road 1B   (2 ways, 2 lanes) lm 330 2,618 92,661             3,772
6.1.3 Access Road 2B   (2 ways, 2 lanes) lm                     - 978 6,325 181,674 8,589
6.1.4 Access Road 2C   (2 ways, 2 lanes) lm                     - 645 6,042 232,733 8,942
6.1.5 Access Road 1D  (2 ways, 2 lanes) lm 1,900 2,121 84,151             3,169
6.1.6 Access Road 2D   (2 ways, 2 lanes) lm                     - 820 844 36,485 1,299
6.2 Bridges                      -
6.2.1 Connecting Bridge  (2 ways, 2 lanes) lm 265 6,888 550,669           13,750 265 6,888 550,669 13,750
7.0 ENGINEERING SERVICES (8%  of 1+2+3+4+5+6) 11,608 598,790          19,069 13,860 662,003 22,109
8.0 CONTINGENCIES (10%  of 1+2+3+4+5+6+7) 15,671 808,366          25,744 18,711 893,704 29,848
II. PROCUREMENT (1.0.+2.0+3.0) 372 7,439,432          93,075 372 7,439,432 93,075
1.0 SPECIAL EQUIPMENT 325 6,503,000          81,359 325 6,503,000 81,359
1.1 Cargo Handling Equipment   
1.1.1 Quayside gantry crane (Post Panamax) unit 4 80 3,000,000           37,463 4 80 3,000,000 37,463
1.1.2 RTG unit 18 153 2,295,000           28,751 18 153 2,295,000 28,751
1.1.3 Top lifter unit 6 12 210,000             2,629 6 12 210,000 2,629
1.1.4 Tranctor and chassis unit 26 52 520,000             6,532 26 52 520,000 6,532
1.2 Port Security Equipment   
1.2.1 CCTV System ls 2 10 60,000                758 2 10 60,000 758
1.2.2 Terminal Management Ssytem ls 2 18 418,000             5,227 2 18 418,000 5,227
2.0 ENGINEERING SERVICES (4%  of 1) 13 260,120            3,254 13 260,120 3,254
3.0 CONTINGENCIES (10%  of 1+2) 34 676,312            8,461 34 676,312 8,461

III. TOTAL PROJECT COST (I.+II.) 172,749 16,331,463       376,257 206,195 17,270,171 421,400

('000 Yen)

Alternative 2

Q'ty

 Cost Component  Combined
Amount

Q'ty

 Cost Component  Combined
Amount

('000 USD) ('000 Yen) ('000 USD)

Bill
No.

DESCRIPTION  Unit

Alternative 1
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tarag 5>8-45³ éføcMNayKeRmagsrub ¬kBa©b; 2³ TTwgXøg=300m¦ 
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 Package 2 (Channel W=300m) 1USD=Yen 80.25
 

 Local  Foreign  Local  Foreign

('000 USD) ('000 USD)

Amount Amount Amount Amount Amount Amount

I. CONSTRUCTION 176,606 9,749,126       298,091 210,052 10,687,833 343,234
1.0 GENERAL EXPENCES (15%  of 2+3+4+5+6) ls  19,390 1,070,392          32,728 23,062 1,173,456 37,685
2.0 CHANNEL AND BASIN 11,728 2,477,319          42,598 11,728 2,477,319 42,598
2.1 Channel Dredging (-14m) m3 3,236,140 7,553 1,574,393           27,171 3,236,140 7,553 1,574,393 27,171
2.2 Basin Dredging (-14m) m3 2,004,400 4,175 902,926           15,426 2,004,400 4,175 902,926 15,426
3.0 BREAKWATERS 4,547 166,567            6,623 11,070 388,218 15,907
3.1 Existing Breakwater   
3.1.1 Removal of Existing Breakwater lm 200 195 937                207 200 195 937 207
3.1.2 Elevation of Existing Breakwaters   
3.1.2.1 Type A section lm  410 1,791 61,825 2,562
3.1.2.2 Type B section lm  1,210 4,731 159,825 6,722
3.2 New Breakwaters   
3.2.1 New Breakwater A lm 200 2,404 92,204             3,553 200 2,404 92,204 3,553
3.2.2 New Breakwater B lm 200 1,948 73,427             2,863 200 1,948 73,427 2,863
3.2.3 Small Breakwater inside Harbor C1 lm  
3.2.4 Small Breakwater inside Harbor C2 lm  
4.0 NEW CONTAINER TERMINAL 101,367 3,764,577       148,277 106,455 3,822,008 154,081
4.1 Dredging (quay) m3 270,370 523 115,286             1,960 270,370 523 115,286 1,960
4.2 Reclamation m3 4,063,400 37,578 172,288           39,725 4,515,300 41,757 191,449 44,143
4.3 Slope Protection lm 2,200 6,455 241,397             9,463 2,200 7,363 279,668 10,848
4.4 Quay (-14m) lm 700 15,933 1,460,820           34,136 700 15,933 1,460,820 34,136
4.5 Yard Pavement and Dranage System m2 459,000 36,543 1,323,653           53,037 459,000 36,543 1,323,653 53,037
4.6 Mechanical Works ls 1 275 49,440                891 1 275 49,440 891
4.7 Electrical Works ls 1 731 194,757             3,157 1 731 194,757 3,157
4.8 Buildings   
4.8.1 Administration Building m2 8,000 2,240 128,000             3,835 8,000 2,240 128,000 3,835
4.8.2 Entrance Gate and Security Booth m2 1,600 288 13,363                455 1,600 288 13,363 455
4.8.3 Maintenace Shop m2 2,400 432 37,584                900 2,400 432 37,584 900
4.8.4 Substation m2 128 25 935                  37 128 25 935 37
4.8.5 Generator House m2 600 118 9,396                235 600 118 9,396 235
4.8.6 Pump House and Water Resovoir m2 300 20 1,566                  39 300 20 1,566 39
4.8.7 Fuel Station m2 100 67 2,506                  98 100 67 2,506 98
4.8.8 Labor Station m2 300 84 2,506                115 300 84 2,506 115
4.8.9 Sewerage Treatment Plant m2 100 12 2,440                  42 100 12 2,440 42
4.8.10 Weighing Bredge unit 2 43 8,640                151 2 43 8,640 151
6.0 ACCESS ROADS AND BREDGES 11,627 727,481          20,692 24,497 1,135,492 38,647
6.1 Access Roads                      -
6.1.1 Access Road 1A   (2 ways, 4 lanes) lm                     -
6.1.2 Access Road 2A   (2 ways, 4 lanes) lm                     - 400 4,398 133,931 6,067
6.1.2' Access Road 1B   (2 ways, 2 lanes) lm 330 2,618 92,661             3,772
6.1.3 Access Road 2B   (2 ways, 2 lanes) lm                     - 978 6,325 181,674 8,589
6.1.4 Access Road 2C   (2 ways, 2 lanes) lm                     - 645 6,042 232,733 8,942
6.1.5 Access Road 1D  (2 ways, 2 lanes) lm 1,900 2,121 84,151             3,169
6.1.6 Access Road 2D   (2 ways, 2 lanes) lm                     - 820 844 36,485 1,299
6.2 Bridges                      -
6.2.1 Connecting Bridge  (2 ways, 2 lanes) lm 265 6,888 550,669           13,750 265 6,888 550,669 13,750
7.0 ENGINEERING SERVICES (8%  of 1+2+3+4+5+6) 11,893 656,507          20,073 14,145 719,719 23,113
8.0 CONTINGENCIES (10%  of 1+2+3+4+5+6+7) 16,055 886,284          27,099 19,096 971,621 31,203
II. PROCUREMENT (1.0.+2.0+3.0) 372 7,439,432          93,075 372 7,439,432 93,075
1.0 SPECIAL EQUIPMENT 325 6,503,000          81,359 325 6,503,000 81,359
1.1 Cargo Handling Equipment   
1.1.1 Quayside gantry crane (Post Panamax) unit 4 80 3,000,000           37,463 4 80 3,000,000 37,463
1.1.2 RTG unit 18 153 2,295,000           28,751 18 153 2,295,000 28,751
1.1.3 Top lifter unit 6 12 210,000             2,629 6 12 210,000 2,629
1.1.4 Tranctor and chassis unit 26 52 520,000             6,532 26 52 520,000 6,532
1.2 Port Security Equipment   
1.2.1 CCTV System ls 2 10 60,000                758 2 10 60,000 758
1.2.2 Terminal Management Ssytem ls 2 18 418,000             5,227 2 18 418,000 5,227
2.0 ENGINEERING SERVICES (4%  of 1) 13 260,120            3,254 13 260,120 3,254
3.0 CONTINGENCIES (10%  of 1+2) 34 676,312            8,461 34 676,312 8,461

III. TOTAL PROJECT COST (I.+II.) 176,978 17,188,558       391,166 210,424 18,127,265 436,309

('000 USD) ('000 Yen)

 Combined
Amount

Q'ty

 Cost Component  Combined
Amount

('000 USD) ('000 Yen)

Alternative 1 Alternative 2

Q'ty

 Cost Component
Bill
No.

DESCRIPTION  Unit
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tarag 5>8-46³ éføcMNayKeRmagsrub ¬kBa©b; 3¦ 
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5>8>10> karviPaKesdækic© nighirBaØvtßú 
 

 ¬1¦ karviPaKesdækic©  
 

 1¦ cMNayEpñkesdækic© 
 

 cMNayEpñkesdækic©énKeRmagmYysMedAelIcMNaycaM)ac;sRmab;esdækic©CatiTaMgmUl kñúgenaHeKminKitBIkat 
BVkic©naMcUl nig VAT eT. edaycMNayTunvinieyaK)a:n;s μanenAcMNuc 5>8>9 minKitBIkatBVkic©Bn§naMcUl EtKit 
VAT sRmab;éføcMNaykñúgRsuk enaHkarviPaKesdækic©eKeFIVEp¥keTAelIkar)a:n;s μancMNayedaydkecj VAT. 
 

 2¦ plRbeyaCn_esdækic© 
 

 plRbeyaCn_esdækic©énkarGPivDÆn_cMNtEpfμ IenAkMBg;EpRkugRBHsIhnuKWedIm,IedaHRsaybBaðakksÞHcracr 
enAEpeTAGnaKt EdlvaGacnwgekIteLIg ebIK μankarGPivDÆn_cMNtEpf μ IeT edIm,Ibn§ÚbnßycMNayelIkardwkCBa¢Ún 
tampøÚvsmuRT edaydak;BRgayk)a:l;kugetn½rFM² CMrujTak;TajeragcRkplitkmμ[mktMbn;dIeKakenAkMMBg;Ep nig 
edIm,IbegáIt¥T§lviC¢manRbeyalepSg²elIesdækic©kñúgtMbn;. karGPivDÆn_cMNtEpf μ ICalT§plnwgeFIV[Rkumh‘unesva 
kmμBak;Bn§½nwgkMBg;EpGacbegáInkarlk;rbs;xøÜn ehIyCYnbuKÁlik nigkmμkreFIVkar)aneRcInEfmeTot. karvinieyaK 
GPivDÆn_EpnwgCMrujdl;skm μPaBesdækic©kñúgtMbn;dIeKakEdlmanTMnak;TMngBaNiC¢kmμCamYykMBg;Ep. plRbeya 
Cn_esdækic©éncMNtEpfμ IRtUveKvaytémødUcteTA³- 
 

 k¦ edIm,IedaHRsaybBaðakksÞHcracrenAEp EdlGacekItmanenAkMBg;EpRkugRBHsIhnueTAGnaKt 
 x¦ bn§ÚbnßycMNaydwkCBa¢ÚntamsmuRT edaydak;BRgayk)a:l;FM² 
 K¦ Tb;sáat;karGacekIneLIgcMNaydwkCBa¢Ún edayeRbIpøÚv nigmeFüa)aydwkCBa¢ÚnCMerIsepSg² 

1USD=Yen 80.25

('000 USD)

I. CONSTRUCTION 32,911 894,282                  44,055
1.0 GENERAL EXPENCES (15%  of 2) ls  3,613 98,186                     4,837
2.0 CRUISE SHIP TERMINAL 24,090 654,576                  32,246
2.1 Dredging (quay) m3 21,240 331 49,787                         952
2.2 Reclamation m3 690,810 6,389 29,290                      6,754
2.3 Slope Protection lm 380 3,218 117,867                      4,687
2.4 Quay (-10m) lm 300 8,621 223,732                    11,409
2.5 Yard Pavement and Drainage System m2 68,400 4,029 111,939                      5,424
2.6 Mechanical Works ls 1 65 13,680                         235
2.7 Electrical Works ls 1 41 12,305                         194
2.8 Buildings   
2.8.1 Warehouse m2 7,500 1,350 94,542                      2,528
2.8.2 Gurd House m2 25 5 183                             7
2.8.3 Pump House and Water Resovoir m2 150 42 1,253                           58
3.0 ENGINEERING SERVICES (8%  of 1+2) 2,216 60,221                     2,967
4.0 CONTINGENCIES (10%  of 1+2+3) 2,992 81,298                     4,005

II. TOTAL PROJECT COST 32,911 894,282                  44,055

('000 USD) ('000 YEN)

PACKAGE-3

No. DESCRIPTION  Unit Q'ty

Amount

 Local Portion  Foreign Portion  Combined
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 X¦ begáIneCIgk)a:l;cUlEp[)aneRcIn 
 g¦ begáInkargarenAkMBg;Ep nigCMrujkarplitrbs;eragcRkshRKasenAtMbn;dIeKak 
 c¦ elIksÞÜyskmμPaBBaNiC¢kmμBak;Bn§½nwgkMBg;Ep nig 
 q¦ begáIn»kaskargarén]sSahkmμesvakmμenACuMvijkMBg;Ep. 
 

 edayBicarNaelI¥T§BlEdlGacekItmanéncMNtEpfμ I plRbeyaCn_xagelIRtUveKvaytémødUcxageRkam³- 
 

 k¦ krNIminmankarGPivDÆn_cMNtEpkugetn½r tamkarvaytémø smtßPaBelIkdak;kugetn½rrbs;kMBg;EpRkug 
RBHsIhnunwgmandl; 500>000 TEUs edayeKRtUvdak;dgeyagFn;F¶n;enAEKmRcaMgEpBIrbEnßmeTot. enAeBl 
brimaNelIkdak;kugetn½rekItdl;kRmitsmtßPaBrbs;xøÜn enaHenAkMBg;EpnwgmankarkksÞHeFIV[k)a:l;RtUvtRmg;CYr 
EvgrgcaMcUlEp. TMnijbukmkeRcInnwgRtUvbþÚrdwkeTAkMBg;EpPñMeBjvij dak;tamsaLg;dwkeTAkMBg;EpxayEm:b b¤ 
RtUvdwkpÞal;eTA HCM tampøÚvfñl;. 
 

 ebIsßanPaBenHekIteLIg Rkumh‘unk)a:l;dwkCBa¢ÚnnwgéføbEnßmelIkarkksÞHBIRkumh‘unnaMecj. edayeBlxøH 
éføbEnßmelIkarkksÞHekInCag 700 duløaGaemric kñúgmYykugetn½r 20’ enAkMBg;EpGaRhVikEdlmankarkksÞH 
enaHeKsnμt;faéføbEnßmticbMputk¾ 50 duløaGaemric kñúgmYykugetn½r 20’ Edr ¬100 duløa kñúgmYykugetn½r 40’ 
kMBg;Ep)agkk cf. enAqñaM 2011¦. krNIkMBg;Ep Sydney eKykéføbEnßmelIkarkksÞH 100 duløaGaemric kñúg 
mYykugetn½r 20’ nig 200 duløa kñúgmYykugetn½r 40’ enAqñaM 2011 cMENkenA Chennai eKyk 180 duløakñúg 
mYykugetn½r 20’ nig 360 duløakñúgmYykugetn½r 40’ enAqñaM 2011. edayéføbEnßmelIkarkksÞHeKykGaRs½y 
eTAnwgkarkksÞHk)a:l;enAkMBg;Ep eKeFIVkarviPaKesdækic©edaysnñidæanfaéføbEnßmelIkarkksÞHnwgmantémø 90 
duløaGaemric kñúgmYykugetn½r 20’ nig 180 duløa kñúgmYykugetn½r 40’ ebItRmUvkarkugetn½rqøgkat;ekInelIs 
500>000 TEUs enAkMBg;EpRkugRBHsIhnu eBalKWekInRbmaN 15% ebItRmUvkarekInelIs 1>000>000 

TEUs. 
 

 sn μt;faK μankarkksÞH ehIyk¾KμanéføbEnßmGIVEdr “krNIenH” éføbEnßmelIkarkksÞHsrubEdlRtUvykBIkuget 
n½rnaMcUlRtUveK)a:n;s μanfaCaplcMNUlmYyrbs;Rkumh‘undwkCBa¢Ún. 
 

 krNIkugetn½rnaMecj éføbEnßmelIkarkksÞHnwgRtUvykBIm©as;TMnijbreTs CaEpñkéntémø CIF dUcenH kar 
cMeNjBIéføbEnßmelIkarkksÞHGacminEmnCaplRbeyaCn_esdækic©sRmab;esdækic©km<úCa. eTaHya:gNa éføbEnßm 
enHnwgRtUvbgVileTA[Rkumh‘unnaMecjkm<úCa tamry³karbBa©úHéfø FOB ehIy[eFIV[Rkumh‘unnaMTMnij)at;bg;. 
edayBicarNaelIéføbEnßmelIkarkksÞHykBIkugetn½rnaMecjcugeRkayenAEtCabnÞúkrbs;Rkumh‘unnaMecjkm<úCa éfø 
bEnßmelIkarkksÞHEdlRtUvykBIkugetn½rnaMecjk¾RtUveK)a:n;sμanCacMNUlmYyrbs;Rkumh‘undwkCBa¢ÚnEdr. 
 

 x¦ krNIk)a:l;kugetn½rFM²nwgRtUvdak;BRgaybMerIesvakm μenAkMBg;EpRkugRBHsIhnu CalT§pledaymankar 
GPivDÆn_cMNtEpkugetn½rTwkeRCAfμ I enaHéfødwkCBa¢ÚntamsmuRTmk¼eTAkMBg;EpRkugRBHsIhnuGacnwgbn§Úbnßy)an 
edaysaresdækic©maRtadæan. karcMeNjéfødwkCBa¢ÚntamsmuRTrbs;Rkumh‘unaMcUlRtUveK)a:n;s μanCacMNUlmYyrbs; 
Rkumh‘undwkCBa¢Ún. karbBa©úHéfødwkCBa¢ÚntamsmuRTelIkugetn½rnaMecjGacbn§Úbnßyéfø CIF enAkMBg;EpbreTs 
ehIyvamincUlCacMNUlpÞal;eTARkumh‘unaMTMnijecjeT. eTaHya:gNa cugeRkay vaGacCMurujdl;karplitrbs;erag 
cRkshRKaskm<úCa nigrYmcMENkdl;esdækic©Cati. karbBa©úHéfødwkCBa¢ÚntamsmuRTelIkugetn½rnaMecjk¾RtUveK)a:n; 
s μanfaCacMNUlmYyrbs;Rkumh‘undwkCBa¢ÚnEdr. 
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 sn μt;famankrNIdwkCBa¢ÚntamsmuRTmYy. cMNaydwkCBa¢Únkugetn½rkñúgmYyÉktaKW 20’¼40’ dwktamk)a:l; 
2>000 TEUs nig 4>000 TEUs eK)a:n;sμankñúg “esovePAviPaKBIcMNUl-cMNaysRmab;karGPivDÆn_ qñaM 2004 
MLIT Cb:un” dUcxageRkam³- 
 

cMNaydwkCBa¢ÚntamsmuRTkñúgmYykugetn½r
¬krNIkareFIVdMeNIrry³eBl 2 éf¶¦ (USD) 

  RbGb; 20' RbGb; 40' 

k)a:l; 2>000 TEUs  153>2  229>8  
k)a:l; 4>000 TEUs 119>9  179>8  
PaBxusKña 33>3  50>0  

  RbPB³ esovePAviPaKBIcMNUl-cMNaysRmab;karGPivDÆn_ qñaM 2004 MLIT Cb:un 
 

 K¦ krNIcMnYnkugetn½rqøgkat;kMBg;EpRkugRBHsIhnunwgekIneTAdl; 500>000 TEUs ehIykugetn½rbukmk 
xøaMgnwgRtUvdwktamkMBg;EpPñMeBj b¤ kMBg;EpxayEm:b enaHcMNaydwkkugetn½rbukmkxøaMgenaHmancMnYneRcInCagkug 
etn½rdwkkat;tamkMMBg;EpRkugRBHsIhnu. karcMeNjéfø nigeBlevladwkCBa¢Únkugetn½rEdlbukmkxøaMgeKcat;TukCa 
cMNUldl;esdækic©Cati. 
 

 éfø nigeBldwkCBa¢ÚnsRmab;kugetn½reTA¼mkBIshrdæGaemric nigGasIuGeKñy_mans‘UvxusKñab:un μaneTrvagkrNI 
dwktamkMBg;EpPñMeBj b¤ kMBg;EpRkugRBHsIhnu. kugetn½reTA¼mkBIGWr:ub nigGasIuxagekItRtUvcMNayéfødwkCBa¢Ún 
x<s; ebIeKdwkkat;tamkMBg;EpPñMeBj b¤ kMBg;EpxayEm:b. karcMeNjéfø nigeBlevladwkCBa¢ÚnsRmab;kugetn½reTA 
¼mkBIGWr:ub nigGasIuxagekIttamkar)a:n;sμanCacMNUlrbs;Rkumh‘undwkCBa¢Ún. enAeBlkarcMeNjéfø nigeBlevla 
dwkCBa¢Únkugetn½rnaMecjminEmnCaplcMNUlpÞal;eTARkumh‘unaMTMnijecjkm<úCa karcMeNjTaMgenaH eKsn μt;facug 
eRkayRtUvbgVilcUleTAesdækic©km<úCa. eKykéfødwkCBa¢ÚntamsmuRTmkeRbIedIm,IviPaKBIesdækic©dUcmanbgðajkñúg 
tarag 2>7-15 nig 2>7-16 kñúgr)aykarN_enH. 
 

 X¦ krNIminmankarGPivDÆn_cMNtEpk)a:l;eTscrN_fμ IeT cMnYnk)a:l;eTscrN_cUlEpnwgmankRmit ehIy 
cMNUlbEnßmBIkarcUlk)a:l;eTscrN_tamkar)a:n;s μanCacMNUlEdlGacTTYl)an. 
 

 g¦/ c¦/ q¦ krNImankarGPivDÆn_cMNtEpfμ I karGPivDÆn_nwgnaMmknUv¥T§Blesdækic©elIkeLIgxagelIdl;tMbn; 
BaNiC¢kmμdIeKakrbs;kMBg;Ep. r)aykarN_enHsgát;F¶n;elIplRbeyaCn_EdlGacTTYl)an EteKdkecjkarviPaK 
brimaNvis½yelIcMNUlTaMgenaH edaysarvaCa¥T§BlRbeyal. 
 

 3¦ GRtacMNUlRtLb;Epñkesdækic© (EIRR) 
 

 krNIplcMNUl nigcMNayesdækic©elIkeLIgkñúgcMNucxagelI eK)a:n;s μanBI EIRR dUcmanbgðajkñúgtarag 
5>8-48 nigBt’manlMGitmanbgðajkñúg]bsm<n§½-7³ karviPaKesdækic© nighirBaØvtßú. 
 

 vnþ½CIvitKeRmageKKitfamanry³eBl 30 qñaM bnÞab;BIcab;epþImkargarsagsg;. ry³eBlsagsg;eKKitCa 
kBa©b; 1 BIqñaM 2013 dl; 2020 Bak;kNþaldMbUgénkBa©b; 2 BIqñaM 2018 dl; 2022 nigBak;kNþalTI 2 én 
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kBa©b; 2 BIqñaM 2024 dl; 2028 ehIykBa©b; 2 BI qñaM 2022 dl; 2025. dUcenH karviPaKesdækic©eKeFIVsRmab; 
ry³eBlrhUtdl;qñaM 2054 enAeBlTUTat;sgkm©Iry³eBlEvgGs;ehIy. 
 

 karviPaKesdækic©bgðajfaCMerIselx 1 nigelx 2 eKGaceFIVeTA)anl¥ ebIKiteTAelIcMNUl-cMNayesdækic© 
cMENkCMerIselx 1 man EIRR x<s;CagCMerIselx 2. 
 

tarag 5>8-48³ EIRR 
 

krNI krNImUldæan cMNaycab;BI 
10% eLIgeTA 

cMNUlcab;BI 
10% cuH 

cMNaycab;BI 10%

eLIgeTA nig 
cMNUlcab;BI 10% cuH

CMerIselx 1 9>19% 7>07% 6>84% 4>61% 
CMerIselx 2 7>43% 5>42% 5>20% 3>04% 

 

 ¬2¦ karviPaKhirBaØvtßú 
 

 liT§km μhirBaØvtßúénKeRmagRtUveKvaytémøCabzm edayviPaKBIGRtacMNUlRtLb;xagkñúgEpñkhirBaØvtßú lMhUr 
sac;R)ak; Gnu)atbgVil¼cl½t Gnu)atRbtibtþikar GRtacMNUlRtLb;BIGclnRTBüsuT§ nigGnu)atTUTat;esvabM 
Nul. tarag 5>8-49 bgðajBI FIRR énkrNImUldæan nigkrNIviPaKBIplb:HBal;énkarERbRbYl. Bt’manlMGit 
BIkarviPaKhirBaØvtßúmanbgðajkñúg]bsm<n§½-7³ karviPaKesdækic© nighirBaØvtßú. 
 

tarag 5>8-49³ FIRR 
 

krNI krNImUldæan cMNaycab;BI 
10% eLIgeTA 

cMNUlcab;BI 
10% cuH 

cMNaycab;BI 10%

eLIgeTA nig 
cMNUlcab;BI 10% cuH

CMerIselx 1 4>27% 2>93% 1>53% 0>25% 
CMerIselx 2 2>97% 1>79% 0>36% -0>81% 
CMerIselx 1’ 7>42% 5>47% 4>26% 2>75% 

 

 CMerIselx 1’ KWCakrNIGPivDÆn_cMNtEpkugetn½r nig]brircnasm<n§½KeRmagkBa©b; 2 EdlnwgRtUvvinieyaK 
edayÉkCn ehIycMNtEpkugetn½rfμ InwgRtUvdMeNIrkaredayRbtibtþikrcMNtEpÉkCn. vinieyaKinÉkCnGacCaGñk 
eFIVRbtibtþikrcMNtEpÉkCnEdr. krNICMerIselx 1’ k>s>s nwgvinieyaKelIkarrandIBIsmuRT nigbUmsþarXøg nig 
ykéføQñÜlsm,TanBIRbtibtþikrcMNtEpÉkCn. krNICMerIselx 1’ bgðajfa FIRR x<s;CagCMerIselx 1. 
TaMgCMerIselx 1 nig elx 1’ cMNayelIkarsagsg;ehdæarcnasm<n§½ nig]brircnasm<n§½dUcKña PaBxusKñaén FIRR 
EdlCaplcMNUlBIkarvinieyaKrbs; k>s>s KWcMNayRbtibtþikar. ebI k>s>s Gackat;bnßycMNayRbtibtþikar 
[)andl;kRmitrbs;RbtibtþikrÉkCn enaH FIRR GacbegáIndl;kRmitCMerIselx 1. 
 

 lMhUrsac;R)ak; cMNUl-cMNay nigtaragtulükarénkarGnuvtþKeRmag)an)a:n;s μandUcmanbgðajkñúg]b 
sm<n§½-7. edIm,IGacGnuvtþKeRmagkBa©b; 2 nig 3 )an eKcaM)ac;RtUveRbIkm©Iry³eBlEvgEdlmankarR)ak;Tab 
eBalKWkm©IEdlmankarR)ak;TabCag 2>0% krNICMerIselx 1 EtCMerIselx 2 karR)ak;RtUvTabCag 1>0% 
edayELk krNICMerIselx 1’ kñúgenaHÉkCnvinieyaKGPivDÆn_cMNtEpkugetn½r nig]brircnasm<n§½ sRmab;lT§kmμ 
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rbs; k>s>s KYreRbIR)as;km©Iry³eBlEvgEdlmankarR)ak;TabCag 3>0%. 
 

 karviPaKBIplb:HBal;énkarERbRbYllT§kmμhirBaØvtßúbgðajfa³-KeRmagkBa©b; 2 nig¼b¤ kBa©b; 3 enAdMNak; 
kalBak;kNþalTI 2 RtUvp¥ak b¤ elIkeBl ebIkarcMNayekIneLIg 10% b¤ ebIcMNUlfycuH 10% b¤ TaMgcMNUl 
nig cMNayfycuHRsbeBlCamYyKña krNICMerIselx 1 nig elx 2. krNICMerIselx 1’ KeRmagGaceFIVeTA)an 
ebIeTaHkarcMNayekIneLIg 10% ehIycMNUlfycuH 10% k¾eday eRBaHeKeRbIR)as;km©Iry³eBlEvgEdlman 
karR)ak;Tab. 
 

 edIm,IbegáInlT§kmμhirBaØvtßú karkat;bnßyGRtakarR)ak;km©IbnþBI MEF k¾manRbsiT§iPaBEdr dUcmanbgðajkñúg 
cMNuc 4>2>4. 
 

5>8>11> TRmg;vinieyaK nigeFIVRbtibtþikarf μI 
 

 karvinieyaKcMNtEpkugetn½rfμ Itamkar)a:n;s μanGs;RbEhl 4>4 lan duløaGaemric EdlbnÞúkd¾F¶n;mYysRmab; 
k>s>s. edIm,ICYybn§ÚbnßyTunvinieyaKrbs; k>s>s meFüa)ayd¾manRbsiT§iPaBKWRtUv[vinieyaKTunÉkCncUlrYm 
GPivDÆn_ nigeFIVRbtibtþikarcMNtEpkugetn½renHEdr. 
 

 kRmitvinieyaKrvag k>s>s nigRbtibtþikrcMNtEp¼vinieyaKTunÉkCn eKeFIVkarsnμt;dUcmanbgðajkñúgtarag 
5>8-50 “karvinieyaKsaFarN³ nigÉkCn kñúgcMNtEpkugetn½rfμ I” kñúgenaH RbtibtþikarcMNtEp¼GñkvinieyaKÉk 
Cn eKrMBwgfanwgeFIVEpfμkugetn½r cak;sabTIlankugetn½r dak;dgeyagFn;F¶n;enARcaMgcMNt nig RTGs pþl; eRKOg 
cRkelIkdak;TMnij eFIVRckTVarcUl nigeFIVRbtibtþikarcMNtEpkugetn½r. 
 

 dUcmanKUsbBa¢ak;kñúgcMNuc 4>2>3 ¬karshkarCaédKUrrvagsaFarN³ nigÉkCn¦ karvinieyaKÉkCnman 
eRcInTRmg;. CMerIsmYyEdl k>s>s GaceFIV)anKWsagsg;Epf μkugetn½r nigcak;sabTIlankugetn½r ehIyRbtibtþikr 
cMNtEp¼GñkvinieyaTunÉkCnCaGñkdak;dgeyagFn;F¶n;enARcaMgcMNt nig]brircnasm<n§½epSgeTot. eKRtUveFVIkar 
sikSalMGitBIkRmitvinieyaKEdlGaceFIV)anrvag k>s>s nigRbtibtþikr¼GñkvinieyaKÉkCn muneBl k>s>s seRmc 
vinieyaKelIcMNtEpkugetn½rfμ IenaH pgEdrenaH eKk¾RtUvsikSa[)anhμt;ct;BIéføQñÜlsm,TansRmab;karvinieyaK 
nigRbtibtþikarÉkCn Bak;Bn§½CamYykarvinieyaKrbs; k>s>s Edr. 
 

tarag 5>8-50³ karvinieyaKrYmKñarvagsaFarN³ nigÉkCnelIcMNtEpkugetn½rf μI 
 

GPivDÆn_edayvis½ysaFarN³ ¬rdæ¦ 238 landuløaGaemric 

bUmsþarXøg ¬-14m¦
bUmsþar)asaMg ¬-14m¦
eFIVTMnb;karBarTwkrlk
karrandIcMNtEpkugetn½rf μ I
karBarRcaMgcMeNat 
eFIVpøÚvcUl nigs<an 

GPivDÆn_edayvis½yÉkCn 217 landuløaGaemric 
sg;s<anEp ¬-14m¦ 

cak;sabTIlan nigeFIVRbBn§½lUrbgðÚrTwk
dak;dgeyagFn;F¶n;enARcaMgcMNt (Post Panamax)
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dak;eRKOgcRkelIkdak;TMnij
eFIVRckTVarcUl nigb:usþ×snþisux
sg;GaKar 
eFIVeragCag 
epSg² 

 

 karkMNt;kRmitvinieyaKxagelIeFIVeLIgedaysn μt;fa³- k>s>s nwgeFIVkarbUmsþarXøgnavacrN_ randIBIsmuRT 
edIm,IeFIVTIlankugetn½r nigeFIVpøÚvcUl nigs<an cMENkRbtibtþikrEp¼GñkvinieyaKÉkCnCaGñksagsg;s<anEpsRmab; 
cMNtEpkugetn½r. krNIRbtibtþikrÉkCnTTYl)ansiT§iGnuBaØatirYcehIy muneBlbBa©b;kargarrandI enaHTaMg 
k>s>s nigRbtibtþikrcMNtEpÉkCnRtUveFIVkarBarRcaMgcMeNat randI sg;s<anEp nigdak;dgeyagFn;F¶n;enARcaMg 
cMNtRsbeBlCamYyKña edIm,IcMeNBjeBl nigkat;bnßycMNaysagsg;. 
 

 kñúgTMnak;TMngenH F/S BIkarcUlrYmrbs;ÉkCnkñúgkarGPivDÆn_cMNtEpkugetn½rf μ IenHnwgRtUveFIVeLIgenAdMNak; 
kaldMbUg ehIyRbtibtþikarcMNtEp¼GñkvinieyaTunÉkCnnwgRtUveFVIkareRCIserIsbnÞab;BI F/S. EpnkarkMNt;kRmit 
vinieyaKlMGitnwgmankarRBmeRBogKña muneBlbBa©b;kargarrandI. 
 

 elIsBIenH eKRtUvsikSa[)anhμt;ct;BIéføQñÜlsm,Tan karelIkTwkcitþedIm,I[kargarl¥ nigeFIVkarviPaKhirBaØ 
vtßúelIkarvinieyaK EfTaM nigkareFIVRbtibtþikarrbs;ÉkCn. ebIcMNtEpkugetn½rf μ I eKrMBwgfanwgcab;dMeNIrenAqñaM 
2023 enaHEpnkarGPivDÆn_ nigFnFanhirBaØvtßúrbs;EpnkarenHRtUvmankarGnuBaØatimunqñaM 2018. eyageTAtam 
kalviPaKTaMgenH eKRtUvsikSaBIKeRmagGPivDÆn_ nigkarcUlrYmBIÉkCn ehIyseRmc muneBlcab;epþImGPivDÆn_ 
cMNtEpkugetn½rf μ I. 
 

 CMerIsEdlGaceFIV)ansRmab;karGPivDÆn_cMNtEpkugetn½rfμ ImandUcteTA³- 
 

k¦ k>s>s GPivDÆn_ehdæarcnasm<n§½ nig]brircnasm<n§½TaMgGs; nigkan;kab;eFIVRbtibtþikarcMNtEpkugetn½r 
edayxøÜnÉg 

x¦ k>s>s GPivDÆn_ehdæarcnasm<n§½TaMgGs; nig]brircnasm<n§½RTg;RTayFM cMENkRbtibtþikrcMNtEpÉk 
CnCaGñkdak;eRKOgcRkelIkdak;TMnij nigkan;kab;eFIVRbtibtþikarcMNtEpkugetn½r 

K¦ k>s>s ra:b;rgelIkargarrandI nigbUmsþar ehIyRbtibtþikrcMNtEp¼GñkvinieyaKÉkCnsg;Epfμkugetn½r 
nigTIlan dak;dgeyagFn;F¶n;enARcaMgcMNt nig RTGs dak;eRKOgcRkelIkdak;TMnij nigkan;kab;eFIVRbti 
btþikarcMNtEpkugetn¼r ¬krNItarag 5>8-3¦ 

X¦ k>s>s nigGñkvinieyaKÉkCn rYmKñabegáInCaRkumh‘unsaCIvkmμ ehIyRkumh‘unenHeFIVkarGPivDÆn_cMNtEp 
kugetn½r rYmTaMgkarrandI nigeFIVRbtibtþikarcMNtEppgEdr. k>s>s eFIVkarbUmsþarXøg nigeFIVpøÚvcUlEp 
lkçN³CaGaCJaFrEpm©as;dI. 

 

 karseRmcviFIsaRsþGPivDÆn_cMNtEpkugetn½rfμ IRtUveFIVedayQrelIeKalkarN_BaNiC¢kmμ ¬kareFIVÉkCnPavUb 
nIykmμ¦ rbs; k>s>s kMenInTMnijkugetn½rqøgkat;eTAGnaKt nigeKalneya)ayrdæaPi)alsRmab;karRKb;RKg nig 
rdæ)alEp. 
 
 



KeRmagsikSaBIkarBRgwglT§PaBRbkYtRbECg  
nigkarGPivDÆn_kMBg;EpRkugRBHsIhnu 

enARBHraCaNacRkkm<úCa 
 

5-197 

5>8>12> karKitKUrBIsgÁmelIkarpøas;bþÚrTICRmkrbs;RbCaensaTkñúgtMbn;Ep 
 

 ¬1¦ eKalkarN_mUldæan 
 

 eKalkarN_mUldæanénkarKitKUrEpñksgÁmelIkartaMgCRmkrbs;RbCaensaTkñúgtMbn;EpkñúgKeRmagenHman 
bBa¢ak;dUcxageRkam³- 
 

 eKRtUveFIV EIA edayTTYlsÁal;BItMbn;taMgCRmkrbs;RbCaensaTenaHKW “shKmn_ nigTIRkug” nigCa 
eKalkarN_ENnaMkñúgEpnkarKeRmagGPivDÆn_EpenH. 

 

 edIm,IFanadl;eKalkarN_mUldæanenH eKRtUvsikSaeTAelITsSn³sMxan;²bI ¬4¦ cMNuc EdlRtUvBicarNa 
sRmab;erobcMeFIVEpnkarCMerIsepSg². 
 

 1¦ minRtUv[mankartaMgCRmkeRcInEfmeToteT 
 

 kartaMgCRmkrbs;RbCaensaTkñúgtMbn;EpmanRbvtþiyUrlg;Nas;mkehIyfaCa “tMbn;RkIRk” enAdac;q¶ayBI 
shKmn_kñúgTIRkug cab;taMgBImanKeRmagGPivDÆn_kMBg;EpRkugRBHsIhnuenATsSvtSr_qñaM 1950 mk. eTaHya:gNa 
sBVéf¶ manRbCaCnRbmaN 2>200 nak; nig 11>000 RKYsarrs;enAkñúgtMbn;enHlkçN³Ca “shKmn_ nigTIRkug 
mYy” eTAehIy. 
 

 mUlehtuEdlRtUveRCIserIscMNucenHeFIVCaeKalKMnitsRmab;karBicarNamandUcteTA³- 
 

 k¦ tRmUvkarcracrTMnijKYrRtUveFIVbc©úb,nñPaB ehIyCalT§pl vaGaceFIV[mankarEkERbTMhM nigkalviPaKGnu 
vtþKeRmag. TMhMGPivDÆn_EdlRtUvkarEp¥kmUldæaneTAtamtRmUvkarcracrenAqñaM 2030 )aneFIVkñúgr)aykarN_enH 
minRtUvkarEkERbGIVFMdMueT. 
 

 x¦ tMbn;EdnTwk nigtMbn;dIeKaktameqñrhMuBT§½edayTMnb;rlkKWCakEnøgTMenrsRmab;skmμPaBsgÁmesdækic© 
epSg²dUcCakMBg;EpRkugRBHsIhnu EpensaT kEnøgeFIVk)a:l; kEnøgk)a:l;eTscrN_cUlct EptammUldæan nig 
kEnøgeFIVClvb,kmμ. dUcenH karpøas;bþÚrTItaMgEpensaT edayQrelIeKalKMnitGPivDÆn_kMBg;EpRkugRBHsIhnuRKan; 
EtGaceFIV[xUcxatdl;karGPivDÆn_kEnøgCaskþanuBlTaMgmUl. 
 

 K¦ EpnkarGPivDÆn_kMBg;EpeFIVeLIgedayK μankMNt;EbgEcktMbn; nigKμanKeRmageRbIR)as;dIkñúgtMbn;kMBg;Ep 
RkugRBHsIhnu EdlEpnkarenHKYrEtmankarkMNt;tMbn;RtUvGPivDÆn_Ep[)anc,as;las;. muneBlGnuvtþKeRmag 
EpnkareRbIR)as;dI nigtMbn;EdnTwk rYmTaMgkarpøas;bþÚrTICMrk KYrRtUvmankarÉkPaBBIrdæaPi)alkm<úCa tamry³karcUl 
rYmBIsMNak;Pñak;garBak;Bn§½ nigRbCaBlrdæmUldæankñúgdMeNIrkarerobcMenH. 
 

 X¦ edIm,IseRmcKeRmagGPivDÆn_)an k>s>s caM)ac;RtUvmanviFankarskmμTak;TgCamYyPñak;garBak;Bn§½ nig 
RbCaBlrdæmUldæanedIm,IsRmbsRmYlCamYyGñkTaMgenaH. kñúgdMeNIrkarenH man»kaseRcInEdleKGacpSBVpSay 
EpnkarGPivDÆn_EpCasaFarN³)an. bBaðapøas;bþÚrTICMrkRbCaBlrdæmUldæan EdlCabBaðaekþAKKuk nigmincaM)ac; kñúg 
EpnkarGPivDÆn_EprhUtdl;qñaM 2030 GaceFIV[karBiPakSaCamYyPaKIBak;Bn§½epSg²kan;EtlM)ak. 
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 2¦ bBaÄb;karEbgEckshKmn_teTAeTot 
 

 RsbeBlKeRmagGPivDÆn_kMBg;EpkMBugdMeNIrkar ehIybrisßanrs;enAénKeRmag SEZ kñúgtMbn;enH)anpøas;bþÚr 
Gs;ry³kalmYyTsSvtSr_eTAehIy eBalKWmanGnam½yl¥ mansuvtßiPaB lkçN³CashKmn_ nigTIRkugmYy min 
RtwmEtsRmab;RbCaBlrdærs;enAb:ueNÑaHeT Etk¾sRmab;eP¶óvmkkMsanþBItMbn;epSg²eTotEdr. enHCakarpøas;bþÜrd¾l¥ 
mYy EdleKGaceXIjmaneP¶óveTscrN_xøH²mkkMsanþkñúgtMbn;enHenAb:unμanqñaMfμ I² EdlkñúgeBlknøgmk eKminEdl 
cUleTAelgenAtMbn;enHeT. mankaNUteTscrN_tUc²dwkeP¶óveTscrN_eTAelgekaH ecjBIEpeTscrN_tUcmYy 
enAtMbn;enH EdlenHCa»kaskargarsRmab;RbCaensaT. enAb:unμanqñaMf μ I²enH eKsegáteXIjmansg;hagTMnijfμ 
EdlkRmmankñúgtMbn;enH edaysarRbCaCnenATIenaHRkIRk ehIyGaceFIVGIVlkçN³Rsbc,ab;)an. tMbn;enHRtUvcat; 
TukCashKmn_mYyEdlmanTMnak;TMngEpñksgÁm minEmnRKan;EtCatMbn;RkIRkmYysRmab;RbCaBlrdæEdlKμankEnøg 
rs;enAeTAenAenaHeT. 
 

 3¦ KeRmagsmRsbsRmab;karensaTeFIVCamuxrbrciBa©wmCIvit 
 

 karensaT)ankøayCa “]sSahkmμmYy” kñúgtMbn;enH EdlCamuxrbrRbcaMRKYsarsRmab;RbCaCnRkIRkrkmYy 
éf¶edIm,Irs;mYyéf¶. tamkarsikSa mankaNUt¼TUkensaT 33 esH (HP) 73% nigelIsBIenH kñúgtMbn;enHénextþ 
RBHsIhnu. KeRmagCMnYybec©keTseFIVk)a:l;eday FAO )ancab;epþImenAEx FñÚ qñaM 2011 kñúgtMbn;enH. kñúgbribT 
enH eKRtUveFIV EIA edayTTYlsÁal;tMbn;taMgCRmkrbs;RbCaensaTfaCa “shKmn_ nigTIRkugmYy” Edr nigCa 
eKalkarN_ENnaMmYykñúgEpnkarKeRmagGPivDÆn_EpenH. 
 

 4¦ karyl;dwgeTAvijeTAmkBIEpnkarGnaKtsRmab;kartaMgCRmkrbs;RbCaensaTkñúgcMenamGgÁPaBBak; 
Bn§½ nigCMnYykarENnaM 

 

 edayKiteTAelIGnaKténtMbn;taMgCRmkrbs;RbCaensaTkñúgkMBg;Ep KWeKminGaceFIVrYceTAehIy. minRtwmEt 
b:ueNÑaH eKrMBwgfakaNUt¼TUkensaTnwgmanTMhMkan;EtFMeTA² ehIykRmitCIvPaBrs;enArbs;RbCaensaTBImYyéf¶ 
eTAmYyéf¶kan;EtmankarrIkcMerIn. dUcenH bBaðaekItmanEpensaTf μ I nigTIRkugensaTf μ IR)akdCaecosminputenaH 
eT. eTaHya:gNa vahYsBIEdnsmtßkic©rbs; k>s>s dUcenHTamTar[mankaryl;dwgBIKñaeTAvijeTAmk k¾dUcCa 
karrYmshkarKñakñúgcMenamGgÁPaBsßab½n nigGaCJaFrBak;Bn§½. kñúgbribTenH KeRmagenHnwgpþl;karENnaM begáItTM 
nak;TMngkñúgcMenamGgÁPaBsßab½n nigGaCJaFrBak;Bn§½ QrelIeKalkarN_GPivDÆn_ nigrIkcMerIneTAGnaKt. 
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5>9> kareRbobeFobehtub:HBal;brisßanénEpnkarCMerIsnImYy² 
 

5>9>1> CMerIsmineFIVkarGPivDÆn_ 
 

 CMerIsmineFIVkarGPivDÆn_nwgminBak;Bn§½nwgkarsagsg;cMNtEpfμ IGIVeT Etmankardak;eRKOgcRkelIkdak;TMnij 
f μ I²RtUvkaredIm,IBRgwgsmtßPaBcMNtEpkugetn½rmanRsab;tamEdlKeRmagenHesñIreLIg. ebIcMNtEpkugetn½rman 
Rsab;RtUv)anBRgwgsmtßPaBtamEpnkareRKagTuk enaHsmtßPaBelIkdak;TMnijrbs;cMNtEpkugetn½renaHGacekIn 
eTAdl; 490 Ban; TEUs. Et ebIbrimaNTMnijekInelIs 490 Ban; TEUs kMBg;EpnwgCYbRbTHkarlM)akkñúgkar 
elIkdak;TMnij[manRbsiT§iPaB EdlGacbgár[manbBaðamYycMnYndUcxageRkam³- 
 

- eBlevlak]a:l;rgcaMnwgkan;EtyUr edaycMNtEpkugetn½rbc©úb,nñminmansmtßPaBRKb;RKan; edIm,IelIk 
dak;[manRbsiT§iPaBenAeBlmank]a:l;ecjcUlekIneLIg EdlenHGaceFIV[Gak;xandl;tarageBlevla 
dwkCBa¢Únrbs;k]a:l;kugetn½r nigeFIV[xatbg;EpñkhirBaØvtßúsRmab;Rkumh‘unk]a:l;dwkCBa¢Ún nigm©as;TMnij. 
edIm,IbeBa©óshaniP½yTaMgenH GñkeRbIR]as;EpGacbþÚrmkrkkMBg;EpPñMeBjvij b¤ kMBg;EpepSgeTotenAéf 
nigevotNam. kñúgkrNIenH kMBg;EpPñMeBjnwgCYbRbTHkarkksÞHkan;EtxøaMg ehIycracrenATIRkugk¾man 
karkksÞHEdr. 

- ebIRbsiT§iPaBRbtibtþikarEpRtUvrMxanedaykarsÞHcracr enaHéfø nigeBlevladwkCBa¢ÚnnwgmankarekIneLIg 
EdlbBaðaenHCaKuNvib,tþicMeBaHkarelIksÞÜydl; SEZ enAextþRBHsIhnu ehIydUcenHvaGaceFIV[raMgsÞH 
dl;karGPivDÆn_esdækic©rbs;km<úCaeTotpg. 

- edaykMBg;EpminGac[k]a:l;FM²cUl]an enaH»kascMeNjéfødwkCBa¢ÚnsRmab;Rkumh‘unnaMecjnwg)at; 
bg;. 

- k)a:l;eTscrN_bc©úb,nñcUlctenAcMNtEpcas;EdllkçN³cas;RTuDeRTam EtGacbgçMcitþeTActenAcMNt 
EpepSgeTot krNIcMNtEpenHElgeRbIkar)an EdlRbkarenHGacman¥T§BlGviC¢manelIk)a:l;dwkTMnij 
epSgeTot edayeFIVry³eBlrgcaMcUlEp nigéfødwkCBa¢Únrbs;k)a:l;TaMgenaHekIneLIg ehIydUcenH 
vaeFIV[lT§PaBRbkYtRbECgnaMecjplitplksikmμrbs;km<úCaFøak;cuH. 

- k]a:l;RKb;RbePTTaMgGs; rYmTaMgkaNUtensaT nigeTscrN_nwgbnþeRbIRckpøÚvebIkdUcKña EdlenHCahani 
P½yeRKaHfñak;enApøÚvsmuRT enAeBlk)a:l;eFIVcracrkan;EteRcInmankarkksÞHeTAGnaKt. 

 
5>9>2> IEE énEpnkarGPivDÆn_CMerIsepSg² 
  

 ehtub:HBal;brisßanénEpnkarEpnkarGPivDÆn_nImYy²RtUveKvaytémøedayeFIV IEE rYmman³-dMNak;kalmun 
eBlsagsg; GMLúgeBlsagsg; nigdMNak;kaleFIVRbtibtþikar. IEE eKeFIVsRmab;ehtub:HBal; 30 ktþa Ep¥keTA 
tamlkçxNÐmKÁúeTÞsn_rbs; JICA sRmab;karBicarNaelIbrisßan nigsgÁm. kRmitehtub:HBal;eKkMNt;eTAtamBinÞú 
¬cenøaHBI -2 nig +2¦. eKKuNBinÞúCamYy 1>5 sRmab;ktþaehtub:HBal; Edlcat;TukfasMxan;CaBiessedayKN³ 
kmμaFikarRkumRbwkSarbs; JICA. tarag 5>9-1 bgðajlT§pl IEE. 
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tarag 5>9-1³ lT§pl IEE 
  ktþaehtub:HBal;  Epnkar 1 BinÞú Epnkar 2 BinÞú

brs
ßans

gÁm
 

1 

karpøas;bþÚrTI 
CRmkedaymin 
s μRK½citþ 

P mincaM)ac;eFIVpøas;bþÚrTICRmkedaymin 
sμRK½citþenaHeT. 

0 edaysarRtUvsagsg;pøÚvcUlEp nigs<an 
qøgkat; eKsnμt;faRbCaBlrdærs;enA 
tammUldæans<anEpenaHRtUverIecj.

-1.5 

C 0 mincaM)ac;eFIVpøas;bþÚrTICRmkedaymin 
sμRK½citþenaHeT. 

0 
O 0 0 

2 

esdækic©mUldæan 
dUcCa³-kargar 
nigmuxrbrciBa©wm 
CIvit .l. 

P eKminGacsn μt;BIplb:HBal;RTg;RTay 
FM)an. 

0 RbCaBlrdæRtUverIecj EdlvaeFIV[man 
ehtub:HBal;GviC¢mandUcCa³-karpøas;bþÚr 
muxrbrciBa©wmCIvit nigcMNUlfycuH.

-1.5 

C edaysarkarbUmsþarXøg enaHvanwgGac 
bgár[man¥T§BlGviC¢manelIKuNPaB 
Twk. vaGaceFIV[RbCaensaTGaRs½y 
enAtams<anEppøas;kEnøgenAGMLúgeBl 
sagsg;. pgEdrenaH eRkayBIsagsg; 
tMbn;EdnTwksRmab;Clvb,kmμnwgkan; 
EttUcceg¥ót enaHeKsnμt;faKuNPaBTwk 
manlkçN³minsmRbkbsRmab;kareFIV 
Clvb,kmμ. CacugeRkay vaGaceTArYc 
EdlRbCaensaTRtUvpøas;bþÚrkEnøgrbs; 
xøÜnCaGciéRnþy_.

-3 edaysarmankarsagsg;cMNtEpkug 
etn½rf μIenAtams<anEpbc©úb,nñ RbCaen 
saT ¬21 RKYsar¦ RtUverIeTATIkEnøg 
epSgeTot. 

-3 

O cMeBaHRbCaensaTmYycMnYnGaRs½yenA 
s<anEp RtUvcMNayeBleTAcab;ykEdn 
TwkeFIVensaT tamry³karebIkRckpøÚvfμ I 
éns<anEpenaH EdlenHGaceFIV[eK 
cMNayeRcInelIeRbg nigsMPar³epSg² 
enAeBlbEnßmema:geFIVkar. 

-1.5 dUcEpnkar 1 Edr. 

-1.5 

3 

kareRbIR]as;dI 
nig 
kareRbIR]as;Fn 
FanmUldæan 

P eKminGacsn μt;BIplb:HBal;RTg;RTay 
FM]an. 

0 dUcEpnkar 1 Edr. 
0 

C pøÚvtameqñrEpñkxøHnwgRtUvykmkeRbI 
sRmab;cracrsagsg;pgEdr.

-1.5 
-1.5 

O pøÚvtameqñrEpñkxøHnwgRtUvykmkeRbIeFIV 
CapøÚvcUlEppgEdr.

-1.5 
-1.5 

4 

sßab½nsgÁmdUcCa 
ehdæarcnasm<n§½ 
sgÁm nigsßabn½ 
eFIVesckþIseRmc 
mUldæan 

P eKminGacsn μt;BIplb:HBal;RTg;RTay 
FM]an. 

0 dUcEpnkar 1 Edr. 0 
C 0 0 
O 0 

0 

5 

ehdæarcnasm<n§½ 
sgÁm nigesva 
kmμEdlman 
Rsab; 

P eKminGacsn μt;BIplb:HBal;RTg;RTay 
FM)an. 

0 dUcEpnkar 1 Edr. 
0 

C pøÚvtameqñrEpñkxøHnwgRtUvykmkeRbI 
sRmab;cracrsagsg;pgEdr. 

-1.5 
-1.5 

O pøÚvtameqñrEpñkxøHnwgRtUvykmkeRbIeFIV 
CapøÚvcUlEppgEdr. 

-1.5 
-1.5 

6 
shKmn_CnCati P enAtMbn;KeRmagminmanCnCatiPaKtic 0 dUcEpnkar 1 Edr. 0 

C 0 0 
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  ktþaehtub:HBal;  Epnkar 1 BinÞú Epnkar 2 BinÞú
PaKticRkIRk O RkIRkrs;enAeT. 0 0 

7 

karmin)anEbg 
EckplcMNUl 
nigkarbMpøaj 

P eKminGacsn μt;BIplb:HBal;RTg;RTay 
FM)an. 

0 RbCaBlrdæmYycMnYnRtUverIecj. 
-1.5 

C KeRmagkMBg;EpnaMmknUvGtßRbeyaCn_ 
dUcCa³-»kaskargarmaneRcIn. mYy 
vijeTot RbCaBlrdæGaRs½yenACit 
TItaMgsMNg;GacTTYlrgehtub:HBal; 
GviC¢manepSg²BIkarsagsg;enaH. 
¬sUmemIlcMNuc 2/ 13/ 24/ 28¦

-1.5 dUcEpnkar 1 Edr. 

-1.5 

O KeRmagEpnaMmknUvplcMNUlepSg². 
mYyvijeTot RbCaensaTenAs<anEp 
GacTTYlrgehtub:HBal;GviC¢manBIkar 
sagsg;dUcCa³- 
 sRmab;RbCaensaTmYycMnYnRtUvkar 

cMNayeBledIm,IeTAcab;RtI 
 edaypøÚvcUlEpRtUvkat;tMbn;RbCaen 

saTrs;enA enaHeKnwgminGacFana 
)ankarecjcUledaygayRsYl nig 
mansuvtßiPaBcMeBaHesvakmμsgÁm 
eTotenaHeT 
 pøÚvcUlenACab;nwgtMbn;RbCaensaT 

rs;enAGaceFIV[manplb:HBal;GviC¢ 
mandUcCa³-EpSgLan nigsMelgføg; 
 sPaBRTuDeRTaménKuNPaBTwkkñúg 

tMbn;EdnTwkenAmuxtMbn;RbCaensaT 
rs;enAGaceFIV[Gnam½ykan;Etman 
PaBkgVk;xøaMgeLIg.    

-3 dUcEpnkar 1 Edr. 

-3 

8 
ekrþ×tMENl 
vb,Fm’ 

P enAtMbn;KeRmagK μanekrþ×tMENlvb,Fm’ 
GIVeT. 

0 dUcEpnkar 1 Edr. 0 
C 0 0 
O 0 0

9 

CMelaHplRb 
eyaCn_kñúgmUl 
dæan 

P eKminGacsn μt;BIplb:HBal;RTg;RTay 
FM]an. 

0 dUcEpnkar 1 Edr. 
0 

C eKminrMBwgfanwgekItmanCMelaHplRb 
eyaCn_kñúgmUldæanenaHeT.

0 0 
O 0 0 

10 

kareRbIR]as;Twk 
b¤ siT§ikan;kab;Twk 
nigsiT§ishKmn_ 

P eKminGacsn μt;BIplb:HBal;RTg;RTay 
FM)an. 

0 dUcEpnkar 1 Edr. 
0 

C edaysarkargarsagsg;enAs<anEp 
tMbn;EdnTwkEdlRbCaensaTGaceRbI 
R)as;nwgRtUvkat;bnßyrYmtUceTA² dUcKña 
nwgtMbn;enAmuxkEnøgRbCaensaTrs;enA 
pgEdr. 

-2 edaysarkargarsagsg;enAs<anEp 
tMbn;EdnTwkEdlRbCaensaTGaceRbI 
R)as;nwgRtUvkat;bnßyrYmtUceTA² Et 
tMbn;enAmuxkEnøgRbCaensaTrs;enAnwg 
manTMhMCagEpnkar 1. 

-1 
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  ktþaehtub:HBal;  Epnkar 1 BinÞú Epnkar 2 BinÞú
O s<an cMNtEpkugetn½r nig EPZ nwgeFIV

[tMbn;EdnTwkenAmuxkEnøgRbCaensaT 
rs;enArYmtUc. K μansiT§Rsbc,ab;dUcCa 
siT§ieRbIR]as;Twk nigsiT§iTUeTANamYy 
GnuBaØati[dl;RbCaBlrdæTaMgenaHeT. 

-2 cMNtEpkugetn½r nig EPZ nwgeFIV[tM 
bn;EdnTwkEdlRbCaensaTGaceRbI]an 
rYmtUc EttMbn;enAmuxkEnøgRbCaensaT 
rs;enAnwgmanlkçN³FMTUlayCagEpn 
kar 1. KμansiT§iRsbc,ab;dUcCasiT§ieRbI 
R]as;Twk nigsiT§iTUeTANamYyGnuBaØati 
[dl;RbCaBlrdæTaMgenaHeT. 

-1 

11 

Gnam½y P eKminGacsn μt;BIplb:HBal;RTg;RTay 
FM]an. 

0 dUcEpnkar 1 Edr. 
0 

C GaceTArYcEdlfakmμkrsMNg;cUlmk 
tMbn;enHnwgeFIV[manehtub:HBal;Ca 
GviC¢mandl;Gnam½y.

-1 
-1 

O eKminGacsn μt;BIplb:HBal;RTg;RTay 
FM]an. 

-1 
-1 

12 

P½ymhnþray 
¬haniP½y¦ CMgW 
qøgdUcCa³-HIV/
AIDS 

P eKminGacsn μt;BIplb:HBal;RTg;RTay 
FM)an. 

0 dUcEpnkar 1 Edr. 
0 

C edaysarkmμkrsMNg;cUlmk Gacbgá 
CahaniP½yénemeraKqøgekIneLIg.

-1 
-1 

O eKminGacsn μt;BIplb:HBal;RTg;RTay 
FM)an. 

0 
0 

13 

eRKaHfñak; P eKminGacsn μt;BIplb:HBal;RTg;RTay 
FM)an. 

0 dUcEpnkar 1 Edr. 
0 

C haniP½yéneRKaHfñak;cracrGacekIn 
eLIg edaysarmankareRbIR)as;cMruHKña 
rvagrfynþFmμta rfynþsMNg; nig 
rfynþdwkTMnij. 

-1 haniP½yeRKaHfñak;cracrGacekIneLIg 
edaypøÚvtameqñrsmuRTRtUvkat;pøÚvcUlEp

-1 

O  tamry³karEbgEckpøÚvebIkbrrvag 
TUkensaT nigk)a:l;dwkTMnij enaH 
vanwgGackat;bnßyhaniP½ybukKña Et 
haniP½ybukKñarvagTUkensaTnigTUk 
ensaTGacnwgekIteLIg edaytMbn; 
ebIkbrTUkensaTmanlkçN³tUc 
ceg¥ót. 
 edaysarpøÚvtameqñrsmuRTEpñkxøH 

RtUveKykmkeRbIsRmab;rfynþsM 
Ng;eFIVcracr layLMCamYyrfynþ 
Fmμta enaHhaniP½yeRKaHfñak;cracr 
GacekIneLIg.  

-2  karEbgEckpøÚvebIkbrrvagTUkensaT 
nigk)a:l;dwkTMnijnwgkat;bnßyhaniP½
ybukKña pgEdrenaH haniP½ybukKña 
rvagTUkensaT nigTUkensaTGacnwg 
fycuH edaytMbn;ebIkbrTUkensaT 
enAs<anEpnwgerobcM[manTMhMFMRKb; 
RKan;[kaNUtensaTTaMgenaHebIkbr 
RbkbedaysuvtßiPaB. 
 haniP½yeRKaHfñak;cracrGacekIn 

eLIg edaysarpøÚvtameqñrsmuRT 
kat;pøÚvcUlEp. 

-1 

14 

eTsPaB P eKminGacsn μt;BIplb:HBal;RTg;RTay 
FM]an. 

0 dUcEpnkar 1 Edr. 
0 

C RbCaBlrdæGaRs½yenAs<anEpTTYlrg 
karrMxanxøaMg ehIyeTsPaBxül;Gakas 
l¥k¾nwgRtUv]at;bg;edaysarkarsagsg; 

-1 
-1 
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  ktþaehtub:HBal;  Epnkar 1 BinÞú Epnkar 2 BinÞú
O RbCaBlrdæGaRs½yenAs<anEpTTYlrg 

karrMxanxøaMg ehIyeTsPaBxül;Gakas 
l¥k¾nwgRtUv)at;bg;edaysarskmμPaB 
Ep 

-1 

-1 

bris
ßanF

mμC
ati 

15 

lkçN³zanelxa 
niglkçN³PUmi 
saRsþ 

P minrMBwgfamanehtub:HBal;GIVeT. 0 minrMBwgfamanehtub:HBal;GIVeT. 0 
C  ebIeTaH)atTenøénXøgcUlEpnwgRtUv 

bUmsþarRbEhl -2m enaHeKminrMBwg 
fanwgmanplb:HBal;CadMukMPYnelI 
brisßansgÁm nigFmμCatieT. 
 ebIeTaHcMNtEpeTscrN_fμ I nigTMnb; 

rlkGaceFIV[zanelxa)atsmuRT 
mankarERbRbYlk¾eday karERbRbYl 
enaHKWmanEtkñúgmUldæan ehIyeKmin 
rMBwgfamanplb:HBal;GIVCadMukMPYnelI 
brisßansgÁm nigFmμCatiCMuvijenaH 
eT. 

0  ebIeTaH)atTenøénXøgcUlEpnwgRtUv 
bUmsþarRbEhl -2m enaHeKminrMBwg 
fanwgmanplb:HBal;CadMukMPYnelI 
brisßansgÁm nigFmμCatieT. 
 ebIeTaHcMNtEpeTscrN_fμ I nigTMnb; 

rlkGaceFIV[zanelxa)atsmuRT 
mankarERbRbYlk¾eday karERbRbYl 
enaHKWmanEtkñúgmUldæan ehIyeKmin 
rMBwgfamanplb:HBal;GIVCadMukMPYnelI 
brisßansgÁm nigFmμCatiCMuvijenaH 
eT. 

0 

O eKminrMBwgfamanplb:HBal;GIVCadMukMPYn 
eT edayehtupldUcKñaeTAnwgdMNak; 
kalsagsg;Edr.

0 eKminrMBwgfamanplb:HBal;GIVCadMukMPYn 
eT edayehtupldUcKñaeTAnwgdMNak; 
kalsagsg;Edr. 

0 

16 

sMNwkdI P eKminrMBwgfamanplb:HBal;GIVeT. 0 eKminrMBwgfamanplb:HBal;GIVeT. 0 
C eKminrMBwgfamanplb:HBal;GIVeT. 0 ebIeTaHpøÚvcUlEpfμ IGacbNþal[swkric 

rildIkñúgmUldæan plb:HBal;elIbrisßan 
sgÁm nigFmμCatiTMngCaK μanGIVCadMukMPYn 
eT.

0 

O eKminrMBwgfamanplb:HBal;GIVeT. 0 KμanktþabEnßmEdlGacbNþal[man 
sMNwkdIeT. 0 

17 
TwkeRkamdI P eKminrMBwgfamanplb:HBal;GIVeT eday 

TwkeRkameKminykmkeRbIeT. 
0 eKminrMBwgfamanplb:HBal;GIVeT eday 

TwkeRkameKminykmkeRbIeT. 0 C 
O 

18 
sßanPaBCl 
FarsaRsþ 

P K μanbwg¼TenøenAtMbn;GPivDÆn_eT. 0 Kμanbwg¼TenøenAtMbn;GPivDÆn_eT.
0 C 

O 

19 

tMbn;eqñrsmuRT P eKminrMBwgfamanplb:HBal;GIVeT eday 
karGPivDÆn_eKeFIVEtkñúgtMbn;Epman 
Rsab;. 

0 eKminrMBwgfamanplb:HBal;GIVeT eday 
karGPivDÆn_eKeFIVEtkñúgtMbn;Epman 
Rsab;.

0 C 
O 

20 BBYkPUtKam P eKminrMBwgfamanplb:HBal;GIVeT. 0 eKminrMBwgfamanplb:HBal;GIVeT. 0 
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  ktþaehtub:HBal;  Epnkar 1 BinÞú Epnkar 2 BinÞú
BBYkstV nigCIv 
cMruH 

C skmμPaBbUmsþar nigcak;Gacm_dIGac 
manplb:HBal;CadMukMPYnelICIvitstV 
enAsmuRT BiessRbePTstVEdlgay 
rgeRKaHedaysarTwkl¥kxøaMg enaHKWpáafμ 
Etmþg. 

-3  skmμPaBbUmsþar nigcak;Gacm_dIGac 
manplb:HBal;CadMukMPYnelICIvitstV 
GaRs½yenAsmuRT BiessRbePTstV 
EdlgayrgeRKaHedaysarTwkkgVk; 
xøaMg enaHKWpáafμ. 
 ebIeTaHpøÚvcUlfμIGacmanplb:HBal; 

elIBBYkPUtKam nigBBYkstVdIeKak 
ya:gNak¾eday plb:HBal;TaMgenaH 
TMngCaminFMdMub:un μaneT edaytMbn;pøÚv 
skþanuBlenaHRtUveKGPivDÆn_xøH 
ehIy. 

-3 

O ebIeTaHskmμPaBbUmsþar nigcak;Gacm_ 
dIGacbgáplb:HBal;dl;CIvitstVkñúg 
smuRTk¾eday plb:HBal;enaHKYrman 
kRmitticCagdMNak;kalsagsg; eday 
sareKeFIVkarbUmsþartictYc.

-1.5 ebIeTaHskmμPaBbUmsþar nigcak;Gacm_ 
dIGacbgáplb:HBal;dl;CIvitstVkñúg 
smuRTk¾eday plb:HBal;enaHKYrman 
kRmitticCagdMNak;kalsagsg; eday 
sareKeFIVkarbUmsþartictYc. 

-1.5 

21 
]tuniym P eKminrMBwgfamanplb:HBal;GIVeT. 0 eKminrMBwgfamanplb:HBal;GIVeT.

0 C 
O 

22 
Gacm_dI P K μanktþaEdlGacbNþalmanGacm_dI. 0 KμanktþaEdlGacbNþalmanGacm_dI.

0 C 
O 

23 
bMErbMrYlGakas 
Fatu 

P karGPivDÆn_Epnwgmanplb:HBal;man 
kRmitdl;bMErbMrYlGakasFatu. 

0 karGPivDÆn_Epnwgmanplb:HBal;man 
kRmitdl;bMErbMrYlGakasFatu. 0 C 

O 

kar
bMB

ulb
ris

ßan 24 

karbMBulbrisßan P K μanktþaEdlGacbNþalmanGacm_dI. 0 KμanktþaEdlGacbNþalmanGacm_dI. 0 
C FUlIdI nigEpSgLanBIskmμPaBsagsg; 

eRkaymkeTotTMngCaGacmanplb:H 
Bal;FM²elIshKmn_RbCaensaT. 
 sagsg;pøÚvcUlEpfμ I 
 karebIkecjcUlrbs;rfynþdwkdIenA 

tampøÚvf μIenaH 

-3 FUlIdI nigEpSgLanBIskmμPaBsagsg; 
eRkaymkeTotTMngCaGacmanplb:H 
Bal;FM²elIshKmn_RbCaensaT. 
 sagsg;pøÚvcUlEpfμ I 
 karebIkecjcUlrbs;rfynþdwkdIenA 

tampøÚvfμIenaH 

-3 

O edaypøÚvcUlfμInwgmanTItaMgenACab;nwgtM 
bn;shKmn_ensaT FUlIdI nigEpSgLan 
Gacmanplb:HBal;FM²elIRbCaBlrdæ 
GaRs½yenATIenaH. 

-3 edaypøÚvcUlfμInwgmanTItaMgenACab;nwgtM 
bn;shKmn_ensaT FUlIdI nigEpSgLan 
Gacmanplb:HBal;FM²elIRbCaBlrdæ 
GaRs½yenATIenaH. 

-3 

25 

karbMBulTwk P eKminrMBwgfamanplb:HBal;GIVeT. 0 eKminrMBwgfamanplb:HBal;GIVeT. 0 
C skmμPaBbUmsþar nigcak;Gacm_dInwgeFIV

[b:HBal;dl;KuNPaBTwkenACMuvijenaH 
CabeNþaHGasnñ. 

-1.5 skmμPaBbUmsþar nigcak;Gacm_dInwgeFIV
[b:HBal;dl;KuNPaBTwkenACMuvijenaH 
CabeNþaHGasnñ. 

-1.5 
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  ktþaehtub:HBal;  Epnkar 1 BinÞú Epnkar 2 BinÞú
O KuNPaBTwkkñúgTMnb;rlk BiesstMbn; 

shKmn_ensaT TMngGacTTYlrgpl 
b:HBal;kan;xøaMg edaycMNtEpkugetn½r 
fμ I nig EPZ nwgeFIV[tMbn;TwkmanRsab; 
rYmtUc. pgEdrenaH edaycMnYnRbCaCn 
ekIneLIg kareFIV[kgVk;dl;tMbn;TMnb; 
rlkTMngCamankRmitx<s;CageTAGna 
Kt ehIyvanwgbegáIn[manhaniP½ykar 
bMBulTwk. enAeBleKebIpøÚvfμ IenATMnb; 
rlk ¬cMgay 50-100m¦ enAxageCIg 
TMnb;rlk ¥T§BleFIV[l¥RbesIrdl;KuN 
PaBTwkTMngCamankRmit. 

-3 RsedogKñaeTAEpnkar 1 Edr 
KuNPaBTwkkñúgTMbn;rlknwgmansPaB 
kan;EtGaRkk;eTA. 

-3 

26 
dIkgVk; P K μanktþaNaEdlGacbNþal[dIkgVk;. 0 KμanktþaNaEdlGacbNþal[dIkgVk;.

0 C 
O 

27 

kaksMNl; P eKminrMBwgfamanplb:HBal;GIVeT. 0 eKminrMBwgfamanplb:HBal;GIVeT. 0 
C karbUmsþarXøgcUlEpnwgnwgTTYl)an 

Gacm_dIcenøaHBI 1>7- 3>6 lan m3. 
karykGacm_dIeTAcak;cUlkñúgsmuRT 
enAkEnøgcak;ral;dgKwCaviFIsaRsþEdl 
eRKagnwgeFIV.

-1.5 karbUmsþarXøgcUlEpnwgnwgTTYl)an 
Gacm_dIcenøaHBI 1>7- 3>6 lan m3. 
karykGacm_dIeTAcak;cUlkñúgsmuRT 
enAkEnøgcak;ral;dgKwCaviFIsaRsþEdl 
eRKagnwgeFIV.

-1.5 

O eKminrMBwgfamanplb:HBal;GIVenaHeT 
edayRbePTkaksMNl;dUcKñanwgbc©úb,nñ 
Edr. 

0 eKminrMBwgfamanplb:HBal;GIVenaHeT 
edayRbePTkaksMNl;dUcKñanwgbc©úb,nñ 
Edr.

0 

28 

sMelgføg;¼ 
sMelgxÞ½r 

P eKminrMBwgfamanplb:HBal;GIVeT. 0 eKminrMBwgfamanplb:HBal;GIVeT. 0 
C sMelgføg;¼sMelgxÞrBIskmμPaBsag 

sg;TMngCamanplb:HBal;FM²elIsh 
Kmn_RbCaensaT. 
 sagsg;pøÚvcUlEpfμ I 
 sagsg;s<ancUlf μ I  
 rfynþdwkdIebIkeTAmktampøÚvcUlf μI 

enaH 

-3 sMelgføg;¼sMelgxÞrBIskmμPaBsag 
sg;TMngCamanplb:HBal;FM²elIsh 
Kmn_RbCaensaT. 
 sagsg;pøÚvcUlEpfμ I 
 sagsg;s<ancUlf μ I  
 rfynþdwkdIebIkeTAmktampøÚvcUlfμ I 

enaH 

-3 

O edaysarpøÚvf μ IcUlEpeFIVenACab;nwgtMbn; 
shKmn_ensaT enaHsMelgføg;¼sM 
elgxÞr½rbs;rfynþdwkTMnijGacman 
plb:HBal;FM²elIRbCaBlrdæGaRs½y 
enATIenaH. 

-3 edaysarpøÚvf μIcUlEpeFIVenACab;nwgtMbn; 
shKmn_ensaT enaHsMelgføg;¼sM 
elgxÞr½rbs;rfynþdwkTMnijGacman 
plb:HBal;FM²elIRbCaBlrdæGaRs½y 
enATIenaH.

-3 

29 

køinQYl P eKminrMBwgfamanplb:HBal;GIVeT. 0 eKminrMBwgfamanplb:HBal;GIVeT. 0 
C skmμPaBbUmsþarGacbeBa©jkøinQYl 

¬]> køinGIuRdUEsns<an;F½r¦ edaykkr)at 
TwkenApþúMTMnb;rlkminmanxül;Gakas 
ecjcUlRKb;RKan;.

-1 skmμPaBbUmsþarGacbeBa©jkøinQYl 
¬]> køinGIuRdUEsns<an;F½r¦ edaykkr)at 
TwkenApþúMTMnb;rlkminmanxül;Gakas 
ecjcUlRKb;RKan;. 

-1 
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  ktþaehtub:HBal;  Epnkar 1 BinÞú Epnkar 2 BinÞú
O køinQYl ¬]> køinGIuRdUEsns<an;F½r¦ Gac 

manRsbeBlEdlKuNPaBTwk nigkkr 
)atTwkmansPaBkgVk;enAtMbn;TMnb; 
rlk. 

-2 køinQYl ¬]> køinGIuRdUEsns<an;F½r¦ Gac 
manRsbeBlEdlKuNPaBTwk nigkkr 
)atTwkmansPaBkgVk;enAtMbn;TMnb; 
rlk.

-2 

30 

kkr)atTwk P eKminrMBwgfamanplb:HBal;GIVeT. 0 eKminrMBwgfamanplb:HBal;GIVeT. 0 
C eKminrMBwgfamanplb:HBal;GIVeT. 0 eKminrMBwgfamanplb:HBal;GIVeT. 0 
O edayehtuplelIkeLIgkñúg “karbMBul 

Twk 25” KuNPaBkkrTwkTMngnwgman 
sPaBkan;EtF¶n;F¶ BiessenAtMbn;sh 
Kmn_ensaT.

-2 edayehtuplelIkeLIgkñúg “karbMBul 
Twk 25” KuNPaBkkrTwkTMngnwgman 
sPaBkan;EtF¶n;F¶ BiessenAtMbn;sh 
Kmn_ensaT.

-2 

    srubEpñkbrisßansgÁm -27 srubEpñkbrisßansgÁm -28.
5 

    srubEpñkbrisßanFmμCati -4.5 srubEpñkbrisßanFmμCati -4.5 
    srubEpñkkarbMBul -23 srubEpñkkarbMBul -23 
    srubrYm -54.

5 
srubrYm -56 

P: dMNak;kalmuneBlsagsg;/ C:dMNak;kalsagsg/; O: dMNak;kaleFIVRbtibtþikar 
cMNaM³ ktþaénplb:HBal;sresrGkSrditKWCaktþakMNt;edayKN³kmμaFikarRkumRbwkSa JICA faCacMNucsMxan;Ca Biess 
sRmab;BicarNakñúgdMeNIrkarerobcMbegáItEpnkarGPivDÆn_. 
-2³ plb:HBal;GviC¢manFM²EdlGacekItman 
-1³ plb:HBal;GviC¢manmFümEdlGacekItman 
0³ eKrMBwgfamanplb:HBal;tictYc b¤ K μan 
+2³ GtßRbeyaCn_FM²énKeRmag b¤ kareFIV[l¥RbesIrdl;brisßan 
+1³ GtßRbeyaCn_mFüménKeRmag b¤ kareFIV[l¥RbesIrdl;brisßan 
erobcMedayRkumsikSaKeRmag 
 

esckþIsnñidæan³ 
 

 cMeBaHbrisßansgÁm EpnkarTaMgBIrTMngCamanplb:HBal;GviC¢maneRcIn tYya:gdUcCa³-]bsKÁdl;skmμPaB 
ensaT¼Clvb,kmμ nigb:HBal;dl;lkçxNÐrs;enArbs;RbCaBlrdæedaykarbMBulbrisßan EtsRmab;RbCaensaTenA 
TMnb;rlk Epnkar 2 Gacmanplb:HBal;ticCag edaytMbn;EdnTwkeKGaceRbIR)as;)anenATMnb;rlkmanTMhMFMCag 
kñúgEpnkar 1 ¬]> mins‘UvmanhaniP½yeRKaHfñak;elIsmuRT¦. CarYm Epnkar 2 ¬-28>5¦ manBinÞúticCagEpnkar 1 
¬-27¦ edaysareKRtUvkarpøas;TICRmkRbCaBlrdæenAtampøÚvcUlEp. 
 

 cMeBaHbrisßanFmμCati plb:HBal;BIskmμPaBbUmsþar¼cak;Gacm_dIKWCabBaðakgVl;cMbgsRmab;EpnkarTaMgBIr 
EtkRmiténplb:HBal;rbs;EpnkarTaMgBIrRsedogKña edayK μanPaBxusKñaFMdMuNamYykñúgTItaMgbUmsþar¼cak;Gacm_ 
rvagEpnkarTaMgBIrenHeT. dUcenH EpnkarTaMgBIrmanBinÞúdUcKña ¬-4>5¦. 
 

 cMeBaHkarbMBulvij plb:HBal;BIkarbMBulxül;Gakas bMBulTwk nigsMelgføg;¼xÞr½ KWCabBaðakgVl;cMbgsRmab; 
EpnkarTaMgBIr. plb:HBal;BIkarbMBulxül;Gakas nigsMelgføg;¼xÞr½ TMngCamaneRcInsRmab;EpnkarTaMgBIr eday 
pøÚvf μ IcUlEpnwgRtUveFIVenACab;nwgtMbn;manRbCaBlrdærs;enA. KuNPaBTwkkñúgTMnb;rlkTMngnwgeFIV[kgVk;xøaMg 
sRmab;EpnkarTaMgBIr edaycMNtEpkugetn½rfμ InwgbegáItCatMbn;EdnTwkhMuBT§½Bak;kNþaleTAehIy. CarYm Epnkar 
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TaMgBIr eKBicarNarkeXIjfamanplb:HBal;kRmitRsedogKña dUcenHeKdak;BinÞú -23 dUcKñasRmab;EpnkarTaMgBIr. 
 

 Cakarsnñidæan plb:HBal;elIbrisßanFmμCati nigkarbMBulepSg²minmanGIVxusKñaCadMukMPYneT EtcMeBaHplb:H 
Bal;EpñksgÁm Epnkar 1 tamkarvaytémøCarYmKWmanplb:HBal;tictYcCagEpnkar 2 edaysareKtRmUv[pøas; 
bþÚrTICRmkRbCaBlrdæ.
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5>10> KeRmagCaGaTiPaB 
 

 RkumsikSaKeRmag)anpþl;CaGnusasn_elIEpnkarGPivDÆn_zbnIyPNÐrhUtdl;qñaM 2030 EdlRtUuvGnuvtþCabI 
kBa©b;³- 
 kBa©b; 1³ BRgIksmtßPaBrbs;cMNtEpkugetn½rbc©úb,nñ 
   dak;eRKOgcRkbEnßm nigkargarBak;Bn§½epSg² 
 kBa©b; 2³ sagsg;cMNtEpkugetn½rf μ I 
 kBa©b; 3³ sagsg;cMNtEpeTscrN_ nigTMnijTUeTA 
 

 brimaNTMnijkugetn½rtamkar)a:n;s μannwgekInelIssmtßPaBcMNtEpkugetn½rbc©úb,nñ ehIyEpnkarkBa©b; 1 
KWCaKeRmagGaTiPaBTImYy. EpnkarCMerIsepSg²elIkeLIgkñúgcMNucmunenHmanEpnkarkBa©b; 2 nig 3. edayEpn 
karkBa©b; 3 dUcEpnkarCMerIs-1 nigEpnkarCMerIs-2 Edr. EpnkarCMerIsTaMgBIrxusKñaRtg;matikarkñúgEpnkar 
kBa©b; 2. dUcenH karvaytémøEpnkarCMerIsepSg²epþatelIEpnkarkBa©b; 2 Edl)anesñIreLIgkñúgEpnkarCMerIsTaMg 
BIr edaysn μt;faEpnkarkBa©b; 1 nwgRtUvGnuvtþrYc muneBlcab;epþImGnuvtþEpnkarkBa©b; 2. 
 

5>10>1> karvaytémøEpnkarCMerIsepSg²sRmab;karGPivDÆn_Ep 
 

 ¬1¦ viFIsaRsþvaytémø 
 

 karvaytémøEpnkarCMerIsepSg²eFIVeLIgedayQrelITsSn³dUcxageRkam³- 
 

 TsSn³ 1³ lkçN³vincä½yCabrimaNvis½y EdlRtUvseRmc[)ankñúgEpnkarCMerIsepSg²enHmandUcCasmtß 
PaBelIkdak;TMnij smiT§ilT§kmμEpñkesdækic© nighirBaØvtßú nigTMhMKeRmag. 
 

 TsSn³ 2³ karvaytémøCaKuNvis½ycMeBaHkarsagsg; nigRbtibtþikarzbnIyPNÐepþatelIkarlM)akEpñk 
bec©keTssagsg; karlM)akEfTaM lkçN³gayRsYlkñúgkareRbIR)as; PaBGacBRgIk)anénzbnIyPNÐ karsRmb 
eTAtamkarpøas;bþÚrEpnkar edaysartRmUvkarcracr nigkalviPaKsagsg;mankarERbRbYl. 
 

 TsSn³ 3³ TMhMplb:HBal;elIesdækic©Cati nigextþ k¾dUcCaelIbrisßansgÁm nigFm μCati. karvaytémøQrelI 
TsSn³enHKYrRtUveFIVlkçN³CabrimaNvis½y b¤ KuNvis½y. ebIlkçN³vinicä½yCabrimaNvis½ymankMNt;kñúgc,ab; 
nigbTbBa¢atYya:gdUcCac,ab;brisßan enaHkarvaytémøKYrRtUveFIVlkçN³CabrimaNvis½y. 
 

 ¬2¦ KnøwHRtUvvaytémø 
 

 KnøwHRtUvvaytémøtamTsSn³mYy²RtUv)aneRCIserIsdUcxageRkam³- 
 

 karvaytémøQrelITsSn³ 1 
 

 1¦ smtßPaBelIkdak;TMnij 
 2¦ TMhMKeRmag 
 3¦ karcMNayeFobeTAnwgplcMeNj ¬smiT§ilT§km μesdækic© nighirBaØvtßúénEpnkarGPivDÆn_enaH¦ 
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 karvaytémøQrelITsSn³ 2 
 

 1¦ karlM)akEpñkbec©keTssagsg; 
 2¦ RbsiT§iPaBRbtibtþikar nigkarbgárlkçN³gayRsYldl;GñkeRbIR)as; 
 3¦ karlM)akkñúgRbtibtþikarzbnIyPNÐ ¬karEfTaM suvtßiPaBebIkbrk)a:l; snþisuxEp nigsuvtßiPaB .l.¦ 
 4¦ karsRmbeTAtamkarpøas;bþÚrEpnkar edaysartRmUvkarcracrmankarERbRbYl 
  k¦ karGacBRgIk)aneTAGnaKt 
  x¦ mantMbn;EdnTwk nigdIeKakTMenrsRmab;GPivDÆn_ EPZ 
 

 karvaytémøQrelITsSn³ 3 
 

 1¦ plb:HBal;dl;brisßanFmμCati 
 2¦ karbMBulbriyakas 
 3¦ plb:HBal;dl;brisßansgÁm 
 

 ¬3¦ karvaytémø nigTMgn;vaytémøEpñkmYy² 
 

 lT§plvaytémømanbgðajkñúgtarag 5>10-1. karvaytémøeFIVeLIgedaykMNt;Ca 5 kRmit. TMgn;énEpñk 
vaytémømYy²esμ Ir²Kña eRBaHEpñkTaMgenaHRtUv)aneRCIserIskñúgTMgn;dUcKña. 
 

 1¦ lkçN³vaytémøsRmab;TsSn³ 1 
 

  5³ bMeBj)antamlkçxNÐ edayBMucaM)ac;eFIVkarEklMGrGIVbEnßmeT 
  4³ bMeBj)antamlkçxNÐ edayeFIVkarEklMGrbnþicbnþÜy 
  3³ bMeBj)antamlkçxNÐtictYc. cM)ac;RtUveFIVkarEklMGr. 
  2³ minbMeBj)antamlkçxNÐ. karGnuvtþKeRmagCYbRbTHbBaðamYycMnYn. 
  1³ minbMeBj)antamlkçxNÐ. KeRmagGnuvtþmin)an. 
 

 2¦ lkçN³vaytémøsRmab;TsSn³ 2 
 

  5³ bMeBj)antamlkçxNÐTaMgRsug. 
  4³ bMeBj)antamlkçxNÐ EtGacenAmanbBaðalM)aktictYc. 
  3³ bMeBj)antamlkçxNÐtictYc. GacmanbBaðalM)ak b¤ ]bsKÁraraMgmYycMnYn. 
  2³ minbMeBj)antamlkçxNÐ. bBaðaxøHGacnwgekItman. 
  1³ minbMeBj)antamlkçxNÐ. bBaðaF¶n;F¶rrMBwgfanwgekItman. 
 

 3¦ lkçN³vaytémøsRmab;TsSn³ 3 
 

  5³ minrMBwgnwgmanplb:HBal;GIVeT. 
  4³ Gacmanplb:HBal;mYycMnYn. 
  3³ haniP½yénplb:HBal;FM²manmYycMnYn. 
  2³ haniP½yénplb:HBal;FM²manx<s;. 
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  1³ manplb:HBal;xøaMg nigminGaceFIVeTA)anedayb:HBal;dl;brisßan. 
 

tarag 5>10-1³ taragvaytémøEpnkarCMerIsepSg² 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

erobcMedayRkumsikSaKeRmag 
 

 4¦ karvaytémøtamlkçxNÐrYm 
 

  k¦ karBIvaytémøQrelITsSn³ 1 
  CMerIssUnü EdlmanbMNgBRgIksmtßPaBrbs;cMNtEpkugetn½rbc©úb,nñ[)andl; 490>000 TEU 

edaydak;eRKOgcRkbEnßm RtUve)aHbg;ecal edayCMerIsenHminGacbMeBj)antamlkçxNÐsmtß 
PaB. TaMgEpnkarCMerIs-1 nigCMerIs-2 mansmtßPaBRKb;RKan;edIm,IedaHRsayCamYybrimaNTM 

 
Description Evaluation Description Evaluation Description Evaluation

15 13

1)　Capacituy of cargo handling ＜Cargo volume in 2030 ＞Cargo volume in 2030 ＞Cargo volume in 2030

　　Capacity of contianer terminal 500,000TEU 1 1,500,000TEU 5 1,500,000TEU 5

　　Capacity of othr terminals 3,030,000　t 4,120,000 t 4,120,000 t

2)　Scale of the project US $ 34 million US $ 455 million 4 US $500 milliin 3

3)　Economic feasibility (EIRR) 9.14% 3 7.37% 3

4)　Financial feasibility (FIRR) 4.27% 3 2.97% 2

Viewpoint 2 Evaluation Items 18 16

1)　Technical difficulties and
construction period

Intermediate  Period 3 years 4 Intermediate  Period 3 years 4

2)　Efficiency of operation and
Convenience for users

Productivities are improved for the large
size container ships

Productivities are improved for the large
size container ships

No congestion at contiane rterminal 5 No congestion at contiane rterminal 4

Existing SEZ is close to the port Distance between Existing SEZ and new

Cruise ships are docked safely Cruise ships are docked safely

With large powered tug boat, the safe 5 With large powered tug boat, the safe 5

Separation between cammercial vessels
and fishing boats

Separation between cammercial vessels
and fishing boats

4)　Flexibility to the change of traffic
demend

Two-phase implementation is possible
for slow growth of cargo volume

Due to the large cost for the access,
slower growth of cargo volume may
influence the finansial soundness

a) Flexibility for further expansion or
h d li f i l i

Site of an additional berh is reserved 4 Site of an additional berh is reserved 3

construction cost is relatively small, for
the reclamation area is shallow

Construction cost of reclamation is large,
for the water depth is large

The water area for EPZ is relatively
small

The water area for EPZ is relatively
large

Viewpoint 3　Evaluation items 7 7

1) Impact on natural environment

Dredging and dumping activities may
have adverse impacts on marine life,
especially on marine life that are
vulnerable to high turbidity such as
corals.

3

Dredging and dumping activities may
have adverse impacts on marine life,
especially on marine life that are
vulnerable to high turbidity such as
corals.

3

2) Polution

Air pollution and noise/vibration impacts
may become of major concern as the
access road/bridge will be located
adjacent to the fishing community area.
Water pollution is also a major concern
due to the narrowing of the water area
in front of the fishing community.

2

Air pollution and noise/vibration impacts
may become of major concern as the
access road/bridge will be located
adjacent to the fishing community area.
Water pollution is also a major concern
due to the narrowing of the water area
in front of the fishing community.

2

3) Impact on social environment

The fishermen based inside the
breakwater may be adversely affected
such as from decrease of available
water usage area and water pollution.

2

For similar reasons as Plan 1, the
fishermen based inside the breakwater
may be adversely affected. The main
difference from Plan 1 is the
requirement of resettlement.  However,
oveall the level of impact is similar to
Plan 1.

2

Overall Evaluation Fail 40 36

b)　Difficulties in the development of
EPZ (Unit cost of the land area,
availability of water area to recraim

Evaluation item
Zero option Alternative Plan-1 Alternative Plan-2

Viewpoint 1　Evaluation items　 (Requirements that Projects should

3)　Operational difficulties of the
facil;ities (including maintenance,
Navigation safety and security)
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nijBüakrN_enAqñaM 2030. KeRmagmanTMhMFMCageRcIndgeFobeTAKeRmagEdl k>s>s )aneFIV 
kñúgeBlknøgmk. cMNaysagsg;kñúgEpnkarCMerIs-2 x<s;CagEpnkarCMerIs-1 20% ehIydUc 
enHTaMg EIRR nig FIRR mankRmitTabCagEpnkarCMerIs-1. dUcenH EpnkarCMerIs-1 manKuN 
sm,tþieRcInCagEpnkarCMerIs-2. 

 

  x¦ karvaytémøQrelITsSn³ 2 
  kareRbIR)as;zbnIyPNÐ niglT§PaBBRgIkzbnIyPNÐkñúgEpnkarCMerIs-1 manKuNsm,tþieRcIn 

CagEpnkarCMerIs-2³ edaymanGnþrTMnak;TMngrvagcMNtEpkugetn½rfμ I nig SEZ bc©úb,nñ nigGac 
sRmbeTAtambMlas;bþÚrénkarGnuvtþtRmUveTAtamkarekIneLIgtRmUvkarcracrTMnijyWt². 

 

  K¦ karvaytémøQrelITsSn³ 3 
  plb:HBal;elIbrisßanFmμCati nigkarbMBulbriyakasminmanGIVxusKñaCadMukMPYneT edayELkcMeBaH 

plb:HBal;EpñksgÁm Epnkar 1 RtUv)anvaytémørkeXIjCarYmfaplb:HBal;tictYcCagEpnkar 2 
edayEpnkarenHtRmUv[pøas;bþÚrTICMrk. 

 

  X¦ esckþIsnñidæanénkarvaytémøtamlkçxNÐrYm 
  eyagtamlT§plvaytémøQrelITsSn³TaMgbI RkumsikSaKeRmagpþl;CaGnusasn_[eRCIsyk 

EpnkarCMerIs-1 sRmab;karGPivDÆn_zbnIyPNÐrhUtdl;qñaM 2030. mUlehtumandUcteTA³- 
- Epnkar-1 manKuNsm,tþiEpñkhirBaØvtßúsRmab;EpnkarGPivDÆn_rhUtdl;qñaM 2030 ¬TsSn³ 1¦ 
- manPaBgayRsYltP¢ab;rvagcMNtEpkugetn½r nig SEZ nigGacsRmbeTAtamkarGnuvtþ 

KeRmag ¬TsSn³ 2¦ nig 
- plb:HBal;elIbrisßan nigsgÁm ¬TsSn³ 3¦ énEpnkarTaMgBIrRtUv)anvaytémøfamanlT§ 

plRbhak;RbEhlKña. 
 

 5¦ Gnusasn_ 
 

  k¦ edIm,I[KeRmagenHseRmc)an k>s>s RtUvGnuvtþviFankarmYycMnYndUcteTA³- 
- erobcMEpkarkMNt;RBMEdntMbn;Twk nigdIeKakkñúgsgáat;kMBg;EpRkugRBHsIhnu rYmTaMgTItaMgeFIV 

KeRmagcMNtEpkugetn½rf μ I nig EPZ edaymankarÉkPaBrYmBIGgÁPaBsßab½nBak;Bn§½ nig 
saFarCntammUldæan. 

- QrelImUldæanEpnkarkMNt;RBMEdnxagelI eKRtUvkMNt;Ednsmtßkic©¼yutþaFikarrbs; k>s>s 
TTYlsÁal;Ca»LarikBIGgÁPaBsßab½nBak;Bn§½ nigRbCaBlrdækñúgmUldæan. 

- mankarÉkPaBrYmelIkarEbgEcktMbn;EdnTwksRmab;k)a:l;mhasmuRT nigk)a:l;epSgeTot 
ebIkbr. 

- cab;epþImsagsg;pøÚvfñl;]sSahkmμ 
- eFIVbc©úb,nñPaBkarBüakrN_tRmUvkarTMnijerogral;bIqñaMmþg nigeFIVkarvaytémøeLIgvijBIskmμ 

PaBRbtibtþikarrbs;kMBg;Ep edIm,IBinitüEkERbvisalPaB nigkalviPaKGnuvtþKeRmag. 
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  x¦ karBarplb:HBal;brisßanelIkMBg;EpensaT nigtMbn;RbCaBlrdærs;enA 
 enAtamExSeqñr)asaMghMuBT§½edayTMnb;rlkmanpÞHRbCaBlrdæCaeRcIntaMgenA. ebIKμanRbBn§½lUbgðÚrTwkRtwmRtUv 
eT enaHTwkkgVk;BIpÞHRbCaBlrdæTaMgenaHnwgRtUvbgðÚrecaleTAkñúg)asaMg. enHCabuBVehtucMbgénkareFIV[TwkkgVk; 
kñúg)asaMg. GaCJaFrfñak;Cati nigmUldæancaM)ac;RtUvcat;viFankarCabnÞan; edIm,IedaHRsaysßanPaBenH ebIeTaHmin 
manKeRmagGPivDÆn_GIVk¾eday. 
 

 cMNtEpkugetn½rf μ I EdlCaekaHFMmYysg;enAkNþal)asaMgraMgxÞb;crnþTwkkñúg)asaMg ehIyGaceFIV[Twkkñúg)a 
saMgkan;EtkgVk;eLIg. 
 

 pøÚvcUlEpEdl)anesñIreLIgkñúgEpnkarCMerIsepSg²nwgRtUveFIVkat; b¤ enACittMbn;RbCaBlrdærs;enA EdlvaGac 
b:HBal;dl;karrs;enArbs;RbCaBlrdædUcCa³-haniP½yénkarbMBulbriyakas sMelgføg; sMelgxÞr½ nigeRKaHfñak; 
cracrCaedIm. 
 

 enHCakarBitcMeBaHRbCaBlrdæGaRs½yenAPUmiensaTCab;nwgcMNtEpkugetn½rbc©úb,nñ. ebIeTaHKeRmagmin 
tRmUv[mankarpøas;bþÚrTICMrkRbCaBlrdæGaRs½yenAPUmienaHkþI eKvaytémørkeXIjfaKeRmagmanplb:HBal;eRcIn. 
edIm,IbeBa©ós)anhaniP½yTaMgenaH caM)ac;TaMgPaKIkMBg;Ep nigRbCaBlrdærs;enA nigRbkbrbrGaCIvkmμkñúgPUmien 
saTenaH BiPakSaKñaerobcMeFIVBRgagEpnkarpøas;bþÚrTICMrkPUmiTaMgmUleTAkEnøgmYyeTotEdlsaksmCagenH. 
caM)ac;TaMgGaCJaFrCati nigextþ RtUvmantYnaTITTYlxusRtUvkñúgdMeNIrkarerobcMEpnkarpøas;bþÚrTICMrkenH. k>s>s 
RtUvmanviFankareFIVkarCitsñiT§CamYyGgÁPaBsßab½nBak;Bn§½ k¾dUcCasaFarN³CnkñúgmUldæan nigedIrtYnaTICaGñk 
sRmbsRmYl[PaKIBak;Bn§½ nigGñkTTYlrgplb:HBal;BIkarBRgIkkMBg;EpRkugRBHsIhnuenH. 
 

5>10>2> BRgag TOR én EIA 
 

 ¬1¦ RkbxNÐ½sßab½n nigc,ab;sRmab;karBicarNaelIsgÁm nigbrisßanenAkm<úCa 
 

 1¦ c,ab; nigbTbBa¢aBak;Bn§½ 
 

 RbvtþiRbkxNÐ½sßab½n nigc,ab;Bak;Bn§½nwgkarBicarNaelIsgÁm nigbrisßanenAkm<úCamansegçbkñúgtaragxag 
eRkam³- 

tarag 5>10-2³ c,ab; nigbTbBa¢aBak;Bn§½ EIA/IEIA 
qñaM karpøas;bþÚr muxgar nigkarBnül;bkRsay 

1996 c,ab;sþIBIkarkarBarbrisßan nigRKb;RKg 
FnFanFmμCati  

Cac,ab;brisßanmUldæanenAkm<úCa kñúgenaHmanCMBUk 3 EcgBI 
karvaytémøBIehtub:HBal;brisßan EIA. maRta 6 énCMBUk 
enHEcgfa EIA RtUveFIVRKb;KeRmag nigskmμPaBrbs;ÉkCn 
b¤ saFarN³TaMgGs; ehIyRtUvmankarÉkPaBBIRksYgbri 
sßan (MOE) muneBldak;eTAraCrdæaPi)alkm<úCa ¬r>r>k¦ 
edIm,IsMukarseRmc. kñúgc,ab;enHk¾manEcgpgEdrfa karvay 
témøenHk¾RtUveFIVcMeBaHskm μPaBTaMgLayNaEdlminTan;)an 
eFIVkarvaytémøBIehtub:HBal;brisßan. 

1997 karbegáItnaykdæanvaytémøBIehtub:H naykdæanvaytémøBIehtub:HBal;brisßan (DEIA) KWCaEpñk 
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Bal;brisßan ¬nay> EIA¦ kñúgRksYg 
brisßan 
 

mYyén (MOE) bMeBjtYnaTI nigkarTTYlxusRtUvsMxan;epþat 
elIkarRtYtBinitüelIr)aykarN_ EIA/IEIA nigsikSaBIEpn 
karRKb;RKgbrisßanrbs;KeRmagGPivDÆn_TaMgsaFarN³1nig 
ÉkCn.

1999 GnuRkwtüsþIBIdMeNIrkarvaytémøBIehtu 
b:HBal;brisßan 

GnuRkwtüenHEckBIniymn½y “EIA” katBVkic©Edldak;r)ay 
karN_ EIA RbePTKeRmageKaledA nigkarcUlrYmBImRnþIsa 
FarN³. GnuRkwtüEcgBIlkçN³vinicä½yénPaBcaM)ac;rbs; 
EIA enAkm<úCa eTAtamRbePT TMhM nigsmtßPaBKeRmag.

2000 RbkassþIBIeKalkarN_ENnaMeFIVr)ay 
karN_vaytémøBIehtub:HBal;dl;brisßan

RbkasenHEcgCaelIkdMbUgfanaykdæanvaytémøehtub:HBal; 
brisßan (DEIA) enA MOE KWCaGgÁPaBTTYlbnÞúkeFIV EIA.

2009 
RbkassþIBIeKalkarN_ENnaMTUeTABIkar 
eFIVr)aykarN_vaytémøBIehtub:HBal; 
dl;brisßanCabzm nigeBjelj 

RbkasenHEcgBInItiviFIpþl;karÉkPaBelI IEIA/EIA én 
KeRmageTAtamkRmitfñak;Cati nigfñak;extþ¼Rkug ¬rUb 
17>1>1¦ nigkarENnaMlMGitBITRmg;EbbbTdak;Bakü nig 
ÉksarEdlRtUvP¢ab;mkCamYy. pgEdrenaH RbkasenHk¾ 
GnuBaØati[m©as;KeRmagCYlRkumh‘unBieRKaHeyabl;cuHbBa¢I 
enARksYgBaNiC¢km μ (MOC) nigTTYlsÁal;eday MOE 

Camun [erobcMeFIVr)aykarN_ IEIA/EIA [. 
RbPB³ naykdæan EIA, MOE, naykdæanedaHRsayTMnas; MEF “karsikSaeRtomsRmab;KeRmagsþarpøÚvCatielx 5 eLIgvij” 
¬2011-2012/ JICA¦ RkumsikSaKeRmag 
 

 2¦ RbBn§½ EIA enAkm<úCa 
 

 EIA RtUveFIVRKb;KeRmag nigskmμPaBrbs;ÉkCn b¤ saFarN³TaMgGs; ¬KeRmagcat;fñak;cUlkñúgGnuRkwtüsþIBI 
dMeNIrkarvaytémøehtub:HBal;brisßan qñaM 1999¦ nigRtUvmankarÉkPaBBIRksYgbrisßan (MOE) mundak;eTAraC 
rdæaPi)alkm<úCa ¬r>r>k¦ edIm,IsMukarseRmc. cMeBaHKeRmagkMBg;Ep KeRmagTaMgGs;EdlmanskmμPaBsagsg;RtUv 
eFIV EIA/IEIA. k¾mankarEcgpgEdrfakarvaytémøenHk¾RtUveFIVcMeBaHskm μPaBTaMgLayNaEdlminTan;)aneFIV 
karvaytémøehtub:HBal;brisßan. 
 

 3¦ nItiviFIpþl;karÉkPaBelI IEIA/EIA enAkm<úCa 
 

 “RbkassþIBIeKalkarN_ENnaMTUeTABIkareFIVr)aykarN_vaytémøBIehtub:HBal;dl;brisßanCabzm nigeBj 
elj enAéf¶TI 02 Ex kBaØa qñaM 2009” EcgBInItiviFIpþl;karÉkPaBelIr)aykarN_ IEIA b¤ EIA. nItiviFIpþl;kar 

                                                      1 Gtßn½yénBakü “saFarN³” kMNt;eday MOE sMedAelI³- 
- RksYgBak;Bn§½ RkumRbwkSaGPivDÆn_km<úCa ¬CDC¦ .l. 
- mnÞIrbrisßanextþ 
- GaCJaFrmUldæan extþ Rsuk XMu nigPUmi 
- NGOs 
- m©as;KeRmag ¬rdæaPi)al EpñkÉkCn Rkumh‘unrYmTunKña Rkumh‘unBieRKaHeyabl;¦ 
- shKmn_mUldæan nigRbCaBlrdæmUldæanenAkñúg nigenACMuvijtMbn;KeRmag 
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ÉkPaBelIr)aykarN_ IEIA b¤ EIA ¬rUb 17>2>1¦ RtUveFIVeLIgenAry³eBl 30 ¬samsib¦ éf¶eFIVkar KitBIéf¶ 
DEIA b¤ mnÞIrbrisßanextþ¼RkugTTYl)anr)aykarN_enaHCapøÚvkar. 
 

 
RbPB³ RbkassþIBIeKalkarN_ENnaMTUeTABIkareFIVr)aykarN_vaytémøBIehtub:HBal;dl;brisßanCabzm nigeBj elj enAéf¶TI 
02 Ex kBaØa qñaM 2009 

rUb 5>10-1³ nItiviFIpþl;karÉkPaBelI IEIA/EIA enAkm<úCa 
 

 4¦ karerobcMsßab½n nigRkbxNÐeKalneya)ay nigc,ab;sRmab;karTUTat;sMNg nigGsSamikrN_dIenA 
km<úCa 

 

 enAkm<úCa RbBn§½mUldæansRmab; “TUTat;sMNg” mandUcCa³- i) RbBn§½RKb;RKgdIFøI ii) eKalneya)ay 
nigRbBn§½sRmab;GsSamikrN_dI karkan;minRsbc,ab; nigkarTUTat;sMNg nig iii) viFIsaRsþbMeBjPaBxVHcenøaHrvag 
eKalneya)ayédKUGPivDÆn_ (DPs) elIkarTUTat; RBmTaMgc,ab; nigbTbBa¢aBak;Bn§½nwgkarTUTat;sMNgrbs;km<úCa 
enAkMBugeFIVkarEklMGr ehIydUcenHeKcaM)ac;RtUveFIVkarsRmbsRmYl BiessBak;Bn§½nwgbBaðaTUTat;sMNgenAeBl 
manKeRmagGPivDÆn_nImYy². kñúgsßanPaBbc©úb,nñ mUldæanc,ab;sRmab;karTUTat;sMNgKWEp¥keTAelIc,ab;rdæFmμnuBaØ 
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¬qñaM 1993¦ c,ab;PUmi)al ¬qñaM 2001¦ nigc,ab;GsSamikrN_ ¬qñaM 2010¦. bTbBa¢asRmab;Gnuvtþc,ab;mUldæan 
TaMgenaHbegáIt)anCaGnuRkwtü Rbkas nigsaracr eRkamkarRKb;RKgrbs;RksYgesdækic© nighirBaØvtßú (MEF) 

RksYgEdndI nKrUbnIy_kmμ nigsMNg; (MLMUPC) RBmTaMgRksYg nigsßab½nBak;Bn§½epSg². 
 

 RkbxNÐ½c,ab; nigeKalneya)aysRmab;TUTat;sMNg nigGsSamikrN_dIenAkm<úCamanbgðajkñúgtaragxag 
eRkam³- 

tarag 5>10-3³ c,ab; nigbTbBa¢aBak;Bn§½nwg EIA/IEIA 
muxgar c,ab; nigbTbBa¢a sßab½nTTYlbnÞúk

rdæFmμnuBaØa  
¬qñaM 1993¦ 

rdæFmμnuBaØEx kBaØa qñaM 1993 rbs;RBHraCaNacRkkm<úCamanbT 
b,BaØatiþBak;Bn§½nwgkarpøas;bþÚrTICMrkminsμRK½citþ. Ep¥keTAelIsiT§i 
RKb;RKgCakmμsiT§irbs;mnusSRKb;Kña TaMgbuKÁl b¤ smUhPaB siT§idk 
hUtkmμsiT§i ¬dI¦BIbuKÁlNamñak;GaceFIV)anEtedIm,IsRmab;plRb 
eyaCn_saFarN³ BMuenaHRtUvmansMNgTUTat;RtwmRtUvyutþiFm’Rsb 
eTAtamc,ab;kMNt;Camun ¬maRta 44¦. ebIeTaHKμannItiviFIKaMRT 
bEnßm b¤ RkbxNÐ½niy½tkmμkMNt;eLIgk¾eday.

 

rdæb,evnIy_ 
¬qñaM 2007¦ 

rdæb,evnIy_³ eKalkarN_TUeTA ¬eFIVBRgagedayshkarCamYy 
JICA¦ 

RksYgyutþiFm’ 
(MOJ) 

karRKb;RKgdI¼ 
nigc,ab;PUmi)al ³ c,ab;PUmi)al ¬qñaM 2001¦ MLMUPC 

GsSamikrN_dI c,ab;GsSamikrN_ ¬qñaM 2010¦ MEF 

sm,Tan  
GnuRkwtüsþIBIsm,TandIsgÁmkic© ¬qñaM 2003¦ MLMUPC 

GnuRkwtüsþIBIsm,TandIesdækic© ¬qñaM 2003¦ 
RksYgksikmμ rukça 
Rbmaj; nigensaT 
(MAFF) 

karTUTat;sMNg 
GnuRkwtüsþIBIelIkeLIgBIehtub:HBal;elIsgÁm-esdækic©bNþalmkBI 
KeRmagGPivDÆn_ ¬esckþIRBag¦ MEF 

taragtémøsMNgTUTat;sRmab;GclnRTBürgkarb:HBal; ¬2000¦ MEF 

karkan;kab;xus 
c,ab; 

esckþIRbkaselx 6³ viFankarTb;sáat;karTRnÞanykdIGaNaFib 
etyü ¬qñaM 1999¦

kariyal½y]bna 
ykrdæmRnþI (OPM)

cMeBaHkarGnuvtþeKalneya)ay ROW ¬siT§ieRbIR)as;pøÚv¦elIpøÚvCati 
pøÚvextþ pøÚvXMu nigpøÚvrfePøIgenAkm<úCa elx 961 ¬qñaM 2000¦ MEF 

saracredaHRsaykarsagsg;xusc,ab;elIdIrdækñúgTIRkug nigtMbn; 
CayRkug MLMUPC 

siT§ieRbIR)as;pøÚv 
(ROW) 

GnuRkwtüsþIBIsiT§ieRbIR)as;pøÚvCati nigpøÚvrfePøIgrbs;RBHraCaNacRk 
km<úCa ¬qñaM 2009¦ MPWT 

RbPB³ naykdæan EIA, MOE, naykdæanedaHRsayTMnas; MEF “karsikSaeRtomsRmab;KeRmagsþarpøÚvCatielx 5 eLIgvij” 
¬2011-2012/ JICA¦ RkumsikSaKeRmag 
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 cMeBaHc,ab;PUmi)al RbBn§½rYmsRmab;ecjlixitbBa¢ak;kmμsiT§idIFøIedayGaCJaFrcas;tamkRmitxus²Kña ¬fñak; 
extþ¼Rkug XMu .l.¦ nigecjeRkayBIc,ab;PUmi)al ¬qñaM 2001¦ KWCabBaðabnÞan;enAkm<úCa. kñúgbribTenH 
eK)aneFIVesckþIRBag “GnuRkwtüsþIBIkarelIkeLIgehtub:HBal;sgÁm-esdækic©bNþalmkBIKeRmagGPivDÆn_" eday 
manCMnYyBIGgÁkarGnþrCatiepSg². eTaHya:gNa edaymanbnÞúk nigkargareRcIndl;rdæaPi)alkm<úCa GnuRkwtüenH 
minTan;)anqøgkarGnum½RtedaysPaenAeLIyeT. 
 

 ebIeTaHfitkñúgsßanPaBenHk¾eday sMNgsRmab;dI pÞHsEm,g GaKarepSg² nigedImeQIkñúgKeRmagnwgRtUvTU 
Tat;[GñkEdlGacbgðajBIkmμsiT§ikan;kab;Rsbc,ab;. eTaHya:gNa enAEtmanbBaðamYycMnYndUcCa³- 
 

 K μansMNgTUTat;cMeBaHbuKÁlNaEdlminGacbgðajBIkmμsiT§ikan;kab;Rsbc,ab; edayRKan;EtGHGagfa)an 
kan;kab; ¬minRsbc,ab;¦ ry³eBl 10 qñaM b¤ kan;kab;CakmμsiT§i ¬edaymankarGnuBaØatiBIGaCJaFr¦ 
ry³eBl 5 qñaM ¬RbCaBlrdæTaMgenHmansiT§idak;BaküsMueFIVkmμsiT§i¦. 

 dIEdlmanlixitsñam b¤ ÉksarbBa¢ak;kmμsiT§ic,as;las;RtUvcat;TukCa “dIsaFarN³” ehIyGñkkan;kab; 
Cak;EsþgnwgRtUv)at;bg;dIenaH. 

 minmankarFanardl;siT§ikan;kab;enaHeT ehIysMNgTUTat;k¾minEmnsRmab;Gñkrs;enAkñúg “dIGtItCa 
rbs;saFarN³” bnÞab;BImanRbkas “siT§ieRbIR)as;pøÚv (ROW)” enaH. 

 

 dUcenH kñúgKeRmageFIVedayGgÁkar nigGñkpþl;CMnYyGnþrCati eK)anykeKalneya)aymkGnuvtþdUcCa³- 
 

 krNImankarbBa¢ak;c,as;las;fabuKÁlrUbenaH)anrs;enAelIdIenaH 
 RtUvTUTat;sMNgsin muneBlcab;epþImKeRmagpøas;bþÚrTICMrk 
 sMNgTUTat;RtUvsmRsbeTAtamtémøTIpSar 

 

 5¦ kareRbobeFob nigepÞógpÞat;rvagRbBn§½km<úCa nigeKalkarN_ENnaMfμ Irbs; JICA 
 

 kareRbobeFob nigepÞógpÞat;rvagRbBn§½km<úCa nigeKalkarN_ENnaMf μIrbs; JICA manbgðajkñúgtaragxag 
eRkam³- 

tarag 5>10-4³ kareRbobeFob nigkarepÞógpÞat;rvagRbBn§½km<úCa nigeKalkarN_ENnaMf μ Irbs; JICA 

 Epñk eKalkarN_ENnaMfμ Irbs; 
JICA 

bTbBa¢aenAkm<úCa 
¬RbkasCapøÚvkarehIy¦ karGnuvtþCak;Esþg 

1 begáItRbBn§½KaMRT 
sRmab;RkumEdl 
gayrgeRKaHEpñk 
sgÁm 

RkumgayrgeRKaHEpñksgÁm 
KWGñkTTYlrgplb:HBal; 
xagbrisßan nigsgÁm. 
elIsBIenH eKmanlkçxNÐ 
kMNt;kñúgdMeNIrkareFIVesckþI 
seRmc. dUcenH caM)ac;RtUv 
mankarBicarNasmRsb 
eTAelIRkummnusSTaMgenaH.

rdæFmμnuBaØqñaM 1993 nig 
c,ab;PUmi)alqñaM 2001 
min)anEcgBIRkumgayrg 
eRKaHTaMgenHeT. 

eKGnuvtþtameKal
karN_ENnaMrbs; 
RbeTsGñkpþl;CMnYy 
sRmab;KeRmagGPivDÆn_ 
nImYy². 

2 pþl;CMnYyedIm,I kRmitCIvPaBrs;enA nig rdæaPi)alK μaneKalneya)ay eKGnuvtþtameKal 
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sþareLIgvij nig 
begáInkRmitCIvPaB 
RbCaCn[kan;Et 
l¥RbesIreLIg 

»kasrkR)ak;cMeNj nig 
kRmitplitkmμénKeRmag 
GPivDÆn_rbs;RbCaBlrdæ 
Edlrgplb:HBal;RtUvman 
PaBl¥RbesIr b¤ ya:ehac 
Nas;sþar[)anRtwmkRmit 
muneBlmanKeRmag.

b¤ nItiviFIc,as;las;edIm,Isþar 
eLIgvijkRmitCIvPaBrbs; 
RbCaBlrdæEdlrgplb:HBal; 
BIKeRmagGPivDÆn_enaHeT. 

karN_ENnaMrbs; 
RbeTsGñkpþl;CMnYy 
sRmab;KeRmagGPivDÆn_ 
nImYy². 

3 begáInkarcUlrYmBI 
saFarN³kñúgkar 
eFIVEpnkar nig 
GnuvtþKeRmagpøas; 
bþÚrTICMrk 

KYrkMNt;[mankarcUlrYm 
BIRbCaBlrdæ nigshKmn_ 
rgplb:HBal;kñúgkareFIVEpn 
kar Gnuvtþ nigsikSaelI 
Epnkarpøas;bþÚrTICMrkmins μRK½ 
citþ nigviFankarEdlRtUvTU 
Tat;CamYykar)at;bg;meFüa 
)ayciBa©wmCIvitrbs;RbCaBl 
rdæ. 

mankarkMNt;c,as;las;kñúg 
RbkassþIBIsm,TandIsgÁm  
kic©.  

dIsm,Tanpþl;eTA[ 
RbCaBlrdæmantictYc 
b¤ Kμantémø enAq¶ayBI 
TIRbCMuCn b¤ TIRkug. 
bTBiesaFn_BIGtItkal 
bgðajfaRKYsarPaK 
eRcIn)ane)aHbg;ecal 
dIenaHeTArkkEnøgEdl 
man»kaskargar b¤ 
muxrbrciBa©wmCIvit. 
ehtuplenH MEF)an 
GnuvtþtameKalkarN_ 
ENnaMrbs;RbeTsGñk 
pþl;CMnYykñúgKeRmag 
GPivDÆn_edayGñkpþl; 
CMnYyPaKeRcIn.

4 sMNgTUTat;elI 
GsSamikrN_dI 
CamYyéføpøas;bþÚr 
TICMrk 

sMNgTUTat;nwgRtUvpþl;[ 
eTAtamcMNaypøas;bþÚrTICMrk 
RsbeTAtam IP4.12 rbs; 
FanaKarBiPBelakcMeBaH 
karpøas;bþÚrTICMrkmins μRK½citþ 
Edlmann½yfasMNgelI 
RTBüEdl)at;bg;RtUvTUTat; 
kñúgtémøeBjeljenAeBl 
RtUvpøas;bþÚrTIkEnøg ehIysm 
RsbeTAtamtémøTIpSar. 

- "K μanbuKÁlNamYyRtUveKdk 
hUtkmμsiT§i luHRtaskmμPaB 
enaHsRmab;plRbeyaCn_sa 
FarN³ RsbeTAtamTRmg; 
EbbbT nignItiviFIkMNt;eday 
c,ab; ehIyRtUvmansMNgTU 
Tat;RtwmRtUvyutþiFm’". dUcenH 
sMNgTUTat;minpþl;sRmab; 
kar)at;bg;RbePTepSgeT. 
- sMNgTUTat;RtUveFIVeLIg 
edayRtwmRtUvyutþiFm’Camun.

eKGnuvtþtameKal 
karN_ENnaMrbs; 
RbeTsGñkpþl;CMnYy 
sRmab;KeRmagGPivDÆn_ 
nImYy². 

5 pþl;CMnYydl;Gñk 
kan;kab;xusc,ab; 

RbCaBlrdæEdlRtUvpøas;bþÚrTI 
CMrkedaybgçM nigGñkEdl 

Gñk)ankan;kab; ROW b¤ 
RTBüsm,tþisaFarN³minman 

eKGnuvtþtameKal 
karN_ENnaMrbs; 
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)at;bg;meFüa)ayciBa©wmCIvit 
RtUvTTYl)ansMNgTUTat; 
RKb;RKan; nigCMnYy]btþmBI 
m©as;KeRmagkñúgeBlsm 
Rsb. 

siT§iTTYl)ansMNgTUTat; b¤ 
CMnYyEpñksgÁmGIVeT ebIeTaH 
NaeKCa AP b¤ mkRkumgay 
rgeRKaHk¾eday. 

RbeTsGñkpþl;CMnYy 
sRmab;KeRmagGPivDÆn_ 
nImYy². 

6 RbBn§½edaHsaTukç RtUvbegáIt[manRbBn§½edaH 
saTukç ehIyRtUvbMeBjmux 
gar[)ansmRsb. 

RbBn§½edaHsarTukçmanEcgkñúg 
c,ab;sþIBIGsSamikrN_ Etman 
bTb,BaØatiþdkecjKRmag 
ehdæarcnasm<n§½saFarN³. 

eKGnuvtþtameKal 
karN_ENnaMrbs; 
RbeTsGñkpþl;CMnYy 
sRmab;KeRmagGPivDÆn_ 
nImYy². 

RbPB³ “karsikSaeRtomsRmab;KeRmagsþarpøÚvCatielx 5 eLIgvij” ¬2011-2012/ JICA¦ RkumsikSaKeRmag 
 

 ¬2¦ karviPaKBICMerIsepSg² 
 

 CMerIsxageRkamRtUvykmkviPaKkñúg EIA. 
 

- KuNPaBTwkenAkñúg nigCMuvijTMnb;rlkbc©úb,nñTMngCaGackgVk; enAeBlsagsg;cMNtEpkugetn½rfμ I nigeFIV 
EPZ. dUcenH eKRtUvBicarNaelICMerIsEklMGrKuNPaBTwkepSg² nigviPaKRbsiT§iPaBCMerIsTaMgenaH 
]TahrN_ tamry³kareFIVetsþn_KuNPaBTwk. 

 

- edaypøÚvcUl¼s<antP¢ab;enATMnb;rlknwgRtUveFIVenACab;tMbn;RbCaBlrdærs;enA enaHplb:HBal;BIkarbMBul 
briyakas nigsMelgføg;¼xÞr½BIskmμPaBsagsg; nigrfynþBak;Bn§½nwgkMBg;EpKwCabBaðakgVl;d¾sMxan;. dUc 
enH viFankarkat;bnßykarbMBulbriyakas nigsMelgføg;¼xÞ½r RtUvykmkBicarNa nigviPaKBIRbsiT§iPaB 
viFankarTaMgenaH ]TahrN_tamry³kareFIVetsþn_KMrU. 

 

 ¬3¦ karkMNt;visalPaB 
 

 IEE kMNt;plb:HBal;minl¥epSg² EdlGacekItmantamry³KeRmagenH. tarag 5>10-6 bgðajBIktþapl 
b:HBal; EdlRtUvkarkarvaytémølMGitkñúg EIA ¬]> ktþaplb:HBal;EdlmanBinÞúGviC¢mankñúg IEE¦. 
 

tarag 5>10-5³ ktþaplb:HBal;EdlRtUvkarkarvaytémølMGitkñúg EIA 
brisßanFmμCati karbMBulbriyakas brisßansgÁm 

BBYkstV PUKam nigCIv³cMruH karbMBulbriyakas bMBulTwk kak 
sMNl; sMelgføg;¼xÞ½r køins¥úy kkr 
)atTwk 

“esdækic©mUldæandUcCa³-kargar nig 
muxrbrciBa©wmCIvit .l. ”, “kareRbI 
R)as;dI nigFnFanmUldæan”, “ehdæa 
rcnasm<n§½sgÁm nigesvakmμman 
Rsab;”, “minmankarEbgEckRtwm 
RtUvrvagplcMeNj nigkarbMpøaj”, 
“kareRbIR)as;Twk b¤ siT§ikan;kab;Twk 
nigsiT§ishKmn_”, “Gnam½y”,
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“¬haniP½y¦ P½ymhnþray CMgWqøg 
dUcCa HIV/AIDS eRKaHfñak; 
cracr”, “eTsPaB". 

erobcMedayRkumsikSaKeRmag 
 

 ¬4¦ karGegátBIbrisßanCabzm 
 

 1¦ brisßanFmμCati 
 

 skmμPaBbUmsþar nigykGacm_dIeTAecalTMngCamanplb:HBal;minl¥eRcInelICIvitstVGaRs½yenAsmuRTkñúg 
tMbn;CMuvijenaH edaysarvabNþal[Twkl¥kenABaseBjkEnøgEdleFIVskmμPaBbUmsþar nigcak;Gacm_dI ehIyGac 
raleTAdl;]TüanCatierompgEdr. dUcenH eKRtUvkMNt;tMbn;RtUvcuHGegátBIBBYkstVsmuRT edIm,IGac)a:n;s μanBITMhM 
Twkl¥kEdlGacekItman ehIyb:HBal;dl;BBYkstVTaMgenaH eBalKWedIm,ICalT§plsikSamYysRmab;kargarbUmsþar 
[ “KeRmagcMNtEpBhubMNg” nigKeRmagRsedogKñaepSgeTot. tarag 5>10-7 bgðajBIviFIsaRsþCaGnusasn_ 
sRmab;karcuHGegátCabzmelIBBYkstVsmuRT. 
 

tarag 5>10-6³ viFIsaRsþCaGnusasn_sRmab;karcuHGegátCabzmelIBBYkstVsmuRT 
 viFIsaRsþGegát¼Epñk tMbn;cuHGegát ry³eBlcuHGegát¼eRhVkg;

páaf μ viFIsaRsþExSkat;TTwg ¬BBYk 
páaf μsMxan;² sMbkpáaf μ GRta 
eLIgBN’s RtIsMxan;²¼BBYk 
Kμanq¥wgxñg vtþmanRbePTrg 
karKMramKMEhg¦ 

páaf μkñúgtMbn;EdlGacmanTwk 
l¥ksayPayeTAdl; rYmTaMg 
tMbn;eqñrextþRBHsIhnu 

mþg ¬enArdUvR)aMg¦ 

RtI karcuHGegátedaysmÖasn_Gñk 
ensaT GñkCMnajkar mnÞIr 
ensaT ¬BBYksMxan;² nig 
BBYksRmab;eFVIGaCIvkmμ BBYk 
Tuk[Bg kEnøgRtIBg vtþman 
RbePTrgkarKMramKMEhg¦

enAtMbn;EdlGacmanTwkl¥k 
sayPayeTAdl; 

mþg

)atsmuRT karcuHGegátBIkarGUsGYn 
¬PaBsm,ÚrEbb nigTMgn;suT§ 
énRbePTrk)an¦ 

 tMbn;bUmsþar
 enACMuvijtMbn;cak;Gacm_ecal 
 enAtMbn;EdlGacmanTwkl¥k 

sayPayeTAdl;

mþgenArdUvR)aMg nigmþgenA 
rdUvvsSa 

fnikstV 
smuRT 

karsikSaBIRTwsþI karcuHGegát 
edayeFIVsmÖasn_GñkensaT 
CMnajkar mnÞIrensaT nigkar 
sikSaBITUkensaT ¬tMbn;CMrk 
nigRbePTstV¦ 

enAtMbn;EdlGacmanTwkl¥k 
sayPayeTAdl; 

mþgenArdUvR)aMg nigmþgenA 
rdUvvsSasRmab;karcuHGegát 
BITUkensaT 

erobcMedayRkumsikSaKeRmag 
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 2¦ karbMBul 
 

 tarag 5>10-8 bgðajBIviFIsaRsþCaGnusasn_sRmab;karcuHGegátCabzmsRmab;snÞsSn_énkarbMBul. 
 

tarag 5>10-7³ viFIsaRsþCaGnusasn_sRmab;karcuHGegátCabzmsRmab;snÞsSn_énkarbMBul  
 EpñkRtUvGegát tMbn;cuHGegát ry³eBlcuHGegát¼eRhVkg;

KuNPaBTwk sItuNðPaBTwk kRmit pH

kRmitCatiGMbil DO Twk 
l¥k SS, COD, T-N, T-P, 

sarFatueRbg )aetrIetja:  

 enAkñúg¼eRkATMnb;rlk
 enARsTab;elI¼kNþal¼ 

)ateRkam 
 EdnTwkenACab; ¬]>páafμ¦ 

FmμCati nig ¬]> eqñreTs 
crN_¦sgÁm nigb:HBal; 
dl;brisßanedayTwkl¥k

mþgenArdUvvsSa nigmþgenA 
rdUvr)aMg ¬enAeBlTwknac 
nigeCar¦ 

KuNPaBkkrTwk kRmitTMnajdI sarFatuTwk 
FatupSMtUc² CatikabUnesrI 
ragsrub CatinIRtUEsnsrub 
CatihVÚshVr½srub Catis<an; 
F½rsrub elahFatuF¶n; 
¬Ar, Cd, Pb, Hg, Cu, 

Ni, Zn), PCBs, DIGuksIun, 
TBT 

 tMbn;bUmsþar ¬épÞTwk nig 
CMerA -0>5 BIépÞTwk¦ 

 enAkñúg¼eRkATMnb;rlk 
¬elIépÞTwkb:ueNÑaH¦ 

mþg

KuNPaBxül; CO, NO2, SO2, TSP, 
PM10 

tMbn;gayrgplb:HBal; ¬]> 
tMbn;RbCaBlrdærs;enA¦Edl 
GacrgplbHBal;BIcracrpøÚv 
cUlEpfμ I nigskmμPaBEp

mþgenArdUvR)aMg nigmþgeTA 
rdUvvsSa ¬Cab;Kñary³eBl 
1 s)aþh_¦ 

sMelgføg;¼xÞ½r kRmitsMelgsmmUl 
¬LAeq¦ kRmitsMelgxøaMg¼ 
ticbMput 

tMbn;gayrgplb:HBal; ¬]> 
tMbn;RbCaBlrdærs;enA¦Edl 
GacrgplbHBal;BIcracrpøÚv 
cUlEpfμ I nigskmμPaBEp

mþg ¬Cab;Kñary³eBl 1 
s)aþh_¦ 

crnþTwk el,Ón¼TisedAcrnþTwk  enAkñúg¼eRkATMnb;rlk 
nigXøgcUlEp ¬]> cMNuc 
RtUveFIV SS nigeFIVetsþn_KMrU 
elIKuNPaBTwk¦ 

 RKb;RsTab;TaMgGs;

mþgenArdUvR)aMg nigmþgenA 
rdUvvsSa ¬ya:gehacNas; 
eFIVCab;Kñary³eBl 15 éf¶¦ 

erobcMedayRkumsikSaKeRmag 
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 3¦ birsßansgÁm 
 

 KeRmagenHnwgRtUvGnuvtþedayBMucaM)ac;eFIVkarpøas;bþÚrTICMrk k¾b:uEnþ eKrMBwgfanwgekItmanplb:HBal;eRcInBiess 
elIkargar nigmuxrbrciBa©wmCIvitrbs;RbCaBlrdæenAGMLúgeBlsagsg;zbnIyPNÐEp nigeRkayeBlcab;dMeNIrkar 
zbnIyPNÐEpf μ IenaH. edIm,Iecos)ankarRcanecalKMnit nigkarTamTarrbs;mnusSPaKtic edIm,ICaplRbeyaCn_ 
dl;mnusSPaKeRcIn k¾dUcCasuxumalPaBsaFarN³ eKRtUveFIVkarBicarNa[)anhμt;ct;enAGMLúgeBleFIVkarGegát 
nigenAdMNak;kalbnÞab;eToténKeRmag. dUcenH karGegátBIsgÁmesdækic© ¬karcuHGegátBIkaryl;dwgBIsaFarN³ 
Cn karÉkPaBrYmBIRbCaBlrdæ sþúkniFiGcnlRTBü nigdIFøI pÞHsEm,g nigmuxrbrciBa©wmCIvit skmμPaBesdækic©tam 
tMbn; karcuHGegátBIsßanPaBensaT¦ KYrRtUveFIVkñúgkarcuHGegátCabzmenAdMNak;kalbnÞab;edIm,IbBa¢ak;[)anc,as; 
BIplb:HBal;lMGitEdleKrMBwgfanwgGacekItman. 
 

 lT§plénkarcuHGegátbzmmanbgðajCaBRgagkñúgtaragxageRkam. 
 

tarag 5>10-8³ viFIsaRsþGegátbzmCaGnusasn_sRmab;brisßansgÁm 
karGegát EpñkcuHGegát ry³eBlcuHGegát

karcuHGegátBIyl;dwg 
BIsaFarN³Cn nig 
karÉkPaBrYmBIRbCa 
Blrdæ  

 eKaledA³ RbCaBlrdæTaMgGs;kñúgtMbn;KeRmag
 eKalbMNg³ edIm,IeFIVsRmg;Tinñn½y nigkt;RtacMnYn k¾dUcCa 

sikSaBIsßanPaBrbs;RbCaBlrdæEdlRtUvkarCMnYybegáItmuxrbr 
ciBa©wmCIviteLIgvij

eRkayBIeFIVBRgag 
kMNt;lkçN³ nig 
kardak;zbnIyPNÐ 
CaTUeTAenABak; 
kNþaldMbUgén 
KeRmag. 

sþúkniFiGcnlRTBü 
nigdIFøI pÞHsEm,g nig 
muxrbrciBa©wmCIvit 

 eKaledA³ RbCaBlrdæya:gehacNas; 20%

 eKalbMNg³ edIm,IsikSaBIrcnasm<n§½RKYsar RTBüsm,tþi nigmux 
rbrciBa©wmCIvit RkumgayrgeRKaH nigTinñn½ymUldæanepSg²

skmμPaBesdækic© 
tamtMbn; 

 eKaledA³ GñkminEmnCaRbCaBlrdærs;enATIenaH Etmanskmμ 
PaBesdækic©kñúgtMbn;KeRmag 

 eKalbMNg³ edIm,IsikSaBIsßanPaBCak;Esþg nigTMnak;TMng 
skmμPaBesdækic©kñúgtMbn;

karcuHGegátBIsßanPaB 
ensaT 

 eKaledA³ RbCaBlrdæ nigGñkminEmnCaRbCaBlrdæBak;Bn§½nwg 
]sSahkmμensaTkñúgtMbn;KeRmag

erobcMedayRkumsikSaKeRmag 
 

 ¬5¦ karTsSn_Tay nigvaytémøBIplb:HBal; 
 

 1¦ brisßanFmμCati 
 

 eyageTAtamlT§pl IEE skmμPaBbUmsþar¼cak;Gacm_dI nigkarsagsg;pøÚvcUlEpGacmanplb:HBal;minl¥ 
elI “BBYkstV¼PUtKam nigCIv³cMruH”. dUcenH eKRtUveFIVkarTsSn_Tay nigvaytémøBIplb:HBal;lMGitelI BBYkstV¼ 
“PUtKam nigCIv³cMruH”. tarag 5>10-9 bgðajBIviFIsaRsþTsSn_Tay nigvaytémøCaGnusasn_. 
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tarag 5>10-9³ viFIsaRsþTsSn_Tay nigvaytémøplb:HBal;CaGnusasn_ ¬elIbirsßanFmμCati¦ 
plb:HBal;skþanuBl viFIsaRsþTsSn_Tay nigvaytémø

plb:HBal;elICIvitstV 
GaRs½yenAsmuRT 
edaysarkarsayPay 
Twkl¥kBIskmμPaBbUm 
sþar nigcak;Gacm_ecal 

 BüakrN_BIbrimaNsayPayTwkl¥ktamry³kareFIVBiesaFn_sMNay SS. dak;bBa©Úl 
]TüanCatieromkñúgtMbn;eFIVBiesaFn_ krNIdak;bBa©ÚlkñúgkEnøgEdlmansMNayPay 
Twkl¥kEdlGacekItman. 
 BüakrN_sRmab;enArdUvR)aMg nigvsSa 
 vaytémøplb:HBal;Ep¥kelIPaBGt;Fn;)anrbs;CIvitstVGaRs½yenAsmuRTeTAtam 

kRmit SS 
 k¾RtUvEp¥keTAtamlT§plRtYtBinitükarbUmsþarén “KeRmagcMNtEpBhubMNg” pg 

Edr. 
erobcMedayRkumsikSaKeRmag 
 

 2¦ karbMBul 
 

 eyageTAtamlT§pl IEE eKrMBwgfanwgmanplb:HBal;minl¥eRcInenaHKW “karbMBulbriyakas”, “karbMBul 
Twk”, “kaksMNl; ”, “sMelgføg;¼xÞr½”, “xøins¥úy” nig “kkr)atTwk”. dUcenH eKRtUveFIVkarBüakrN_ nigvaytémø 
BIplb:HBal;lMGitelIktþaTaMgenH. tarag 5>10-10 bgðajBIviFIsaRsþBüakrN_ nigvaytémøplb:HBal;CaGnu 
sasn_. 
 

tarag 5>10-10³ viFIsaRsþBüakrN_ nigvaytémøplb:HBal;CaGnusasn_ ¬elIkarbMBul¦ 
 

 plb:HBal;skþanuBl viFIsaRsþBüakrN_ nigvaytémø 
karbMBul 
briyakas 

plb:HBal;BIEpSgLandwkdI 
RKYs xSac; nigLandwkTMnijebIk 
kat;pøÚvcUlEpfμ IenaH 

 Ep¥keTAelIkarBüakrN_brimaNcracrénrfynþsMNg; nig 
rfynþdwkTMnij eFIVBiesaFn_elIsMNayFUlIdIEdlbgákarbMBul 
briyakasenApøÚvcUlEpfμ IsRmab;TaMgdMNak;kalsagsg; nig 
eFIVRbtibtþikar. 
 BüakarN_sRmab;TaMgenArdUvR)aMg nigvsSa 
 eRbobeFoblT§plBiesaFn_CamYybTdæankm<úCa nigbTdæan 

KuNPaBbriyakasepSgeTot.
karbMBul 
Twk 

KuNPaBTwkenAkñúg¼eRkATMnb; 
rlkkan;EtmanlkçN³kgVk;eTA 
edaysareKsagsg;cMNtEp 
kugetn½rf μ I 

 )a:n;sμanBIkRmitbMBul ¬]> T-N¦ enATMnb;rlk nigBüakrN_BI 
KuNPaBTwktamry³kareFIVBiesaFn_KuNPaBTwkKMrU. 
 dak;bBa©ÚlPUmiensaT nig SEZ CaRbPBeFIV[mankarbMBul. 
 BüakrN_sRmab;TaMgenArdUvR)aMg nigvsSa. 
 eRbobeFoblT§plBiesaFn_CamYybTdæankm<úCa nigbTdæan 

KuNPaBbriyakasepSgeTot.
kaksMNl; Gacm_dIRbmaN 1>7-3>6lan 

m3 nwgRtUvbUmsþar 
 edaysareKeRKagcak;Gacm_bUmsþar)aneTAkñúgsmuRT eKRtUv 

BüakrN_BIplb:HBal;elIFmμCati nigsgÁm tamry³kareFIV 
BiesaFn_KMrUBIsMNayPay SS.
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 ebIKuNPaBkk)atTwkenAkEnøgbUmsþarmanelIsbTdæan 
sRmab;suvtßiPaBcak;ecalGacm_dIeTAkñúgsmuRT eKRtUvBicar 
NaviFIsaRsþcak;ecalCMerIsepSgvij. 
 kaksMNl;epSg²³ )a:n;s μanBIbrimaNkaksMNl;BIkarsag 

sg; nigBüakrN_BIplb:HBal;elITIkEnøgEdlRtUvcak;kaksM 
Nl;TaMgenaH.

sMelgføg; 
¼xÞ½r 
 

plb:HBal;BIsMelgrMxaneday 
sarskmμPaBsagsg; nigrfynþ 
dwkTMnij 

[dMNak;kalsagsg;]
 BüakrN_BIplb:HBal;sMelgføg;¼xÞ½rbNþalmkBIrfynþ 

sMNg; tamry³kareFIVBiesaFn_KMrUsMelgføg;¼xÞ½r. 
 eRbobeFoblT§plBiesaFn_CamYybTdæankm<úCa nigbTdæan 

KuNPaBbriyakasepSgeTot. 
[dMNak;kaleFIVRbtibtþikar] 
 BüakrN_BIplb:HBal;sMelgføg;¼xÞ½rbNþalmkBIrfynþ 

sMNg; tamry³kareFIVBiesaFn_KMrUsMelgføg;¼xÞ½r. 
køins¥úy køins¥úymkBITwkkgVk; tamlT§PaBEdlGaceFIV)an BüakrN_tamlkçN³KuNvis½yBI 

karekItmankøins¥úy eyageTAelIlkçxNÐGakasFatu niglT§ 
plBiesaFn_KuNPaBTwkKMrU. eRbIGIuRdUEsns<an;F½rCasnÞsSn_ 
vas;.

kkr)atTwk KuNPaBkkr)atdIGacmansPaB 
kan;EtGn;eTA edaysarTwkkgVk; 

tamlT§PaBEdlGaceFIV)an BüakrN_tamlkçN³KuNvis½yBI 
kRmitbMBulkk)atTwk edayeFIVBiesaFn_karbMBulkk)atTwkKMrU 
eRbIsnÞsSn_ eutrophication.

erobcMedayRkumsikSaKeRmag 
 

 3¦ birsßansgÁm 
 

 eyagtamlT§pl IEE eKrMBwgfamanplb:HBal;GviC¢manelIEpñkepSg²dUcCa³- “esdækic©mUldæanenaHKWkar 
gar nigmuxrbrciBa©wmCIvit .l. ”, “kareRbIR)as;dI nigFnFanmUldæan”, “ehdæarcnasm<n§½sgÁm nigesvakm μman 
Rsab; ”, “karEbgEckplcMeNj nigkarxUcxatminRtwmRtUv”, “kareRbIR)as;Twk b¤ siT§ieRbIR)as;Twk nigsiT§ish  
Kmn_”, “Gnam½y”, “¬haniP½y¦P½ymhnþray CMgWqøgdUcCa HIV/AIDS eRKaHfñak; ”, nig “eTsPaB”, ¬EpñkEdl 
)anvaytémø)an “-1” nigTabCagenH¦. EpñkTaMgenHRtUvkarkarvaytémø nigBüakrN_lMGit. 
 

tarag 5>10-11³ viFIsaRsþBüakrN_ nigvaytémøplb:HBal;CaGnusasn_ ¬elIbrisßansgÁm¦ 
 

Epñk plb:HBal;skþanuBl viFIsaRsþBüakrN_ nigvaytémø 
esdækic©mUldæan 
enaHKWkargarnig 
muxrbrciBa©wmCIvit 
.l. 

- bnÞab;BIsagsg; tMbn;EdnTwksRmab; 
Clvb,kmμnwgmanlkçN³tUcceg¥ót 
dUcenHeKsn μt;faKuNPaBTwkKWminGac 
eRbIR)as;sRmab;eFIVClvb,kmμeToteT 

 )a:n;s μanBIlT§plénkareFIVBiesaFn_KuNPaBTwk 
KMrU nigbec©keTseFIVClvb,kmμ. 
 sikSaBIry³eBlCak;Esþg nigéføeRbg eRbob 

eFobCamYylT§plsþúkniFiGclnRTBü nigdIFøI 
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ehtuenH GñkeFIVClvb,km μenAtMbn; 
enaHcaM)ac;RtUvpøas;kEnøgCaGciéRnþy_. 

- sRmab;RbCaensaTmYycMnYnGaRs½y 
enAs<anEpGacnwgRtUvcMNayeBlyUr 
TMraMeTAdl;kEnøgensaT edaytRmUv[ 
ebIkkat;RckpøÚvebIkfμ Ikat;TMnb;rlk 
EdlRbkarenHeFIV[eKRtUvcMNayéfø 
eRbgeRcIn nigGIVepSg²sRmab;ema:geFIV 
karyUr. 

pÞHsEm,g nigmuxrbrciBa©wmCIvit. 

kareRbIR)as;dInig 
FnFanmUldæan 

ehdæarcnasm<n§½ 
sgÁm nigesva 
kmμmanRsab; 

mankarkksÞHcracr nigkarecjcUlmin 
manPaBgayRsYl edaysarpøÚvtameqñr 
EpñkxøHRtUveRbIsRmab;cracrsMNg; nigpøÚv 
rfynþecjcUlCamYyKña. 

 )a:n;s μancMnYneFIVcracrrbs;rfynþsMNg; nigrf 
ynþdwkTMnij Ep¥keTAelIkar)a:n;sμanBITMhMsag 
sg;. 
 sikSaBIpøÚvcUlEpCak;Esþg nigmeFüa)ayeFIVdM 

eNIrrbs;RbCaBlrdæ eFobeTAnwgzbnIyPNÐ 
saFarN³sMxan;² nig)a:n;s μanBIplb:HBal;. 

karEbgEckpl 
cMeNjnigkarxUc 
xatminRtwmRtUv 

KeRmagkMBg;Epnwgpþl;nUvGtßRbeyaCn_ 
dUcCabegáIt»kaskargareFIV. mYyvij 
eTot RbCaBlrdæGaRs½yenACitkardæan 
sagsg;GacTTYlrgplb:HBal;GviC¢man 
epSg²BIkarsagsg;enaHdUcCa brisßanrs; 
enAminl¥ nigkarecjcUlmingayRsYl.

 eFIVsRmg;sßiti kt;RtacMnYn nigsikSaBIsßanPaB 
rbs;RbCaBlrdæ EdlRtUvkarCMnYybegáItmuxrbr 
ciBa©wmCIviteLIgvij. 

kareRbIR)as;Twk 
b¤ siT§ieRbIR)as; 
Twk nigsiT§ish  
Kmn_ 

edaysarmankarsagsg;enAs<anEp 
tMbn;EdnTwk EdlRbCaensaTGaceRbI 
R)as;nwgrYmtUc k¾dUcCatMbn;enAmuxmUl 
dæanRbCaensaTGaRs½yenA.

 eTABinitüemIlCak;EsþgenAtMbn;EdnTwk nigeFIV 
smÖasn_BIeRKaHfñak;EdleKrMBwgfanwgman k¾dUc 
CaskmμPaBepSg²kñúgkarcuHGegátBIkaryl;dwg 
rbs;saFarN³Cn.

Gnam½y vaGaceTArYcEdlkmμkrsMNg;cUlmk 
tMbn;enaHpþl;plb:HBal;GviC¢manelI 
bBaðaGnam½y. 

 )a:n;s μankMNt;kRmitxUcénKuNPaBTwkeTAtam 
kMenInRbCaBlrdæ Ep¥keTAelIlT§pleFIVBiesaFn_ 
KuNPaBTwkKMrUeTAelIcMnYn)a:n;s μanénkmμkrsM 
Ng; nig)a:n;sμanBIplb:HBal;elIRbCaBlrdæ 
TaMgenaH.

¬haniP½y¦P½y 
mhnþrayCMgWqøg 
dUcCaHIV/ 

AIDS eRKaHfñak; 

edaysarmankmμkrsMNg;cUlmk enaHva 
GacbgáCahaniP½yCMgwqøgekIteLIg. 

 )a:n;s μanBIcMnYnkmμkrsMNg; edaymanCMnYyBI 
mnÞIsuxaPi)alextþ. 

eTsPaB RbCaBlrdæenAs<anEpnwg)at;bg;eTsPaB  eFIVsmÖasn_sYrBIKMnityl;eXIjelIKMnUr 3D én 
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xül;GakasRss;b:RBgedaysarkar 
sagsg;enH. 

EpnkareTAGnaKt edayeRbIrUbft nigRbBn§½ 
pSBVpSayepSg² Ep¥keTAelITMhM)a:n;s μan nig rUb 
ragrbs;zbnIyPNÐ.

erobcMedayRkumsikSaKeRmag 
 

 ¬6¦ viFankarkat;bnßy 
 

 eKRtUvkMNt;viFankarkat;bnßyEp¥keTAelIlT§plvaytémøehtub:HBal;brisßan. EpñkbnÞab;eTotBiBN’na 
edayxøIBIviFankarkat;bnßy EdlRtUvykmkBicarNakñúg EIA. 
 

 1¦ brisßanFmμCati 
 

 tarag 5>10-12 bgðajBIviFankarkat;bnßy EdlRtUvykmkBicarNasRmab;brisßanFmμCati. 
 

tarag 5>10-12³ viFankarkat;bnßysRmab;brisßanFmμCati 
 

plb:HBal;skþanuBl viFankarkat;bnßy 
plb:HBal;elICIvitstVsmuRTedaysMNayPaBTwkl¥k 
BIkarbUmsþar nigskmμPaBcak;Gacm_dI 

ebIeKBüakrN_eTArkeXIjmanplb:HBal;minl¥eRcIn 
tamry³kareFIVBiesaFn_sMNayPayKMrU SS RtUvBicar 
NaeRbIviFIbUmsþarCMerIsepSgeTot nigRtUvmanviFankar 
kat;bnßysMNayPayTwkl¥k ¬]> Pk; l,b;m:dæ¦

erobcMedayRkumsikSaKeRmag 
 

 2¦ karbMBul 
 

 tarag 5>10-13 bgðajBIviFankarkat;bnßyEdlRtUvykmkBicarNasRmab;karbMBul. 
 

tarag 5>10-13³ viFankarkat;bnßysRmab;karbMBul 
 

 plb:HBal;skþanuBl viFankarkat;bnßy 
karbMBul 
briyakas 

plb:HBal;BIEpSgLandwkdI 
RKYs xSac; nigLandwkTMnij 
ebIkkat;pøÚvcUlEpfμ IenaH 

[GMLúgeBlsagsg;]
 viFankarkat;bnßyEpSgLansMNg; ¬]> eRbIR)as;Lanecj 

EpSgtic¦  
[GMLúgeBleFIVRbtibtþikar] 
 viFankarkat;bnßyEpSgLandwkTMnij ¬]> karBarminmankar 

kksÞHcracr¦
karbMBul 
Twk 

KuNPaBTwkenAkñúg¼eRkATMnb; 
rlkkan;EtmanlkçN³kgVk;eTA 
edaysareKsagsg;cMNtEp 
kugetn½rf μ I 

BicarNaelIviFankarEklMGrKuNPaBTwk[)anl¥RbesIr ¬]> dak; 
lUTwk eFIVRckbgðÚrTwkf μ I¦ ebIeKBüakrN_famanplb:HBal;minl¥ 
eRcIntamkareFIVBiesaFn_KuNPaBTwkKMrU. 
BükarN_BIRbsiT§iPaBeFobCamYykareFIVBiesaFn_KuNPaBTwkKMrU

kak 
sMNl; 

Gacm_dIRbmaN 1>7-3>6lan 
m3 nwgRtUvbUmsþar 

ebIKuNPaBkkr)atTwkenAkEnøgbUmsþarekInelIsbTdæansuvtßiPaB 
cak;kaksMNl;eTAkñúgsmuRT cUrBicarNarkviFICMerIsepSgeTot 
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¬]> dak;kaksMNl;mYykEnøg eFIVKMrbbiTkaksMNl;¦. 
sMelgføg; 
¼xÞr½ 
 

plb:HBal;BIsMelgrMxaneday 
sarskmμPaBsagsg; 
nigrfynþ dwkTMnij 

[GMLúgeBlsagsg;]
 viFankarkat;bnßysMelgføg;¼xÞr½mkBIkarebIkbrrfynþ ¬]> 

eRbIrfynþNaEdlminmansMelgxøaMg dak;r)aMgXaMgxÞb;kMu[ 
føg;sMelg¦ 

 viFankarkat;bnßysMelgføg;¼xÞr½enApøÚvcUlEpfμI ¬]> dak;r)aMg 
XaMgxÞb;kuM[føg;¦  

[GMLúgeBleFIVRbtibtþikar] 
 viFankarkat;bnßysMelgføg;¼xÞ½rrbs;rfynþdwkTMnij 

erobcMedayRkumsikSaKeRmag 
 

 3¦ brisßansgÁm 
 

 tarag 5>10-14 bgðajBIviFankarkat;bnßyEdlRtUvykmkBicarNasRmab;brisßansgÁm. 
 

tarag 5>10-14³ viFankarkat;bnßysRmab;brisßansgÁm 
 

Epñk plb:HBal;skþanuBl viFankarkat;bnßy 
esdækic©mUldæan 
enaHKWkargarnig 
muxrbrciBa©wmCIvit 
.l. 

- bnÞab;BIsagsg; tMbn;EdnTwksRmab; 
Clvb,kmμnwgmanlkçN³tUcceg¥ót 
dUcenHeKsn μt;faKuNPaBTwkKWminGac 
eRbIR)as;sRmab;eFIVClvb,kmμeToteT 
ehtuenH GñkeFIVClvb,km μenAtMbn; 
enaHcaM)ac;RtUvpøas;kEnøgCaGciéRnþy_. 

- sRmab;RbCaensaTmYycMnYnGaRs½y 
enAs<anEpGacnwgRtUvcMNayeBlyUr 
TMraMeTAdl;kEnøgensaT edaytRmUv[ 
ebIkkat;RckpøÚvebIkfμ Ikat;TMnb;rlk 
EdlRbkarenHeFIV[eKRtUvcMNayéfø 
eRbgeRcIn nigGIVepSg²sRmab;ema:geFIV 
karyUr. 

 cuHGegátdl;kEnøgeFIVClvb,km μCMerIsepSgCak; 
EsþgTaMgenAkEnøgbeNþaHGasnñ nigGciéRnþy_ 
 sikSaBIlT§PaBCYydl;karensaT nigTUTat; 

sMNgelIkarekIneLIgéncMNayCak;Esþg TTYl 
)anBIlT§plénkarcuHGegát. 

kareRbIR)as;dInig 
FnFanmUldæan 

ehdæarcnasm<n§½ 
sgÁm nigesva 
kmμmanRsab; 

mankarkksÞHcracr nigkarecjcUlmin 
manPaBgayRsYl edaysarpøÚvtameqñr 
EpñkxøHRtUveRbIsRmab;cracrsMNg; nigpøÚv 
rfynþecjcUlCamYyKña. 

 elIksMeNIrEpnkareFIVpøÚvshKmn_ nigpøÚv]sSah 
kmμCak;Esþg. 

karEbgEckpl 
cMeNjnigkarxUc 

KeRmagkMBg;Epnwgpþl;nUvGtßRbeyaCn_ 
dUcCabegáIt»kaskargareFIV. mYyvij 

 pSBVpSayCasaFarN³nUvBt’manBIKeRmag RTg; 
RTaysMNg; kalviPaKsagsg;CaedIm edIm,I[ 
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xatminRtwmRtUv eTot RbCaBlrdæGaRs½yenACitkardæan 
sagsg;GacTTYlrgplb:HBal;GviC¢man 
epSg²BIkarsagsg;enaHdUcCa brisßanrs; 
enAminl¥ nigkarecjcUlmingayRsYl.

RbCaBlrdæ nigshKmn_manGarmμN_cUlrYm.

kareRbIR)as;Twk 
b¤ siT§ieRbIR)as; 
Twk nigsiT§ish  
Kmn_ 

edaysarmankarsagsg;enAs<anEp 
tMbn;EdnTwk EdlRbCaensaTGaceRbI 
R)as;nwgrYmtUc k¾dUcCatMbn;enAmuxmUl 
dæanRbCaensaTGaRs½yenA.

 eTABinitüemIlCak;EsþgenAtMbn;EdnTwkEdl)a:n; 
s μanGaceRbIR)as;)an nig ebIkcMhrBt’man edIm,I 
[mankaryl;dwgrYmKña. 

Gnam½y/ 
¬haniP½y¦P½y 
mhnþrayCMgWqøg 
dUcCaHIV/ 

AIDS eRKaHfñak; 

- vaGaceTArYcEdlkmμkrsMNg;cUlmk 
tMbn;enaHpþl;plb:HBal;GviC¢manelI 
bBaðaGnam½y. 

- edaysarmankmμkrsMNg;cUlmk 
enaHvaGacbgáCahaniP½yCMgwqøgekIt 
eLIg. 

 [m©as;KeRmageFIVEpnkarRKb;RKgkmμkr rYmTaMg 
brisßankmμkr brisßankargar niglkçxNÐkargar 
CaedIm edaymanCMnYyBImnÞIrsuxaPi)alextþ. 
 sikSaBIEpnkarkat;bnßysRmab;KuNPaBTwk 

ebIeK)a:n;s μanrkeXIjmanplb:HBal;GviC¢manBI 
lT§pleFIVBiesaFn_KuNPaBTwkKMrU ehIyk¾RtUv 
eFIVkarGegátBI¥T§BlénEpnkarenHEdr. 

eTsPaB RbCaBlrdæenAs<anEpnwg)at;bg;eTsPaB 
xül;GakasRss;b:RBgedaysarkar 
sagsg;enH. 

 BIkareFIVsmÖasn_edIm,IsikSaBIKMnityl;eXIjelI 
rUbPaBEpnkareTAGnaKtedayrUbft 3D nig 
RbBn§½pSBVpSay Ep¥keTAelITMhM)a:n;s μan nigrUb 
ragzbnIyPNÐ ykKMnitl¥²mkBicarNasRmab; 
KeRmag nigEckrMElgBt’manKña. 

erobcMedayRkumsikSaKeRmag 
 

 ¬7¦ EpnkarRtYtBinitüvaytémø 
 

 eKRtUverobcMEpnkarRtYtBinitüvaytémøEp¥keTAtamlT§plvaytémøehtub:HBal;brisßan. tarag 5>10-15 
BiBN’nasegçbBIskmμPaBRtYtBinitüvaytémø EdlTMngCaRtUveFIVenAGMLúgeBldMNak;kalsagsg; nigeFIVRbtibtþi 
kar. 

tarag 5>10-15³ skmμPaBRtYtBinitüvaytémøEdlTMngCaRtUveFIVenAGMLúgeBldMNak;kalsagsg; 
nigeFIVRbtibtþikar 

 

 Epñk skmμPaBRtYtBinitüvaytémø 
brisßanFmμ 
Cati 

CIvitstVsmuRT [GMLúgeBlsagsg;]
RtYtBinitüpáafμ EdlGacTTYlrgplb:HBal;BIskmμPaBbUmsþar nig cak; 
Gacm_dI

karbMBul KuNPaBxül; [GMLúgeBlsagsg;]
RtYtBinitüKuNPaBxül;enAtMbn;gayrgplb:HBal;Citkardæansagsg; nig 
pøÚvcUlEpf μ I. 
[GMLúgeBleFIVRbtibtþikar]
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RtYtBinitüKuNPaBxül;enAtMbn;gayrgplb:HBal;CitpøÚvcUlEpf μ I. 
KuNPaBTwk [GMLúgeBlsagsg;]

RtYtBinitüCab;²KñaelIkRmit SS enACMuvijtMbn;bUmsþar nigkardæanEdlgay 
rgplb:HBal;. 
[GMLúgeBleFIVRbtibtþikar] 
RtYtBinitüKuNPaBTwkenAkñúg nigeRkATMnb;rlk.

KuNPaBkkr  
)atTwk 

[GMLúgeBleFIVRbtibtþikar]
RtYtBinitüKuNPaBkkr)atTwkenAkñúg nigeRkATMnb;rlk. 

brisßansgÁm esdækic©mUldæan 
enaHKWkargarnig 
muxrbrciBa©wmCIvit 
.l. 

[GMLúgeBlsagsg;]
RtYtBinitüRbCaensaT Edlpøas;bþÚrTICMrkbeNþaHGasnñ BIbrisßanrs;enA 
niglkçxNÐrs;enAdUcCa cMNUl nigkgVl;pøÚvcitþCaedIm. 
[GMLúgeBleFIVRbtibtþikar] 
RtYtBinitüRbCaensaT Edlpøas;bþÚrTICMrkbeNþaHGasnñ BIbrisßanrs;enA 
niglkçxNÐrs;enAdUcCa cMNUl nigkgVl;pøÚvcitþCaedIm. 

kareRbIR)as;dInig 
FnFanmUldæan 

ehdæarcnasm<n§½ 
sgÁm nigesva 
kmμmanRsab; 

[GMLúgeBlsagsg;]
RtYtBinitükarkksÞHcracr nigkarpøas;bþÚrpøÚveFIVdMeNIrrbs;RbCaBlrdækñúg 
CIvPaBRbcaMéf¶. 
[GMLúgeBleFIVRbtibtþikar] 
RtYtBinitükarkksÞHcracr nigkarpøas;bþÚrpøÚveFIVdMeNIrrbs;RbCaBlrdækñúg 
CIvPaBRbcaMéf¶.

karEbgEckpl 
cMeNjnigkarxUc 
xatminRtwmRtUv 

[GMLúgeBlsagsg;¼eFIVRbtibtþikar]
RtYtBinitüviFIsaRsþebIkcMhrBt’man eBlevla nig»kas k¾dUcCakaryl; 
dwgrbs;RbCaBlrdæeTAelIKeRmagGPivDÆn_enaH.

kareRbIR)as;Twk 
b¤ siT§ieRbIR)as; 
Twk nigsiT§ish  
Kmn_ 

[GMLúgeBlsagsg;¼eFIVRbtibtþikar]
RtYtBinitükaryl;dwgBIsaFarN³CnBIbMlas;bþÚrlkçxNÐ nigbrisßanrs; 
enA. 

Gnam½y/ 
¬haniP½y¦P½y 
mhnþrayCMgWqøg 
dUcCaHIV/ 

AIDS eRKaHfñak; 

[GMLúgeBlsagsg;¼eFIVRbtibtþikar]
RtYtBinitüRbBn§½RKb;RKgkmμkrrbs;m©as;KeRmag. 

eTsPaB [GMLúgeBlsagsg;¼eFIVRbtibtþikar]
RtYtBinitükaryl;dwgBIsaFarN³Cn.

erobcMedayRkumsikSaKeRmag 
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 ¬8¦ GgÁRbCMuPaKIBak;Bn§½ 
 

 eKRtUverobcMGgÁRbCMuPaKIBak;Bn§½ edayGeBa©IjRbCaensaT nigGñkeFIVClvb,kmμkñúgTMnb;rlk[cUlrYm. Rb 
FanbTdUcCasßanPaBkarbMBul viFankarkat;bnßykarbMBul nigkareRbIR)as;TwkRtUvykmkBiPakSakñúgGgÁRbCMuenH. 
 

 ¬9¦ karBicarNaepSg² 
 

 1¦ karRKb;RKgTwkkUnsNþúr 
 

 TwkkUnsNþúrk)a:l;RtUveKdwgfaCaGñkdwkemeraKcMlgcUlmk EdlGacbgákarrMxandl;RbBn§½CIv³cMruHenAmUldæan 
nigskmμPaBrbs;mnusS. ]TahrN_³ enAshrdæGaemric RbePTemeraKRKuMesHbgág; (Dreissena polymorpha) 

dwkcUltamTwkkUnsNþúrk)a:l;)anraldaleTAdl;pøÚvTwkCaeRcIn bgá[mankarxUcxatdUcCaeFIV[raMgsÞHdl;RbBn§½ 
bgðÚrTwkrbs;eragcRk. edayhaniP½yTwkkUnsNþúrk)a:l;nwgekIneLIgtamry³karGPivDÆn_Ep ¬]> enAeBlman 
k)a:l;ekIneLIg¦ eKRtUvBicarNaRKb;RKgTwkkUnsNþúrk)a:l;[)anRtwmRtUvsmRsb. 
 

 2¦ karpþl;sMPar³sMNg; 
 

 eKRtUvvaytémøplb:HBal;brisßan ebIeKtRmUv[mankarGPivDÆn_kardæanpÁt;pÁg;f μ IsRmab;cak;dI nigsMPar³sM 
Ng;epSg² ¬]> fμ ekAs‘U xSac;¦. 
 

 3¦ plb:HBal;elIkarensaT 
 

 ebIeKBüakrN_rkeXIjfaskmμPaBsagsg; nigeFIVRbtibtþikarEpGacmanplb:HBal;CadMukMpYnelIkEnøgRtIBg 
ehIyvab:HBal;dl;karensaT eKRtUvBicarNacat;viFankarkat;bnßydUcCabegáItfμb:RbHTwksib,nimμ it. 
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5>11> EpnkarEklMGrbrisßanEp 
 

5>11>1> bBaða nigviFankarEklMGr 
 

 ¬1¦ karbMBulbriyakas 
 

 KuNPaBbriyakasenACMuvijkMBg;EpRkugRBHsIhnuCaTUeTAmanlkçN³l¥RbesIr edayskmμPaBEp nig]sSah 
kmμenAmankRmit. eTaHya:gNa dUc)anelIkeLIgkñúgcMNuc 5>7>3 karbMBulbriyakasRTg;RTayFMdUcxageRkam 
GacekItmanedaysarktþaGakasFatu nigbBaðacracr³- 
 

- FUlIdIhuyBITMnijcak;Far ¬FüÚgf μ kMeTceQI sIum:g;t_ .l.¦ 
- EpSgrfynþdwkTMnij 

 

 enAeBlmuxTMnijcak;FarsMxan;²CaFüÚgf μ nigkMeTceQI FUlI¼kMeTckMTIhuyBIFüÚgf μenHKwCabBaðakgVl;mYy. 
edIm,IedaHRsaybBaðaenh kMBg;Epbc©úb,nñ)andak;sMNaj;karBarenACuMvijkEnøgsþúkFüÚgfμ ehIy)ac;TwkCaRbcaM Et 
sMNaj;karBarTaMgenaHmanRbehag nigcenøaHeRcIn EdlenAEtGac[FUlIhucecj)an dUcenH eKRtUveFIVkarCYsCul 
sMNaj;enaHkñúgeBlqab;tamEdlGaceFIV)an. KYrkt;sMKal;pgEdrfaviFankarRKb;RKgFUlIrbs;kMBg;EpnwgmanPaB 
l¥RbesIreRkayBIbBa©b; “KeRmagcMNtEpBhubMNg ¬EdlnwgRtUvbBa©b;enAqñaM 2016¦” EdleKnwgdak;sMNaj; 
karBarf μ I ¬kMBs; 6 m¦ nigRbBn§½)ac;TwkenATIlandak;FüÚgfμEdlRtUvBRgIkbEnßmeTotenaH. 
 

5>11>2> EpnkarEklMGrbrisßanEp 
 

 tarag 5>11-1 segçbBIviFankarEklMGrbrisßanCaGnusasn_sRmab;kMBg;ERkugRBHsIhnu. 
 

tarag 5>11-1³ EpnkarEklMGrbrisßanEp 
 

 bBaða viFankarEklMGr ry³eBlGnuvtþ cMNay 
karbMBulxül; FUlIhuyBIkarelIk 

dak;FüÚgf μ 
dak;sMNaj;karBar 
Gaccl½t)an ¬]> 
5m x 30m¦

muneBldMeNIrkar 
cMNtEpBhubMNg 

¬RbtibtþikrcMNtEpRtUv 
cMNay¦ 10>000 duløa 
Gaemric 

FUlIhuyBITIlanTuk 
FüÚgfμ

CYsCulsMNaj; Edl 
manRsab

kñúgeBlqab;tam 
EdlGaceFIV)an

cMNaytictYc 

karbMBulTwk Twk)atk)a:l;beBa©j 
ecalBIk)a:l; 
seNþag 

・ karBarkarbeBa©j 
ecalTwk)at 
k)a:l;Edlmin)an 
emIlditdl; 

・ kEnøgcak;Twk)at 
k)a:l;ecaleday 
Gñkem:AkarÉkCn

kñúgeBlqab;tam 
EdlGaceFIV)an 

ykéføQñÜlbeBa©j 
ecal 

kaksMNl;BI SEZ ・ erobcMnaykdæan 
nigbuKÁlikRKb; 

kñúgeBlqab;tam 
EdlGaceFIV)an

eRCIserIsfμI³ 
6>000 duløa¼qñaM¼ 
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RKgbrisßan
・ begáItRbBn§½CMnYy 

bec©keTs

buKÁlik 
 

TwkkgVk;bgðÚrecjBI 
shKmn_ensaT 

esñIreTAGaCJaFrmUl 
dæan[BicarNa nig 
GnuvtþviFankarkarBar 
TwkkgVk;EdlbgðÚr 
ecjmk

kñúgeBlqab;tam 
EdlGaceFIV)an 

kareqøIytb 
karkMBb;eRbg 

karlM)akkñúgkar 
dak;r)aMgeRbgEdl 
manRsab 

Tijr)aMgXaMgeRbg 
Rsal nigtUcgay 
RsYleRbIR)as;

kñúgeBlqab;tam 
EdlGaceFIV)an 

nwgRtUveFIVbc©úb,nñPaBkñúg 
F/R 

rcnasm<n§½GgÁ 
PaB 

K μannaykdæan nig 
buKÁlikRKb;RKg 
brisßan 

・ erobcMnaykdæan 
nigbuKÁlikRKb; 
RKgbrisßan 

・ begáItRbBn§½CMnYy 
bec©keTs

kñúgeBlqab;tam 
EdlGaceFIV)an 

eRCIserIsfμI³ 
6>000 duløa¼qñaM¼ 
buKÁlik 
 

erobcMedayRkumsikSaKeRmag 
 
5>12> karBRgwgsnþisuxEp 
 

5>12>1> sßanPaBbc©úb,nñ nigbBaðasnþisuxEp 
 

 k>s>s )anGnuvtþtam ISPS code ehIykargarsnþisuxCabnÞúkrbs;kariyal½ysnþisuxdwknaMeday PFSO 
¬mRnþIsnþisuxzbnIyPNÐEp¦ RsbeTAtam PFSP ¬EpnkarsnþisuxzbnIyPNÐEp¦. kariyal½ysnþisux Edlman 
buKÁliksrub 77 nak; TTYlbnÞúkkargarRtYtBinitüsnþisuxenAbYnRckTVar nigkargarsnþisuxenAtMbn;hamXat;RKb; 
evlaTaMgGs;. 
 

 karrkeXIjfamanbBaðaeRcInCageKenAeBlvaytémøsnþisuxEpenaHKWfaeKmin)aneFIVkarRtYtBinitüRckTVarGIV 
eT. enAeBl JICA shkarCamYy k>s>s erobcMRbBn§½snþisuxmYy eK)aneFIVbNÑ½sMKal;xøÜn nigeFIVkarRtYtBinitü 
enARckTVar. eTaHya:gNa karRtYtBinitüenARckTVareKQb;eFIVenAeBlRbBn§½enHElgdMeNIrkar edaysardac;ExS 
kab ehIycab;BIeBlenaHmk eKmin)anCYsCulGIVeT. edayELk karemra:snþisux CCTV mYycMnYnk¾mindMeNIrkar 
Edr edaysardac;ExSdUcKña. dUcenH eKRtUvsþarRbBn§½enHeLIgvij ehIyRtUvbnþeFIVkarRtYtBinitüsnþisuxenARckTVar 
kñúgeBlqab;tamEdlGaceFIV)an. elIsBIenH eKKYrerobcMRbBn§½RtYtBinitüsnþisuxRckTVarmanTMnak;TMngCamYyEpñk 
Rbtibtþikarkugetn½r. 
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5>13> karEklMGrkarEfTaM nigCYsCulzbnIyPNÐEp nigeRKOgcRkelIkdak;TMnij 
 

5>13>1> karepÞrbec©keTsedIm,IEklMGrkarEfTaM nigCYsCul 
 

¬1¦ zbnIyPNÐEp 
 

 CaTUeTA zbnIyPNÐEptRmUv[bMeBj)annUvmuxgaresvakmμcaM)ac;epSg²ry³eBlEvg. minRtwmEtlkçN³ 
bec©keTsrbs;zbnIyPNÐTaMgenaHRtUvtamlkçxNÐenHb:ueNÑaHeT Etk¾RtUvmankarEfTaM nigCYsCulditdl;pgEdr 
edIm,IFanadl;kareRbIR)as;zbnIyPNÐTaMgenaH[)anyUrGEgVg. 
 

 edIm,IEfTaM¼EklMGrkRmitesvakmμrbs;zbnIyPNÐEp eKcaM)ac;RtUvbnßycMNayEfTaM nigCYsCul. k¾b:uEnþ 
CamYyfvikarmankRmit eKminGaceFIVkarCYsCuleTAtamtRmUvkarcg;)aneTAGnaKtenaHeT EdledIm,IFana[zbnIy 
PNÐEpbMeBjumuxgartamRtUvkar CamYyRbBn§½bc©úb,nñ EdlykcitþTukdak;elIbBaðaxUcxateRKOgma:sIun¼eRKOgcRk 
CaeTogTat;enaH. sMxan;enaHeKRtUvmankarEfTaM nigCYsCulRbkbedayRbsiT§iPaBEfmeTot edIm,IbgáarkMu[mankar 
xUcxat RsbeTAtamyuT§saRsþsmRsb eFIVya:gNakMu[cMNayeRcInelIeRKOgcRk¼eRKOgm:asIunenAeBlxUcmþg². 
k>s>s GnuvtþtameKalkarN_ENnaMRbkbedayRbsiT§iPaBsRmab;yuT§saRsþEfTaM nigCYsCulzbnIyPNÐEp erob 
cMedayRkumbec©keTsEpédKUrdwkCBa¢ÚnGas‘an-Cb:un. 
 

 ¬2¦ eRKOgcRk¼eRKOgma:sIunelIkdak;TMnij 
 

 sRmab;eRKOgcRk¼eKOgma:sIunelIkdak;TMnijkñúgzbnIyPNÐEp RbBn§½EfTaM nigCYsCulEdlCitnwgxUceday 
RbkarepSg²CayfaehtunwgeFIVraMgsÞHdl;kargarRbtibtþikarcMNtEp. dUcenH eKcaM)ac;RtUvmanyuT§saRsþEfTaM nig 
RbtibtþikarCUsCulCaRbcaM. sMxan;bMputenaH eKRtUvdwgBIsßanPaBeRKOgcRk¼eRKOgma:sIun tamry³karRtYtBinitüCa 
RbcaM nigeTogTat; erobcMkalviPaKRtYtBinitü nigeFIVkarRtYtBinitü nigCYsCul edIm,IFana[mankareRbIR)as;)an 
edayrlUnKμanbBaðaekIteLIg. mYyvijeTot eKEfTaMeRKOgcRk¼eRKOgma:sIunTaMgenaH[)anRtwmRtUv eFIVya:gNa[ 
eRKOgcRk¼eRKOgm:asIunTaMgenaHmankarxUcxatticbMput. 
 

 sRmab;karEfTaM nigCYsCuleRKOgcRk¼eRKOgma:sIunelIkdak;TMnijrbs; k>s>s bc©ub,nñ eKRtUveFIVkarRtYt 
Binitübec©keTsCaRbcaM. elIsBIenH eKk¾RtUvmanEpnkarcuHRtYtBinitüenHEdr nigyuT§saRsþEfTaM nigCYsCulc,as; 
las;RsbeTAtamEpnkarenaH. 
 

5>14> kareFIVEpnkarem 
 

5>14>1> karcUlrYmCaédKUrrvagsaFarN³ nigÉkCnkñúgkarGPivDÆn_f μI² 
 

 k>s>s Gacpøas;bþÚrBIkMBg;EpesvakmμeTACakMBg;m©as;dI nigGnuBaØati[GñkvinieyaKÉkCn nig¼b¤ Rbtibtþikr 
cMNtEpGPivDÆn_ nigeFIVRbtibtþikarzbnIyPNÐEp. GgÁPaBÉkCnGacBak;Bn§½EteTAnwgRbtibtþikarcMNtEpkrNI 
sm,TanRbtibtþikar EtBak;Bn§½sIuCMerAkñúgkarGPivDÆn_ nigRbtibtþikarEp¼zbnIyPNÐcMNtEp krNIsm,TanGPi 
vDÆn_. 
 

 lT§PaBbYnya:gsRmab;karGPivDÆn_ nigRbtibtþikarcMNtEpkugetn½rfμ I)anesñIrdUcxageRkam³- 
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 k¦ k>s>s GPivDÆn_ nigeFIVRbtibtþikarcMNtEpkugetn½rfμ I 
 x¦ PPP pþÜcepþImedaysaFarN³ ¬k>s>s CaGñkGPivDÆn_ehdæarcnasm<n§½ nig]brircnasm<n§½FM²TaMgGs;¦ 
 K¦ PPP enAkrNIBak;kNþal ¬k>s>s CaGñkGPivDÆn_ehdæarcnasm<n§½ ehIyGñkvinieyaKÉkCn¼Rbtibtþikr 

cMNtEpCaGñksagsg;Epf μ nigeFIVRbtibtþikarcMNtEpkugetn½rfμ IenaH¦ 
 X¦ PPP pþÜcepþImedayÉkCn ¬k>s>s nigGñkvinieyaKÉkCnrYmKñabegáItRkumh‘unrYmTun ehIyRkumh‘unCaGñk 

GPivDÆn_ nigeFIVRbtibtþikarcMNtEpkugetn½r¦. 
 

 sRmab;karGPivDÆn_cMNtEpkugetn½rfμ I eKRtUveFIVtamry³ PPP enAkrNIBak;kNþal. ebIRkumh‘unÉkCnmin 
cab;GarmμN_cUlrYmeT eKRtUvBicareTAelI PPP pþÜcepþImedaysaFarN³vij. ebIRkumh‘unÉkCnCaeRcIncab;Garm μN_ 
cUlrUm enaHeKRtUveFIVtamry³ PPP pþÜcepþImedayÉkCnvij.  
 

 edIm,IeFIVkMBg;EpRkugRBHsIhnumanlT§PaBRbkYtRbECgkan;EtxøaMg caM)ac;RtUv[mankarcYlrYmBak;Bn§½BIsMNak; 
Rkumh‘unk)a:l;dwkCBa¢Ún¼RbtibtþikrcMNtEpÉkCnkñúgkarGPivDÆn_ nigeFIVRbtibtþikarcMNtEpkugetn½rfμ IenaH. cMeBaH 
karpøas;bþÚr k>s>s BIRkumh‘unrdæ eTACaGgÁPaBBaNiC¢kmμ eKRtUveFIVkarsikSa[)ansIuCMerA nigGnuBaØati[mankarcUl 
rYmBak;Bn§½BIRbtibtþikrcMNtEpÉkCn. 
 

 RbBn§½BiBN’naxagelImanbgðajkñúgrUb 5>14-1. 
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erobcMedayRkumsikSaKeRmag 

rUb 5>14-1³ RbBn§½yuT§saRsþGPivDÆn_Ep 

(Dotted lines indicate the proposal to MPWT by the JICA's
PENPPAS which is not officially implemented)

Economic Development of 
Cambodia

Strengthening 
Competitiveness of PAS

Port SEZ and Indusrial 
Development

Future Demands

Effective use of existing 
Facilities

Cooperation with 
Private Companies

Management of PAS's 
Water and Land areas

Financing and Fund 
Raising Plan

Shortage of 
Facilities

Social and 
Environmental 
Consideration

Future Development Plan

Implemantation of ;
‣Streamlining of export/import procedure
‣Increasing of handling productivity
‣Securing of safety
‣Rationalization of organization and personnel management
‣Provision and maintenance of facilities and equipment
‣Strengthening of marketing
‣Financial soundness
‣Social and environmental consideration 

National Port Master Plan
（MPWT)

Port Plan
（PAS)

National Strategic Development Plan
（Central Government) 
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6> esckþIsnñidæan nigGnusasn_ 
 

6>1> esckþIsnñidæan 
 

6>1>1> ebskkmμ nigckçúvis½ykMBg;EpRkugRBHsIhnu 
 

 1¦ ebskkm μ 
 

 ebskkm μrbs;kMBg;EpRkugRBHsIhnukMNt;dUcxageRkam³- 
 

 edIm,IBenøÓnkarGPivDÆn_esdækic©km<úCa edaypþl;CamUldæansRmab;kardwkCBa¢ÚntamsmuRT nigtMbn;]sSa 
hkmμtameqñrsmuRTRbkbedaykarRbkYtRbECgCaGnþrCati. 

 

 2¦ ckçúvis½y 
 

 ckçúvis½yrbs;kMBg;EpRkugRBHsIhnukMNt;dUcxageRkam³- 
 

 edIm,IkøayCakMBg;EpsmuRTsaFarN³sRmab;sRmab;karedaHdUrBaNiC¢kmμGnþrCati pSarP¢ab;km<úCaCamYy 
kMBg;EpbreTspÞal; 

 edIm,Ipþl;tMbn; b¤ mUldæansRmab;]sSahkmμtameqñrRbkbedaykarRbkYtRbECgCaGnþrCati dUcCa³-tMbn; 
CMrujkarnaMecj tMbn;Ekéqñplitplksikmμ karGPivDÆn_FnFansmuRT nigeTscr 

 edIm,IkøayCakMBg;EpEdlmankarRbkYtRbECgCaGnþrCati bMeBj)antamkarrMBwgTukrbs;GtifiCn. 
 

6>1>2> ]tþmPaBeRbobeFobénkMBg;EpRkugRBHsIhnu 
 

 edayviPaKBIPaBxusKñaénéfø nigry³eBldwkCBa¢ÚnenApøÚvdwkCBa¢ÚnCMerIsepSg² kat;kMBg;EpbreTsenACitxag 
bgðaj[eXIjdUcteTA³- 
 

Bak;Bn§½nwgéfødwkCBa¢Ún³ 
 

 kardwkCBa¢ÚntampøÚvrfePøIgkat;kMBg;EpRkugRBHsIhnumankarlM)akbBa©úHtémø 
 

 edaysaréfødwkCBa¢Úntamfñl;x<s; kMBg;EpLaMqa)agminmanlkçN³RbkYtRbECgkñúgkardwkCBa¢Únkugetn½r 
mk¼eTAPñMeBjenARKb;pøÚvBaNiC¢kmμTaMgGs; 

 

 sRmab;karnaMecjeTAGasIubUBa’ kardwkCBa¢ÚnTaMgtamfñl;qøgRBMEdn nigkMBg;EpenAevotNam mankarRbkYt 
RbECgticCagkMBg;EpenAkm<úCa edaysaréfødwkCBa¢Úntamfñl;x<s;Cag. éfødwkCBa¢ÚnBIkMBg;EpRkugRBHsIh 
nu nigBITIRkugPñMeBjesÞIrEtdUcKña 
 

 cMeBaHkarnaMcUlBIGasIubUBa’ kMBg;EpPñMeBjpþl;pøÚvdwkCBa¢ÚntémøøTabbnþic 
 

 éfødwkCBa¢ÚnrvagkMBg;EpenAkm<úCa nigkardwkCBa¢ÚntampøÚvfñl;qøgRBMEdneTAeRbIR)as;kMBg;EpenAevotNam 
xusKñatictYckñúgTIpSarnaMecj ebIeFobeTAkarnaMcUl 
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 cMeBaHkarnaMecj nignaMcUleTA¼mkBIshrdæGaemric kMBg;EpPñMeBjk¾pþl;pøÚvdwkCBa¢ÚntémøøTabbnþicEdr 
 cMeBaHkarnaMecjeTAshPaBGWur:ub éfødwkCBa¢ÚnBIkMBg;EpRkugRBHsIhnu nigkMBg;EpPñMeBjesÞIrEtdUcKña. 

cMeBaHkarnaMcUl kMBg;EpPñMeBjmankarRbkYtRbECgeRcInCagbnþic. 
 

Bak;Bn§½nwgry³eBldwkCBa¢Ún³ 
 

 edETmINg;ry³eBldwkCBa¢ÚnsrubeKKiteTAelIry³eBldwkCBa¢Úntamnava. ry³eBldwkCBa¢ÚntamdIeKak 
b¤ ry³eBlsMctk)a:l;enAkMBg;Epmans‘Uvman¥T§BlelIry³eBldwkCBa¢ÚnsrubenaHeT. 
 

 cMENkkardwkCBa¢ÚneTA¼mkBIGasIubUBa’ kardwkCBa¢ÚnqøgRBMEdnkat;tamkMBg;EphUCImijcMNayry³eBldwk 
CBa¢ÚnxøIbMput bnÞab;mkKWdwkCBa¢ÚntampøÚvfñl;kat;kMBg;EpRkugRBHsIhnu. kardwkCBa¢ÚntampøÚvTenøkat;kMBg; 
EpPñMeBj nigkardwkCBa¢ÚntampøÚvrfePøIgkat;kMBg;EpRkugRBHsIhnusIueBlGs;eRcIn. 
 

 cMeBaHkarnaMecjeTAGaemrickaMg b¤ shPaBGWur:ub kardwkCBa¢ÚnqøgRBMEdn kat;tamkMBg;EpxayEm:b-FIva:y 
nigkardwkCBa¢Úntamfñl;kat;kMBg;EpRkugRBHsIhnucMNayry³eBlxøICag eFobeTAnwgkardwkCBa¢ÚntamTenø 
kat;kMBg;EpPñMeBj nigkardwkCBa¢ÚntampøÚvrfePøIgkat;kMBg;EpRkugRBHsIhnuRtUvcMNayeBleRcIn. 

 

6>1>3> karEbgEcktYnaTIkMBg;EpRkugRBHsIhnu 
 

 eyageTAtamlT§plénkarviPaKtamviFIsaRsþkMuBüúT½r EdlkMNt;BIdwkCBa¢ÚnsaksmbMputmk¼eTAtMbn;TIRkug 
PñMeBj eTA¼mk eKaledA¼RbPB edayKiteTAelIéfødwkCBa¢Ún ry³eBldwkCBa¢Ún niglkçxNÐepSg² lkçN³kMBg; 
EpRkugRBHsIhnu nigkMBg;EpPñMeBjRtUv)anviPaKdUcmanbgðajkñúgtarag 6>1-1. 
 

tarag 6>1-1³ lkçN³kMBg;EpRkugRBHsIhnu nigkMBg;EpPñMeBj 
 

 kMBgEpRkugRBHsIhnu kMBg;EpPñMeBj 
kugetn½r  dwkeTA¼mkBIeqñrxaglicénsh 

rdæGaemric 
 dwkeTA¼mkBIGWr:ub 
 tP¢ab;pÞal;CamYyRbeTsGasIubUBa’

 dwkeTA¼mkBIeqñrxaglicénsh 
rdæGaemric 

 dwkkñúgtMbn;eTAmkBIevotNam 
 tP¢ab;CamYyRbeTsGasIubUBa’ 

k)a:l;cak;Farray  Gac[k)a:l;cak;FarTMhMFMcUlct 
)an 

 dwkkñúgtMbn;eTAmkBIevotNam 

k)a:l;eTscrN_  pøÚvdwkCBa¢ÚnsRmab;k)a:l;eTscrN_ 
FM²eFIVdMeNIrkat;mhasmuRT

 pøÚvdwkCBa¢ÚnsRmab;k)a:l;eTs 
crN_tamTenø 

 erobcMedayRkumsikSaKeRmag 

 

 kMBg;EpRkugRBHsIhnumanKuNsm,tþieRcInCagkMBg;EpepSgeTotkñúgkardwkCBa¢ÚnTMnij rvageqñrsmuRTxaglic 
énshrdæGaemric nigrvagGWr:ub ehIymanKuNsm,tþitkñúgkardwkCBa¢ÚnrvagRbeTsGasIubUBa’edaymanExSP¢ab;pÞal;. 
CalT§pl kMBg;EpRkugRBHsIhnunwgkøayCakMBg;EpmUldæanmYypþl;CapøÚvdwkCBa¢ÚnlkçN³esdækic© ¬mankarsnSM 
séc©¼cMNaydwkCBa¢Úntic¦ EdlenHCaKuNRbeyaCn_d¾cMbgsRmab;km<úCa. 
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 kMBg;EpRkugRBHsIhnu lkçN³CamUldæannaMecjmYysRmab;k)a:l;TMhMFM RtUveKrMBwgfanwgelIkdak;TMnijcak; 
FarcMnYneRcIn dUcCa³-karnaMecjkMeTceQI nigGgár EdleKrMBwgfanwgmankarekIneLIgeRkamyuT§saRsþCatiedIm,InaM 
ecjrbs;km<úCa. 
 

 eKk¾rMBwgEdrfa kMBg;EpRkugRBHsIhnunwgbMerICamUldæansRmab;]sSahkmμeTscrN_ edayykFnFaneTs 
crN_smuRTEdlsm,ÚrEbbenABaseBjextþRBHsIhnumkeRbIR)as;CaRbeyaCn_. 
 

6>1>4> KeRmagsakl,gedIm,Ibn§ÚrbnßykarkksÞHcracr 
 

 edIm,Ibn§ÚrbnßykarkksÞHcracrenACMuvijkMBg;Ep eyIg)ansakl,gKeRmagebIkRckTVarBIRBWkRBlwm eBalKW 
cab;BIema:g 4³00 RBwk eFobeTAema:gFmμtaKWenAema:g 7³00 RBwk enAral;éf¶esAr_ enAeBlkarkksÞHcracrxøaMgCa 
FmμtaenAéf¶enH. CalT§pl rfynþcab;epþImcUlRckTVarBIem:agRbEhl 6³30 RBwk eFobeTAnwgema:gcUlRckTVar 
BImunenARbEhlema:g 8³00 RBwk. KeRmagsakl,genHCalT§pleFIV[karkksÞHcracrenACMuvijcMNtEpmanPaB 
FUrRsalbnþic. 
 

 k¾b:uEnþ rfynþenArgcaMÉksarcaM)ac; edIm,IeFIVEbbbT muneBlcUlRckTVar. ¥T§BlénkarcUlRckTVarenARBwkRB 
lwmenAmankRmit. edIm,IsRmYldl;kargarTaMgenH caM)ac;RtUvmankic©shRbtibtþikarbEnßmeTotBIGgÁPaBBak;Bn§½ 
dUcCa Ky nigkaMkugRtUl. 
 

6>1>5> eKaledAyuT§saRsþ ktþaeCaKC½y nigEpnkarskmμPaB 
 

 tarag 6>1-2 segçbBIeKaledAyuT§saRsþ ktþaeCaKC½y nigEpnkarskmμPaB epþatelIkarEklMGr nigEkéqñ 
EpñkepSg²dUcCa³-GgÁPaB dMeNIrkarGaCIvkmμ nighirBaØvtßú nigRbtibtþikar edIm,IBRgwglT§PaBRbkYtRbECgrbs; 
kMBg;EpRkugRBHsIhnu nigbegáItEpnkaremkMBg;Ep eRtomTuksRmab;karGPivDÆn_eTAGnaKt. eKaledAyuT§saRsþ 
ktþaeCaKC½y nigEpnkarskmμPaBmansegçbQrelITsSn³eronyl;dwg nigrIkcMerIn dMeNIrkarGaCIvkmμ GtifiCn 
hirBaØvtßú nigCati Ep¥keTAtamkarviPaK SWOT nigkarviPaKemRTicExVg TTYl)ankarviPaK SWOT.  
 

tarag 6>1-2³ eKaledAyuT§saRsþ ktþaeCaKC½y nigEpnkarskmμPaB 
 

 eKaledAyuT§saRsþ ktþaeCaKC½y EpnkarskmμPaB 

yl
;dwg

 nig
rIkc

MerIn
 

1 BRgwgkarGPivDÆn_ 
GgÁPaB 

1 smtßPaBFnFan 
mnusSelceFøa 
sRmab;karkMNt;  
nigGnuvtþyuT§saRsþ 

1 GPivDÆn_FnFanmnusS[mansmtßPaB nig 
cMeNHdwgxagRbmUl nigviPaKBt’man 

2 bnþeRbI nigEklMGr]bkrN_yuT§saRsþedIm,I[ 
GgÁPaBrIkcMerIndUcCaRbBn§½sßitiEpCaedIm 

3 BRgwgsmtßPaBeTAtamtRmUvkarrbs;GtifiCn 
nigdMeNaHRsayepSg²esñIreLIgBIGtifiCn 

4 BRgwgsmtßPaBsRmbsRmUl nigeFIVGnþraKmn_ 
kñúgcMenamGgÁPaBBak;Bn§½epSg²edIm,IbMeBj)an 
eTAtamtRmUvkarrbs;GtifiCn 

5 eFIVkarpSBVpSayelIksÞyBIGaCIvkmμEpCayuT§ 
saRsþ 
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2 karekIneLIgén 
smtßPaBelIkdak; 
rbs;kMBg;EpCaRb 
Bn§½ Ep¥keTAtam 
tRmUvkar  

2 eFIVkarGPivDÆn_kMBg; 
EpCabnþbnÞab; 
 
 
 

6 BRgwgsmtßPaBeFIVEpnkarEp nigEktRmUvEpn 
kareTAtamsßanPaBCak;Esþg 

7 RKb;RKgtMbn;EdnTwkesrI[)anRtwmRtUv nigkar 
BarkarrIkraldalkarkan;kab;CakmμsiT§ixus 
c,ab;

8 mankic©shRbtibtþikarl¥CamYyshRKinÉkCn
9 begáIt nigEktRmUvkareFIVEpnkarEp rYmTaMgkar 

erobcMtMbn;Epbc©úb,nñeLIgvijpgEdr 
10 TTYlsÁal;rYmKñakñúgcMenamGñkBak;Bn§½TaMgGs; 

elITisedAGPivDÆn_Ep

dMeN
Irka

rGa
CIvk

mμ 

3 begáInRbsiT§iPaB 
RbtibtþikarelIk 
dak;kugetn½reday 
k>s>s 

3 RKb;RKgcMNtEp 
kugetn½r[)ansm 
Rsb 
 

11 kMNt;[)anc,as;BItMbn; CY nigRtYtBinitükar 
ecjcUlenA CY [)antwgrwg 

12 pøas;TItaMgGaKarsRmab;GgÁPaBBak;Bn§½nwgkMBg; 
Ep enAeRkAtMbn;cMNtEp 

13 kMNt;kareFIVcracrenA CY 

14 pþac;tMbn;RtYtBinitükugetn½recjBItMbn;cMNtEp
4 eRbIR)as;eRKOgcRk 

nig RbBn§½elIkdak; 
TMnij[manRbsiT§i 
PaB 
 

15 begáInkareRbIR)as;dgeyagFn;F¶n; 
16 BRgwgRbtibtþikar RTG 
17 BRgwgkarEfTaMeRKOgelIkdak;TMnij 

18 EbgEckxNÐ½ CY eLIgvij RsbeTAtamtRmUv 
karEdlman 

19 erobcMrcnasm<n§½GgÁPaBBak;Bn§½nwgRbtibtþikar 
kugetn½reLIgvij 

20 bNþúHbNþalCMnajviC¢aCIv³GñkeFIVEpnkar CY

nigGñkeFIVEpnkark)a:l;. 

21 begáInkarcUlkugetn½rBIRBlwmeTAcMNtEpkug 
etn½r[)aneRcIn 

22 bBa©b;kargarelIkdak;¼pÞúkepÞredaybuKÁlik
rbs; k>s>s

4 epþatelIkarGPivDÆ 
n_BaNiC¢kmμ nig 
BRgwgsmtßPaBeFIV 
Epnkar 
 
 

5 GPivDÆn_GaCIvkmμ 
erobcMEpnkarGgÁ 
PaB nigcat;taMgFn 
FanmnusSCaGaTi 
PaB 

23 BRgwgkic©shRbtibtþikarrvagnaykdæanRbtibtþi 
karenATIlan nignaykdæanGPivDÆn_BaNiC¢kmμ 

24 FanasnþisuxbuKÁlikRbtibtþikarenATIlan 
sRmab;kareFIVEpnkaryuT§saRsþ edayykciitþ 
Tukdak;elIbuKÁlikTaMgxagbTbBa¢a nigkarGnu 
vtþCak;Esþg 

25 dMeLIgfan³buKÁlikekμg²EdlmansmtßPaB 
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eTAmuxdMENgsMxan;² 

6 skmμPaBelIkdak; 
GaCIvkmμEpRbkb 
edayRbsiT§iPaB 

26 GnuvtþkarelIksÞÜyEpEp¥keTAtamyuT§saRsþ 
rIkcMerIn 

27 elIkkMBs;]bkrN_pSBVpSayBt’man 

28 eRbIR)as;RbBn§½pSBVpSay[manRbsiT§iPaB

Gt
ifiC

n 

5 begáInkarbMeBjcitþ 
dl;Rkumh‘unnaM 
TMnijecj 

7 kat;bnßycMNay 
dwkCBa¢Únsrub 

29 bnßyéfødwkCBa¢ÚntammhasmuRT 
30 hamXat;karykéføQñÜleRkApøÚvkar edayman 

karshkarCitsñiT§CamYyGgÁPaBBak;Bn§½
31 kat;bnßyeBlevlargcaMcUlRckTVar nigeBl 

rfynþcgrgcaMenAcMNtEp 
32 sRmbsRmYlCamYyGgÁPaBBak;Bn§½ edIm,Ibn§Úr 

bnßybnÞúkRtYtBinitükugetn½r 
33 bnßyéføelIkdak;kugetn½r 

8 BRgwgKuNPaBesva 
kmμ  
 

34 BRgwgkarelIksÞÜyBaNiC¢km μEp edaybegáIt[ 
manpøÚvnavacrN_sm,ÚrEbbeLIg nigmank)a:l; 
ecjcUleRcIn

35 begáInema:gebIkRckTVar[)aneRcIn rhUtdl; 
24 ema:g enAeBlGnaKt 

36 erobcM[manesvakm μdwkCBa¢ÚntampøÚvrfePøIgRb 
kbedayRbsiT§iPaB ehIyENnaMeTARkumh‘un 
RbtibtþikarrfePøIg[ykcitþTukdak;BIKuNPaB 
esvakmμ

37 pþl;esvakmμBsþúParTMenIbtémøefakeTA[Rkum 
h‘unenA SEZ kMBg;Ep

38 Gnuvtþry³eBlBnüa[k)a:l;cUlEp (cut-off 

time) EdlGacbt;Ebn]an edayykcitþTuk 
dak;elIRkumh‘unnaMTMnijecj nigmanTMnak;TMng 
CitsñiT§CamYyRkumh‘unTaMgenaH 

39 RbmUlpþúMTMnijkugetn½rCaf μIenACitkMBg;Ep eday 
shkarCitsñiT§CamYyRkumh‘unÉkCn 

6 begáInkarbMeBjcitþ 
dl;Rkumh‘unk)a:l; 
dwkCBa¢Ún 

9 kat;bnßycMNay 
dwkCBa¢Únsrub

40 bnßyéføQñÜlBak;Bn§½nwgk)a:l;enAkMBg;Ep
41 bnßyry³eBleFIVRbtibtþikarelIkdak;kugetn½r

10 BRgwgKuNPaBesva 
kmμ 

42 CIkRcaMgcMNtEp[eRCA CIkXøg[eRCA nig 
BRgIkTTwg[FM

43 bn§ÚrbnÞúkRkumh‘unk)a:l;dwkCBa¢Ún eday k>s>s 
eFIVRbtibtþikarkugetn½rbnþicmþg²xøÜnÉg 
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44 kMNt;ykéføQñÜlBak;Bn§½nwgkMBg;EpRbkb 
edaytmøaPaB nigsmrmü 

45 BRgwgkgk)a:l;seNþag 
46 begáInplitPaBRbtibtþikarelIkdak;TMnijcak; 

Far[)aneRcIn
47 bn§ÚrbnÞúkkargaresμónrbs;buKÁlik k>s>s 

edayENnaM[eRbI EDI 
48 ENnaM[Rkumh‘unnaMTMnijecjyl;dwgBIry³ 

eBlrgcaM[k)a:l;cUlEp (cut-off time) edIm,I 
mkdwkkugetn½r

49 RtYtBinitükarxUcxatkugetn½rsBVRKb; 
50 BRgwgsnþisuxEp
51 BRgwgsuvtßiPaBnavacrN_ 

 

7 begáInkarbMeBjcitþ 
dl;Rkumh‘unk)a:l; 
eTscrN_ 

11 begáInkarbMeBjcitþ 
dl;eP¶óveTscrN_ 
eFIVdMeNIrkMsanþtam 
smuRT

52 GPivDÆn_cMNtEpeTscrN_ 
53 GPirkS nigEklMGrbrisßanEp 
54 erobcMcracrenACMuvijkMBg;Ep[mansNþab;Fñab;

hir
BaØv

tßú 

8 rkSa nigbegáInR)ak; 
cMeNj 

12 rkSa nigEsVgrk 
GtifiCnfμ IbEnßm 

55 BRgwgskmμPaBelIksÞÜyGaCIvkmμEp 
56 BRgwgKuNPaBesvakmμEp 
57 cUlrYmBak;Bn§½kñúgkarelIksÞÜykarGPivDÆn_ 

]sSahkmμtameqñrsmuRT 
13 eRbIR)as;RTBü[ 

manRbsiT§iPaB 
58 BRgwgRbsiT§iPaBRbtibtþikarEp rYmTaMgkareRbI 

R)as;eRKOgcRk[manRbsiT§iPaB 
59 kareRbIR)as;dIEp¥keTAelITsSn³vis½yEvgq¶ay
60 GegáttamdanBIdMeNIrkarGaCIvkmμrbs;sh 

RKin Edlmankic©snüaBaNiC¢kmμBiessry³ 
eBlEvg CamYy k>s>s nigbnþkic©snüaCafμ I 
ebIcaM)ac;

61 ENnaM[manviFankarelIkTwkdl;GñkeRbIR)as;  
Ep EdlGacrYmcMENkbegáIttRmUvkar[man 
kan;EteRcIn

62 epÞrRbtibtþikarEps¶ÜtenAPñMeBjeTARkumh‘unÉk 
CnRKb;RKg

63 éllkFnFan k>s>s CaGaTiPaBsRmab; 
Rbtibtþikark)a:l;FM² cMENkGaCIvkmμk)a:l; 
dwkCBa¢ÚntameqñrtUctacRbKl;eTA[kMBg;Ep 
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tamextþCaGñkeFIV
64 EkERbzbnIyPNÐEpbc©úb,nñ[edIrRsbeTAtam 

kMenIntRmUvkarf μI²
65 karBarzbnIyPNÐEpedayRbugRbytñ½ 

14 kat;bnßycMNay 
Rbtibtþikar 

66 begáInplitPaB edaydak;kMNt;vin½ykargarCa 
mUldæan nigbNþúHbNþalGb;rMbuKÁlik 

67 kat;bnßycMnYnbuKÁlikrbs; k>s>s CaRbBn§½
9 bnßyhanIP½y 

hirBaØvtßú 
15 BRgwgkarRKb;RKg 

haniP½y 
68 bnþGnuvtþkarRKb;RKghaniP½yGgÁPaB 
69 kat;bnßyhaniP½yvinieyaK edayRtYtBinitü 

sikSaBIkarvinieyaKRsbeTAtamEpnkar 
GPivDÆn_kMBg;EpCati

70 Rbkan;x¢ab;viFankarkarBarsuvtßiPaBkargar
16 BRgwgkarRKb;RKg 

BaNiC¢kmμRbkb 
edaytmøaPaB

71 cuHbBa¢I k>s>s kñúgTIpSarmUlbR½t 
72 CMruj[mankarebIkcMhrBt’man 

17 bnßyGRtakarR)ak; 
km©Iry³eBlEvgBI 
MEF beNþaHGasnñ

73 bnßyGRtakarR)ak;km©Irbs; MEF edIm,Ibnßy 
bnÞúkTUTat;enAGMLúgeBlluyey:neLIgéfø 

Cat
i 

10 bBa©úHéfødwkCBa¢Ún 
GnþrCatienAkm<úCa 

18 bnßyéfødwkCBa¢Ún 
tammhasmuRT 

74 cMeNj)anesdækic©maRtdæan CalT§plmk
BImankarekIneLIgbrimaNelIkdak; 

75 bnßyéføQñÜlBak;Bn§½nwgkMBg;Ep 
76 BRgwgkarelIksÞÜyGaCIvkmμEp edIm,IbegáIt)an 

CMerIspøÚvk)a:l;dwkCBa¢Únsm,ÚrEbb 
11 pSBVpSayelIksÞÜy 

tMbn;]sSahkmμ 
tameqñrsmuRT 

19 elIksÞÜy nigBRgIk
SEZs 

77 CMrujTak;TajshRKasBaNiC¢km μ[mkvini 
eyaKenA SEZ kMBg;Epry³eBlEvg 

78 BRgIk SEZ kMBg;Ep
79 sRmYldl;kardwkCBa¢ÚnTMnijmkBI¼eTA SEZs

tameqñrmanPaBrlUn
12 rYmcMENkseRmc 

eKalyuT§saRsþ 
Catikñúgvis½y 
epSg² 

20 ykcitþTukdak;[ 
manRbsiT§ielITMnij 
sMxan;²CayuT§ 
saRsþ 

80 ykcitþTukdak;elIkarelIkdak;TMnij rYmcMENk 
begáIt]sSahkmμ[kan;Etsm,ÚrEbbeLIg

81 begáInplitPaBnaMecjGgár edayeRbIR)as;TI 
kEnøgenAkMBg;Ep[)ansmRsb 

82 BRgwgmuxgarkMBg;EpCamUldæanpÁt;pÁg;sRmab; 
karGPivDÆn_FnFanenAsmuRT 

erobcMedayRkumsikSaKeRmag 
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 Gnusasn_pþl;[edaysegçbskmμPaBxagelImankñúgcMNuc 6>3 énCMBUkenH. 

6>1>6> karEklMGr nignvanuvtþn_énkMBg;EpRkugRBHsIhnu 
 

 1¦ GgÁPaB 
 

 edIm,IBRgwglT§PaBRbkYtRbECgrbs;kMBg;EpRkugRBHsIhnu)an caM)ac;RtUvmankarerobcMGgÁPaBRtwmRtUv nig 
RKb;RKg)ansmRsb. viFIsaRsþerobcMGgÁPaB GPivDÆn_FnFanmnusS nigkarRKb;RKg[)ansmRsbmansegçb 
dUcteTA³- 
 

 ¬1¦ rdæ)al nigEpñkbuKÁlik 
 

 tamBiteTA sMxan;Nas;eKRtUvBRgwgcMeNHdwgeFIVkarrbs;buKÁlik. GgÁPaBRtUvCaRkumkargard¾l¥mYy Edl 
manbuKÁlikecHR)aRs½yTak;TgKñaeFIVkarCaRkum. dUcenH eKRtUvksagGgÁPaBtamsMeNIrdUcxageRkam³- 
 

 naykdæaneFIVEpnkaryuT§saRsþ³ eFIVEpnkarRKb;RKgGaCIvkmμRbcaMqñaM Bak;kNþalqmas ¬3 qñaM¦ nigry³ 
eBlEvg ¬5 qñaM¦ EdlkñúgEpnkarenaH rYmmanTaMgkar)a:n;s μanBIbrimaNTMnij cMNUl cMnYnbuKÁlik karvini 
eyaK niglMhUrsac;R)ak;. 
 

 naykdæanRbBn§½Bt’manRKb;RKgGaCIvkmμ³ RbmUl nigRKb;RKgTinñn½yrbs;GtifiCn ra:b;rgkargarelIkdak; 
enAEp RKb;RKgbuKÁlik nighirBaØvtßú. 
 

 naykdæanGPivDÆn_GaCIvkmμ³ bMerIesvakmμBak;Bn§½nwgskmμPaBEpdUcCa kardwkCBa¢Ún karTajGUs nigesva 
eTscrN_. 
 

 naykdæanTIpSar³ ra:b;rgxagsMPar³sRmab;kic©karTMnak;TMngsaFarN³ sßiti nigGakb,kiriyaGtifiCn nig 
erobcMsikçasalasRmab;GtifiCnbreTs nigeFIVkarpSBVpSayelIksÞÜykMBg;Ep. 
 

 buKÁlik nigmRnþIbNþúHbNþal³ rkSaTMnak;TMngCamYyKñaeTAvijeTAmk erobcMcat;taMgbuKÁlik nigeFIVEpnkar 
bNþúHbNþalGb;rMepSg². 
 

 KN³kmμaFikaredIm,IBRgwgRbsiT§iPaB³ begáInRbsiT§iPaBrbs; k>s>s edayCMruj[mankarcUlrYmBIRKb; 
buKÁlikTaMgGs;. 

 

 ¬2¦ EpñkRbtibtþikarelIkdak;TMnij 
 

 GgÁPaBBak;Bn§½nwgRbtibtþikarelIkdak;TMnijmandUcCa³-naykdæanRbtibtþikarcMNtEpkugetn½r naykdæanRb 
tibtþikarTMnijTUeTA naykdæanbec©keTs-sMPar³ naykdæaneRKOgcRk nigkariyal½ysnþisuxcMNuHnaykdæan 
rdæ)al nigFnFanmnusS. bc©úb,nñ RbtibtþikarelIkdak;kugetn½r nigRbtibtþikarelIkdak;TMnijTUeTA eKeFIVdac;eday 
ELkBIKña edayeRbIeRKOgcRk nigkmμkrerog²xøÜn Kμankic©shRbtibtþikarCamYyKñaenaHeT. 
 

 edIm,IbegáInplitPaBelIkdak;TMnij eKRtUveRbIkm μkr nigeRKOgcRkEdlmankarEfTaMgl¥rYmKñaedaynaykdæan 
RbtibtþikarcMNtEpkugetn½r nignaykdæanTMnijTUeTA. dUcenH eKRtUveFIVkarerobcMkMNt;muxgareLIgvijtamsMeNIr 
dUcxageRkam³- 
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 naykdæancMNtEpkugetn½r³ erobcMeFIVEpnkarTIlan nigEpnkark)a:l; nigra:b;rgeFIVRbtibtþikarelIkdak;kug 
etn½r edayeRbIR)as;km μkr nigeRKOgcRk EdlRtUvpþl;[edaynaykdæanEfTaMg nigCYsCul. 
 

 naykdæanelIkdak;TMnijTUeTA³ ra:b;rgeFIVRbtibtþikarelIkdak;TMnijTUeTA edayeRbIR)as;kmμkr nigeRKOg 
cRkEdlRtUvpþl;[edaynaykdæanEfTaMg nigCYsCul. 
 

 naykdæanRKb;RKgkmμkr³ enAkNþalRKb;RKgkmμkrsRmab;RbtibtþikarelIkdak;TMnijTUeTA nigRbtibtþikar 
elIkdak;kugetn½r. 
 

 naykdæanEfTaM nigCYsCul³ EfTaMg nigCYsCuleRKOgcRkRtUvkarsRmab;eRbIR)as;elIkdak;TaMgkugetn½r 
nigTMnijTUeTA. 

 

 edIm,IerobcM[naykdæanbMeBjmuxgarCaf μ I)anRbkbedayRbsiT§iPaB eKcaM)ac;RtUvdak;buKÁlikmansmtßPaB[ 
eFIVkarQrelIeKalkarN_yutþiFm’ rYmTaMgkarpþl;rgVan; nigkardak;Bin½ypgEdr. 
 

 2¦ hirBaØvtßú 
 

 k>s>s manbnÞúkcMNayRbtibtþikarx<s;. pgEdrenaH eKrMBwgfakMBg;EpenHnwgRtUvcMNayPaKlaP eRkayBI 
xøÜncUlkñúgTIpSarmUlbR½t. elIsBIenH karTUTat;R)ak;edIm nigkarR)ak;km©IbreTsnwgekIneLIg eyageTAtameKal 
karN_TUTat;sg. edIm,IedaHRsaybBaðaenH tRmUv[eFIVkarEklMGr nigxMRbwgERbgeFIVya:gNaGacbegáInkarlk;[ 
)aneRcIn nigkat;bnßycMNayRbtibtþikar. 

 

6>1>7> EpnkarGPivDÆn_eTAGnaKténkMBg;EpRkugRBHsIhnu 
 

 1¦ TsSnaTanGPivDÆn_rbs;kMBg;EpRkugRBHsIhnu 
 

 edIm,IeRtomlkçN³sRmab;tRmUvkarEdlGacmanBüakrN_enAqñaM 2030 eKcaM)ac;RtUvGPivDÆn_zbnIyPNÐEp 
f μ I ebIeTaHeRkayBImankarBRgwglT§PaBRbkYtRbECgrbs;kMBg;EpRkugRBHsIhnurYcehIyk¾eday. eKRtUvGPivDÆn_kM 
Bg;EpRkugRBHsIhnueFIVCamUldæandwkCBa¢ÚntampøÚvTwk k¾dUcCamUldæanminRtwmEtsRmab;karGPivDÆn_]sSahkmμ 
b:ueNÑaHeT Etk¾sRmab;karGPivDÆn_vis½yeTscrN_ edIm,IseRmc)antamebskkm μrbs;xøÜn eBalKWCakMlaMgrujRcan 
dl;karGPivDÆn_esdækic©km<úCa. kMBg;EpRkugRBHsIhnuRtUvGPivDÆn_eTAGnaKt eRkamTsSnaTanelIkeLIgBIxagelI 

bBaða viFankar 
GRtakarR)ak;km©Ibnþ 
 

sUmrlwkfa³-km©I ODA eKpþl;[edIm,ICYydl;KeRmagGPivDÆn_ehdæarcnasm<n§½saFarN³ 
EdlminmanplcMeNjGIVeT EtsMxan;sRmab;esdækic©Cati. dUcenH GRtakarR)ak;km©IbnþBI 
MEF eTA[ k>s>s RtUvbnßy[)anRtwmkRmitkm©I ODA b¤ Rbhak;RbEhlenaH.

GRtakarR)ak;enA 
ry³eBlGnueRKaH 

ya:gehacNas; enAGMLúgeBlGnueRKaH GRtakarR)ak;km©IbnþBI MEF KYrRtUvbnßy[)an 
RtwmkRmitkm©I ODA TaMgenaH. 

GRtakarR)ak;enA 
ry³eBlsagsg; 

MEF minKYrykkarR)ak;enAGMLúgeBlsagsg;enaHeT edaysarkarR)ak;cMnYndUcKñaenaH 
eKpþl;CahirBaØb,Tantamry³km©I ODA rYcehIy dUcenH kUnbMNul ¬PaKITTYlkm©I¦ RtUv 
rYckarbg;karR)ak;enAGMLúgeBlsagsg;.
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enH. 
 bc©úb,nñ tMbn;EdnTwkmanlMnwghMuBT§½edayTMnb;karBarTwkrlkenAkMBg;EpRkugRBHsIhnumin)anykmkeRbI 
R)as;RKb;RKan;enAeLIyeT. karGPivDÆn_kMBg;EpeTAGnaKt eKKYrKiteTAelItMbn;EdnTwkenH nigtMbn;dIeKakenAEk,r 
enaH. muneBleFIVkarGPivDÆn_eTAGnaKt eKRtUv³- 
 

  kMNt;[)anc,as;BIbrievNEp 

 EbgEckcracrTUeTA nigcracrEp 

 eFIVpøÚvfñl;sRmab;tMbn;]sSahkmμtameqñrsmuRT 

 eFIVpøÚvcUlEp 

 KitKUrBIplb:HBal;EpñksgÁm nigbrisßan 

 eFIVkarBüakrN_BItRmUvkarenAqñaM 2020 
 

 2¦ smtßPaBrbs;zbnIyPNÐbc©úb,nñ nigkardak;eRKOgcRkelIkdak;kugetn½rbEnßm 
 

 smtßPaBcMNtEpkugetn½rbc©úb,nñ nigtRmUvkardak;eRKOgcRkbEnßmedIm,IbegáInsmtßPaBmanbgðajkñúgrUb 
6>1-1. 
 

 zbnIyPNÐbc©úb,nñmansmtßPaBelIkdak;kugetn½rRbEhl 360 Ban; TEUs. enAqñaM 2017 enAeBleKrMBwg 
fabrimaNelIkdak;kugetn½rmankarekInelIssmtßPaBbc©úb,nñ eKcaM)ac;RtUvdak;dgeyagFn;F¶n;enARcaMgEp (QGC) 

1 eRKOg nigdgeyagepÞrkg;ekAs‘U (RTGs) 2 eRKOgbEnßmeTot. enAqñaM 2021 enAeBlbrimaNelIkdak;kuget 
n½r eKrMBwgfaekInelIs 450 Ban; TEUs enaHeKRtUvkar QGC 1 eRKOg nig GTRs 2 eRKOgbEnßmeTot sRmab; 
tRmUvkarelIkdak;bnÞab;BIqñaM 2017. eRkayqñaM 2023 eKRtUvkarcMNtEpkugetn½rfμ ImYyeTot edIm,IelIkdak;kug 
etn½rEdlhUrehoBIcMNtEpkugetn½rbc©úb,nñ. 
 

 
      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   erobcMedayRkumsikSaKeRmag 

rUb 6>1-1³ smtßPaBzbnIyPNÐbc©úb,nñ nigkardak;eRKOgcRkelIkdak;kugetn½rbEnßm 
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2030 Container New Quay Multi- Required Required 
Forecast Terminal Purpose Capacity Facilities

Container TEU 1,190,000 492,400 697,600
Vehicle t 194,000 194,000
Wood Chip t 1,921,000 1,921,000 0

Wheat t 255,200 255,200 0
Steam Coal t 240,000 240,000 0
Sugar t 10,000 10,000 0

Milled Rice t 933,000 933,000
Other t 571,000 130,000 285,500 155,500
Cruise Ship

New General Cargo
berths (2 berths)

New Container
Terminal (2 Berth)

Commodity Unit

 
 3¦ karBüakrN_BItRmUvkar 
 

 cMnYnkugetn½rnaMcUl nignaMecj)anekIneLIgenATsvtSr_cugeRkayenH enAeBlesdækic©km<úCamansnÞúHekIn 
eLIg. eKBüakrN_BItRmUvkarEp¥keTAelITMnak;TMngrvag GDP nigTMnijnaMcUl¼naMecjenATsvtSr_knøgeTA nig 
smamaRtelIkdak;TMnijrbs;kMBg;EpRkugRBHsIhnueRbobeFobCamYykMBg;EpPñMeBj edayKiteTAelIéfø nigry³ 
eBldwkCBa¢ÚnsRmab;karnaMcUl¼naMecj mkBI¼eTAkan;RbPB¼eKaledAsMxan;. bEnßmelITMnijkugetn½rFmμta² eK 
rMBwgfakugetn½rnaMecjGgárnwgekIneLIg edaysarkarpþÜcepþImCMrujkarnaMecjGgárrbs;rdæaPi)al. karnaMcUlFüÚgf μ 
nignaMecjkMeTceQIk¾RtUvykmkBIKitkñúgkarBüakrN_BItRmUvkarenHEdr. 
 

 lT§plkarBüakrN_BItRmUvkarTMnij nigzbnIyPNÐ EdlRtUvkareTAtamtRmUvkarTaMgenaHmanbgðajkñúgta 
rag 6>1-3. 
 

tarag 6>1-3³ karBüakrN_BItRmUvkarTMnij nigzbnIyPNÐf μ I²EdlRtUvkar 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 4¦ EpnkaremEp 
 

 EpnkaremCaeKalkarN_eKbegáIteLIgedIm,Idak;zbnIyPNÐEpeTAtamtRmUvkarEdlGacekItmaneTAGnaKt 
enACab;nwgtMbn;CMrujkarnaMecj nig¼b¤ tMbn;Ekéqñrplitplksikmμ EdleKrMBwgfanwgRTRTg;dl;karGPivDÆn_esdæ 
kic©km<úCa dUcmanbgðajkñúgrUb 6>1-2. tamry³kardak;tMbn;CMrujkarnaMecj nigEkéqñrplitplTaMgenHenACab; 
kMBg;Ep enaHkMBg;EpnwgGacelIkdak;TMnijplitecjBItMbn;TaMgenaH)an. CalT§pl eKrMBwgfalT§PaBRbkYtRbECg 
rbs;kMBg;EpRkugRBHsIhnunwgmankarekIneLIg. karykTsSnaTanenHmkGnuvtþnwgrYmcMENkdl;karGPivDÆn_esdæ 
kic©km<úCa. 
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   erobcMedayRkumsikSaKeRmag 

rUb 6>1-2³ TsSnaTanénkarGPivDÆn_Ep 
 

 enAtamtMbn;EdnTwkhMuBT§½edayTMnb;karBarTwkrlk nigenAEk,rtMbn;dIeKakCab;kMBg;EpRkugRBHsIhnu manGñk 
mktaMgCRmkxusc,ab;CaeRcIn. cMeBaHGñkdak;CRmkTaMgenaH eKRtUvKitKUrelIbBaðamYycMnYndUcxageRkam ehIyRsb 
eBlCamYyKñaenaH k>s>s RtUvesñIreTAGgÁPaBmansmtßkic©[eFIVkarGPivDÆn_ehdæarcnasm<n§½sgÁmdUcCa³-RbBn§½ 
lUbgðÚrTwk nigkarpÁt;pÁg;Twks¥atenAtMbn;EdlmanRbCaBlrdæsñak;GaRs½yenaH. 
 

  kat;bnßykarpøas;bþÚrTICRmkEdlmins μRK½citþ[)anCaGtibrma 

 kat;bnßy¥T§Blb:HBal;dl;muxrbrciBa©wmCIvitrbs;RbCaBlrdæpøas;TICRmkTaMgenaH[)anCaGtibrma 

 kat;bnßykarEbgEckshKmn_[)anCaGtibrma 

 kat;bnßy¥T§lBlb:HBal;dl;ehdæarcnasm<n§½sgÁmrbs;RbCaBlrdæpøas;TICRmk[)anCaGtibrma 

 kat;bnßykareFIV[xUcKuNPaBTwk[)anCaGtibrma 
  

 EpnkaremEpEdlBicarNaelITsSnaTanxagelImanbgðajkñúgrUb 6>1-3. 
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       erobcMedayRkumsikSaKeRmag 

rUb 6>1-3³ EpnkaremEp 
 

 eKRtUvkarcMNtEpkugetn½rBIr mYyRbEvg 350m nigmYyeTot 14m tRmUveTAtamkarBüakrN_enAqñaM 
2030. eKRtUvebIkRckTMnb;karBarTwkrlkenARCugxageCIg edIm,IEbgEckpøÚveFIVnavacrN_edayk)a:l;tUc²rbs;Rb 
CaBlrdærs;enACatieqñrkñúgtMbn;EdnTwkEp BIXøgnavacrN_em edIm,IFanasuvtßiPaBnavacrN_cUlmkkMBg;Ep. eKRtUv 
eFIVpøÚvcUleTAcMNtEpkugetn½r edIm,I[k)a:l;tUc²rbs;RbCaBlrdærbs;enAtMbn;enaHebIkat;pøÚvcUlenaH. 
 

 eRKOgcRkEdleKRtUvkarCacaM)ac;rYmman³- QGCs 4 eRKOg/ eRKOgcRkelIkbNþúb 6 eRKOg/ rfynþkugetn½r 
manknÞúyseNþag 26 eRKOg. 
 

 bEnßmeTAxagelI eKRtUvGPivDÆn_cMNtEpk)a:l;eTscrN_ nigk)a:l;dwkTMnijTUeTaenAeRkATMnb;karBarTwkrlk 
PaKxagt,ÚgpgEdr. 
 

 eyageTAtamEpnkarem KuNPaBTwkkñúgmNÐlEpGacmanRtUvkgVk; edaysartMbn;EdnTwkkan;EtrYmtUcenA 
eBlGPivDÆn_cMNtEpkugetn½r. edIm,IbnßykarbgárPaBkgVk;dl;TwkkñúgmNÐlEp eKcaM)ac;RtUvsRmitTwkkgVk;Edl 
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bgðÚrecjBIpÞHRbCaBlrdækñúgmNÐlEp. k>s>s caM)ac;RtUvR)ab;eTAGaCJaFrmUldæanBak;Bn§½[cat;viFankarerobcM 
dak;RbBn§½sRmitTwkkgVk;TaMgenaH. 
 

 5¦ karKitKUrBIsgÁm nigbrisßan 
 

 EpnkarEklMGrbrisßanEpeKeFIVeLIg Ep¥keTAtamkarsikSaRsavRCavmUldæanelIbrisßanFmμCatidUcCa³-RbBn§½ 
eGkU KuNPaBxül; KuNPaBTwk sMelgrMxan nigKuNPaBkkrTwkCaedIm. 
 

 cMeBaHkarbMBulxül;Gakas eKRtUvdak;CBa¢aMgxNÐ½karBarFUlIenAcMNtEpelIkdak;FüÚgf μ cMENkKuNPaBTwk 
eKRtUvdak;bMrammin[bgðÚrecalTwk)atk)a:l; (bilge water) BIk)a:l;seNþag ehIyRtUvykcitþTukdak;Rbytñ½Rb 
Eyg nigcat;viFankarCabnÞan;enAeBlmaneRbgkMBb; b¤ ehoreBjsmuRT. eKRtUvGegáttamdanBIKuNPaBTwkkgVk; 
bgðÚrecjBI SEZ kMBg;Ep edaybegáIt[mannaykdæanRKb;RKgbrisßanmYyeLIg. 
 

 IEE kMNt;plb:HBal;RtLb;mkvijepSg² EdlGacekItmantamry³KeRmagenH. tarag 6>1-4 bgðajBI 
ktþaplb:HBal; EdlRtUvkarvaytémølMGitkñúg EIA ¬]> ktþaplb:HBal; EdlmanBinÞúGviC¢mankñúg IEE¦. 
 

tarag 6>1-4³ ktþaplb:HBal;EdlRtUvkarkarvaytémølMGitkñúg EIA 
 

brisßanFmμCati karbMBul brisßansgÁm 
PUtKam BBYkstV nigCIv³cMruH karbMBulxül; Twk kaksMNl; 

sMelgrMxan¼rMj½r ¬sMelgxÞr½¦ 
xøins¥úy nigkkr)atTwk 

esdækic©mUldæandUcCa³-kargar nig 
muxrbrciBa©wmCIvit .l. 
kareRbIR)as;dIFøI nigFnFanmUldæan 
ehdæarcnasm<n§½sgÁm nigesvakm μ 
EdlmanRsab; 
karmin)anEbgEcgplcMNUl nigTU 
Tat;sMNgxUcxat 
kareRbIR)as;Twk b¤siT§iTwk nigsiT§i 
shKmn_ 
Gnam½y 
P½ymhnþray ¬haniP½y¦ CMgWqøg 
dUcCa HIV/AIDS nigeTscPaB

erobcMedayRkumsikSaKeRmag 

 
 6¦ karviPaKesdækic© nighirBaØvtßú 
 

 karviPaKesdækic© nighirBaØvtßúeKeFIVeLIgedIm,IvaytémøBIlT§PaBGaceFIVeTA)anrbs;m©as;Ep. GRtacMNUl 
RtLb;xagkñúgEpñkesdækic© (EIRR) énKeRmagGPivDÆn_cMNtEpkugetn½rtamkar)a:n;sμanman 8>78% cMENkGRta 
cMNUlRtLb;xagkñúgEpñkhirBaØvtßú (FIRR) tamkar)a:n;s μanman 3>59% krNI k>s>s vinieyaKelIehdæarcna 
sm<n§½ nigeRKOgcRkcaM)ac; nig 6>76% krNI k>s>s vinieyaKEteTAelIehdæarcnasm<n§½ ehIyRbtibtþikrÉkCnvini 
eyaKelIeRKOgcRk nigeFIVRbtibtþikar. dUcenH eKeFIVkarvaytémøKeRmagedIm,I[dwgBIlT§PaBEdlGaceFIVeTA)an. 
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 7¦ eKalkarN_eFIVGaCIvkmμ 
 

 karGPivDÆn_cMNtEpkugetn½rfμIGacmanCMerIsdUcteTA³- 
 

k¦ k>s>s CaGñkGPivDÆn_ehdæarcnasm<n§½ nig]brircnasm<n§½TaMgGs; nigebIkeFIVRbtibtþikarcMNtEpkug 
etn½rxøÜnÉg 

 

x¦ k>s>s CaGñkGPivDÆn_ehdæarcnasm<n§½ nig]brircnasm<n§½FM²TaMgGs; cMENkRbtibtþikrcMNtEpÉkCn 
CaGñkerobcMdak;eRKOgcRkelIkdak;TMnij nigeFIVRbtibtþikarcMNtEpkugetn½r 

 

K¦ k>s>s ra:b;rgelIkarrandI nigkargarbUmsþar cMENkRbtibtþikrcMNtEp¼GñkvinieyaKÉkCnsagsg;Epf μ 
kugetn½r nigTIlan dak;dgeyagFn;F¶n;enARcaMgcMNt¼EKmEp nig RTGs erobcMdak;eRKOgcRkelIkdak; 
TMnij nigeFIVRbtibtþikarcMNtEpkugetn½r 

 

X¦ k>s>s nigGñkvinieyaKÉkCnrYmKñabegáItRkumh‘unsaCIvkmμmYyeFIVkarGPivDÆn_cMNtEpkugetn½r rYmTaMg 
randI nigeFIVRbtibtþikarcMNtEp. k>s>s bUmsþarXøg nigeFIVpøÚvcUl kñúgnamCaGaCJaFrEpm©as;dI. 

 

 eKRtUvseRmceRCIserIsviFImYyNasRmab;karGPivDÆn_cMNtEpkugetn½rfμ I edayQrelITsSn³BaNiC¢kmμ 
¬ÉkCnPavUbnIy_km μ¦ rbs; k>s>s eTAtamkMenInTMnijkugetn½rqøgkat;eTAGnaKt nigeKalneya)ayrdæaPi)al 
sRmab;karRKb;RKg nigrdæ)alEp. 
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6>2> karerobcMkmμviFIyuT§saRsþ 
 

 EpnkarskmμPaBbgðajkñúgtarag 6>1-2 EdleKnwgRtUvkaredIm,IseRmcyuT§saRsþBRgwglT§PaBRbkYtRb 
ECgrbs;kMBg;EpRkugRBHsIhnu eTAtamkmμviFIepSg²dUcmanbgðajkñúgtarag 6>2-1. KeRmagTaMgenHrYmmanTaMg 
KeRmagCarUbvnþ½ nigGrUbvn½þ. eKaledAénKeRmagmanbBa¢ak;kñúgtaragxageRkam. 
 

tarag 6>2-1³ kmμviFIedIm,IBRgwglT§PaBRbkYtRbECgrbs; k>s>s 
 

kmμviFI KeRmag eKaledAKeRmag rUbvnþ½¼GrUbvnþ½ matikarKeRmag 
EklMGrRbti 
btþikar[l¥ 
RbesIreLIg 
 
 

1 sRmYldl;kareFIV 
EbbbTnaMecj¼ 
naMcUl[man 
lkçN³gayRsYl 

sRmYldl;kareFIV 
EbbbTÉksarnaM 
ecj¼naMcUl[man 
lkçN³gayRsYl 

GrUbvnþ½ 
*sRmYldl;kareFIVEbbbTÉksarnaM 
ecj¼naMcUl[manlkçN³gayRsYl 
*sRmYldl;karesánkugetn½rnaMcUl

rUbvnþ½ *ENnaM[eRbIR)as; EDI 
2 begáInplitPaB 

elIkdak; 
begáInplitPaB 
elIkdak; 

GrUbvnþ½ 

* bEnßmema:gebIkRckTVar 
* pþl;karelIkTwkcitþCMruj[mankarcUl 
RckTVarBIRBwkRBlwm 
* erobcMeFIVEpnkarTIlanTukCamun 
* bEnßmCMnajeRbIR)as;eRKOgcRkelIk 
dak;TMnij[dl;GñkbBa¢aeRKOgcRk

rUbvnþ½ 
* BRgwgeRKOgcRkelIkdak;TMnij
* dak;RckTVarKy nigeFIVkEnøgctrfynþ 
* eRbIR)as; nigEfTaMRbBn§½ CTMS 
)anRtwmRtUv nigditdl; 

3 FanasuvtßiPaB FanasuvtßiPaBkñúg 
kMBg;Ep nigk)a:l;eFIV 
navacrN_ 

GrUbvnþ½ * RKb;RKgkarecj¼cUlcMNtEp[)an 
ditdl;bMput 

rUbvnþ½ * erobcMdak;]bkrN_CMnYynavacrN_
* BRgwgk)a:l;seNþag nigk)a:l;Ep

karEklMGr 
GaCIvkmμ 
 
 

4 erobcMGgÁPaB nig 
buKÁlik[)anRtwm 
RtUvsmRsb 

erobcMGgÁPaB nig 
RKb;RKgbuKÁlik[ 
)anRtwmRtUvsmRsb 
nigBRgwgkarbNþúH 
bNþalbuKÁlik 

GrUbvnþ½ 

* erobcMGgÁPaB[)anRtwmRtUv
* kat;bnßycMnYnbuKÁlikEdlmincaM)ac; 
* RKb;RKgbuKÁlikedayviFIsaRsþdak; 
TNÐkmμ nigpþl;rgVan;elIkTwkcitþ 
* begáItvin½ykargar 
* pþl;vKÁbNþúHbNþalCMnajviC¢aCIv³

rUbvnþ½ * ENnaM[eRbIR)as;RbBn§½ IT sRmab; 
kargarkariyal½y 

5 pþl; nigEfTaMg pþl; nigBRgwgzbnIy GrUbvnþ½ * bNþúHbNþalvisVkrEfTaMeRKOgcRk
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zbnIyPNÐ nig 
eRKOgcRk 

PNÐ nigeRKOgcRk 
eRbIR)as; nigRKb;RKg 
zbnIyPNÐ nig 
eRKOgcRk[manRb 
siT§iPaB

rUbvnþ½ 

* GPivDÆn_zbnIyPNÐk)a:l;eTscrN_
* pþl;eRKOgcRkelIkdak;TMnij)anRKb; 
RKan;RtwmRtUv 
* dak; nigBRgwgeRKOgcRkelIkdak; 
TMnij

6 BRgwgTIpSar bnßyéføQñÜl BRgwg 
TIpSar ENnaM[eFIV 
ÉkCnPavUbnIy_kmμ 
begáInbNþajk)a:l; 
dwkCBa¢Ún[sm,Úr 
EbbeLIg 

GrUbvnþ½ 

* begáIttRmUvkareP¶óveTscrN_ Ggár 
cak;Far nigk)a:l;pÁt;pÁg;karGPivDÆn_ 
FnFnEr: ¬k)a:l;rukrkeRbgenAsmuRT¦ 
* BRgwgRbsiT§iPaBRbtibtþikarEp 
* eFIVÉkCnPavUbnIy_kmμnaykdæanRbti 
btþikar 
* bNþajk)a:l;eTscrN_ 
* begáInEpEdlRtUvcUl[)aneRcIn 
* begáIt nigbegáIntRmUvkar[maneRcIn

rUbvnþ½ K μan 

7 FnFanhirBaØvtßú bnßycMNayRbtibtþi 
kar RKb;RKghirBaØvtßú 
[)anl¥ nigrkRbPB 
mUlniFi[)aneRcIn GrUbvnþ½ 

* karTUTat;sgkm©IedaykarxMRbwgERbg 
RKb;RKgrbs; k>s>s 
* bnßykarR)ak;bEnßmelIR)ak;km©IbnþBI 
MEF 
* bnßycMNaybuKÁlik 
* cuHbBa¢I k>s>s kñúgTIpSarmUlbR½t 
* EsVgrkmUlniFiÉkCn 
* EsVgrkmUlniFibreTs 

rUbvnþ½ 
* bnßyéføeRbg nigGKÁIsnI ¬edayeRbI 
ePøIgBIeRkA¦ 
* eRbIR)as;RTBü[manRbsiT§iPaB

BRgwgEklMGr 
ehdæarcna 
sm<n§½ 

8 KitKUrBIsgÁm nig 
brisßan 

KitKUrBIbBaðasgÁm nig 
brisßan GrUbvnþ½ * KitKUrBIbrisßanenACMuvijkMBg;Ep

* KitKUrBIbrisßansgÁmenACMuvijkMBg;Ep
rUbvnþ½ K μan 

9 begáItEpnkarem 
Ep nigGnuvtþEpn 
karenH 

begáItEpnkaremEp 
eRbIR)as;RTBü[man 
RbsiT§iPaB nig 
GPivDÆn_mNÐl 
]sSahkmμtameqñr 
GnuvtþEpnkarem 

GrUbvnþ½ 

* begáItEpnkarGrUbvnþ½ nigrUbvnþ½sRmab; 
qñaMeKaledA 2020 nig 2030 
* eRbIR)as;tMbn;EdlmanTwkhñwg ¬min 
s‘UvmanTwkrlk¦ hMBT§½edayTMnb;kar 
BarTwkrlk 
* eRbIR)as;tMbn;dIeKakrbs; k>s>s 
* RCumERCgdl;karGPivDÆn_]sSahkmμ 
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edayeRbIR)as;kMBg;Ep nig SEZs

rUbvnþ½ 
* eRbIR)as;pøÚvrfePøIg nigeRKOgcRkelIk 
dak;TMnij 
* GnuvtþEpnkarem 

RbPB³ RkumsikSaKeRmag 
 

 eKRtUvbegáIt[manRkumkargarmYymanbuKÁlikmkBInaykdæanBak;Bn§½ dwknaMedayGKÁnaykrgmYyrUb edIm,I 
GnuvtþkmμviFInImYyxagelIenH. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



KeRmagsikSaBIkarBRgwglT§PaBRbkYtRbECg  
nigkarGPivDÆn_kMBg;EpRkugRBHsIhnu 

enARBHraCaNacRkkm<úCa 
 

6-19 
 

6>3> Gnusasn_ 
 

 Gnusasn_EdlRtUvGnuvtþeday k>s>s nigGgÁPaBBak;Bn§½epSg² edIm,IGacBRgwglT§PaBRbkYtRbECg nig 
GPivDÆn_kMBg;EpRkugRBHsIhnueTAGnaKt)anmankñúgtarag 6>3-1. 
 

tarag 6>3-1³ Gnusasn_ 
 

bBaða Gnusasn_EdlRtUvGnuvtþ
1 BRgwgGgÁPaB 1 erobcMeLIgvij erobcMkMNt;muxgareLIgvijdUcCa³-EpñkRbtibtþikar 

elIkdak;TMnij EpñkeFIVEpnkarGPivDÆn_GaCIvkmμ nig 
TIpSar RBmTaMgBRgwgRbBn§½ IT rbs; k>s>s. 
erobcMbuKÁlikrbs; k>s>s [)anRtwmRtUv. 

2 karRKb;RKgbuKÁlik RKb;RKgbuKÁlik[)anRtwmRtUv edayBRgwgkarGnu 
vtþvin½ykargar kardak;mnusS¼cat;taMgbuKÁik Qr 
elIeKalkarN_dak;mnusSRtwmRtUvkñúgkEnøgRtwmRtUv 
ehIykarcat;taMgbuKÁlikRtUveFIVeLIgedayyutþiFm’ 
es μ IrPaBKña mankardak;TNÐ½kmμkargar nigkarpþl; 
rgVan;elIkTwkcitþmincMeBaHbuKÁlikNamYyenaHeT 
eRkamkardwkRKb;RKgd¾rwgmaM.

3 karGPivDÆn_FnFan 
mnusS 

bNþúHbNþalbuKÁlik[mansmtßPaBEpñkRbmUlBt’ 
man nigviPaK eFIVEpnkarGaCIvkmμ TIpSar nigRbti 
btþikar.

2 BRgwgRbsiT§iPaB 
RbtibtþikarelIk 
dak;TMnij 

4 karebIkRckTVarcUl 
RBwkRBlwm 
 
 

karbMeBjEbbbTepSg²eFIV[manlkçN³samBaØ½ 
muneBlcUlRckTVar EdlkarbMeBjEbbbTTaMgenaH 
esñIredayGgÁPaBdUcCa³-Ky kaMkugRtUl b:UlIs nig 
k>s>s. 
GnuBaØati[cUlRckTVar edayRKan;EtRtYtBinitüEtm 
bitkugetn½r. edIm,Irt;karÉksarcaM)ac;epSg² 
eRkayBIcUlRckTVar. 
kMNt;ry³eBlk)a:l;ctrgcaMcUlEp nigpþl;kar 
elIkTwkcitþCMruj[rfynþcUlRckTVarBIRBwkRBlwm 
nigdak;Bin½ycMeBaHrfynþNaEdlmkyWt. 
erobcMkEnøg[rfynþctrgcaM)anRtwmRtUv. 

5 begáInplitPaBelIk 
dak;enATIlankuget 
n½r 

EbgEck[)anc,as;rvagTIlankugetn½r nigtMbn;Ep 
epSgeTot edayeFIVrbgxNÐ½ nigRtYtBinitücracr 
cUlRckTVar nigcracrenATIlankugetn½r[)anRtwm 
RtUv. begáInplitPaBRbtibtþikarelIkdak;kugetn½r 
enATIlan edayykdgeyagFn;F¶n;enARcaMgcMNt 
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(QGCs) nigdgeyagsRmab;epÞrkg;ekAs‘Ur 
(RTGs) mkeRbIR)as;Fmμta k¾dUcCaBRgwgkarEfTaM 
eRKOgcRk. eFIVRbtibtþikarelIkdak;TMnijTaMgRsug 
edaybuKÁlikrbs; k>s>s.

6 dMeNIrkarTTYlkuget 
n½rnaMcUl 

RtYtBinitücracrTIlan edayerobcM[mankEnøg 
rfynþctrgcaMdwkkugetn½rnaMcUlenAkMBg;Ep nigrg 
caMesán. 
edIm,IesñIreTAGgÁPaBBak;Bn§½[eFIVesántamviFIsaRsþ 
)a:n;KMrU nigrt;karÉksarnaMcUl[)anelOn. 

7 GPivDÆn_ nigeRbI 
R)as;pøÚvcUlEp 

edIm,IerobcMRKb;RKgcracrpøÚvfñl;[)anl¥RbesIr 
edayBRgIkcieBa©ImpøÚvfñl;cUleTAEp. 
edIm,IGegáttamdan nigpþl;karENnaMBIesvakmμdwk 
CBa¢ÚntampøÚvrfePøIgedIm,IBRgwgKuNPaBesvakmμ.

3 begáInkarbMeBjcitþ 
dl;GtifiCn 

8 bnßyéføQñÜlEp 
nigeFIV[manlkçN³ 
samBaØ½ 

edIm,IBRgwglT§PaBRbkYtRbECg edaykat;bnßyéfø 
QñÜlEp nigbgárlkçN³gayRsYl[)ankan;Et 
eRcIndl;GñkeRbIR)as;Ep edayENnaM[eRbIR)as;Rb 
Bn§½KitéføkñúgmYyÉkta (unit rate system) ehIy 
RtUvbM)at;ecalkarykéføQñÜleRkApøÚvkar. 
edIm,IbegáInplitPaBelIkdak;kugetn½r edayBenøÓn 
kareRbIR)as; QGCs [)anelOneRkamRbBn§½Kitéfø 
kñúgmYyÉkta.

9 BRgwgpøÚvk)a:l;dwk 
CBa¢Ún 

edIm,IBRgwgKuNPaBesvakmμdUcCa³-bBa©úHéfødwk 
CBa¢ÚntamsmuRT[)anqab; edayRtUvbnßyéføQñÜl 
Ep eFIVRcaMgcMNt¼EKmEp nigXøg[manCMerATwk 
eRCA nigbegáInpøÚvk)a:l;dwkCBa¢Ún[)aneRcIn RBm 
TaMgTak;Taj)anExSk)a:l;dwkCBa¢ÚneRcInmkkMBg;Ep

4 BRgwgzbnIyPNÐ 
nigeRKOgcRk nig 
mankarEfTaMgRtwm 
RtUv 

10 BRgwgkarpþl; QGC 
nig RTG 

dak; RTGs nig QGCs bEnßm edIm,IbegáInsmtßPaB 
elIkdak;kugetn½r eTAKiteTAtamninñakartRmUvkar 
dwkCBa¢Únkugetn½r nig¥T§BlRbtibtþikarcMNtEpkug 
etn½rf μ IenAkMBg;EpPñMeBj.

11 EfTaM QGC nig 

RTG 

begáInsmtßPaBelIkdak;kugetn½r edayBRgwgsmtß 
PaBEfTaM EdlnwgeFIV[eRKOgcRkxUcfycuH. 

5 TIpSar 12 begáIttRmUvkar edIm,IbegáIntRmUvkarTMnij dUcCakugetn½r Ggár 
kMeTceQI nigFüÚgfμ edaypþl;esvakm μl¥ begáIn 
TIpSa nigBenøÓnkarGnuvtþesdækic©maRtdæan. 
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13 pSBVpSayBIkMBg;Ep edIm,IbegáInpøÚvk)a:l;dwkCBa¢Ún nigtRmUvkarTMnij 
edayeFIVskmμPaBpSBVpSayelIksÞÜyBIkMBg;Ep 
edaybegáInKuNPaBesvakmμ nigsmtßPaBpSBV 
pSay rYmKñaCamYykareRbIR)as;TMnak;TMngsaFarN³ 
nigRbBn§½pSBVpSay[manRbsiT§iPaB nigbBa¢Ún 
ebskkm μpSBVpSayelIksÞÜyBIkMBg;Ep. 

6 suvtßiPaB nig 
brisßan 
 
 

14 FanasuvtßiPaBcracr 
enAkMBg;Ep 

FanasuvtßiPaBcracrpøÚvfñl; edaybnþwgkarRtYtBinitü
karcUlcMNtEp edayEbgEckTIlankugetn½rdac; 
BItMbn;EpepSgeTot edayeFIVrbgxNÐ½ nigerobcM 
kEnøgrfynþct BRgIkcieBa©ImpøÚvfñl;cUlEp. 
dak;kMhitelIkareRbIR)as;rfynþTUeTAykmkdwk 
kugetn½r.

15 FanasuvtßiPaBk)a:l; 
ecj¼cUlEp 

edIm,IFanasuvtßiPaBk)a:l;ebIkcUl¼ecjBIkMBg;Ep 
edaypþl;]brkN_CMnYydl;navacrN_dUcCa³-ePøIg 
naMpøÚv nigeBagsBaØa nigBRgwg EfTaMk)a:l;seNþag 
rbs;kMBg;Ep[)anditdl;.

16 EklMGrbrisßan esñIr[GgÁPaBBak;Bn§½dak;RbBn§½lUrbgðÚrTwkkñúgtMbn; 
manRbCaBlrdærs;enACitkMBg;Ep edIm,IkarBarkar 
eFIV[TwkkgVk;kñúgtMbn;EdnTwkEp. 
edIm,Icat;viFankarsmRsbEklMGrbrisßanenAkMBg; 
EpenAeBlGnuvtþEpnkarGPivDÆn_EpenAGnaKt.

7 BRgwgkarRKb;RKg 
hirBaØvtßú 

17 kat;bnßycMNay 
Rbtibtþikar 

edIm,Ikat;bnßycMNayRbtibtþikar edayerobcMbuKÁ 
lik[)anRtwmRtUv bnßycMNaybuKÁlik cMNayéfø 
ePøIg edayeRbIePøIgGKÁIsnIpÁt;pÁg;BIxageRkA bnßy 
kareRbIR)as;eRbgsRmab;eRKOgcRkelIkdak;TMnij 
nigBRgwgRbtibtþikarEp[manRbsiT§iPaB. 

18 begáIncMNUl edIm,IbegáInR)ak;cMeNj RtUvbegáIncMNUl[)an 
eRcIn edayRtUvbegáInplitPaBelIkdak;TMnij nig 
BRgwgskmμPaBelIksÞÜypSBVpSayBIkMBg;Ep nig 
bnßycMNayRbtibtþikarEp.

19 eRbIR)as;RTBü[man 
RbsiT§iPaB 

edIm,IeRbIR)as;dIrbs; k>s>s RbkbedaynirnþrPaB 
RsbeBlGegáttamdanBIkarsßanPaBeRbIR)as;dI 
nigeFIVkarEkERbkic©snüaeRbIR)as;dIebIcaM)ac; nig 
edIm,IbegáInGRtaRbtibtþikareRKOgcRk nigpøas;bþÚr 
zbnIyPNÐbc©úb,nñTukeRbIR)as;sRmab;tRmUvkarfμ I. 
edIm,IBRgwgEklMGr b¤ RbKl;RbtibtþikarEps¶ÜtenA 
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PñMeBjeTA[Rkumh‘unÉkCnRKb;RKgvij. 

20 EsVgrkmUlniFi¼Tun 
vinieyaK 

edIm,IbegáIntémøsþúkrbs; k>s>s edayBRgwg nig 
erobcMkarRKb;RKg[)anRtwmRtUv ebIkcMhrBt’man 
RbkbedaytmøaPaBkñúgkarRKb;RKgGaCIvkmμ edIm,I 
Fana)ankarérGgÁasmUlniFifitefrBIEpñkÉkCn. 
edIm,IFana)ankm©I ODA karR)ak;Tab nigEkERb 
GRtaR)ak;elIselIR)ak;km©I EdlrdæCaGñkyk edIm,I 
BRgwgEpñkhirBaØvtßúrbs; k>s>s [manPaBl¥Rb 
esIreLIg.

21 RKb;RKghaniP½y edIm,Ikat;bnßyhaniP½yvinieyaK nigGRtakarR)ak; 
tamry³karBRgwgsmtßPaBRKb;RKghaniP½yrbs; 
k>s>s.

8 elIksÞÜykarGPi 
vDÆn_]sSahkmμ 

22 SEZ kMBg;Ep edIm,IrYmcMENkGPivDÆn_esdækic©km<úCa tamry³kar 
Tak;Taj]sSahkmμmk SEZ kMBg;Ep BRgIkTMhM 
SEZ kMBg;Ep bnßycMNayRbtibtþikar begáIn 
lkçN³gayRsYl nigbnßyéfødwkCBa¢Únrbs SEZ 
kMBg;Ep. 

9 begáIt nigGnuvtþ 
EpnkarGPivDÆn_ 
kMBg;EpeTAGnaKt 

23 RKb;RKgTIbrievN 
kMBg;Ep 

edIm,IkarBarmin[mankarkan;kab;CakmμsiT§ixus 
c,ab; edaykMNt;tMbn;Epc,as;las; mankarRKb; 
RKgRtwmRtUv tamry³karCYbBiPakSaCamYy 
GñktaMgCRmkminRsbc,ab;bc©úb,nñTaMgenaH. 

24 KitKUrBIbrisßan nig 
sgÁm 

edIm,ITTYl)ankarÉkPaBBIPaKIBak;Bn§½kñúgkarerobcM 
nigGnuvtþEpnkarGPivDÆn_EpeTAGnaKt nigman 
viFankarcaM)ac;epSg² edIm,IGPirkSbrisßankñúgtMbn; 
Ep nigesñIreTAGgÁPaBBak;Bn§½[cat;viFankarcaM)ac; 
epSg²edIm,IGPirkSabrisßanenAeRkAtMbn;EpenAGMLúg 
eBl b¤ muneBlcab;epþImGPivDÆn_EpeTAGnaKt.

25 EpnkaremEp edIm,IsikSa nigeFIVkarBüakarN_BItRmUvkar edIm,IeFIV 
EpnkaremEp[)anRtwmRtUv nigerobcMkalviPaK nig 
GnuvtþEpnkaremenH ebIcaM)ac;. 

 erobcMedayRkumsikSaKeRmag 

 

 rUb 6-1 bgðajBIEpnTIbgðajpøÚv EdlKUsbBa¢ak;BIlMhUrskmμPaBCaGnusasn_sMxan;²kñúgtarag 6-1 sRmab; 
BRgwglT§PaBRbkYtRbECgrbs;kMBg;EpRkugRBHsIhnu. 
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erobcMedayRkumsikSaKeRmag 
rUb 6-1³ EpnTIbgðajpøÚvénGnusasn_sMxan;² 

 
 

erobcMrcnasm<n§½GgÁPaBeLIgvij 
 erobcMrcnasm<n§½naykdæanBak;Bn§½karelIkdak;TMnijeLIgvij 
 BRgwgnaykdæanBak;Bn§½nwgkarGPivDÆn_BaNiC¢kmμ kareFIVEpnkar 

nigTIpSar 
 ENnaM[eRbIRbBn§½Bt’manviTüa 

GnuvtþkarebIkRckTVarBIRBwkRBlwm 
 EksRmYldMeNIrkareFIVEbbbTÉksar[manlkçN³ 

samBaØ½muneBlcUlRckTVar 
 k>s>s RtUvmankMNt; cut-off time 
 erobcM[mankEnøgrfynþctenAeRkAkMBg;Ep
sRmYldl;karTTYlkugetn½rnaMcUl[manlkçN³gay 
RsYl 
 sRmYldl;karesánkugetn½rnaMcUl[manlkçN³Fmμta 
 erobcM[mankEnøgrfynþctenAeRkAkMBg;Ep 
 sRmYldl;dMeNIrkarÉksarnaMcUl[manlkçN³gay

begáInplitPaBelIkdak;enATIlankugetn½r 
 xNÐ½EckTIlankugetn½redaydak;rbgXaMg 
 RtYtBinitükarcUlRckTVar nigcracrenATIlan 
 EfTaM nigeRbIR)as; QGC nig RTG [manRbsiT§iPaB 
 kan;kab;eFIVRbtibtþikarelIkdak;kugetn½rTaMgRsug 

edaybuKÁlikrbs; k>s>s. 

bnßy nigsRmYléføQñÜlEp[manlkçN³gayRsYl 
 bBa©úHéføQñÜlEp[dl;kRmitdUckMBg;EpbreTsenACit 

xagKña 
 lubbM)at;karykéføQñÜleRkApøÚvkar 
 ENnaM[eRbIRbBn§½GRtamYyÉktakñúgéføQñÜlelIkdak; 

kugetn½r 

bnßyéføRbtibtþikar
 erobcMbuKÁlikrbs; k>s>s [)anl¥RbesIr 
 bnßycMNayRbtibtþikarEp nigcMNaybuKÁlik 
 bnßycMNayePøIgGKÁIsnI edayeRbIR)as;ePøIgpÁt;pÁg;BI 

xageRkA 
 bnßykareRbIR)as;eRbgsRmab; RTG 
 eRbIR)as; RTG [manRbsiT§iPaB 

BRgwg QGC nig RTG 
 dak;eRKOgcRkbEnßmeqøIytbeTAtamkMenInbrimaN 

elIkdak;kugetn½r 
¬bnÞab;BI 260>000TEUs³ QGC+1,RTG+1¦ 
¬bnÞab;BI 360>000TEUs³ QGC+1,RTG+2¦ 

elIksÞÜy SEZ kMBg;Ep 
 bnßycMNayRbtibtþikarrbs; SEZ kMBg;Ep 
 bgálkçN³gayRsYldl;kardwkCBa¢Ún nigbBa©úHéfø 

dwkCBa¢Ún 
 Tak;TajedIm,IBRgIkkarshkarl¥ 

tamdankarBüakrN_BItRmUvkar
 eFIVerogral; 3 qñaMmþg 

RKb;RKgTIbrievNEp 
 kMNt;TIbrievNEpkñúgtMbn;EdnTwk nigdIeKak nig 

RKb;RKgTIbrievNEp[)ansmRsb 

eFIVEpnkarem 
 BinitüEksRmYlEpnkaremEpeqøIytbeTAtam 

tRmUvkar 

 
BRgwglT§PaBRbkYtRbECgrbs;kMBg;Ep 

RkugRBHsIhnu 
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]bsm<n§½ 
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]bsm<n§½-1 
visalPaBkargar nigkMNt;ehtuGgÁRbCMu 
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]bsm<n§½-2 
kMNt;Rtakic©BiPakSa 

GgÁRbCMuKN³kmμaFikarGciéRnþuuy_ 
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]bsm<n§½-4 
r)aykarN_segçbénGgÁRbCMuPaKIBak;Bn§½ 
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Summary on the 1st Stakeholder Meeting on the Project for the Study on Strengthening 

Competitiveness and Development of Sihanoukville Port in Kingdom of Cambodia 

 

Date/time: November 18th, 2011 / 9:30-13:00 

Venue: New Beach Hotel 

Participants: see Attachment 1 

(Summary prepared by JICA Project Team) 

 

1. Opening remarks 

Mr. Va Sona, the Deputy Director General of PAS welcomed all the participants for attending this 

meeting. He explained about the ongoing traffic congestion in front of the port gate, and how PAS is 

working with the JICA Project Team and local authorities to solve this ongoing problem.  

 

2. Introduction of the Project 

Mr. Yagyu, the team leader of the JICA Project Team introduced to the stakeholders the background 

and objective of the Project.  

 

3. Environmental and social consideration of the Project 

Mr. Sato, the environmental expert of the JICA Project Team, made a brief presentation on how this 

Project will consider environmental and social impacts during the process of formulating the port 

development plan.  

 

4. Q&A session 

 

Q1: Mr. Benjamin Wilson, MAERSK 

Other than the early opening of the gate, what kind of initiatives is the Project Team considering to 

improve the gate congestion? 

 

Answer from Mr. Yagyu: 
Following are some options that are been considered: 

l Establishment of traffic rules in the container yard to avoid conflict between cargo trucks and 

port’s cargo handling fleet 

l Expansion of coverage area of CTMS 

l Speeding up of document clearance process 

l Development of truck parking lot outside the port 

l Utilization of some sections of the container yard currently under construction 
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Answer from Mr. Va Sona: 
Improvement of port operation will be discussed in the public-private joint meeting of MPWT, and 

all stakeholders will be invited to express their views and opinions. 

 

Q2: Mr. Lee Pray, Sangkat 2 

What is the strategy of the Project Team to alleviate pollution impacts from traffic? 

 

Answer from Mr. Yagyu: 
The key strategy is to reduce the current traffic congestion such as by early gate opening, 

development of truck parking lot, speeding up of document clearance process. 

 

Q3: Mr. Sophal, PAS 

How does the local economy improve by strengthening the competitiveness of the port? 

 

Answer from Mr. Yagyu: 
There will be a range benefits to the local economy through strengthening the competitiveness of 

the port, because increase in port cargo will directly and indirectly lead to increase in local economic 

activities and employment opportunity.  

 

Answer from Mr. Va Sona: 
If the port does not strengthen the competitiveness of the port, the port will lose its customers to 

other ports. So it will be important that the port maintains its competitiveness by providing good 

services and reasonable rates to the customers. Export and import from the port is also expected to 

grow (e.g. rice). It is also important, so that the port can accommodate the various ongoing 

development projects such as port SEZ and multi-purpose terminal.  
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5. Other comments 

Around 30 comments were submitted from the participants after the meeting. The main comments 

are summarized below: 

 

Comments on traffic congestion: 

l Posting of security force or police along Road no.4 so that the trucks move in one line. This may 

reduce the traffic jam by 50%. 

l PAS should take measures so that truck drivers strictly comply with traffic law. 

l Opening of gate at 4 am seems to have limited effect. 

l Provision of label or map along the gate. 

l Reinforce the road from Angkor beer factory to Sihanoukville port in order to reduce the traffic 

jam. 

 

Comments on port efficiency: 

l A key factor to improve the efficiency of the port is the processes and activities of all involved in 

the cargo handling. This includes customs, port, cam-control, immigration, shipping lines, 

Kamsab. I feel not all of these stakeholders have a willingness to assist in improve efficiency, 

particularly some government agencies. Efficiency is not always their primary interest. 

l The focus seems to be on yard and gate efficiency, but is crane productivity also considered in 

scope? The number of moves per crane per hour is a critical measure for port customers [Shipping 

lines], limited cargo handling facilities and processes are also a concern for future growth. 

l Project team should think more about support of the quality of handling by increasing cargo 

handling equipment such as QC crane that is always broken. 

l Maintenance of machinery is important to reduce breakdown time and increase operation time. 

l Since the planning of cargo handling is inefficient, it is affecting vessel operation. 

 

Comments on environmental impacts: 

l There will be higher risk of shipping accident with the fishing boats. 

l Port expansion will affect the fishing village of Tomnob Rolok. 

l What are the strategies to reduce impact of truck traffic on the environment. 

l The people that live in Tomnob Rolok should be relocated to prevent pollution. 

l Please disseminate to the citizens the importance of environmental protection. 

 

Other comments: 

l In terms of competitiveness, one key issue that not seems to be addressed by the project is the 

cost of the port for customers compared to both Phnom Penh Port and other ports in neighboring 

countries. 

l The road and bridges should be reformed so to increase the current maximum loading limit (23 
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tons) 

l Stakeholders need not just to listen and know what the project is, but furthermore they should be 

encouraged to be more actively involved in the program. 

l The next meeting should have more participants from related institution to have a wider range of 

opinions.  

l The duration of the meeting seems to be too short. The documents should also be distributed 

beforehand. 
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Attachment 1  Participant list 

No. Name Organization 

1 HAK SOMBO Representative of Sang Kat 3 

2 HOUY VUTHY Representative of Sang Kat 1 

3 UNG CHHALY Steung Hav district  

4 LY PRANG Steung Hav district  

5 SEM KYTHAY Director of A/C F/N (PAS) 

6 VA SONATH Deputy Director General( PAS)  

7 BUN VISET Dept. of Public Work & Transport  

8 CHETHA YUVANNY  Assistance of JICA Expert  

9 THAY RITHY PAS 

10 LENG MAO PAS 

11 MAY MARITH Director of Harbor Master(PAS) 

12 YING KOY Kamsab 

13 KORM SOKAN PAS 

14 SOM KOL Environment Department 

15 TEP VISETH  Customs Branch, Sihanoukville 

16 CHIN SARIN  Governor of City Hall 

17 CHEY SOKUNTHEA Deputy of Marketing Dept.(PAS) 

18 SOM HENG Deputy of Admin Dept.(PAS) 

19 SUM SAROEUN RCL, Shipping Line 

20 HEM VICHEA  UME, University  

21 PROM SOPHAN Agent Benline 

22 CHETH VANNA Min. Social Welfare 

23 CHHUN HONG Director of General Cargo Dept.(PAS) 

24 CHIV CHANSOPHAL Deputy Director of In. Audit Dept(PAS) 

25 SO SOK Land Management Department 

26 CHEA SOMBATH Director of Planning Department(PAS) 

27 SENG KHA Tourism Department 

28 TY SAKUN Technical Department(PAS) 

29 SOK NIMOL APL, Shipping Line 

30 SREY NARIN Director of Con. Ter. Op. Dept.(PAS) 

31 PRAK VISAL Provincial Hall S.H.V 

32 HENG SIROEUN Financial Department 

33 CHAO VANRATANAK Container Terminal(PAS) 

34 SEK SOVANNARA Container Terminal(PAS) 

35 MEN CHANN Internal Audit Department(PAS) 



KeRmagsikSaBIkarBRgwglT§PaBRbkYtRbECg  
nigkarGPivDÆn_kMBg;EpRkugRBHsIhnu 

enARBHraCaNacRkkm<úCa 

 

A-34 

36 PITH PRAKATH Human Resources/IT manager(PAS) 

37 NONG SOYETH Director of SEZ Department(PAS) 

38 MA SUNHUT Deputy Director Gerneral( PAS) 

39 SO KUNVIRAK ITL, Shipping Line 

40 VAN NARITH Cam control 

41 Mann Rathsopanha BBU, University 

42 NOP PHEAN Deputy Governor. Prey Nop District  

43 SO SEANG Director of Internal Audit Dept.(PAS) 

44 BUN CHIV Customs of S.H.V 

45 MEAN KOEUNG Port 

46 CHEAM SATHARITH Provincial Department Health 

47 Chiv Chan Sopheap Internal Audit Department(PAS) 

48 THAY MENGLY Deputy Director of C.Ter.Op.Dept.(PAS) 

49 HEANG SOPHAL Deputy Director of General Affair.Dept 

50 CHEA SOPHAL Cots Shipping 

51 RATH SELA HMR. Department(PAS) 

52 SING SENO Harbour Department(PAS) 

53 NOP SAMBATH UME/SHP 

54 BEN WKSON MAERSK/MCC 

55 OUK SOVANNARA PAS 
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2nd Stakeholders Meeting on the  
JICA Project for the Study on Strengthening Competitiveness and Development of 

Sihanoukville Port in the Kingdom of Cambodia 
 
Date: March 15, 2012 
Venue: New Beach Hotel 
Registration: 8:30-9:00 
Agenda: 
 

Time Topic Presenter 

09:00 - 09:05 Opening Remarks Representative of PAS 

09:05 - 09:35 Topic 1: Strategies to strengthen 

competitiveness of Sihanoukville Port 

Dr. Tadahiko Yagyu / Team leader 

of JICA Project Team 

09:35-10:00 Coffee break  

10:00 – 10:30 Topic 2: Master plan of Sihanoukville Port Dr. Koji Kobune / Planning expert 

of JICA Project Team 

10:30 – 12:00 Q&A session  

12:05 - 12:10 Closing Remarks Representative of PAS 

12:10 -  Lunch  
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Outline of presentation topics 
 
Topic 1: Strategies to strengthen competitiveness of Sihanoukville Port (to be presented by 
Dr. Tadahiko Yagyu/Team leader of JICA Project Team) 
 

1) Future vision and strategies of Sihanoukville Port 

ü Formulation of mission and future vision of Sihanoukville Port 

ü Establishment of strategic targets, critical success factors and action plan to achieve the future 

vision of Sihanoukville Port 

 

2) Competitiveness and role sharing of Sihanoukville Port and Phnom Penh Port 

ü Comparison of transport cost and time via Sihanoukville Port and Phnom Penh Port 

ü Roles of Sihanoukville Port and Phnom Penh Port 

 

3) Service improvement of Sihanoukville Port 

ü Current export procedures of container cargo 

ü Services that require improvement and improvement methodologies 

ü Contents and results of Urgent Pilot Project (Early gate opening on Saturday) 

ü Recent progress in service improvement 

ü Truck overloading and improvement of transport safety 

 

Topic 2: Master Plan of Sihanoukville Port (to be presented by Dr. Koji Kobune/Planning 
expert of JICA Project Team) 
 

1) Demand forecast  

ü Forecast of cargo volume (up to year 2030) 

 

2) Concept of future port development  

ü Required capacity of port facilities 

ü Environmental and social consideration 

ü Potential areas for development 
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Summary of The 2nd Stakeholders Meeting on the Project for the Study on Strengthening 
Competiveness and Development of Sihanoukville Port in the Kingdom of Cambodia 

 
Date/Time: March 15, 2012/ 9:00 AM-1:30PM 
Venue:  New Beach Hotel 
Participants: See Attachment 1 
(Summary prepared by JICA Project Team) 
 
1. Opening Remarks 
 H.E. Lou Kim Chhun, Chairman/CEO of PAS welcomed all the participants for attending 
the meeting. He addressed this was the 2nd Stakeholders Meeting after the first one was done 
for which issues related to traffic congestion at the port gate and process of entry 
documentation were raised. Today’s presentation will be related to the port vision, 
competiveness, service improvement, demand forecast and concept of the future port 
development. 
 
2. Vision, Competitiveness, Role Sharing and Service Improvement 
 Dr. Tadahiko Yagyu, the team leader of JICA Project Team, explained the study flow of 
the Project and proposed PAS’s mission which is set to provide bases for maritime transport 
and coastal industries. Under the mission, 3 visions are designed such as international trade 
public sea port, coastal industries and meeting customer’s expectation. To achieve those 
visions, 11 major strategic targets are proposed. He indicated port dues and charges of PAS is 
higher than those in neighboring countries and explained transportation advantages and role 
sharing of PPAP and PAS and listed out the facing problems concerning container handling 
operation and types of services have to be improved as well as methods to do all those 
improvements. For urgent pilot project, some progresses and results are notified. 
Furthermore, he also mentioned the safety transport and over-weight trucks & penalty as 
well as the substandard container truck for which 10% of containers are carried. 
 
3. Demand Forecast and Concept of the Future Port Development 
 Dr. Koji Kobune, Port Planning Expert, explained the forecasted increases of import & 
export compared with GDP growth rate for which it has to be optimistic as well as the shares 
of container handling volume at PAS and PPAP. He also presented the estimated TEUs by 
modes and directions at PAS and PPAP as well as estimated TEUs and capacity of PAS’s 
terminal just between forecasted years from 2020 to 2025. He made forecast of general cargo 
(e.g. container traffic, dry bulk and break bulk) and the number of needed QGCs. Finally, he 
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explained the concept of the future port development from the viewpoint of well-defined port 
zone before the project commences, separation of port-related traffic, development of coastal 
industrial road and port access road, social and environmental consideration as well as 
revaluation of the port performance by 2020. He suggested solutions for social environmental 
considerations and proposed ideas of the future port configuration which is integrated not 
only maritime transport but also industrial zones, for instance, SEZ and EPZ. 
 
4. Q & A Session 
1) Comments from Bun Chiv, Chief Officer of Customs, SHV 
 (1) Late arrival of garment containers on weekend: It is not because of the customs 
procedure at the port gate but the garment manufacturers themselves. Most of them don’t 
own warehouses, thus have to rent. They import materials and accessories for weekly 
productions for weekly exports – that is from 500 to 600 import containers and 400 to 500 
export containers. For exports, sometimes customs documentation is already completed, but 
the factories request to delay due to either wrong or late container arrangements which cause 
the delay of arrival of garment containers. 
 (2) Scanning: not all the export containers need to be scanned unless there is an 
instruction for scanning or in case of dangerous cargoes. For most of garment containers to be 
exported, scanning is not necessary. 
 (3) PAS CTMS: it is noted that the system is successfully applied in Cambodia but not in 
other countries such as Vietnam and Lao. With this regards, he wonders if waiting just for 4 
or 5 minutes at the port gate for processing is an issue of congestion. The customs inspection 
only targets at those types of prohibited cargoes. He supports the idea of information 
exchange among customs, harbor master and CAMCONTROL, and actually such work is 
being implemented for pilot project in PPAP concerning IT Manifest connecting the port and 
other organizations as a single window. Serious onboard inspection by customs officers targets 
at prohibited types of cargoes by government while others are allowed to be discharged for 
latter inspection in order not to interrupt ship operations as the customs officers try their best 
to minimize inspection time less than 15 minutes. 
 (4) Port gate opening at 4:00am: the trucks can’t go in until 6:30am. The issue is because 
the stay-up-late of the customs brokers who are required to proceed documentation for 
gateway entry as early as possible, but they get up sometimes until 7 or 8 am while the 
containers arrive at the gate. When calling, they rush up until 6:00 am or a little later than 
that to proceed the document for the truck entry. The drowsiness of the truckers when they 
have to drive on Friday night from Phnom Penh to Sihanoukville is also a problem. Another 
issue is the delay of complete customs documents proceeded by customs brokers from Phnom 



KeRmagsikSaBIkarBRgwglT§PaBRbkYtRbECg  
nigkarGPivDÆn_kMBg;EpRkugRBHsIhnu 

enARBHraCaNacRkkm<úCa 

 

A-39 

Penh, which is required by shipping line to arrive before 12:00. If not, penalty of $65 per 
container ($50 per container box + $15 for documentation) will be charged. For this regard, he 
makes a request whether JICA study team can find way to discuss this issue with the 
shipping line to eliminate such penalty because it may affect the business of customs brokers. 
 (5) JIR: actually, this has been implemented so long not just recently. Cargoes such as 
garments transited from Phnom Penh are not required to apply for any customs procedure at 
all except verifying seal with related documents from Phnom Penh and the seal is cut after all. 
Scanning is not necessary unless there is an instruction from GDCE – only seal is checked 
whether it is a copied or just faxed one, and that is clearly authorized by GDCE for utilization 
within 3 to 10 days before its original one has to be sent back to the customs. Then, the 
cargoes can move to the terminal and wait for loading to the vessel. The source of JIR was 
made under the recommendation of the head of government (premier) and signed by both 
Customs and CAMCONTROL. With the official signature of any of the two organizations 
(Customs and CAMCONTROL), the investor can refer it as an official one to proceed his cargo 
exports. Just before JIR, there was applied Customs Clearance and Authorized Letter from 
CAMCONTROL, and then investors raised a complaint in PPF regarding the two procedures. 
Finally, JIR was decided by the head of government. However, several months ago, the World 
Bank’s customs experts who came to assist customs requested to eliminate JIR, but GDCE 
claimed it was the recommendation of the premier, and it thus could not be eliminated unless 
the premier did. 
 (6) Seal cutting: this was not applied until after 2004 since there was an instruction from 
GDCE to cut seals at all port gateways to avoid customs responsibility onboard because there 
was an event taking place before 2004 in relevance with the allegation of Cambodian customs 
responsibility of narcotics trafficking. 
 
Answer from Dr. Yagyu: 

· He shares common understanding on late arrival of containers of garment products for 
export due to weekly import for weekly production and for weekly export that the 
container shipment is much concentrated on Friday night;  

· Why trucks can’t enter the terminal is that the fact JIR should be processed at PAS 
and for that processing, general arrival of JIR should wait until morning since 
proceeding the documentation by customs broker from Phnom Penh to Sihanoukville 
may take time; 

· As indicated, waiting for 3 to 4 minutes is not a problem but the problem is the trucks 
wait for document processing such as JIR. But recently, it has been proposed to 



KeRmagsikSaBIkarBRgwglT§PaBRbkYtRbECg  
nigkarGPivDÆn_kMBg;EpRkugRBHsIhnu 

enARBHraCaNacRkkm<úCa 

 

A-40 

eliminate that kind of JIR processing, but only allow trucks to enter the gate by 
checking the seal. If that could be done, many containers can enter the terminal in 
early time and the container terminal can start making loading plan, and that is made 
to enhance productivity of the port and this is expected to take effect after 3rd March 

·  Scanning: export containers are subject to scanning, this is common in the world. But 
regarding imports, all import containers are also scanned, so it takes time for the 
truck to wait for clearing the scanning process. No truck should wait in the port area, 
which results in congestion and it becomes another point to be solved to eliminate the 
traffic jams and to increase container handling efficiency; 

· Penalty of $65 per container by shipping line for late arrival of container after 12:00; 
The port should give incentive to the container trucks which enter the gate earlier by 
the opening time, if late, penalty shall be made. The shipping company penalty is 
proposed to be replaced by this practice; 

· Seal checking for export containers: it is a basic scheme that all customs procedures 
have been completed by only checking seal without additional documentation. 

 
Additional comments by H.E. Lou Kim Chhun, CEO/Chairman of PAS 

· Regarding JIR: Sometime ago containers could be allowed to enter the port only 
finishing documentation process at the port with JIR. But later only copied or faxed 
one was enough for documentation process. And later, it was agreed by customs that 
after 3rd March, no need of JIR, only seal checking is enough for the gate entry. Thus, 
it doesn’t mean JIR is not needed but just allowed for pre-entrance. However, when 
clearing for the vessel departure, JIR is needed. Hence, it does not mean to eliminate 
JIR; 

· Discussion with Mr. Kim Lee: when the container arrives the port, as applied like 
PPAP to avoid traffic congestion, only with seal number is noticed – that means the 
customs brokers when arriving at the port has to record the seal numbers of customs 
and CAMCONTROL for showing to the customs to proceed permission for the 
container to enter the port. Entrance is allowed only in the terminal/yard but later 
until loading to the vessel. However, before the vessel departure, all documents must 
be made available including original JIR. If any container already loaded to the vessel 
is not clarified with original JIR, it has to be unloaded to apron and the cost of doing so 
shall be born by shipping line; 

· Stages of gateway entrance: responsibilities are incurred in 3 stages. 1) customs 
brokers record the seal numbers of customs and CAMCONTROL for showing to the 
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gateway authority/ clerk to check whether it is proper. 2) The container is allowed to 
enter to the yard but the key issue is about ship planning, which may take time at 
least 3 or 4 hours. If waiting until receiving all documents to do ship planning, it may 
waste of time. Anyway, when the container enters without notifying the customs, it is 
the port’s responsibility. 3) However, when the container is onboard, it is attached with 
proper seal but JIR is not original, original JIR is required before the vessel departure, 
the container will be unloaded and the cost of doing so is born by the shipping line; 

· Cut-off Time & ship planning: cuff-off time means the container must arrive at the 
port at usual time. Unlike Laem Chabang and Bangkok Ports where cut-off time is 
applied 24 hours before the arrival of the vessel while Japan is between 30-40 hours. 
In case of PAS, if it is applied 24 hours, none of the containers will use PAS. However, 
to push this, penalty will be reinforced. The question is who resists (?) the difficulty? 
Who is in charge of ship planning? Ship planning was previously done by the shipping 
line, but now among 8 ships, 4 ships are planned by PAS. And in the future, PAS will 
take over ship planning for all ships. Thus, who will resist (?) the difficulty? Surely 
will it be PAS. Then, penalty must be done by the port; 

· CTMS, EDI & ASUCUDA System: CTMS is a computer system which assists with 
ship planning when it is beyond the ability manually done by people. Concerning EDI 
and ASUCUDA system, in the future, PAS will apply EDI system and ASUCUDA in 
practice as a part of EDI. 

 
2) Dr. Koji Kobune: Concerns about the future port expansion plan 
Dr. Kobune asked the stakeholders of any concerns regarding the future port expansion plan 
in terms of livelihood, environment, safety, traffic, water quality and so on. 
 
Comments from Mr. Sin Satharath, Deputy Chief Officer of Marine Fishery Administration, 
SHV 
(1) Dredged materials: the port plans to dredge the navigation channel up to -17 m for about 2 
km and has contacted the Marine Fishery Administration to study the resource in the coastal 
areas of Sihanoukville. To avoid damage of marine resources, dredged materials should be 
considered for landfill for future port development. Dredging activities may affect fisheries, 
aquaculture and other marine animals up to a distance of 5-10 km. The port is requested to 
have discussion with the communities to avoid any conflict regarding the development 
impacts over their fishing activities. 
 
(2) Fishery port: the idea of fishery port was proposed by JICA project since 2000, namely 
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Tomnop Rolok port. There should be a project to establish a fishery port next to Tomnop Rolok 
port under the competency of his administration in terms of fishing vessel movement and 
safety. The objective of the fishery administration in the future will supervise the fishing 
vessel of 10-12 meters in depth. Thus, the fishery department also require a large-scale 
fishery port although currently the fishing vessels are small – just 3-4 meters at most and can 
berth at Tomnop Rolok port. 
 
(3) Effects of dredging on fishing activities: not much affect fishing activity but may affect 
marine resources in the sea bed such as corals around the islands of Koh Tas and Koh Pos. 
The dumped dredged materials will spread to other areas and this may lead to the damage of 
some types of corals in the sea bed, although it may appear normal on the surface. The 
2nd-phase dredged materials will be much more than the previous, and as far as he knows the 
sea bed in the dredged channel is rocky so explosives will be used to assist with dredging 
work.  
 
Answer from Dr. Koji Kobune 

· It is hard to use dredged material for landfilling as the seabed is comprised of silty 
material. We currently plan to dispose the dredged material in the existing dumping 
site. 

· Fishery port: as requested to construct the fishery port of 12-meter deep, it is very 
different from the existing ones which are just small and already deployed in the 
breakwater. 

 
Additional comments by Mr. Kim Sitharath, Deputy Chief of Marine Fishery Administration 
Currently, Cambodia has the rights to do fishing in international sea. Then, some countries 
have requested for Cambodian license, using Cambodian-flag vessel to do fishing in 
international sea. Thus, as mentioned up to 2030, Cambodia will reach that status either. 
That means Cambodian will be able to have such type of large-scale fishing vessel for fishing 
in the international sea – this is a vision for the future. When the project is implemented, it 
should also consider the fishing port. 
 
Additional confirmation by H.E. Lu Kimchhun, CEO/Chairman of PAS 

· The depth of the navigation channel will be -13 meters not -17 meters. 

· Dumping of dredged material will be conducted during periods of minimum tidal 
movement, which is when water currents are not strong. This will reduce the spread of 
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dredged material. The depth of the dumping site is roughly 50 meters and not 20 
meters. 

· Construction of fishery port should be requested. 
 
5. Other comments 
 Around 20 comments were submitted from the participants after the meeting. The main 
comments are summarized below: 
 
Comments on Port Gateway Congestion: 

· The port gateway congestion has already been relieved; however, to handle this 
properly and sustainably, joint taskforce or committee consisting of PAS, Customs, 
CAMCOTNROL, police, KAMSAB, representative of shipping companies, 
representative of garment factory association and representative of Chamber of 
Commerce of Sihanoukville shall be established; 

· For enhancement of economic efficiency and quality of PAS as well as the entire SHV 
province, JICA shall build a detour separating from NR 4 in the point of Yeay Mao 
(Pech Nil) toward Tonop Rolok and to the port to avoid traffic congestion at the port 
gateway; 

· JICA shall request the shipping companies to find the parking lot themselves in order 
to avoid parking their trucks along national road; 

· In case Japan is not able to build such a detour, the government shall request for 
financial assistance from Chinese government; 

· Elimination of informal charge is a good idea if that could be reinforced, and which 
will lead to the relief of traffic congestion at the port gateway; 

· On Friday evening and Saturday, it is observed that after the expansion of the project 
some successes have been made meanwhile disruption is not usually avoided 
(randomly the accident occurs). If possible, another access road should be constructed 
or just expand the existing one. 
 

Comments on Cut-off-Time & Ship Planning: 

· Cooperate together to obtain cut-of-time at 10:00 for export container on Saturday 
morning or 3 hours prior to loading container to the vessel; 

· The Container Dept. makes the vessel plan itself for which the vessels call from 
Sunday to Thursday. It tries its best to make ship planning for Friday & Saturday 
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calls but the difficulty is about shipping line who does not provide sufficient 
information such loading general plan, booking list, list load...etc.; 

· PAS, JICA experts and port users have met and discussed many times to find solution 
of reducing procedures and seeking methods to increase container handling capacity. 

 
Comments on Reduction of Port Tariff: 

· Cambodian situation is not like Vietnam and Thai for which its electricity cost is 2 or 3 
times different. The handling charge by QC, RTG and truck trailer is 2 times higher 
than the neighboring countries due to high costs of fuels and electricity supplies. 

 
Comments on other proposed projects & business development: 

· The project on development of industrial zones/ EPZ along NR 4 shall be worth a study 
due to many unutilized land areas and also electricity supplies shall be taken into 
account. If only solely establishing EPZ in the coastal area, it may fight against the 
tourism development; 

· To achieve the potentialities of economic development of Cambodia, some factors have 
to be considered such as (1) the port users are required to understand logistic services 
and the port procedures, (2) improvement of road infrastructure which enables bigger 
loading capacity, (3) reduction of import/export document procedures as well as steps 
of cargo clearance process. 

 
Comments on Strengthening the Competiveness of PAS: 

· Increase of cargo generation for exports from SHV (mainly from Port SEZ) 

· Continue cooperating with the port’s stakeholder; 

· Continue increasing the container loading and unloading productivities. 
 
Other Comments: 

· The time for meeting is very limited, which cannot allow participants to share more 
comments; 

· The meeting materials shall be distributed in advance for possible comments to be 
prepared; 

· It is important for port and stakeholders to exchange ideas and get information of how 
valuable findings of JICA Study Team has done to strengthen and develop the port in 
the future. It is very important to understand and see how the port and other related 
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party have tried to work hard in order to make growth of maritime business of 
Cambodia; 

· Request for training on logistic services and port procedures in any possible 
seminar/workshop for the port users; 

· Changes won’t be made unless there is sound cooperation between port users and 
competent authorities at the port; 

· Support and appreciate SEZ of PAS project and consider it is very useful and will be 
fruitful for city development of Preah Sihanoukville City especially it contributes to 
urban planning work; 

· The meeting has shown that there is a big growth for the port’s future. Therefore, they 
are looking forwards in the future and be their best to support PAS. 
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ATTACHMENT-01/01 

LIST OF ATTENDANTS  

2nd Stakeholder Meeting on the Project for the Study on Strengthening 
Competiveness and Development of Sihanoukville Port in the Kingdom of Cambodia 

 

Date/Time: March 15, 2012/ 9:00 AM-1:30PM 
Venue:  New Beach Hotel, Preah Sihanoukville Province, Cambodia 
 

No Names Positions/Organization 

1 Ly Vannda Deputy Governor of Preah Sihanoukville City 

2 Prum Paov Chief Officer of Provincial Traffic Police 

3 Sin Satharath Deputy Chief of Marine Fishery Administration, SHV 

4 Sok Nimol Representative of APL Shipping Line 

5 Kim Heang Representative of Provincial Agricultural Dept. 

6 Yeong Sokkeong Deputy District Chief of Khan Pey Nop 

7 Khouk Makara Staff of Planning and Statistic Dept. of PAS 

8 Pen Socheat Director of Commercial Dept. of PAS 

9 Serng Seno Deputy Director of Harbor Master Dept. of PAS 

10 Va Sonnath Deputy Director-General of PAS 

11 Thai Rithy Deputy Director of Commercial Dept. of PAS 

12 Seang Leng Chief of Border Immigrant Police Division 

13 Heang Sophal Deputy Director of Container Operation Dept. of PAS 

14 Norng Soyeth Director of Marketing & SEZ Dept. of PAS 

15 Pen Kim Ieang Representative of MCC Shipping Line 

16 Soum Sareon Representative of Kos Santhepheap newspaper 

17 Khem Sitha Chief of Statistic and Contract Office of PAS 
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18 Ban Chethra Representative of BEN Shipping Line 

19 Leng Mao Director of Machinery Dept. of PAS 

20 Roth Sella Chief of Administration and Human Resource Office of PAS 

21 Thong Viro Deputy Director of Administration and HR Dept. of PAS 

22 Pith Prakat Chief of Administration and IT Office of PAS 

23 Chhun Hong Director of General Cargo Operation Dept. of PAS 

24 Ty Sakun Deputy Director of Construction and Technique Dept. of 

PAS 

25 Thai Mengly Deputy Director of Container Operation Dept. of PAS 

26 Lim Samean Director of Provincial Public Health Dept. 

27 Srey Narin Director of Container Operation Dept. of PAS 

28 Ouk Vannara Chief of Maintenance Section of PAS 

29 Cheap Sotheary Representative of ADHOC 

30 Lou Kim Chhun Chairman & CEO of PAS 

31 Hor Sothy Chief of Auditing Office of PAS 

32 Thork Reaksa Representative of Custom & Excise of Prea Sihanouk 

Province Branch 

33 Ying Koy Representative of Kamsab Sihanoukville Branch 

34 Barim Bakdaphal Representative of Immigration Police at PAS International 

Gate 

35 Bun Chiv Representative of GDCE at PAS International Gate 

36 Seng Sopha Staff of Administration and Human Resources of PAS 

37 Kanh Loeung Chief of Sangkat No. 3 (Commune No. 3) 

38 Huy Virak Representative of BBU University 
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39 Nop Sambath Representative of UME University 

40 Kim Leang vouch Representative of Provincial Tourism Dept. 

41 So Kok Director of Land Management Dept. 

42 Se Rasmey Representative of LICADHO Sihanoukville Branch 

43 Sokun Virak Representative of ITL Transportation Company 

44 Ma Sun Hout Deputy Director-General of PAS 

45 Chea Sophal Representative of COST Shipping Line and Kamsab 

Sihanoukville Branch 

46 Meng Nhor Representative of Camcontrol Sihanoukville Branch 

47 Dem Sothea Representative of Derm Am Pil Daily News 
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Summary on 3rd Stakeholders Meeting on the Project for the Study on 
Strengthening Competitiveness and Development of Sihanoukville Port in the 

Kingdom of Cambodia 

 
Date/Time: June 06, 2012/ 9:00 AM-1:30PM 
Venue:  New Beach Hotel 

Participants: See Attachment 1 
(Summary prepared by JICA Project Team) 
 

1. Opening Remarks 
 Mr. Va Sonath, Deputy Director General of PAS welcomed JICA Study Team 
as well as other participants as directors of key departments, provincial officers, 

port users and competent authorities concerned. He addressed the 1st & 2nd 
Stakeholders Meetings, which were also held here, were provided with some good 
comments, and for the 3rd Stakeholders Meeting, he hoped the participants would 

provide more and even better comments to improve the Project for the benefit of 
the port and country development. The contributions of the participants were to 
evaluate the preparation for competitiveness and future development of PAS. 

 
2. Strategy for Strengthening Competitiveness of Sihanoukville Port 
 Dr. Tadahiko Yagyu, the team leader of JICA Project, opened his presentation by 

introducing DRF which will be finalized after obtaining comments for Cambodian 
side. Then, he presented the objectives of the Project, which focus on economic 
development, appropriate management and operation of the ports and 
strengthening competitiveness of SHV port by operational improvement and 

preparation of concept for future port development. The recommended important 
actions for strengthening competitiveness of PAS are to improve operation and 
financial/ managerial soundness, then reduce port charges and enhance shippers/ 

consignees, shipping line satisfaction. As recommended, short-term action plan 
covers (1) strengthening of organization, (2) enhancement of cargo handling 
operation efficiency, (3) enhancement of customer satisfaction, (4) strengthening 

of financial soundness and (5) promotion of industrial development, as for 
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long-term action plan such as (1) reinforcement of facilities and equipment and (2) 
formulation and implementation of the future port development plan. 
 

3. Concept for future development of Sihanoukville Port 
 Dr. Koji Kobune, Port Planning Expert, explained the forecasted increases of 
import & export compared with GDP growth rate for which it has to be optimistic 

as well as the shares of container handling volume at PAS and PPAP. He also 
presented the demand and capacity of terminal and the number of needed QGCs. 
He explained the concept of the future port development from the viewpoint of 

well-defined port zone before the project commences, separation of port-related 
traffic, access road, initial environmental examination (IEE) by each development 
concept, potential impacts of channel dredging and disposal of dredged materials. 

He gave overall evaluation of the alternative plans in terms of social and 
environmental impacts and finally the recommendations: (1) the proactive 
approaches PAS should take and (2) avoidance of environmental impacts on the 

local community.  
 
4. Q & A Session 

Q1: Mr. Doung Sambath, Director of Fishery Administration 
 (1) Dredged materials and disposal area: 

- Suggested that the disposal of dredged materials should be done at any 

appropriate land area rather than water area in order to avoid 
environmental impacts on biodiversity/ecosystem as well as maritime life in 
the water area; 

(2) Relocation of aquatic area: 
- Several years ago, JICA donated USD 10 million for constructing Center of 

Aquaculture. In case of relocation for port development, the center will be 
relocated, then it will affect the cost of the construction; 

(3) Resettlement of the residential/fishing area along the project site: 
- In case of resettlement of residential area to nearby Center of Aquaculture, 

he is afraid the residents will degrade the water quality. 
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Answers from Dr. Kobune: 
-  What has been done so far is just a concept for future development. Still 

more actions will be taken in next step for which further studies will be 

conducted to look for suitable location whether it is in water or land area. 
However, according to the survey, it is found that condition of subsoil is too 
soft for reclamation, so it should be dumped to the sea; 

- For the outlook of future image, the development is done not only for the 
port itself but also the whole area as a port town which secures healthy 
livelihood, business and fishing areas. Even without the development 

project, livelihood in the planned relocation area is still unhealthy such as 
in case of fire, all houses will be burned out. So, development should be 
necessary; 

- Relocation of fishing village is required for long future, and it is believed 
that the development can be achieved without fighting with fishing village 
and fishing port. The project can provide water area outside or inside the 

breakwater for the development of export processing zone; 
- This is just a concept planning stage. For implementation in the future, the 

feasibility study will be needed to conduct the methods of dredging and 

disposal; 
 

Adjustment by Mrs. Saito: 

- In terms of development, impacts are inevitable – they can be direct and 
indirect impacts. However, it is to be notified that the Project does not cause 
any resettlement. It just provides concept for future port development. 

 

Additional confirmation by Mr. Sato: 
- (In case of Slide 19: IEE) Alternative Development Concept-1: A means high 

risk of water quality degradation, B means potential noise/ vibration and 

air pollution impacts on local residents. Alternative Development 
Concept-2: A means high risk of water quality degradation and B means 
potential noise/vibration and air pollution impacts on local residents. 

- There is misunderstanding by Mr. Doung Sambath that the relocation of 
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residential/ fishing village along the coastal area in Development Concept-2 
is done to Point B where is a Center of Aquaculture donated by JICA of 
USD 10 million. Actually, there is no such relocation but only in Point B 

which is an access road due to noise/ vibration and air pollution on local 
residents who are dwelling along the road. 

 

Q2: Mrs. Chim Kalyaney, Deputy Director of Environment Department 
 (1) Dredging work: 

-  According to the Law on Environment, sea dredging work is prohibited. 

Not everybody can do this. How much volume of dredging and how large is 
the dredged area? Cooperation should be necessary with Department of 
Environment in order to conduct EIA before dredging and disposal works 

start operation since (1) dredging will affect ecosystem in the sea and (2) 
disposal of dredged materials will affect the dumping area; 

 (2) Disposal area: 
-  There should be a safe dumping area for the disposal to avoid the impacts 

on the land, general environment as well as the residents. Technical 
discussion should be necessary with departments concerned especially 

Ministry of Environment for sustainable developments in order to minimize 
impacts on environment such as management of liquid and solid wastes, 
dredging and construction should be consulted/ discussed with ministries 

concerned, and all these works shall comply with the laws; 
 (3) Port expansion plan of -12m depth: 

-  She notices that presently it is impossible to dredge up to -12m depth. 
How to achieve such expansion plan? 

(4) Zoning Plan: 
-  She strongly supported the idea of zoning plan as recommended. However, 

she reminded that CMO (Coastal Management Office) of the city hall as 

represented by Mr. Prak Visal designed a coastal strategy in 2003, which 
covered such zoning plan. So, for the development plans up to 2030, certain 
discussions should be necessary with CMO for the designated areas to 

avoid some social and environmental impacts. 
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Answer from Mr. Va Sonath: 

- Appreciated for Mr. Sambath’s comments of 3 points and Mrs. from 

Department of Environment in response to the port development request on 
purpose to avoid the environmental impacts; 

- Ancestors had left the port formerly known as Kampongsom Port since 

1950s with combination works of French and Khmer engineers and 
architectures. They conducted studies on the coastal areas from Koh Kong 
along border with Thai and Vietnam in order to build a port. The studies 

were carefully done to build such present port which is productive for all 
aspects: (1) the deepest sea-port area compared with the coastline 
stretching hundreds of meters in Cambodia, (2) islands as wind barrier and 

big wave protection for efficient port operations and (3) it is also politically 
productive in terms of location when it is not too close to Thai and 
Vietnamese borders like in Koh Kong and Kampot; 

- Many studies had been conducted since the regime of French colony up to 
Khmer Rough regime, and then State of Cambodia, Russian experts were 
invited to conduct studies for several months and concluded that the 

previous studies by the ancestors was the right decision to develop the port 
here; 

- Up to now, with the grants from the government of Japan in 3 to 4 phases, 

almost USD 200 million is granted for the development in the area. JICA 
envisages that in order to strengthen the competitiveness of PAS, 
additional container terminal should be developed. From the 2nd Meeting, 
multi-purpose terminal was proposed and this time container terminal. 

Because up to 2030, container throughput will increase 1.2 million TEUs 
and our capacity is just 400,000 TEUs. So development is envisaged as 
necessary. All these problems are addressed to obtain the concepts from all 

the participants so that the Study Team can conclude ideas for future 
development; 

- Please be notified that all the images presented are just the concept of the 

study team. H.E. Chairman/ CEO and port experts have not approved of 
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Point A, B or C or any other point yet. North breakwater affects the 
aquaculture, residential area and other private ports while south 
breakwater is independently under control of the port. Any change of the 

development images is subject to the port management’s consideration and 
decision. According to H.E. Lu Kimchhun, any development affects the 
benefits or feelings of the residents; if possible, it should be avoided.  

- All countries wish to be independent on exports, so it has to construction 
the port. In case of non-maritime countries, they develop roads and airports 
for imports and exports. Cambodia is a maritime country with a deep 

seaport. Like in Vietnam, they developed the port -16 m water depth, which 
can accommodate the large vessels. In Singapore, the vessels of -18 m water 
depth can be accommodated, and presently, trillion tons of land is reclaimed 

to expand its country island. In Thailand, Laem Chabang, which has 
similar seawater condition to us, they have paid lots for the development of 
container terminal. So, all these constructions always affect environment, 

benefits of the residents and others including fishing and so on. However, 
by all means, without development, we just depend on Laem Chabang, is it 
easy for us to survive or to promote international trade? Or just depend on 

Cai Mep-Thai Vai or Ho Chi Minh ports for imports and exports without our 
port expansion, what problems will we face? 

- So, such development is to bring independence on trading with the world by 

not just depending on those neighboring ports. Comments to achieve all 
these visions are much critical. We don’t just finish from this step which 
starts from the port level but still move forward to the ministry level when 
all the projects are approved by the government; 

 
Answers from Dr. Yagyu: 

- (Coming back to the comments from Mrs. from Department of 

Environment): Concerning all these points, simply say, we will follow the 
laws applied in Cambodia. So, if you have EIA system, we will follow. That 
will be done during the feasibility study. This is only concept job site. So, for 

actual implementation, maybe sometime years later.................. 
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Q3: Mr. Prak Visal, Coordinator for CMO 
 (1) Development of Port Town: 

- (In Presentation) Reading>>> “In the future, to reduce social and economic 
impacts, we want to prepare a modern port area going along with the 
existing community....” please, all participants especially those from the 

fishing community, do not confuse with the development of new town of the 
port, which may cause confusion that later on the port will develops a town 
so all constructions must move there. People may make up an idea to 

expand the area further and further...I think this is not a good idea. What 
the Study Team wants to present is just objectively they must have a 
well-organized, healthy, sanitary and environmentally preparations;  

 (2) Recommendations regarding Port Expansion Plan: 
- Port expansion does not mean relocation of the residential area is 

unnecessary. In the recommendation, relocation of the local community to 

an alternative and more suitable location may be an option, if adverse 
impacts on the local community are likely to be significant and unavoidable. 
That means we have to study how to minimize the impacts on relocation. If 

without relocation at all for port expansion, I think, it is impossible. 
Relocation somehow will be necessary. 

 

Q4: Mr. Chan Chomroeun, ADHOC 
 Requests: 

- (1) I supported the comments of Mrs. from Department of Environment as 
well as Mr. from Fishery Department. So, all items in terms of technical 

aspects shall be published and notified to departments/ ministries 
concerned in order to seek solutions for minimizing impacts and for 
sustainable development; 

- (2) If affecting the residents, public consensus must be obtained; 
- (3) The port needs competitiveness. This is concerned with human resource. 

Of course, the port has its human resource but it is recommended by the 

study team to apply the concept of right-person-in-the-place; 



KeRmagsikSaBIkarBRgwglT§PaBRbkYtRbECg  
nigkarGPivDÆn_kMBg;EpRkugRBHsIhnu 

enARBHraCaNacRkkm<úCa 

 

A-56 

- (4) The port should reduce brokerage and be convenient for port users. 
 
Answer from Mr. Va Sonath: 

- Thanks to Mr. Representative of Adhoc. I support your comments. To the 
truth, any development which may affect the residents must be notified and 
obtain consensus between the authority and residents. This is what we 

have done so far. For this matter, we can accept your comments; 
- If this project is approved by the government for implementation, the 

impacts will be discussed. The port will invite civil organization to join the 

discussion so that all problems can solved among the government, civil 
organization, residents and authority; 

- Regarding the development of human resource, the study team proposes to 

promote capable young staffs in the right place and reduce labors. For this 
matter, the port is considering. Presently, H.E Chairman/CEO assigns the 
specialist team comprising of young staffs with higher degree to assist him 

and join all ordinary and extraordinary meetings which are necessary and 
related for contributing ideas and knowledge; 

 

Q5: Mr. Men Chann, PAS Audit Department 
- Concerning port dues and charges, in the recommendation, port dues and 

charges of PAS should be decreased when they are higher in comparison 

with the ports in neighboring countries like Thailand and Vietnam. 
However, due to higher fuel price, higher tax on cars and transportation 
and others, it is hard to decrease port dues and charges. Will there be 
another option besides the recommended decrease of port dues and 

charges? 
 
Answer from Dr. Yagyu: 

- The Seminar will be held tomorrow joined by all PAS employees. The issue 
of port dues and charges will be included in the Seminar. 

 

5. Other comments 
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 Around 14 comments were submitted from the participants after the meeting. 
The main comments are summarized below: 

- (1) PAS should be further developed due to the increasing calls of container 

vessels from year to year especially general cargo vessels but the problem is 
draft restriction that PAS should dredge up to -13m as a standard of 
international port; 

- (2) Increase of PAS operation productivity is important since it enables 
financial soundness. However, not PAS alone can do this but needs 
cooperation with the stakeholders in order to improve operations step by 

step; 
- (3) Repairing and maintenance of the equipment are necessary. So, more 

trainings by both software and hardware provided to the maintenance team 

should be necessary to build capacity for the competitiveness  and 
development of PAS in the future; 

- (4) Reconsidering Concept-2 with regards to (1) environmental impact is 

smaller than the Alternative Concept-1 because the resettlement/ 
relocation of fishing arms are easier than at the Quarter Tom Nop Rolok 
(breakwater) and the project cost is cheaper and (2) avoiding the weekend 

traffic congestion in front of the entrance gate by constructing detour road 
at Klang Leur as an access road to the new container terminal; 

- (5) For strengthening the competitiveness, PAS should set a good strategy, 

tactics and operation, then to manage and control them, all port users 
should support and cooperate with PAS for great success, all authorities 
concerned must join and have good relation with the port and port users in 
terms of business activities; 

- (6) Should find solution for the vessel calls for loading and unloading in 
early weekdays to avoid weekend traffic congestions on Fridays and 
Saturdays (*to increase efficiency of cargo handling operation); the vessel 

crane should stop using for loading/discharging container; sufficient 
beacons/ spotlights must be equipped in the front of vessel, warehouse and 
yard...; weekend traffic congestions should be eliminated; additional 

procurements of handling equipment and machineries...etc.; 
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- (7) Should establish the business management division of PAS; further 
trainings for vessel planners and container yard planners; within 24 hours 
before the vessel arrives, the cargoes must be ready for loading at the yard; 

- (8) The same to Point (3); 
- (9) According to the presentation, only plan for developing container 

terminal is raised but not passenger terminal; 

- (10) PAS dues and charges are considered highest in the regional countries, 
but everything is very expensive now. E.g. fuel is very costly and because of 
this, the actual costs of all kinds of cargoes increase sharply while the port 

tariff is still in the same status, and if we reduce the price, the port dues 
and charges will adversely affect the port business especially the 
indemnification of both interests and principles to Japan. Others than the 

reduction of port tariff, are there any other options to cope with this 
sensitive issue? 

- (11) Port has to reduce cost and increase profits. However, by reducing 

personnel expenses or laying off labors which helps reduce lots of cost for 
the port. But if we look at another point of view, it may demotivate the 
workers or maybe even affect PAS’s reputation. Demotivated workers lead 

to less productivity and affect the port performance; 
- (12) Strengthening competitiveness of PAS against PPAP and other ports, 

considering the social and environmental impacts; 

- (13) Need to improve productivity, encourage stevedores to perform their 
jobs properly and more accurately, manpower is important, need 1 or 2 
more gantry cranes to operate the vessel to increase productivity and 
reliability, take over ship operation by using the port stevedores, reduce 

additional cost or non-charge when performed discharge/ load cargo by 
using gantry cranes; gate must open 24 hours on Fridays and Saturdays to 
avoid traffic congestions and to have more export containers at terminal; 

- (14) Well processing with good organization 
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ATTACHMENT-01/01 

LIST OF PARTICIPANTS 
3rd Stakeholders Meeting on the JICA Project for the Study on Strengthening 

Competitiveness  
and Development of Sihanoukville Port in the Kingdom of Cambodia 

 
Date/Time: June 06, 2012/ 9:00 AM-1:30PM 
Venue:  New Beach Hotel 

 

No. Name Position/ Organization 
1 Chea Sambath Director of Planning Dept., PAS 
2 Som Savoern Operation, RCL 
3 Klok Makara Planning Dept., PAS 
4 Sok Nimol APL 
5 Bun Samon DPWT of SHV 
6 Chetha Yuvanny Assist. to JICA Expert, PAS 
7 Chim Kalyaney Deputy Director of Department of Environment 
8 Sao Phin PAS 
9 Cheourn Vibol Deputy Director of Dept. of Economy and 

Finance 
10 Ouk Sovannarith Chief of Technical handling 
11 Seang Leng Police (police office of SHV) 
12 Leng Mao Director of Machinery Dept., PAS 
13 Ouk Vannara Technical Department, PAS 
14 Rath Sela Admin-HR Dept., PAS 
15 Pith Prakath Admin-HR Dept., PAS 
16 Naoki Kado NIPPON KOEI 
17 Ying Koy KAMSAB 
18 Kong Sophea PAS 
19 Chea Sophal COTS Shipping 
20 Cham Chomrpoeun Adhoc 
21 Prak Visal City Hall of SHV 
22 Som Kolchenpa PMU, PAS 
23 Thay Mengly CT, PAS 
24 Va Sonath Deputy Director General, PAS 
25 Sokun Virak IIL 
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26 Srey Narin Container Terminal, PAS 
27 Ban Chetra Ben Line 
28 May Sam-aun Chief of General Cargo Handling Office, PAS 
29 Heang Sophal Deputy Director of Container Operation, PAs 
30 Thay Rithy Deputy Director of Billing Department, PAS 
31 Mean Koeung PAS 
32 Leang Heangchor NIPPON KOEI 
33 Reach Sovan Provincial Deputy Governor of SHV 
34 So Seang Director of International Audit, PAS 
35 Seang Kha Provincial Department of Tourism, SHV 
36 Bun Chiv Customs, SHV 
37 Norng Soyeth SPSEZ 
38 Men Chann Audit Dept., PAS 
39 Keth Sopheak Deputy Director of Land Traffic Office, SHV 
40 Sek Sovannara Container Terminal Dept., PAS 
41 Doung Sam-ath Director of Fishery Administration, SHV 
42 Bros Sameourn University of Management and Economics 
43 Peng NGA CAMCONTROL, SHV 
44 Cheth Solkey Billing Department, PAS 
45 Norng Sinal Port Security, PAS 
46 Jonishi Takhiro JICA Advisor for PAS 
47 Chin Sitha Warehouse #4, PAS 
48 Kong Vibol PAS 
49 San Puth Maersk Representative 
50 You Leng PAS 
51 Prak Chanrasmei PAS 
52 Chhun Hong PAS 
53 Min Sokunthea Deputy Director of Health Dept., PAS 
54 Kim Heang Fishing Village 
55 Seng Sopha PAS 
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Appendix-5.8.10 Economic Analysis (Alternative 1) 
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Financial Analysis (Alternative 1) 
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Financial Analysis (Alternative 2) 
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Financial Analysis (Alternative 1’: Private Superstructure and Operation) 
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Cash Flow, Profit Loss Statement, Balance Sheet 
PROFIT AND LOSS STATEMENT

2011 2012 2013 2014 2015 2016 2017 2018

Operating Revenue (excl. VAT)

Operating Revenue 28,025 30,086 31,827 33,953 36,173 37,724 41,079 43,059

Operating Expenses 23,560 24,291 24,334 24,422 24,558 24,743 29,008 29,689

Fuel and motor oil for operation 3,125 3,423 3,628 3,845 4,076 4,321 4,581 4,858

Supplies for Workshop & Spare-parts 2,526 2,768 2,933 3,109 3,296 3,494 3,704 3,928

Salaries and Bonus 5,615 5,683 5,393 5,103 4,813 4,522 4,232 4,028

Depreciation 5,241 4,856 4,471 4,085 3,700 3,315 5,311 5,112

Repair and maintenance 1,727 1,727 1,727 1,727 1,727 1,727 3,372 3,484

Fuel for administration & maintenance 1,440 1,577 1,672 1,772 1,878 1,991 2,111 2,239

Miscellaneous administrative others 3,885 4,256 4,511 4,781 5,068 5,373 5,697 6,040

Net Operating Income 4,465        5,795        7,493        9,531        11,615      12,980      12,072      13,370      

Non-operating revenues

Interest gains, Exchange gains 0 0 0 0 0 0 0 0

Non-operating Expenses

Interest on long-term-loans (MEF Int.) 3,029        2,948        2,901        2,942        3,551        4,275        4,318        4,167        

Interest on loans for Package #1,#2,#3 688           654           

Interest on short-term loans 0 0 0 0 0 0 0 0

Net Income Before Tax 1,437 2,847 4,591 6,588 8,064 8,705 7,066 8,550

Income tax 287 569 918 1,318 1,613 1,741 1,413 1,710

Net income after tax 1,149 2,277 3,673 5,271 6,451 6,964 5,652 6,840

Dividend payments

Retained Earnings 6,609 8,887 12,560 17,830 24,282 31,246      36,898      43,738      

CASH FLOW STATEMENT 
2011 2,012 2013 2,014 2015 2,016 2017 2,018

Cash at Beginning 5,459 10,205 15,694 22,194 28,016 34,633 41,378 44,209

Cash Inflow 9,707 12,038 16,943 41,536 57,646 32,085 17,591 22,087

Net operating income 4,465 5,795 7,493 9,531 11,615 12,980 12,072 13,370

Depreciation cost (All) 5,241 4,856 4,471 4,085 3,700 3,315 5,311 5,112

Long-term loans (Package #1,#2,#3) 208 0 8,674 8,327 208 3,604

Accumulated Principal of Longterm Loans 208 208 8,882 17,209 16,557

Long-term loans (Package P3,P4,P10) 1,387 4,771 27,920 33,657 7,463

Accumulated Principal of Longterm Loans 71,798 70,153 69,896 73,024 97,410 127,532 131,461 127,927

Interest on deposits 0 0 0 0 0 0 0 0

Cash Outflow (excluding G. Funds) 4,960 6,549 10,443 35,714 51,028 25,340 14,760 14,529

Investment (Package #1,#2,#3) 208 0 8,674 8,327 208 3,604

Investment (CP-P10) 1,387 4,771 27,920 33,657 7,463

Replacement of existing assets 3,738 0

Repayment new long-term loans principal 860 860

Repayment P3,P4,P10 loan principal 1,644 1,644 1,644 3,534 3,534 3,534 3,534 3,534

Interest on long-term loans (New) 0 0 0 688 654

Interest on former MEF long-term loans 3,029 2,948 2,901 2,942 3,551 4,275 4,318 4,167

Income tax+ Transfer 287 569 918 1,318 1,613 1,741 1,413 1,710

Interest on short-term loans 0 0 0 0 0 0 0 0

Cash Inflow - Cash Outflow 4,746 5,489 6,500 5,822 6,617 6,745 2,831 7,558

Cash at End 10,205 15,694 22,194 28,016 34,633 41,378 44,209 51,767  
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Cash Flow, Profit Loss Statement, Balance Sheet (2) 
PROFIT AND LOSS STATEMENT

2019 2020 2021 2022 2023 2024 2025 2026

Operating Revenue (excl. VAT)

Operating Revenue 45,943 49,784 41,397 44,305 46,884 50,463 55,167 61,497

Operating Expenses 30,131 30,829 29,872 31,233 43,656 45,100 48,986 53,942

Fuel and motor oil for operation 5,152 5,518 5,911 6,332 6,783 7,266 8,034 9,177

Supplies for Workshop & Spare-parts 4,165 4,462 4,780 5,120 5,484 5,875 6,496 7,420

Salaries and Bonus 3,823 3,619 3,414 3,548 3,779 3,815 3,894 3,974

Depreciation 4,727 4,342 5,219 5,219 11,747 11,747 12,827 13,708

Repair and maintenance 3,484 3,484 4,000 4,000 8,349 8,349 8,835 9,496

Fuel for administration & maintenance 2,374 2,543 1,771 1,897 2,032 2,176 2,406 2,749

Miscellaneous administrative others 6,406 6,862 4,778 5,118 5,482 5,872 6,493 7,418

Net Operating Income 15,812        18,955       11,525      13,072      3,228        5,363         6,180        7,555        

Non-operating revenues

Interest gains, Exchange gains 0 0 0 0 0 0 0 0

Non-operating Expenses

Interest on long-term-loans (MEF Int.) 4,015          3,832         3,617        3,402 3,186 2,971 2,756 2,540

Interest on loans for Package #1,#2,#3 620             585            1,239        1,170 5,670 5,601 5,532 6,345

Interest on short-term loans 0 0 0 0 0 0 0 0

Net Income Before Tax 11,177 14,537 6,669 8,500 -5,628 -3,209 -2,108 -1,330

Income tax 2,235 2,907 1,334 1,700 0 0 0 0

Net income after tax 8,942 11,630 5,335 6,800 -5,628 -3,209 -2,108 -1,330

Dividend payments

Retained Earnings 52,680        64,310       69,645      76,445      70,816      67,607 65,499      64,169      

CASH FLOW STATEMENT 
2019 2,020 2021 2,022 2023 2,024 2025 2,026

Cash at Beginning 51,767 58,535 67,605 70,398 67,178 65,536 50,116 53,073

Cash Inflow 29,213 91,234 99,352 101,888 14,976 40,891 40,541 54,457

Net operating income 15,812 18,955 11,525 13,072 3,228 5,363 6,180 7,555

Depreciation cost (All) 4,727 4,342 5,219 5,219 11,747 11,747 12,827 13,708

Long-term loans (Package #1,#2,#3) 8,674 67,937 82,608 83,597 0 23,780 21,533 33,194

Accumulated Principal of Longterm Loans 19,300 27,114 94,190 175,077 256,953 255,232 277,291 297,103

Long-term loans (Package P3,P4,P10)

Accumulated Principal of Longterm Loans 124,393 118,352 112,312 106,271 100,230 94,190 88,149 82,108

Interest on deposits 0 0 0 0 0 0 0 0

Cash Outflow (excluding G. Funds) 22,445 82,163 96,559 105,107 16,618 56,311 37,583 49,841

Investment (Package #1,#2,#3) 8,674 67,937 82,608 83,597 23,780 21,533 33,194

Investment (CP-P10)

Replacement of existing assets 0 0 0 7,477 0 16,197 0 0

Repayment new long-term loans principal 860 860 1,721 1,721 1,721 1,721 1,721 1,721

Repayment P3,P4,P10 loan principal 6,041 6,041 6,041 6,041 6,041 6,041 6,041 6,041

Interest on long-term loans (New) 620 585 1,239 1,170 5,670 5,601 5,532 6,345

Interest on former MEF long-term loans 4,015 3,832 3,617 3,402 3,186 2,971 2,756 2,540

Income tax+ Transfer 2,235 2,907 1,334 1,700 0 0 0 0

Interest on short-term loans 0 0 0 0 0 0 0 0

Cash Inflow - Cash Outflow 6,768 9,071 2,792 -3,220 -1,642 -15,420 2,958 4,616

Cash at End 58,535 67,605 70,398 67,178 65,536 50,116 53,073 57,690  
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Cash Flow, Profit Loss Statement, Balance Sheet (3) 
PROFIT AND LOSS STATEMENT

2027 2028 2029 2030 2031 2032 2033 2034

Operating Revenue (excl. VAT)

Operating Revenue 68,425 76,297 84,976 94,782 104,760 111,881 112,871 113,361

Operating Expenses 57,894 62,387 75,280 81,502 88,157 95,576 95,576 95,576

Fuel and motor oil for operation 10,484 11,976 13,680 15,627 17,851 19,593 19,593 19,593

Supplies for Workshop & Spare-parts 8,477 9,683 11,061 12,635 14,434 15,842 15,842 15,842

Salaries and Bonus 4,116 4,259 4,723 5,266 5,435 6,274 6,274 6,274

Depreciation 13,708 13,708 18,251 18,251 18,251 19,108 19,108 19,108

Repair and maintenance 9,496 9,496 12,411 12,411 12,411 13,054 13,054 13,054

Fuel for administration & maintenance 3,140 3,587 4,098 4,681 5,347 5,869 5,869 5,869

Miscellaneous administrative others 8,473 9,679 11,057 12,630 14,428 15,836 15,836 15,836

Net Operating Income 10,532      13,909      9,696        13,281      16,603      16,305      17,295      17,785      

Non-operating revenues

Interest gains, Exchange gains 0 0 0 0 0 0 0 0

Non-operating Expenses

Interest on long-term-loans (MEF Int.) 2,325 2,110 1,895 1,675 1,538 1,400 1,262 1,124

Interest on loans for Package #1,#2,#3 6,276 6,207 9,095 8,797 8,500 8,203 7,906 7,564

Interest on short-term loans 0 0 0 0 0 0 0 0

Net Income Before Tax 1,931 5,592 -1,294 2,808 6,566 6,703 8,128 9,097

Income tax 386 1,118 0 562 1,313 1,341 1,626 1,819

Net income after tax 1,545 4,474 -1,294 2,246 5,253 5,362 6,502 7,278

Dividend payments

Retained Earnings 65,714      70,188      68,894      71,140      76,393      81,755      88,258      95,536      

CASH FLOW STATEMENT 
2027 2,028 2029 2,030 2031 2,032 2033 2,034

Cash at Beginning 57,690 65,181 75,602 73,376 76,222 53,566 60,385 66,143

Cash Inflow 80,432 83,809 27,946 31,531 34,854 35,413 36,403 36,893

Net operating income 10,532 13,909 9,696 13,281 16,603 16,305 17,295 17,785

Depreciation cost (All) 13,708 13,708 18,251 18,251 18,251 19,108 19,108 19,108

Long-term loans (Package #1,#2,#3) 56,192 56,192 0 0 0 0 0 0

Accumulated Principal of Longterm Loans 328,576 383,047 437,519 424,376 411,234 398,091 384,949 369,603

Long-term loans (Package P3,P4,P10)

Accumulated Principal of Longterm Loans 76,068 70,027 63,986 57,946 53,438 48,930 44,421 39,913

Interest on deposits 0 0 0 0 0 0 0 0

Cash Outflow (excluding G. Funds) 72,941 73,389 30,172 28,685 57,510 28,594 30,646 49,509

Investment (Package #1,#2,#3) 56,192 56,192

Investment (CP-P10)

Replacement of existing assets 0 0 0 0 28,509 0 0 19,148

Repayment new long-term loans principal 1,721 1,721 13,142 13,142 13,142 13,142 15,345 15,345

Repayment P3,P4,P10 loan principal 6,041 6,041 6,041 4,508 4,508 4,508 4,508 4,508

Interest on long-term loans (New) 6,276 6,207 9,095 8,797 8,500 8,203 7,906 7,564

Interest on former MEF long-term loans 2,325 2,110 1,895 1,675 1,538 1,400 1,262 1,124

Income tax+ Transfer 386 1,118 0 562 1,313 1,341 1,626 1,819

Interest on short-term loans 0 0 0 0 0 0 0 0

Cash Inflow - Cash Outflow 7,491 10,421 -2,226 2,846 -22,656 6,820 5,757 -12,616

Cash at End 65,181 75,602 73,376 76,222 53,566 60,385 66,143 53,527  
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Cash Flow, Profit Loss Statement, Balance Sheet (4) 
PROFIT AND LOSS STATEMENT

2035 2036 2037 2038 2039 2040 2041 2042

Operating Revenue (excl. VAT)

Operating Revenue 113,361 113,361 113,361 113,361 113,361 113,361 113,361 113,361

Operating Expenses 96,239 96,239 96,239 96,239 96,239 96,239 96,239 96,239

Fuel and motor oil for operation 19,593 19,593 19,593 19,593 19,593 19,593 19,593 19,593

Supplies for Workshop & Spare-parts 15,842 15,842 15,842 15,842 15,842 15,842 15,842 15,842

Salaries and Bonus 6,274 6,274 6,274 6,274 6,274 6,274 6,274 6,274

Depreciation 19,197 19,197 19,197 19,197 19,197 19,197 19,197 19,197

Repair and maintenance 13,628 13,628 13,628 13,628 13,628 13,628 13,628 13,628

Fuel for administration & maintenance 5,869 5,869 5,869 5,869 5,869 5,869 5,869 5,869

Miscellaneous administrative others 15,836 15,836 15,836 15,836 15,836 15,836 15,836 15,836

Net Operating Income 17,121      17,121      17,121      17,121      17,121      17,121      17,121      17,121      

Non-operating revenues

Interest gains, Exchange gains 0 0 0 0 0 0 0 0

Non-operating Expenses

Interest on long-term-loans (MEF Int.) 986 916 846 777 707 641 577 513

Interest on loans for Package #1,#2,#3 7,223 6,734 6,245 5,790 5,335 4,880 4,426 4,005

Interest on short-term loans 0 0 0 0 0 0 0 0

Net Income Before Tax 8,913 9,472 10,031 10,555 11,079 11,600 12,119 12,603

Income tax 1,783 1,894 2,006 2,111 2,216 2,320 2,424 2,521

Net income after tax 7,130 7,577 8,024 8,444 8,864 9,280 9,695 10,083

Dividend payments

Retained Earnings 102,666    110,243    118,267    126,711    135,575    144,855    154,550    164,633    

CASH FLOW STATEMENT 
2035 2,036 2037 2,038 2039 2,040 2041 2,042

Cash at Beginning 53,527 47,419 48,839 23,261 26,408 13,778 17,873 13,669

Cash Inflow 36,319 36,319 36,319 36,319 36,319 36,319 36,319 36,319

Net operating income 17,121 17,121 17,121 17,121 17,121 17,121 17,121 17,121

Depreciation cost (All) 19,197 19,197 19,197 19,197 19,197 19,197 19,197 19,197

Long-term loans (Package #1,#2,#3) 0 0 0 0 0 0 0 0

Accumulated Principal of Longterm Loans 354,258 331,521 308,785 286,909 265,033 243,157 221,281 200,265

Long-term loans (Package P3,P4,P10)

Accumulated Principal of Longterm Loans 35,405 32,787 30,169 27,550 24,932 22,314 19,807 17,301

Interest on deposits 0 0 0 0 0 0 0 0

Cash Outflow (excluding G. Funds) 42,426 34,899 61,896 33,172 48,949 32,224 40,523 30,561

Investment (Package #1,#2,#3)

Investment (CP-P10)

Replacement of existing assets 7,080 0 28,305 0 16,197 0 9,574 0

Repayment new long-term loans principal 22,737 22,737 21,876 21,876 21,876 21,876 21,016 21,016

Repayment P3,P4,P10 loan principal 2,618 2,618 2,618 2,618 2,618 2,507 2,507 2,507

Interest on long-term loans (New) 7,223 6,734 6,245 5,790 5,335 4,880 4,426 4,005

Interest on former MEF long-term loans 986 916 846 777 707 641 577 513

Income tax+ Transfer 1,783 1,894 2,006 2,111 2,216 2,320 2,424 2,521

Interest on short-term loans 0 0 0 0 0 0 0 0

Cash Inflow - Cash Outflow -6,107 1,420 -25,578 3,147 -12,630 4,095 -4,204 5,758

Cash at End 47,419 48,839 23,261 26,408 13,778 17,873 13,669 19,426  
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Cash Flow, Profit Loss Statement, Balance Sheet (5) 
PROFIT AND LOSS STATEMENT

2043 2044 2045 2046 2047 2048 2049 2050

Operating Revenue (excl. VAT)

Operating Revenue 113,361 113,361 113,361 113,361 113,361 113,361 113,361 113,361

Operating Expenses 96,239 96,239 96,239 96,239 96,239 96,239 96,239 96,239

Fuel and motor oil for operation 19,593 19,593 19,593 19,593 19,593 19,593 19,593 19,593

Supplies for Workshop & Spare-parts 15,842 15,842 15,842 15,842 15,842 15,842 15,842 15,842

Salaries and Bonus 6,274 6,274 6,274 6,274 6,274 6,274 6,274 6,274

Depreciation 19,197 19,197 19,197 19,197 19,197 19,197 19,197 19,197

Repair and maintenance 13,628 13,628 13,628 13,628 13,628 13,628 13,628 13,628

Fuel for administration & maintenance 5,869 5,869 5,869 5,869 5,869 5,869 5,869 5,869

Miscellaneous administrative others 15,836 15,836 15,836 15,836 15,836 15,836 15,836 15,836

Net Operating Income 17,121      17,121      17,121      17,121 17,121 17,121 17,121 17,121

Non-operating revenues

Interest gains, Exchange gains 0 0 0 0 0 0 0 0

Non-operating Expenses

Interest on long-term-loans (MEF Int.) 449 385 321 256 192 128 64 0

Interest on loans for Package #1,#2,#3 3,585 3,165 2,744 2,324 1,904 1,483 1,063 871

Interest on short-term loans 0 0 0

Net Income Before Tax 13,088 13,572 14,057 14,541 15,025 15,510 15,994 16,250

Income tax 2,618 2,714 2,811 2,908 3,005 3,102 3,199 3,250

Net income after tax 10,470 10,858 11,245 11,633 12,020 12,408 12,795 13,000

Dividend payments

Retained Earnings 175,103    185,961    197,206    208,839 220,859 233,267 246,062 259,062

CASH FLOW STATEMENT 
2043 2,044 2045 2,046 2047 2,048 2049 2,050

Cash at Beginning 19,426 1,004 7,537 4,883 5,111 -8,622 -1,833 17,784

Cash Inflow 36,319 36,319 36,319 36,319 36,319 36,319 36,319 36,319

Net operating income 17,121 17,121 17,121 17,121 17,121 17,121 17,121 17,121

Depreciation cost (All) 19,197 19,197 19,197 19,197 19,197 19,197 19,197 19,197

Long-term loans (Package #1,#2,#3) 0 0 0

Accumulated Principal of Longterm Loans 179,249 158,234 137,218 116,203 95,187 74,171 53,156 43,562

Long-term loans (Package P3,P4,P10)

Accumulated Principal of Longterm Loans 14,794 12,288 9,781 7,274 4,768 2,261 0

Interest on deposits 0 0 0

Cash Outflow (excluding G. Funds) 54,741 29,786 38,973 36,091 50,052 29,529 16,702 20,795

Investment (Package #1,#2,#3)

Investment (CP-P10)

Replacement of existing assets 24,567 0 9,574 7,080 21,429 0 0 7,080

Repayment new long-term loans principal 21,016 21,016 21,016 21,016 21,016 21,016 9,594 9,594

Repayment P3,P4,P10 loan principal 2,507 2,507 2,507 2,507 2,507 2,507 2,507

Interest on long-term loans (New) 3,585 3,165 2,744 2,324 1,904 1,483 1,063 871

Interest on former MEF long-term loans 449 385 321 256 192 128 64 0

Income tax+ Transfer 2,618 2,714 2,811 2,908 3,005 3,102 3,199 3,250

Interest on short-term loans 0 0 0 0 0 1,293 275 0

Cash Inflow - Cash Outflow -18,422 6,533 -2,654 228 -13,734 6,789 19,617 15,523

Cash at End 1,004 7,537 4,883 5,111 -8,622 -1,833 17,784 33,307  
 



KeRmagsikSaBIkarBRgwglT§PaBRbkYtRbECg 
nigkarGPivDÆn_kMBg;EpRkugRBHsIhnu 

enARBHraCaNacRkkm<úCa 

 

A-75 

Cash Flow, Profit Loss Statement, Balance Sheet (6) 
PROFIT AND LOSS STATEMENT

2051 2052 2053 2054

Operating Revenue (excl. VAT)

Operating Revenue 113,361 113,361 113,361 113,361

Operating Expenses 96,239 96,239 96,239 96,239

Fuel and motor oil for operation 19,593 19,593 19,593 19,593

Supplies for Workshop & Spare-parts 15,842 15,842 15,842 15,842

Salaries and Bonus 6,274 6,274 6,274 6,274

Depreciation 19,197 19,197 19,197 19,197

Repair and maintenance 13,628 13,628 13,628 13,628

Fuel for administration & maintenance 5,869 5,869 5,869 5,869

Miscellaneous administrative others 15,836 15,836 15,836 15,836

Net Operating Income 17,121 17,121 17,121 17,121

Non-operating revenues

Interest gains, Exchange gains 0 0 0 0

Non-operating Expenses

Interest on long-term-loans (MEF Int.) 0 0 0 0

Interest on loans for Package #1,#2,#3 679 488 296 148

Interest on short-term loans

Net Income Before Tax 16,442 16,634 16,826 16,974

Income tax 3,288 3,327 3,365 3,395

Net income after tax 13,154 13,307 13,461 13,579

Dividend payments

Retained Earnings 272,216 285,523 298,984 312,562

CASH FLOW STATEMENT 
2051 2,052 2053 2,054

Cash at Beginning 33,307 56,064 50,670 54,507

Cash Inflow 36,319 36,319 36,319 36,319

Net operating income 17,121 17,121 17,121 17,121

Depreciation cost (All) 19,197 19,197 19,197 19,197

Long-term loans (Package #1,#2,#3)

Accumulated Principal of Longterm Loans 33,968 24,374 14,780 7,388

Long-term loans (Package P3,P4,P10)

Accumulated Principal of Longterm Loans
Interest on deposits

Cash Outflow (excluding G. Funds) 13,562 41,713 32,481 27,131

Investment (Package #1,#2,#3)

Investment (CP-P10)

Replacement of existing assets 0 28,305 21,429 16,197

Repayment new long-term loans principal 9,594 9,594 7,391 7,391

Repayment P3,P4,P10 loan principal

Interest on long-term loans (New) 679 488 296 148

Interest on former MEF long-term loans 0 0 0 0

Income tax+ Transfer 3,288 3,327 3,365 3,395

Interest on short-term loans 0 0 0 0

Cash Inflow - Cash Outflow 22,757 -5,395 3,838 9,188

Cash at End 56,064 50,670 54,507 63,695  
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Cash Flow, Profit Loss Statement, Balance Sheet (7) 
BALANCE SHEET 

2011 2,012 2013 2,014 2015 2,016 2017 2,018

(Assets)

Current Assets 10,205 15,694 22,194 28,016 34,633 41,378 44,209 51,767

Cash & Deposit 10,205 15,694 22,194 28,016 34,633 41,378 44,209 51,767

Fixed Assets (Package #1,#2,#3 & P3,P4,P10) 66,627 66,240 69,445 95,591 136,148 150,164 149,955 149,217

Construction costs (Package #1,#2,#3) 0 0 208 0 8,674 8,327 3,946 3,604

Fixed assets (Package #1,#2,#3) 0 0 0 208 208 8,882 17,209 21,155

Depreciation (Package #1,#2,#3) S6 0 0 0 0 0 0 877 1,064

Net fixed assets (Package #1,#2,#3) 0 0 208 208 8,882 17,209 20,278 22,818

Construction (CP-P3, P4, P10) 1,387 4,771 27,920 33,657 7,463

Fixed assets (CP-P3, P4, P10) 71,798 71,798 73,185 77,956 105,876 139,533 146,996 146,996

Depreciation (CP-P3, P4, P10) 1,774 1,774 1,774 1,774 1,774 1,774 3,278 3,278

Net fixed assets (CP-P3, P4, P10) 66,627 66,240 69,237 95,383 127,266 132,955 129,677 126,399

Total Assets (Package 1,2,3 & P3,P4,P10) 76,832 81,934 91,639 123,607 170,781 191,542 194,164 200,984

(Liabilities and Capital)

Liabilities 71,798 70,153 69,896 73,232 97,618 136,414 148,670 144,483

Short-term loans 0 0 0 0 0 0 0 0

Long-term loans (Package #1,#2,#3) 0 0 0 208 208 8,882 17,209 16,557

Long-term loans (Package P3,P4,P10) 71,798 70,153 69,896 73,024 97,410 127,532 131,461 127,927

Capital (Package #1,#2,#3 & P3,P4,P10)) 5,034 11,781 21,743 50,376 73,164 55,128 45,494 56,501

Total Liabilities and Capital 76,832 81,934 91,639 123,607 170,781 191,542 194,164 200,984

FINANCIAL INDICATORS

2011 2,012 2013 2,014 2015 2,016 2017 2,018

Working Ratio 65% 65% 62% 60% 58% 57% 58% 57%

Operating Ratio 84% 81% 76% 72% 68% 66% 71% 69%

Rate of Return on Net Fixed Assets 6.6% 6.9% 5.9% 5.8% 4.7% 5.7%

Debt Service Coverage ratio 2.08 2.32 2.63 2.10 2.16 2.09 1.85 2.01  
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Cash Flow, Profit Loss Statement, Balance Sheet (8) 
BALANCE SHEET 

2019 2,020 2021 2,022 2023 2,024 2025 2,026

(Assets)

Current Assets 58,535 67,605 70,398 67,178 65,536 50,116 53,073 57,690

Cash & Deposit 58,535 67,605 70,398 67,178 65,536 50,116 53,073 57,690

Fixed Assets (Package #1,#2,#3 & P3,P4,P10) 153,549 217,144 294,533 380,388 368,641 396,870 405,576 425,061

Construction costs (Package #1,#2,#3) 8,674 67,937 82,608 91,074 0 39,977 21,533 33,194

Fixed assets (Package #1,#2,#3) 24,759 33,433 101,370 183,978 275,052 275,052 315,029 336,562

Depreciation (Package #1,#2,#3) S6 1,064 1,064 1,941 1,941 8,470 8,470 9,549 10,430

Net fixed assets (Package #1,#2,#3) 30,428 97,301 177,967 267,100 258,631 290,138 302,122 324,885

Construction (CP-P3, P4, P10)

Fixed assets (CP-P3, P4, P10) 146,996 146,996 146,996 146,996 146,996 146,996 146,996 146,996

Depreciation (CP-P3, P4, P10) 3,278 3,278 3,278 3,278 3,278 3,278 3,278 3,278

Net fixed assets (CP-P3, P4, P10) 123,121 119,844 116,566 113,288 110,010 106,732 103,454 100,176

Total Assets (Package 1,2,3 & P3,P4,P10) 212,084 284,749 364,931 447,566 434,176 446,985 458,649 482,751

(Liabilities and Capital)

Liabilities 143,693 145,466 206,502 281,348 357,183 349,422 365,440 379,212

Short-term loans 0 0 0 0 0 0 0 0

Long-term loans (Package #1,#2,#3) 19,300 27,114 94,190 175,077 256,953 255,232 277,291 297,103

Long-term loans (Package P3,P4,P10) 124,393 118,352 112,312 106,271 100,230 94,190 88,149 82,108

Capital (Package #1,#2,#3 & P3,P4,P10)) 68,391 139,284 158,429 166,218 76,993 97,564 93,209 103,539

Total Liabilities and Capital 212,084 284,749 364,931 447,566 434,176 446,985 458,649 482,751

FINANCIAL INDICATORS

2019 2,020 2021 2,022 2023 2,024 2025 2,026

Working Ratio 55% 53% 60% 59% 68% 66% 66% 65%

Operating Ratio 66% 62% 72% 70% 93% 89% 89% 88%

Rate of Return on Net Fixed Assets 7.3% 6.7% 2.3% 2.2% -1.5% -0.8% -0.5% -0.3%

Debt Service Coverage ratio 1.78 2.06 1.33 1.48 0.90 1.05 1.18 1.28  
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Cash Flow, Profit Loss Statement, Balance Sheet (9) 
BALANCE SHEET 

2027 2,028 2029 2,030 2031 2,032 2033 2,034

(Assets)

Current Assets 65,181 75,602 73,376 76,222 53,566 60,385 66,143 53,527

Cash & Deposit 65,181 75,602 73,376 76,222 53,566 60,385 66,143 53,527

Fixed Assets (Package #1,#2,#3 & P3,P4,P10) 467,545 510,029 491,778 473,527 483,785 464,678 445,570 445,610

Construction costs (Package #1,#2,#3) 56,192 56,192 0 0 28,509 0 0 19,148

Fixed assets (Package #1,#2,#3) 369,756 425,948 482,140 482,140 482,140 510,649 510,649 510,649

Depreciation (Package #1,#2,#3) S6 10,430 10,430 14,973 14,973 14,973 15,830 15,830 15,830

Net fixed assets (Package #1,#2,#3) 370,647 416,408 401,435 386,463 399,999 384,169 368,339 371,657

Construction (CP-P3, P4, P10)

Fixed assets (CP-P3, P4, P10) 146,996 146,996 146,996 146,996 146,996 146,996 146,996 146,996

Depreciation (CP-P3, P4, P10) 3,278 3,278 3,278 3,278 3,278 3,278 3,278 3,278

Net fixed assets (CP-P3, P4, P10) 96,898 93,620 90,342 87,065 83,787 80,509 77,231 73,953

Total Assets (Package 1,2,3 & P3,P4,P10) 532,726 585,631 565,154 549,749 537,351 525,063 511,712 499,137

(Liabilities and Capital)

Liabilities 404,644 453,074 501,505 482,322 464,671 447,021 429,370 409,517

Short-term loans 0 0 0 0 0 0 0 0

Long-term loans (Package #1,#2,#3) 328,576 383,047 437,519 424,376 411,234 398,091 384,949 369,603

Long-term loans (Package P3,P4,P10) 76,068 70,027 63,986 57,946 53,438 48,930 44,421 39,913

Capital (Package #1,#2,#3 & P3,P4,P10)) 128,082 132,556 63,649 67,428 72,680 78,042 82,342 89,620

Total Liabilities and Capital 532,726 585,631 565,154 549,749 537,351 525,063 511,712 499,137

FINANCIAL INDICATORS

2027 2,028 2029 2,030 2031 2,032 2033 2,034

Working Ratio 65% 64% 67% 67% 67% 68% 68% 67%

Operating Ratio 85% 82% 89% 86% 84% 85% 85% 84%

Rate of Return on Net Fixed Assets 0.4% 1.1% -0.3% 0.6% 1.4% 1.4% 1.8% 2.0%

Debt Service Coverage ratio 1.48 1.72 0.93 1.12 1.26 1.30 1.25 1.29  
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Cash Flow, Profit Loss Statement, Balance Sheet (10) 
BALANCE SHEET 

2035 2,036 2037 2,038 2039 2,040 2041 2,042

(Assets)

Current Assets 47,419 48,839 23,261 26,408 13,778 17,873 13,669 19,426

Cash & Deposit 47,419 48,839 23,261 26,408 13,778 17,873 13,669 19,426

Fixed Assets (Package #1,#2,#3 & P3,P4,P10) 433,493 414,296 423,403 404,206 401,206 382,008 372,385 353,188

Construction costs (Package #1,#2,#3) 7,080 0 28,305 0 16,197 0 9,574 0

Fixed assets (Package #1,#2,#3) 529,797 536,877 536,877 565,182 565,182 581,379 581,379 590,953

Depreciation (Package #1,#2,#3) S6 16,596 16,596 16,596 16,596 16,596 16,596 16,596 16,596

Net fixed assets (Package #1,#2,#3) 362,141 345,545 357,254 340,658 340,259 323,663 316,642 300,046

Construction (CP-P3, P4, P10)

Fixed assets (CP-P3, P4, P10) 146,996 146,996 146,996 146,996 146,996 146,996 146,996 146,996

Depreciation (CP-P3, P4, P10) 2,601 2,601 2,601 2,601 2,601 2,601 2,601 2,601

Net fixed assets (CP-P3, P4, P10) 71,352 68,750 66,149 63,548 60,946 58,345 55,744 53,142

Total Assets (Package 1,2,3 & P3,P4,P10) 480,912 463,135 446,665 430,614 414,984 399,881 386,054 372,614

(Liabilities and Capital)

Liabilities 389,663 364,308 338,954 314,459 289,965 265,471 241,088 217,566

Short-term loans 0 0 0 0 0 0 0 0

Long-term loans (Package #1,#2,#3) 354,258 331,521 308,785 286,909 265,033 243,157 221,281 200,265

Long-term loans (Package P3,P4,P10) 35,405 32,787 30,169 27,550 24,932 22,314 19,807 17,301

Capital (Package #1,#2,#3 & P3,P4,P10)) 91,249 98,826 107,711 116,155 125,019 134,410 144,966 155,048

Total Liabilities and Capital 480,912 463,135 446,665 430,614 414,984 399,881 386,054 372,614

FINANCIAL INDICATORS

2035 2,036 2037 2,038 2039 2,040 2041 2,042

Working Ratio 68% 68% 68% 68% 68% 68% 68% 68%

Operating Ratio 85% 85% 85% 85% 85% 85% 85% 85%

Rate of Return on Net Fixed Assets 2.1% 2.3% 2.4% 2.6% 2.8% 3.0% 3.3% 3.6%

Debt Service Coverage ratio 1.08 1.10 1.15 1.17 1.19 1.21 1.27 1.30  
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Cash Flow, Profit Loss Statement, Balance Sheet (11) 
BALANCE SHEET 

2043 2,044 2045 2,046 2047 2,048 2049 2,050

(Assets)

Current Assets 1,004 7,537 4,883 5,111 -8,622 -1,833 17,784 33,307

Cash & Deposit 1,004 7,537 4,883 5,111 -8,622 -1,833 17,784 33,307

Fixed Assets (Package #1,#2,#3 & P3,P4,P10) 358,558 339,360 329,737 317,620 319,852 300,655 281,457 269,340

Construction costs (Package #1,#2,#3) 24,567 0 9,574 7,080 21,429 0 0 7,080

Fixed assets (Package #1,#2,#3) 590,953 615,520 615,520 625,094 632,174 653,603 653,603 653,603

Depreciation (Package #1,#2,#3) S6 16,596 16,596 16,596 16,596 16,596 16,596 16,596 16,596

Net fixed assets (Package #1,#2,#3) 308,017 291,421 284,399 274,883 279,716 263,120 246,524 237,009

Construction (CP-P3, P4, P10)

Fixed assets (CP-P3, P4, P10) 146,996 146,996 146,996 146,996 146,996 146,996 146,996 146,996

Depreciation (CP-P3, P4, P10) 2,601 2,601 2,601 2,601 2,601 2,601 2,601 2,601

Net fixed assets (CP-P3, P4, P10) 50,541 47,940 45,338 42,737 40,135 37,534 34,933 32,331

Total Assets (Package 1,2,3 & P3,P4,P10) 359,562 346,898 334,621 322,731 311,229 298,822 299,241 302,647

(Liabilities and Capital)

Liabilities 194,044 170,521 146,999 123,477 99,955 76,433 53,156 43,562

Short-term loans 0 0 0 0 0 0 0 0

Long-term loans (Package #1,#2,#3) 179,249 158,234 137,218 116,203 95,187 74,171 53,156 43,562

Long-term loans (Package P3,P4,P10) 14,794 12,288 9,781 7,274 4,768 2,261 0 0

Capital (Package #1,#2,#3 & P3,P4,P10)) 165,519 176,376 187,621 199,254 211,275 222,389 246,085 259,086

Total Liabilities and Capital 359,562 346,898 334,621 322,731 311,229 298,822 299,241 302,647

FINANCIAL INDICATORS

2043 2,044 2045 2,046 2047 2,048 2049 2,050

Working Ratio 68% 68% 68% 68% 68% 68% 68% 68%

Operating Ratio 85% 85% 85% 85% 85% 85% 85% 85%

Rate of Return on Net Fixed Assets 3.7% 4.0% 4.3% 4.6% 4.7% 5.2% 5.7% 6.0%

Debt Service Coverage ratio 1.32 1.34 1.37 1.39 1.42 1.45 2.75 3.47  
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Cash Flow, Profit Loss Statement, Balance Sheet (12) 
BALANCE SHEET 

2051 2,052 2053 2,054

(Assets)

Current Assets 56,064 50,670 54,507 63,695

Cash & Deposit 56,064 50,670 54,507 63,695

Fixed Assets (Package #1,#2,#3 & P3,P4,P10) 250,143 259,251 261,482 258,482

Construction costs (Package #1,#2,#3) 0 28,305 21,429 16,197

Fixed assets (Package #1,#2,#3) 660,683 660,683 688,988 710,417

Depreciation (Package #1,#2,#3) S6 16,596 16,596 16,596 16,596

Net fixed assets (Package #1,#2,#3) 220,413 232,122 236,955 236,556

Construction (CP-P3, P4, P10)

Fixed assets (CP-P3, P4, P10) 146,996 146,996 146,996 146,996

Depreciation (CP-P3, P4, P10) 2,601 2,601 2,601 2,601

Net fixed assets (CP-P3, P4, P10) 29,730 27,129 24,527 21,926

Total Assets (Package 1,2,3 & P3,P4,P10) 306,207 309,920 315,989 322,177

(Liabilities and Capital)

Liabilities 33,968 24,374 14,780 7,388

Short-term loans 0 0 0 0

Long-term loans (Package #1,#2,#3) 33,968 24,374 14,780 7,388

Long-term loans (Package P3,P4,P10) 0 0 0 0

Capital (Package #1,#2,#3 & P3,P4,P10)) 272,239 285,546 301,210 314,789

Total Liabilities and Capital 306,207 309,920 315,989 322,177

FINANCIAL INDICATORS

2051 2,052 2053 2,054

Working Ratio 68% 68% 68% 68%

Operating Ratio 85% 85% 85% 85%

Rate of Return on Net Fixed Assets 6.6% 6.4% 6.4% 6.6%

Debt Service Coverage ratio 3.54 3.60 4.72 4.82  
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1. General 

In 1996-1997, a JICA M/S and F/S Study carried out a wave calmness analysis for future port 
layout. In 2011, detailed engineering services of the Multi-purpose Terminal Development Project 
undertook a wave calmness analysis to determine the structural type of the quay. Although these 
studies had different purposes, some information can be utilized in this Project. In particular, the 
detailed engineering services collected wind observation data for 10 years from 2000 to 2010 in 
Sihanoukville metrological office and summarized the data for wave hind-cast by applying the SMB 
method. The data was finally combined with previous wave hind-cast data for the entrance of 
Sihanoukville Port. 

     This Project applied the combined wave occurrence frequencies for two periods from 1983 to 
1996 and 2000 to 2010, which were summarized in the detailed engineering services. Figure 1-1 
shows the flowchart of this analysis. 
 

Collection of Existing Composite
Wave Occurrence Frequency

Setting of Typical Waves

Computation of 
Wave Height Ratio inside Harbor

Examination of Wave Calmness
 

 Source: Project Team 
Figure 1-1  Flowchart of Wave Calmness Analysis 

2. Methodology of Wave Calmness Analysis 

(1) Computation of Wave Diffraction and Reflection 

1) General 

It is widely recognized that a series of reflection waves can be estimated by applying a 
numerical simulation. While there are various numerical models proposed for regular or irregular 
waves, the numerical model by Takayama (1981) can be adopted for the analysis. The conditions of 
the model are limited for constant depth but the model can be applied for the wave irregularity that is 
most important for the wave reflection and diffraction. 

2) Incident Wave from Harbor Entrance 

The basic equation (1.1) using the diffraction theory of the optics by Sommerfeld (1896) is 
given by Penny and Price (1944) as follows: 
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3) Calculation of the Effects of Reflected Waves 

The semi-infinite island reflection method, which is one of calculation methods to estimate the 
extent of the effects of waves reflected from the structure, can be applied for the estimation of 
reflected waves by means of diffraction diagrams as shown in Figure 2-1. 

 
 

P(x,y)：Analytical Solution given to Polar Coordinates 
 

r1      r2 

         y           Ｂ：Length of Semi-Infinite Island 
                    r,α：Polar Coordinate of Position P 
                    θ：Incidence Angle 
 
    α1      θ α2       
                      x 
 
         B 

 
Source: Project Team 

Figure 2-1  Concept of Semi-Infinite Island Method 

4) Calculation of the Waves Diffracted by Inner Jetty or Quay 

In the case where diffracted waves are met at a harbor entrance, there are some areas covered by 
an inner jetty or quay. The calculation of the diffracted waves can be estimated from considering the 
inner jetty or quay as a semi-infinite island as presented in Figure 2-2. 
 

 
 
                   X   
                      P(x,y) 
                θ    ｒ 
             y        
                    α 
 
    b 
    o 
 
    a 

 
Source: Project Team 

Figure 2-2  Concept of the Effect of Diffracted Waves inside Harbor 

5) Calculation of the Waves Diffracted by Inner Breakwater 

The calculation can be made by applying the semi-infinite island method to assume that the 
available range of incident angle at the opening of the inner breakwater is between a and b of the outer 
breakwater based on the line connected with the center of both openings as shown in Figure 2-3. 
 



KeRmagsikSaBIkarBRgwglT§PaBRbkYtRbECg 
nigkarGPivDÆn_kMBg;EpRkugRBHsIhnu 

enARBHraCaNacRkkm<úCa 

 

A-85 

b　　　　　　　　　　　　　　　　　α
　o 　　　　　　θ　　　　　　　　　　y

　　 a　　　　　　　　　　　　　 x
 

Source: Project Team 
Figure 2-3  Concept of Wave Diffraction for Opening of Inner Breakwater 

6) Calculation of Compounded Waves 

Assuming that Hi is the significant wave height of n=i given, ratios among wave heights (Kd) 
can be estimated by the composition of significant wave energies as shown in the equation below. 
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= å

=

      (A-4.2) 

where n : number of wave groups for the waves reflected by quay or incident 
                waves 

H1/3: significant wave height of incident waves at opening  

 

7) Setting of Reflection Ratio 

Table 2-1 shows the referable reflection ratio of common port facilities.  

Table 2-1  Referable Ratio of Wave Reflection 

Item Reflection Coefficient

Upright wall 0.7 - 1.0

Submerged upright breakwater 0.5 - 0.7

Rubble mound 0.3 - 0.6

Wave-dissipating blocks 0.3 - 0.5

Upright wave-dissipating structure 0.3 - 0.8

Natural beach 0.05 - 0.2  
Source: Technical Standards and Commentaries for Port and Harbor Facilities (2007) 
 

Referring to Table 2-1, this analysis applied the following reflection ratio for relevant port 
facilities for the present situation as described in Table 2-2. 

Table 2-2  Applied Ratio of Wave Reflection 

Item Reflection Coefficient

Upright wall 0.9

Rubble mound 0.4

Wave-dissipating blocks 0.4

Natural beach 0.2  
Source: Project Team 
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(2) Procedure to Estimate Ratio of Wave Calmness 

Ratio of wave calmness in front of the quay was estimated through the following procedure: 

l Collection of existing wave occurrence frequency table at the entrance of harbor 

l Setting of typical waves 

l Computation of wave height ratio distribution by each direction 

l Setting of target wave height in front of quay 

l Making the non-calmness ratio more than the target wave height from the occurrence 
frequency table 

l Estimation of calmness ratio by deduction of the non-calmness ratio from the total wave 
occurrence frequency ratio 

3. Setting of Typical Waves 

(1) Combined Wave Occurrence Frequencies at Entrance of Harbor 

Tables 3-1 and 3-2 respectively present combined wave occurrence frequencies at the harbor 
entrance of Sihanoukville Port, which were summarized in the detailed engineering services of the 
Multi-purpose Terminal. Generally, the values of wave height and period in these tables are 
comparatively bigger than those in the occurrence frequencies summarized in the 1996-1997 JICA 
M/S and F/S Study. However, considering the longer duration of wind observation and possible 
chronological change of wave occurrence, this analysis selected the combined occurrence frequencies. 

(2) Selection of Typical Waves 

Based on Tables 3-1 and 3-2, the following are the conditions of typical waves considered: 

l Wind observation duration: 1985-1996 and 2000-2010 

l Wave directions: SW, W, NW, N (W and NW are most dominant) 

l Wave height: H=1.0 meter (maximum value in classification including accumulated 
occurrence frequency of 97.5%) 

l Wave period: T=4.0 sec (corresponding to wave height as same) 

4. Calculation of Ratio of Wave Heights inside Harbor 

(3) Study Cases 

Taking into account the future container terminal plans, related new breakwaters that might be 
necessary with the development of the container terminal, the quay type and dominant wave directions, 
study cases are determined as shown in Table 4-1. Figures 4.1 to 4-5 also describe formations in the 
study cases. 
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Table 3-1  Wave Height Occurrence Frequency by Direction (1983-1996 & 2000-2010) 

ERR： 0.02

Occurrence
Frequency

Exceeding
Ocurrence
Frequency

(%) (%)

27.10 27.10 27.10

0.00 0.00 0.00 0.00 7.64 15.46 8.29 16.77 48.17 75.27

0.00 0.00 0.00 0.00 1.15 7.84 4.95 2.66 16.60 91.87

0.00 0.00 0.00 0.00 0.29 1.84 2.28 0.94 5.34 97.21

0.00 0.00 0.00 0.00 0.04 0.38 0.86 0.05 1.33 98.54

0.00 0.00 0.00 0.00 0.02 0.10 0.62 0.00 0.73 99.27

0.00 0.00 0.00 0.00 0.00 0.04 0.13 0.00 0.17 99.44

0.00 0.00 0.00 0.00 0.00 0.02 0.24 0.00 0.26 99.69

0.00 0.00 0.00 0.00 0.00 0.00 0.16 0.00 0.16 99.86

0.00 0.00 0.00 0.00 0.00 0.00 0.13 0.00 0.13 99.98

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 99.98

0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.02 100.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 100.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 100.00

Total (%) 0.00 0.00 0.00 0.00 9.14 25.66 17.68 20.42 27.10 100.00

～ 3.00

3.00 ～

～ 1.50

～ 1.75

～ 2.00

～ 2.25

～ 2.50

～ 2.75

W NW N CALMSE S SW

Sihanoukville

～ 1.00

NE

～ 1.25

～ 0.75

CALM

～ 0.25

～ 0.50

                Deg.
H(m)

E

 
Source: Study Information by Detailed Engineering Services of Multi-purpose Terminal 

Table 3-2  Wave Period Occurrence Frequency by Direction (1983-1996 & 2000-2010) 

ERR： 0.02

Occurrence
Frequency

Exceeding
Ocurrence
Frequency

(%) (%)

27.10 27.10 27.10

0.00 0.00 0.00 0.00 7.64 15.46 8.29 16.77 48.17 75.27

0.00 0.00 0.00 0.00 1.15 7.84 4.95 2.66 16.60 91.87

0.00 0.00 0.00 0.00 0.29 1.84 2.28 0.94 5.34 97.21

0.00 0.00 0.00 0.00 0.04 0.38 0.86 0.05 1.33 98.54

0.00 0.00 0.00 0.00 0.02 0.10 0.62 0.00 0.73 99.27

0.00 0.00 0.00 0.00 0.00 0.04 0.13 0.00 0.17 99.44

0.00 0.00 0.00 0.00 0.00 0.02 0.24 0.00 0.26 99.69

0.00 0.00 0.00 0.00 0.00 0.00 0.16 0.00 0.16 99.86

0.00 0.00 0.00 0.00 0.00 0.00 0.13 0.00 0.13 99.98

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 99.98

0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.02 100.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 100.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 100.00

Total (%) 0.00 0.00 0.00 0.00 9.14 25.66 17.68 20.42 27.10 100.00

～ 3.00

3.00 ～

～ 1.50

～ 1.75

～ 2.00

～ 2.25

～ 2.50

～ 2.75

W NW N CALMSE S SW

Sihanoukville

～ 1.00

NE

～ 1.25

～ 0.75

CALM

～ 0.25

～ 0.50

                Deg.
H(m)

E

 
Source: Study Information by Detailed Engineering Services of Multi-purpose Terminal 

Table 4-1  Study Cases for Calculation of Wave Height Ratio 

New Breakwater
①

New Breakwater
②

New Breakwater
③

Quay Type

1a-1-1 ○ ○ - Vertical Wall W,NW ○ ○

1a-1-2 ○ ○ - Wave Dissipating Block W,NW ○ ○

1a-2-1 × × - Vertical Wall W,NW ○ ○

1a-2-2 × × - Wave Dissipating Block W,NW ○ ○

1b-1-1 ○ - ○ Vertical Wall NW ○

1b-2-1 ○ - × Wave Dissipating Block NW ○

2a-1-1 ○ ○ - Vertical Wall W,NW ○ ○

2a-1-2 ○ ○ - Wave Dissipating Block W,NW ○ ○

2a-2-1 × ○ - Vertical Wall W,NW ○ ○

2a-2-2 × ○ - Wave Dissipating Block W,NW ○ ○

Fig. 1.4-1

Fig. 1.4-2

Fig. 1.4-3

Fig. 1.4-4

Fig. 1.4-5

Case
Faciltiy Formation

Wave
Direction

Wave
Distribution

Wave
Calmness

Formation
Drawing

 
Source: Project Team 
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Source: Project Team 

Figure 4-1  Facility Formation Cases (1a-1-1 & 1a-1-2) 



KeRmagsikSaBIkarBRgwglT§PaBRbkYtRbECg 
nigkarGPivDÆn_kMBg;EpRkugRBHsIhnu 

enARBHraCaNacRkkm<úCa 

 

A-89 

 
Source: Project Team 

Figure 4-2  Facility Formation Cases (1a-2-1 & 1a-2-2) 



KeRmagsikSaBIkarBRgwglT§PaBRbkYtRbECg 
nigkarGPivDÆn_kMBg;EpRkugRBHsIhnu 

enARBHraCaNacRkkm<úCa 

 

A-90 

 
Source: Project Team 

Figure 4-3  Facility Formation Cases (1b-1-1 & 1b-2-1) 
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Source: Project Team 

Figure 4-4  Facility Formation Cases (2a-1-1 & 2a-1-2) 
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Source: Project Team 

Figure 4-5  Facility Formation Cases (2a-2-1 & 2a-2-2) 
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(4) Calculation Conditions 

Table 4-2 presents the calculation conditions of wave diffraction and reflection and Figure 4.6 
shows the estimation of spreading parameter (Smax). 

Table 4-6  Calculation Conditions of Wave Diffraction and Reflection 

Selected Condtion

W，NW
degree 270.0, 315.0

Wave Height H (m) 1
Wave Period T (sec) 4
Wave Length L(m) 24.96
Depth (m) 14
Tide (m) ±0.00
Ratio of Depth and Wave Length h/L0 0.561
Smax 10 (Fig. 4-6)

3
50

Fig. 4-1 - 4-5
1

(m) 10

Formation and Reflection Coefficient
Degree of Reflection
Computation Mesh （⊿X×⊿Y）

Wave Direction

Description

Representing
Wave Condtion

Number of Partted Frequency
Number of Partted Wave Direction

 
Source: Project Team 

 
Source: Technical Standards and Commentaries for Port and Harbor Facilities (2007) 

Figure 4-6  Estimation of Spreading Parameter (Smax) 

(5) Calculation of Transmitted Wave Heights at North Breakwater (North) 

It is confirmed that the north breakwater (north) has incomplete sections on the west-side longer 
portion. Facility formation cases 1a and 1b considered transmitted waves through such sections inside 
the harbor. Typical waves were the incident waves for the computation and the transmitted waves were 
also considered for wave calmness analysis inside the harbor. Table 4-3 shows the results of the 
calculation and Figure 4-7 presents the estimation of the transmission ratio of a stone dick or 
breakwater. 
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Table 4-3  Results of Calculated Transmitted Wave Heights inside Harbor 

Height Period
(m) H0’(m) T0(s) L0(m) B(m) hc(m) hc/H0’ Ht/H0’ Ht(m)

① 52.3 11 2.1 0.4407 1.68 0.071 0.07
② 647.5 14 0.5 0.5609 0.4 0.028 0.03
③ 316.6 11 2.1 0.4407 1.68 0.071 0.07
④-1 344.7 14 0.5 0.5609 0.4 0.028 0.03
④-2 557.4 14 0.5 0.5609 0.4 0.028 0.03

Correlate
d  Height

Transmissio
n Ratio

Transmitted
Wave Height

Length
Equivalent Offshore

Waves
Height
above
Water

Wave
Length

Width of
Breakwat

er
Area
Nr.

B/L0

1 4 24.96

 

 
 

Source: Project Team 

 
Source: Norio Tanaka, Journal of Costal Engineering, 1976, pp154, JSCE 

Figure 4-7  Estimation of Transmission Ratio of Stone Dick or Breakwater 

(6) Calculation Results of Wave Height Ratios inside Harbor 

Figure 4-8 – 4-16 shows distributions of wave height ratios for each case. Also, for 
comparison to the present situation, Figure 4-17 introduces the distributions of wave height ratios 
without the new container terminal, which was studied in the detailed engineering services of the 
Multi-purpose Terminal. 

① 

② 

③ 

④-1 

① 

② 

③ 

④-2 
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Source: Project Team 

Figure 4-8  Distributions of Wave Height Ratios inside Harbor (1a-1-1:W & 1a-1-1:NW) 
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Source: Project Team 

Figure 4-9  Distributions of Wave Height Ratios inside Harbor (1a-1-2:W & 1a-1-2:NW) 
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Source: Project Team 

Figure 4-10  Distributions of Wave Height Ratios inside Harbor (1a-2-1:W & 1a-2-1:NW) 
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Source: Project Team 

Figure 4-11  Distributions of Wave Height Ratios inside Harbor (1a-2-2:W & 1a-2-2:NW) 
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Source: Project Team 

Figure 4-12  Distributions of Wave Height Ratios inside Harbor (1b-1-1:W & 1b-2-1:NW) 
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Source: Project Team 

Figure 4-13  Distributions of Wave Height Ratios inside Harbor (2a-1-1:W &2a-1-1:NW) 
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Source: Project Team 

Figure 4-14  Distributions of Wave Height Ratios inside Harbor (2a-1-2:W &2a-1-2:NW) 
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Source: Project Team 

Figure 4-15  Distributions of Wave Height Ratios inside Harbor (2a-2-1:W &2a-2-1:NW) 
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Source: Project Team 

Figure 4-16  Distributions of Wave Height Ratios inside Harbor (2a-2-2:W &2a-2-2:NW) 
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Source: Study Information in Detailed Engineering Services of Multi-purpose Terminal 

Figure 4-17  Distributions of Wave Height Ratios inside Harbor (Present Situation: N&NW) 
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5. Calculation of Wave Calmness Ratio inside Harbor 

(1) Target Wave Height, and Study Cases and Locations 

In consideration of the minimum target vessel class (20,000 DWT) to be accommodated at the 
new quay, the target wave height was determined as H=0.5 m. Table 5-1 shows study cases and Figure 
5-1 presents locations to estimate the wave calmness ratio. 

Table 5-1  Study Cases for Calculation for Wave Calmness Ratio 

New Breakwater
①

New Breakwater
②

New Breakwater
③

Quay Type

1a-1-1 ○ ○ - Vertical Wall

1a-1-2 ○ ○ - Wave Dissipating Block

1a-2-1 × × - Vertical Wall

1a-2-2 × × - Wave Dissipating Block

2a-1-1 ○ ○ - Vertical Wall

2a-1-2 ○ ○ - Wave Dissipating Block

2a-2-1 × ○ - Vertical Wall

2a-2-2 × ○ - Wave Dissipating Block

Formation
Case

Case Combination

 
Source: Project Team 

 
 
 

  
 

  
 

Source: Project Team 
Figure 5-1  Locations for Calculation of Wave Calmness Ratio 

ST.1 
ST.2 

ST.1 
ST.2 

ST.1 
ST.2 

【2a-1-1,2】 【2a-2-1,2】 

ST.1 
ST.2 
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(2) Results of Calculation of Wave Calmness Ratio 

Based on distributions of wave height ratio inside the harbor as shown in Figure 4-8 – 4-16, 
wave calmness ratios were calculated at two locations in front of the new container quay (two berths) 
for each case. 

Table 5.2 presents a summary of calculation results of wave calmness ratio and Table 5-3 – 5-10 
show the results for calculation of wave calmness ratio for each case. As seen in the tables, in the case 
where breakwater ① does not exist, the calmness ratios for all cases do not satisfy the target ratio of 
97.5%. In the case where breakwater ① exists and the quay type is a vertical wall, the calmness 
ratios do not satisfy the target ratio. On the other hand, in the case where breakwater ① exists and the 
quay type is wave dissipating block, the calmness ratios satisfy the target ratio. 

From the above, it is concluded that Cases 1a-1-2 and 2a-1-2 which have breakwater  ① and 
wave dissipating block type quays are the only cases that satisfy the target ratio. Furthermore, all 
Cases 2a tend to have better calmness than Cases 1a.  

Table 5-2  Summary of Calculation Results of Wave Calmness Ratio 

New
Breakwater ①

New
Breakwater ②

New
Breakwater ③

Quay Type ST.1 ST.2

1a-1-1 ○ ○ - Vertical Wall W,NW 96.66 96.96
1a-1-2 ○ ○ - Wave Dissipating Block W,NW 97.84 98.07
1a-2-1 × × - Vertical Wall W,NW 95.46 95.76
1a-2-2 × × - Wave Dissipating Block W,NW 96.61 96.75
2a-1-1 ○ ○ - Vertical Wall W,NW 97.43 96.58
2a-1-2 ○ ○ - Wave Dissipating Block W,NW 98.56 97.91
2a-2-1 × ○ - Vertical Wall W,NW 96.01 95.55
2a-2-2 × ○ - Wave Dissipating Block W,NW 97.03 96.65

Formation
Case

Case Combination
Wave

Direction

Wave Calmness

 
Source: Project Team 
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Table 5-3  Results for Calculation of Wave Calmness inside Harbor (ST.1 & ST.2: 1a-1-1) 

 
Source: Project Team 
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Table 5-4  Results for Calculation of Wave Calmness inside Harbor (ST.1 & ST.2: 1a-1-2) 

 
Source: Project Team 
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Table 5-5  Results for Calculation of Wave Calmness inside Harbor (ST.1 & ST.2: 1a-2-1) 

 
Source: Project Team 
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Table 5-6  Results for Calculation of Wave Calmness inside Harbor (ST.1 & ST.2: 1a-2-2) 

 
Source: Project Team 
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Table 5-7  Results for Calculation of Wave Calmness inside Harbor (ST.1 & ST.2: 2a-1-1) 

 
Source: Project Team 
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Table 5-8  Results for Calculation of Wave Calmness inside Harbor (ST.1 & ST.2: 2a-1-2) 

 
Source: Project Team 
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Table 5-9  Results for Calculation of Wave Calmness inside Harbor (ST.1 & ST.2: 2a-2-1) 

 
Source: Project Team 
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Table 5-10  Results for Calculation of Wave Calmness inside Harbor (ST.1 & ST.2: 2a-2-2) 

 
Source: Project Team 
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Geotechnical Investigation (Sep. 2011 by JICA Project Team) 

 
Figure A 0-1  Location of bore holes and soil profiles  

 
Figure A 1-2  Boring log for BH-11JO-01 
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Figure A 1-3  Boring log for BH-11JO-02 

 
Figure A 1-4  Boring log for BH-11JO-03 and BH-11JO-04 
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Figure A 1-5  Boring log for BH-11JO-05 

 
Figure A 1-6  Boring log for BH-11JO-06 
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Figure A 1-7  Soil Profile (Line 1) 
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Figure A 1-8  Soil Profile (Line 2) 
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Figure A 1-9  Soil Profile (Line 3) 
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Figure A 1-10  Soil Profile (Line 4) 
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Table A 1-1  Summary of laboratory test (part 1) 

Natural Dry

W wab rs rW rd WL Wp

m m mm mm mm mm mm mm mm mm mm mm mm mm mm mm % % g/cm3 g/cm3 g/cm3 % %

BCP1 BH-11JO-01 UD1 1.4 2.4 0.3 1.8 3.1 14.3 37.0 18.3 12.4 2.3 3.2 7.3 29.5 2.66 1.93 1.49 23.8 16.4

BCP2 BH-11JO-01 UD2 5.5 6.5 0.1 0.4 1.7 2.6 13.7 34.2 21.4 12.0 2.6 3.3 8.0 30.8 2.65 1.91 1.46 24.6 17.0

BCP3 BH-11JO-01 UD3 8.8 9.8 0.2 2.4 4.0 14.6 32.0 19.8 14.2 1.5 2.0 9.3 15.6 2.65 2.12 1.83 18.9 13.9

BCP4 BH-11JO-01 UD6 14.5 15.5 0.1 0.2 0.2 0.3 1.0 1.0 28.5 9.6 12.3 46.8 24.7 2.71 1.98 1.59 46.5 20.9

BCP9 BH-11JO-01 RC1 15.9 17.7 0.34 5.5 2.68 2.32 2.31

BCP5 BH-11JO-02 UD1 1.9 2.9 0.6 1.7 7.5 21.2 11.8 18.9 3.8 6.5 28.0 17.1 2.67 2.07 1.77 25.7 12.6

BCP6 BH-11JO-02 UD2 5.6 6.6 0.2 1.5 2.6 13.2 32.9 16.5 12.4 2.6 6.2 11.9 34.5 2.67 1.87 1.39 27.0 16.6

BCP10 BH-11JO-02 UD3 8.5 9.5 1.4 2.0 0.5 0.0 0.3 1.2 2.1 7.3 33.1 16.8 15.1 4.2 5.9 10.1 32.2 2.66 1.89 1.43 30.6 16.4

BCP7 BH-11JO-02 UD4 13.6 14.1 0.1 0.9 3.2 36.1 7.0 9.4 43.3 17.0 2.72 2.10 1.79 44.2 19.7

BCP8 BH-11JO-02 UD5 21.6 22.0 0.1 0.5 4.7 17.6 16.7 23.3 20.8 5.5 4.6 0.9 1.1 4.2 19.8 2.66 2.09 1.74 CAT

BCP11 BH-11JO-02 D1 16.6 16.8 0.2 0.1 0.2 0.9 3.2 6.7 19.4 51.8 8.2 3.8 1.2 2.2 2.1 19.0 2.66 21.7 16.7

BCP12 BH-11JO-02 D3 20 20.2 2.3 47.8 31.9 6.7 2.7 2.1 6.5 20.2 2.65 24.8 16.9

BCP13 BH-11JO-02 RC1 24.5 25.5 0.42 4.80 2.69 2.35 2.34

BCP14 BH-11JO-03 UD1 3.2 4.2 0.1 0.1 0.6 2.1 3.8 10.1 42.7 17.9 10.0 3.6 3.5 5.5 26.1 2.65 1.97 1.56 24.3 16.8

BCP15 BH-11JO-03 D1 7.5 8.0 0.1 0.8 1.9 7.2 25.9 10.4 10.5 1.8 6.9 34.5 22.4 2.65 0.00 24.6 13.1

BCP16 BH-11JO-03 D2 8.8 9.3 0.1 0.1 0.9 2.6 5.7 21.3 52.1 7.7 3.8 1.3 1.9 2.5 18.2 2.64 21.5 16.3

BCP17 BH-11JO-03 RC1 10.5 11.5 0.52 4.90 2.67 2.34 2.33

BCP18 BH-11JO-03 UD2 13.2 14.2 0.1 0.3 0.3 39.2 9.7 13.8 36.6 20.4 2.69 2.07 1.72 40.3 19.6

BCP19 BH-11JO-04 UD1 3.2 4.2 0.1 0.3 1.9 4.4 11.6 41.5 15.5 13.4 1.2 4.3 5.8 37.2 2.67 1.84 1.34 23.6 16.8

BCP20 BH-11JO-04 RC1 7.3 8.3 0.53 4.60 2.65 2.36 2.34

BCP21 BH-11JO-05 UD1 4.6 5.6 0.1 0.7 1.4 4.3 26.4 19.1 19.5 6.1 11.1 11.3 49.1 2.64 1.72 1.15 38.7 20.6

BCP22 BH-11JO-05 UD2 8.0 9.0 0.6 0.5 0.0 0.1 0.2 0.5 1.9 12.3 14.3 20.3 4.8 6.8 37.7 25.8 2.71 1.98 1.57 33.2 16.4

BCP23 BH-11JO-05 D3 10.0 10.5 1.5 0.0 0.0 0.0 0.2 1.8 3.4 9.2 45.0 20.8 7.5 0.6 2.0 8.0 22.3 2.65 24.4 17.5

BCP24 BH-11JO-05 D4 12.0 12.5 0.1 1.5 16.4 10.8 11.8 24.6 8.6 4.8 0.8 1.3 19.3 23.6 2.68 24.3 12.9

BCP25 BH-11JO-05 D5 13.4 14.0 0.1 0.1 0.2 0.7 2.2 32.0 35.6 8.6 5.1 1.3 2.3 11.8 21.4 2.65 24.4 15.1

BCP26 BH-11JO-05 D6 14.5 15.0 0.2 0.4 0.1 0.3 0.9 1.3 4.7 41.3 23.4 12.8 1.7 2.1 10.8 20.0 2.65 23.0 14.1

BCP27 BH-11JO-05 RC2 20.9 21.9 1.10 5.22 2.68 2.34 2.31

BCP28 BH-11JO-05 RC4
25.9
26.7

26.08
26.88

0.52 3.54 2.68 2.42 2.41

RC4b 26.10 26.67 1.40 10.30 2.68 2.13 2.10

BCP29 BH-11JO-06 D2 2.0 2.4 13.0 6.2 4.3 0.8 1.4 2.1 1.2 1.8 7.9 9.3 20.8 5.0 8.8 17.4 21.2 2.72 25.0 14.4

BCP30 BH-11JO-06 RC2 3.5 4.7 0.79 2.16 2.70 2.56 2.54

BCP31 BH-11JO-06 RC4 5.7 6.4 0.48 2.29 2.73 2.57 2.56
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Table A 1-2  Summary of laboratory test (part 2) 

Soil Classification

U.C.S
U.C.S

(SATUR.)
Axial
Strain

According to ASTM D2487

Ip n e IL Sr qu quS ef Cv1-2 Cc Cr Cs Kv1-2 Pc

% % - - % kg/cm2 kg/cm2 % 10
-3

cm
2
/s - - - 10-7cm/s kg/cm2

1 BCP1 BH-11JO-01 UD1 7.4 44.0 0.785 1.77 100.0 0.16 7.57 0.95 0.15 0.06 0.02 0.22 0.94 Clayey sand SC

2 BCP2 BH-11JO-01 UD2 7.6 44.9 0.815 1.81 100.0 0.07 10.90 1.24 0.11 0.08 0.01 0.24 0.66 Clayey sand SC

3 BCP3 BH-11JO-01 UD3 5.0 30.9 0.448 0.34 92.3 1.01 3.42 1.18 0.036 0.019 0.011 0.08 1.09 Silty clay CL-ML

4 BCP4 BH-11JO-01 UD6 25.6 41.3 0.704 0.15 95.1 1.27 15.00 0.36 0.189 0.064 0.037 0.10 1.01 Lean clay CL

5 BCP9 BH-11JO-01 RC1 13.7 0.159 92.7 688 586 Sandstone Rock

6 BCP5 BH-11JO-02 UD1 13.1 33.7 0.508 0.34 89.9 0.69 14.75 0.30 0.130 0.046 0.018 0.07 1.00 Sandy lean clay CL

7 BCP6 BH-11JO-02 UD2 10.4 47.9 0.921 1.72 100.0 0.40 4.39 0.78 0.309 0.112 0.037 0.32 1.08 Clayey sand SC

8 BCP10 BH-11JO-02 UD3 14.2 46.2 0.860 99.6 0.62 3.51 1.37 0.240 0.079 0.030 0.42 1.20 Clayey sand SC

9 BCP7 BH-11JO-02 UD4 24.5 34.0 0.515 -0.11 89.8 3.75 15.07 0.50 0.131 0.060 0.021 0.06 1.51 Lean clay CL

10 BCP8 BH-11JO-02 UD5 34.4 0.525 100.3 1.15 0.036 0.018 0.008 0.08 0.87 Well-graded sand with silt SW-SM

11 BCP11 BH-11JO-02 D1 5.0 0.46 Poorly graded sand with silty clay SP-SC

12 BCP12 BH-11JO-02 D3 7.9 0.42 Clayey sand SC

13 BCP13 BH-11JO-02 RC1 13.0 0.149 86.7 688 586 Sandstone Rock

14 BCP14 BH-11JO-03 UD1 7.5 41.0 0.696 1.24 99.4 0.21 8.30 1.3 0.070 0.038 0.023 0.15 0.81 Clayey sand SC

15 BCP15 BH-11JO-03 D1 11.5 Sandy lean clay CL

16 BCP16 BH-11JO-03 D2 5.2 Poorly graded sand with silty clay SP-SC

17 BCP17 BH-11JO-03 RC1 12.8 0.147 89.0 Sandstone Rock

18 BCP18 BH-11JO-03 UD2 20.7 36.1 0.564 0.04 97.3 2.38 15.12 0.45 0.171 0.073 0.033 0.07 1.75 Lean clay CL

19 BCP19 BH-11JO-04 UD1 6.8 49.8 0.993 3.00 100.0 0.06 7.04 0.54 0.182 0.092 0.042 0.31 0.33 Silty, clayey sand SC-SM

20 BCP20 BH-11JO-04 RC1 11.5 0.130 93.8 706 563 Sandstone Rock

21 BCP21 BH-11JO-05 UD1 18.1 56.4 1.296 1.57 100.0 0.05 12.48 0.39 0.393 0.269 0.053 0.23 0.80 Clayey sand SC

22 BCP22 BH-11JO-05 UD2 16.8 42.1 0.726 0.56 96.3 0.45 0.263 0.087 0.024 0.15 1.18 Sandy lean clay CL

23 BCP23 BH-11JO-05 D3 6.9 0.70 Silty, clayey sand SC-SM

24 BCP24 BH-11JO-05 D4 11.4 0.94 Clayey sand SC

25 BCP25 BH-11JO-05 D5 9.3 0.68 Clayey sand SC

26 BCP26 BH-11JO-05 D6 8.9 0.66 Clayey sand SC

27 BCP27 BH-11JO-05 RC2 13.8 0.160 87.4 164 91 Sandstone Rock

28 BCP28 BH-11JO-05 RC4 10.1 0.112 84.7 670 567 Sandstone Rock

RC4b 21.6 0.276 100.0 6.37 0.00 Siltstone Rock

29 BCP29 BH-11JO-06 D2 10.6 0.64 Sandy lean clay with gravel CL

30 BCP30 BH-11JO-06 RC2 5.9 0.063 92.6 408 356 Sandstone Rock

31 BCP31 BH-11JO-06 RC4 6.2 0.066 94.7 317 174 Sandstone Rock
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