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Ａ１－１ 

1.  Member List of the Study Team 

 

(1) Member List of the Field Study Team 
 

Name Job Tide Occupation 

Yuki ARATSU Team Leader Japan International Cooperation Agency 

Shingo GOSE Chief Consultant ／Bridge Planner Katahira & Engineers International 

Shinya KAWADA  Specialist on the Environmental & 
Social Consideration  

Katahira & Engineers International 

Kiminori MATSUMOTO Bridge DesignerⅠ(Superstructure) Katahira & Engineers International 

Isao IGARASHI Bridge DesignerⅡ(Substructure)) Katahira & Engineers International 

Masao AIZAWA Topographic Surveyor Katahira & Engineers International 

Yoshiki KOEDA Topographic Surveyor Katahira & Engineers International 

Shigeru TAKARA Hydrological Surveyor Katahira & Engineers International 

Keiichi MURAKAMI Construction & Procurement Planner 
 /  Cost Estimator  

Katahira & Engineers International 

Kunihiko SAWANO Coordinator Katahira & Engineers International 

 

(2) Member List of the Accounting Schedule for Draft Final Report 
 

Name Work Affiliation 

Yuki ARATSU Team Leader Japan International Cooperation Agency 

Shingo GOSE Chief Consultant ／Bridge Planner Katahira & Engineers International 

Shinya KAWADA Specialist on the Environmental & 
Social Consideration  

Katahira & Engineers International 

Isao IGARASHI Bridge DesignerⅡ(Substructure)) Katahira & Engineers International 

Shigeru TAKARA Hydrological Surveyor Katahira & Engineers International 
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2.  Study Schedule 
 
(1) Field Study Schedule (July05,2004～August18,2004) 
 

No. DATE 

Team 
Leader 
 

 
 
 

Yuki 
Aratsu 

Chief 
Consultant 
／Bridge 
Planner 

 
 

Shingo 
Gose 

Bridge 
DesignerⅠ 

Superstructure 
 
 
 

Kiminori 
Matsumoto 

Coordinator 
 
 
 
 
 

Kumihiko 
Sawano 

Environmental 
 &  Social  
Consideration  

 
 
 

Shinya 
Kawada 

Hydrological 
Surveyor 

 
 
 
 

Shigeru 
Takara 

Topographic 
Surveyor 

 
 
 
 

Masao 
Aizawa 

Topographic 
Surveyor 

 
 
 
 

Yoshiki 
Koeda 

Bridge 
DesignerⅡ 

Substructure 
 
 
 

Isao 
Igarashi 

Construction  
& 

Procurement 
Planner 
/ Cost 
 Estimator 

 
Keiichi 

Murakami 
1 7 5 Mon ---------- NRT→JKT(JAL725) ---------- ---------- NRT→JKT NRT→DPS(JAL729) ---------- ---------- 
2  6 Tue ---------- Meeting with JICA &  

Kimpraswil 
---------- ---------- Data 

Collection 
DPS→ 

Mataram 
Meeting 

DPS →

Kupang 
 
Meeting 

---------- ---------- 

3  7 Wed ---------- Meeting with Kimpraswil ---------- ---------- ↓ Mataram→ 
Tongo 

Meeting 

Kupang →

Soe 
 
Meeting 

---------- ---------- 

4  8 Thu ---------- Data Collection ---------- ---------- ↓ Site Survey 
in NTB 

Site Survey 
in NTT 

---------- ---------- 

5  9 Fri ---------- Data Collection ---------- NRT→DPS ↓ ↓ ↓ ---------- ---------- 
 JKT→DPS 6  10 Sat ---------- Data Collection ---------- 
DPS→Kupang→Soe 

↓ ↓ ---------- ---------- 

7  11 Sun ---------- Data Collection ---------- Site Survey in NTT ↓ ↓ ---------- ---------- 
8  12 Mon NRT →

JKT 
Data Collection ---------- ↓ ↓ Soe →

Kupang 
→DPS 

---------- ---------- 

9  13 Tue Meeting with JICA Office,Courtesy call 
To EOJ,MOF & Kimpraswil 

---------- ↓ ↓ DPS→ 
Mataram 
→Maluk 

---------- ---------- 

10  14 Wed JKT→Mataram , Meeting with Gov.of 
NTB 

---------- ↓ Site Survey in NTB ---------- ---------- 

11  15 Thu Mataram→Tongo , Site Survey in NTB ---------- ↓ ↓ NRT→DPS(JAL729) 
12  16 Fri Maluk→Mataram ---------- ↓ ↓ DPS→Mataram→Tongo 
13  17 Sat Mataram→DPS NRT→DPS ↓ Site Survey in NTB 
14  18 Sun DPS→Kupang , Meeting with Gov.of NTT 

Kupang→Soe 
↓ ↓ 

Site Survey in NTT  15  19 Mon 

Soe→Kupang Analysis Soe →

Kupang 

↓ ↓ 

16  20 Tue Kupang→DPS→JKT Site Survey 
in NTT 

Kupang →

DPS 
→JKT 

Soe→Kupang→DPS ↓ 

17  21 Wed Discussion with 
Kimpraswil 

↓ Discussion DPS→Mataram, 
Data Collection 

↓ 

18  22 Thu Discussion & Signing 
on M/D 

↓ ↓ Data Collection 
Mataram→Maluk 

↓ 

19  23 Fri Report to JICA,EOJ 
& MOF 

↓ Report Site Survey in NTB Maluk→Mataram→DPS 

    JKT→ Report  JKT→   
20  24 Sat →NRT JKT→ 

Mataram
→ 

Maluk 

↓ →NRT ↓ DPS→Kupang→Soe 

21  25 Sun ---------- Site 
Survey 
in NTB 

↓ ---------- ↓ Site Survey in NTT 

22  26 Mon ---------- ↓ ↓ ---------- ↓ ↓ 
23  27 Tue ---------- ↓ ↓ ---------- ↓ ↓ 
24  28 Wed ---------- ↓ Soe→Kupang 

→DPS→JKT 
---------- ↓ ↓ 

25  29 Thu ---------- ↓ Analysis ---------- ↓ ↓ 
26  30 Fri ---------- Maluk→ 

Mataram 
↓ ---------- ↓ ↓ 

27  31 Sat ---------- Mataram
→ 

JKT 

↓ ---------- ↓ ↓ 

28 8 1 Sun ---------- Data Collection & Analysis ---------- ↓ Soe→Kupang→DPS→JKT 
29  2 Mon ---------- ↓ ---------- Maluk→Mataram Analysis Analysis 

JKT→ 
Data Collection & Analysis 

30  3 Tue ---------- ↓ NRT→JKT Mataram→DPS→JKT ↓ →NRT ↓ 
31  4 Wed ---------- Data Collection & Analysis ---------- ↓ 
32  5 Thu ---------- ↓ ---------- ↓ 
33  6 Fri ---------- ↓ ---------- ↓ 
34  7 Sat ---------- ↓ ---------- ↓ 
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35  8 Sun ---------- ↓ ---------- ↓ 
36  9 Mon ---------- ↓ ---------- ↓ 
37  10 Tue ---------- ↓ ---------- ↓ 
38  11 Wed ---------- Data Collection & Analysis Analysis 

JKT→ 
Data Collection & Analysis ---------- ↓ 

39  12 Thu ---------- ↓ →NRT Analysis , JKT→ ---------- ↓ 
40  13 Fri ---------- ↓ ---------- →NRT ---------- ↓ 
41  14 Sat ---------- ↓ ---------- ---------- ---------- ---------- ↓ 
42  15 Sun ---------- ↓ ---------- ---------- ---------- ---------- ↓ 
43  16 Mon ---------- ↓ ---------- ---------- ---------- ---------- ↓ 
44  17 Tue ---------- Analysis , JKT→ ---------- ---------- ---------- ---------- Analysis , JKT→ 
45  18 Wed ---------- →NRT ---------- ---------- ---------- ---------- →NRT 

NRT：Narita，JKT：Jakarta，DPS：Denpsar，JICA：Japan International Cooperation Agency 

EOJ：Embassy of Japan，MOF：Ministry of Finance，NTT：Nusa Tenggara Timor，NTB：Nusa Tenggara Barat 

MOS&RI：Ministry of Settlement & Regional Infrastructure 

 

 

 
 
(2)  Accounting Schedule of Draft Final Report (October28, 2004～November10, 2004) 
 
No. DATE Team Leader 

 
 

Yuki 
Aratsu 

Chief Consultant 
／Bridge Planner 

 
Shingo 
Gose 

Environmental & 
Social Consideration 

 
Shinya 
Kawada 

Hydrological 
Surveyor 

 
Shigeru 
Takara 

Bridge DesignerⅡ 
Substructure 

 
Isao 

Igarashi 
1 10 28 Thu ---------- NRT→JKT 
2  29 Fri ---------- Delineation (JICA)、Familiarization Visit (MOS&RI) 
3  30 Sat ---------- Meeting JKT→Mataram→Maluk 
4  31 Sun ---------- ↓ Field Survey of TabisuⅡ Bridge ( Site of NTB ) 
5 11 1 Mon ---------- Meeting (MOS&RI) Maluk→Mataram 
6  2 Tue NRT→JKT ↓ Delineation (Province of NTB) 
7  3 Wed Familiarization Visit and Meeting (JICA、MOS&RI、BAPPENAS)、Greeting(MOJ) Mataram→Kupang 
8  4 Thu Minutes of Discussions and Sign Delineation (Province of NTT)、Kupang→JKT 
9  5 Fri Meeting (MOS&RI)、Account(JICA、MOJ)、Mr.Aratsu：night JKT→ 

10  6 Sat →NRT Meeting 
11  7 Sun ---------- ↓ 
12  8 Mon ---------- Meeting (MOS&RI) and Data  Analysis 
13  9 Tue ---------- Meeting (MOS&RI)、night JKT→ 
14  10 Wed ---------- →NRT 
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3.  List of Parties Concerned in the Republic of Indonesia 

 

Name Position 

 

１．Ministry of Settlement & Regional Infrastructure（Jakarta） 

Mr. Hendrianto - Director General of Regional Infrastructures 

Mr. Frankie Tayu - Director of Eastern Regional Infrastructures 

Mr. Yayan Suryana - Subdirectorate of Design and Supervision 

Mr. Djoko Sulistyono - Subdirectorate of Design and Supervision 

Mrs. Yani Agustin - Subdirectorate of Environmental Affairs 

Mrs. Sri Indrarni - Subdirectorate of Region I, Eastern 

Mr. Judiono - Subdirectorate of budgeting and Foreign Aid Programme 

Mr. Mahfudz Madjid - Director of Technical Affairs 

Mr. Haryanto - Subdirectorate of NTB 

Mr. Bamang Prihartontano - Head for Subdirectorate of Road Transport 

２．JICA（Jakarta） 

Mr. Kaminaga - JICA expert 

３．Province of NTB（MATARAM） 

Mr. Nanang Samudera - NTB Provincial Secretary 

Mr. Djalal - Chief of Dinas Kimpraswil NTB 

Mr. Supardi - Chief of Subdinas Prasarana Jalan NTB 

Mr. Yayan Suryana - Subdirectorate of Design and Supervision 

Mr. Tino Suryadi - Chief of P3JJ NTB 

Mr. Darmandani - Dinas Kimpraswil NTB 

Mr. Mahlil - Dinas Kimpraswil NTB 

４．Province of NTT（KUPANG） 

Mr. Piet Alexander Tallo - Governor of NTT 

Mr. Pieter D. Rebo - Chief of Dinas Kimpraswil NTT 

Mr. Yohanes de Rozari - Chief of Sub Dinas Province NTT 

Mr. Herman Banoet - Chief of Economic Beureau 

Mr. Umbu Saga Anakaka - Chief of Public Relation Section 

Mr. Piet Nua Wea - Chief of Bappeda NTT (Planning) 

Mr. Gulam Husein - Chief of Program Beureau (Budgeting) 

Mrs. Regina Maanary - Coordinator of Foreign Aid Section Province NTT 

Mr. Djoko Sulistyono - Subdirectorate of Design and Supervision 

Mr. Ridolf Adam - Chief of P3JJ NTT 
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Appendix 5 
  

Schedule of cost estimation borne by the Recipient Country 
 
 As agreed with the Recipient Country, Works area required the construction should be 
provided by the Recipient Country. 
 
Detail of the works area is listed below. 
 

Base Camp and Plant Yard Casting Yard for PC Girder  
Location Area(m2) Location Area(m2) 

Menu 11,765 Menu 3,150 East Nusa 
Tenggara Fatuat 11,765 Fatuat 3,060 

Tanaman Ⅰ 1,438 
Puna Ⅲ 1,036 
Tabis Ⅰ 1,069 

West Nusa 
Tenggara 

Puna Ⅰ 11,765 

Tongoloka 1,394 
Sub Total  35,295  11,147 

 
Total area will be 35,295m2＋11,147m2＝46,442m2 
Assuming the land price is 1,1200Rp/m2、the total amount of land price will be   
 
1,1200Rp/m2x46,442m2=520MilRp=520Milx0.01155=6.0Mil Yen 
 
The amount of the 6 Million Yen should be borne by the Recipient Country. 
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6.  Other Relevant Data 

(1) Traffic Data 

1)  NTT 

Date : 

Location　①

N.B. S.B. N.B. S.B. N.B. S.B. N.B. S.B. N.B. S.B. N.B. S.B. N.B. S.B. N.B. S.B.
6:00 - 7:00 5 2 0 0 0 0 21 12 2 1 1 0 0 0 0 0
7:00 - 8:00 9 6 0 0 0 0 25 15 3 1 2 1 0 0 0 0
8:00 - 9:00 22 8 0 0 0 0 20 13 3 2 3 4 2 0 0 0
9:00 - 10:00 26 13 0 0 0 0 15 11 6 3 4 2 2 2 0 0

10:00 - 11:00 27 18 0 0 0 0 30 21 2 0 5 2 1 3 0 0
11:00 - 12:00 22 10 0 0 0 0 10 5 0 0 3 2 2 3 0 0
12:00 - 13:00 36 19 2 1 0 0 13 7 0 0 4 2 3 2 1 1
13:00 - 14:00 35 25 0 0 0 0 30 28 0 0 0 3 1 1 0 0

Oinlasi - Putun 14:00 - 15:00 19 28 0 0 0 0 9 11 0 0 0 1 1 1 0 0
North bound (N.B.)  ← 15:00 - 16:00 11 30 0 0 0 0 27 35 0 0 2 3 1 1 1 0
South bound (S.B.)  → 16:00 - 17:00 8 34 1 1 0 0 18 25 0 0 1 3 1 2 0 1

17:00 - 18:00 9 27 0 1 0 0 21 34 0 0 0 1 1 0 0 0

229 220 3 3 0 0 239 217 16 7 25 24 15 15 2 2

Date : 

Location　②

W.B. E.B. W.B. E.B. W.B. E.B. W.B. E.B. W.B. E.B. W.B. E.B. W.B. E.B. W.B. E.B.
6:00 - 7:00 3 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0
7:00 - 8:00 9 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 - 9:00 15 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:00 - 10:00 21 13 0 0 0 0 2 1 0 0 0 0 0 0 0 0

10:00 - 11:00 24 11 0 0 0 0 1 0 0 0 0 0 0 0 0 0
11:00 - 12:00 30 18 0 0 0 0 2 1 1 0 0 0 0 0 0 0
12:00 - 13:00 11 15 0 0 0 0 3 1 0 0 0 0 0 0 0 0
13:00 - 14:00 4 17 0 0 0 0 3 3 0 0 0 0 1 0 0 0

Putun - Menu 14:00 - 15:00 5 20 0 0 0 0 2 3 0 1 0 0 1 0 0 0
West bound (W.B.)  ← 15:00 - 16:00 7 11 0 0 0 0 2 4 0 0 0 0 0 1 0 0
East bound (E.B.)    → 16:00 - 17:00 2 12 0 0 0 0 0 2 0 0 0 0 0 1 0 0

17:00 - 18:00 0 4 0 0 0 0 0 2 0 0 0 0 0 0 0 0

131 130 0 0 0 0 17 17 1 1 0 0 2 2 0 0

Date : 

Location　②

W.B. E.B. W.B. E.B. W.B. E.B. W.B. E.B. W.B. E.B. W.B. E.B. W.B. E.B. W.B. E.B.
6:00 - 7:00 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:00 - 8:00 8 4 0 0 0 0 3 1 0 0 0 0 1 0 0 0
8:00 - 9:00 11 8 0 0 0 0 3 2 0 0 0 0 0 0 0 0
9:00 - 10:00 18 9 0 0 0 0 4 3 0 0 0 0 1 0 0 0

10:00 - 11:00 12 9 0 0 0 0 2 2 1 0 0 0 0 0 0 0
11:00 - 12:00 8 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00 - 13:00 6 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
13:00 - 14:00 4 8 0 0 0 0 3 5 0 0 0 0 0 0 0 0

Kotolin - Sahan 14:00 - 15:00 4 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0
West bound (W.B.)  ← 15:00 - 16:00 3 10 0 0 0 0 0 1 0 0 0 0 0 1 0 0
East bound (E.B.)    → 16:00 - 17:00 5 12 0 0 0 0 0 2 0 0 0 0 0 2 0 0

17:00 - 18:00 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0

81 72 0 0 0 0 15 16 1 1 0 0 3 3 0 0

July 13, 2004
Number of vehicles by vehicle type

Time Pedestrian Bicycle Livestock Motorcycle Passenger Car Bus Pick-up Truck

Sub total

Total 449 6 0 456 23 49 30

July 14, 2004

4

Number of vehicles by vehicle type
Time Pedestrian Bicycle Livestock Motorcycle Passenger Car Bus Pick-up Truck

Sub total

Total 261 0 0 34 2 0 4

July 15, 2004

0

Number of vehicles by vehicle type
Time Pedestrian Bicycle Livestock Motorcycle Passenger Car Bus Pick-up Truck

Sub total

Total 153 0 0 31 2 0 6 0

North bound

South bound

West bound

East bound

West bound East bound

Fatuat Bridge
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2)  NTB 

Date : 

Location　①

W.B. E.B. W.B. E.B. W.B. E.B. W.B. E.B. W.B. E.B. W.B. E.B. W.B. E.B. W.B. E.B.
6:00 - 7:00 7 5 0 1 2 1 4 0 2 3 1 0 0 1 0 0
7:00 - 8:00 10 11 1 3 1 2 8 1 2 1 0 0 0 0 1 2
8:00 - 9:00 25 5 2 0 2 0 5 1 4 3 0 0 1 1 1 1
9:00 - 10:00 17 3 0 0 1 2 4 1 3 2 0 0 1 1 1 2

10:00 - 11:00 10 6 1 0 0 0 2 2 2 0 0 0 0 1 2 0
11:00 - 12:00 14 10 1 0 1 0 1 1 2 1 0 0 2 0 1 1
12:00 - 13:00 8 5 0 1 1 0 0 0 0 1 0 0 0 1 1 0

Entrance of Tongo Villag 13:00 - 14:00 12 8 0 0 0 0 0 1 1 0 0 0 1 1 0 2
Maluk - Tongo 14:00 - 15:00 7 11 0 0 1 1 1 4 0 0 0 0 2 2 2 1

West bound (W.B.)  ← 15:00 - 16:00 5 18 0 0 1 2 0 6 0 3 0 0 1 1 1 1
East bound (E.B.)    → 16:00 - 17:00 10 25 1 0 0 1 2 8 2 0 0 0 1 0 1 1

17:00 - 18:00 2 18 0 1 0 2 0 3 3 2 0 1 0 0 0 1

127 125 6 6 10 11 27 28 21 16 1 1 9 9 11 12

Date : 

Location　②

W.B. E.B. W.B. E.B. W.B. E.B. W.B. E.B. W.B. E.B. W.B. E.B. W.B. E.B. W.B. E.B.
6:00 - 7:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:00 - 8:00 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 - 9:00 0 6 0 0 0 1 0 2 0 0 0 0 0 0 0 0
9:00 - 10:00 0 4 0 0 0 0 0 3 0 0 0 0 0 0 0 0

10:00 - 11:00 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0
11:00 - 12:00 2 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
12:00 - 13:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0

Before Tanaman I Bridg 13:00 - 14:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tongo - Tongoloka 14:00 - 15:00 0 0 0 0 0 0 2 0 0 0 0 0 1 0 0 0

West bound (W.B.)  ← 15:00 - 16:00 3 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0
East bound (E.B.)    → 16:00 - 17:00 3 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0

17:00 - 18:00 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12 12 0 0 2 2 6 6 0 0 0 0 1 1 0 0

Date : 

Location　③

W.B. E.B. W.B. E.B. W.B. E.B. W.B. E.B. W.B. E.B. W.B. E.B. W.B. E.B. W.B. E.B.
6:00 - 7:00 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0
7:00 - 8:00 2 0 0 1 0 1 0 1 0 0 0 0 0 0 0 0
8:00 - 9:00 5 0 0 2 0 1 0 0 0 0 0 0 0 0 0 0
9:00 - 10:00 4 0 1 2 0 0 0 0 1 0 0 0 0 0 1 0

10:00 - 11:00 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0
11:00 - 12:00 0 2 2 0 0 0 1 0 0 0 0 0 0 0 0 0
12:00 - 13:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13:00 - 14:00 0 0 1 0 0 0 0 2 0 1 0 0 0 0 0 0

Telonang Baru Village 14:00 - 15:00 0 2 0 0 2 0 1 0 0 0 0 0 0 1 0 1
- Bontong Village 15:00 - 16:00 0 2 0 0 0 0 1 0 0 0 0 0 0 0 0 0

West bound (W.B.)  ← 16:00 - 17:00 0 2 0 1 0 0 1 0 0 0 0 0 0 0 0 0
East bound (E.B.)    → 17:00 - 18:00 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0

11 9 6 6 2 2 4 6 1 1 0 0 1 1 1 1

July 29, 2004
Number of vehicles by vehicle type

Pedestrian Bicycle Pick-up TruckLivestock Motorcycle Passenger Car BusTime

Sub total

252 12 18 23

July 29, 2004

21 55 37 2Total

Number of vehicles by vehicle type
Pedestrian Bicycle Pick-up TruckLivestock Motorcycle Passenger Car BusTime

Sub total

24 0 2 0

July 29, 2004

4 12 0 0Total

Number of vehicles by vehicle type
Pedestrian Bicycle Pick-up TruckLivestock Motorcycle Passenger Car BusTime

Sub total

Total 20 12 2 24 10 2 0

West bound East bound

West bound
East bound

West bound

East bound

Tanaman I

Transmigration
A

Transmigration
A
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l
 
r
e
s
o
u
r
c
e
s
.
 

 

D
 

・
N
o
 
c
u
l
t
i
v
a
t
e
d
 
l
a
n
d
 
i
s
 
l
o
s
t
.
 

・
N
o
 
c
h
a
n
g
e
 
o
f
 
l
o
c
a
l
 
r
e
s
o
u
r
c
e
s
.
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t
i
o
n
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t
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r
 
C
o
n
s
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r
u
c
t
i
o
n

R
a
n
k

R
e
a
s
o
n
s
 

R
a
n
k

R
e
a
s
o
n
 

 
S
o
c
i
a
l
 

i
n
f
r
a
s
t
r
u
c
t
u
r
e
 

 
M
a
i
n
 l
i
n
e
 u
n
i
t
i
n
g
 o
n
e
 

v
i
l
l
a
g
e
 t
o
 a
n
o
t
h
e
r
i
s
 

s
e
c
u
r
e
d
 t
h
r
o
u
g
h
 w
h
o
l
e
 

y
e
a
r
.
 

E
 

T
a
k
i
n
g
 a
d
v
a
n
t
a
g
e
 o
f
 t
h
i
s
 b
r
id
g
e
 c
o
n
s
t
r
u
c
t
i
o
n 

p
r
o
j
e
c
t
,
 
l
o
c
a
l
 
g
o
v
e
r
n
m
e
n
t
 
m
a
y
 
c
o
m
m
e
n
c
e
 
t
h
e
 

p
r
o
j
e
c
t
 
o
f
 
e
x
i
s
t
i
n
g
 
r
o
a
d
 
i
m
p
r
o
v
e
m
e
n
t
 

e
a
r
l
i
e
r
.
 

E
 

T
a
k
i
n
g
 a
d
v
a
n
t
a
g
e
 o
f
 t
h
i
s
 b
r
id
g
e
 c
o
n
s
t
r
u
c
t
i
o
n 

p
r
o
j
e
c
t
,
 
l
o
c
a
l
 
g
o
v
e
r
n
m
e
n
t
 
m
a
y
 
c
o
m
m
e
n
c
e
 
t
h
e
 

p
r
o
j
e
c
t
 
o
f
 
e
x
i
s
t
i
n
g
 
r
o
a
d
 
i
m
p
r
o
v
e
m
e
n
t
 

e
a
r
l
i
e
r
.
 

S
o
c
i
a
l
 

o
r
g
a
n
i
z
a
t
i
o
n
 

l
i
k
e
 
l
o
c
a
l
 

d
e
c
i
s
i
o
n
-
m
a
k
i
n
g
 

i
n
s
t
i
t
u
t
i
o
n
s
 

 
 

A
d
v
e
r
s
e
 
i
m
p
a
c
t
 
o
n
 

s
o
c
i
a
l
 
o
r
g
a
n
i
z
a
t
i
o
n
 

D
 

T
h
e
r
e
 
i
s
 
n
o
 
i
m
p
a
c
t
 
o
n
 
s
o
c
i
a
l
 
o
r
g
a
n
i
z
a
t
i
o
n
.

D
 

T
h
e
r
e
 
i
s
 
n
o
 
i
m
p
a
c
t
 
o
n
 
s
o
c
i
a
l
 
o
r
g
a
n
i
z
a
t
i
o
n
.
 

E
x
i
s
t
i
n
g
 
l
o
c
a
l
 

s
e
r
v
i
c
e
s
 

L
o
c
a
l
 
p
e
o
p
l
e
s
 
c
a
n
n
o
t
 

u
s
e
 
a
c
c
e
s
s
 
r
o
a
d
 

d
u
r
i
n
g
 
b
r
i
d
g
e
 

c
o
n
s
t
r
u
c
t
i
o
n
.
 

I
m
p
a
c
t
 
o
n
 
e
x
i
s
t
i
n
g
 

l
o
c
a
l
 
s
e
r
v
i
c
e
 
 

 

E
 

・
D
u
r
i
n
g
 c
o
n
s
t
r
u
c
t
i
o
n
 w
o
r
k
s
 s
u
b
s
t
i
t
u
t
e
 r
o
a
d
 

w
i
l
l
 
b
e
 
s
e
c
u
r
e
d
.
 

・
N
u
n
k
o
l
o
 
v
i
l
l
a
g
e
r
s
 
c
a
n
 
r
e
a
c
h
 
t
h
e
 
p
u
b
l
i
c
 

f
a
c
i
l
i
t
i
e
s
 
l
i
k
e
 
m
a
r
k
e
t
s
,
 
s
c
h
o
o
l
s
 
a
n
d
 

h
o
s
p
i
t
a
l
s
 i
n
 B
o
k
i
n
g
 e
v
e
n
 i
n
 t
h
e
 r
a
i
n
y
 s
e
a
s
o
n
.

E
 

・
D
u
r
i
n
g
 c
o
n
s
t
r
u
c
t
i
o
n
 w
o
r
k
s
 s
u
b
s
t
i
t
u
t
e
 r
o
a
d
 

w
i
l
l
 
b
e
 
s
e
c
u
r
e
d
.
 

・
P
e
o
p
l
e
 
i
n
 
a
 
v
i
l
l
a
g
e
 
c
a
n
 
r
e
a
c
h
 
t
h
e
 
p
u
b
l
i
c
 

f
a
c
i
l
i
t
i
e
s
 
l
i
k
e
 
m
a
r
k
e
t
s
,
 
s
c
h
o
o
l
s
 
a
n
d
 

h
o
s
p
i
t
a
l
s
 
i
n
 
a
n
o
t
h
e
r
 
v
i
l
l
a
g
e
 
o
n
 
t
h
e
 
o
t
h
e
r
 

s
i
d
e
 o
f
 t
h
e
 r
i
v
e
r
 e
v
e
n
 i
n
 t
h
e
 r
a
i
n
y
 s
e
a
s
o
n
.
 

V
u
l
n
e
r
a
b
l
e
 

s
o
c
i
a
l
 
g
r
o
u
p
s
 

(
p
o
v
e
r
t
y
 
l
e
v
e
l
 

a
n
d
 
i
n
d
i
g
e
n
o
u
s
 

p
e
o
p
l
e
s
)
 

A
d
v
e
r
s
e
 
i
m
p
a
c
t
 
o
n
 

v
u
l
n
e
r
a
b
l
e
 
s
o
c
i
a
l
 

g
r
o
u
p
s
 

A
d
v
e
r
s
e
 
i
m
p
a
c
t
 
o
n
 

v
u
l
n
e
r
a
b
l
e
 
s
o
c
i
a
l
 

g
r
o
u
p
s
 

D
 

B
e
n
e
f
i
t
s
 d
u
e
 t
o
 b
r
i
d
g
e
 c
o
n
s
t
r
u
c
t
i
o
n
 w
i
l
l
 b
e
 

d
i
s
t
r
i
b
u
t
e
d
 
e
q
u
a
l
l
y
 
t
o
 
e
v
e
r
y
 
s
o
c
i
a
l
 
g
r
o
u
p
.

D
 

B
e
n
e
f
i
t
s
 d
u
e
 t
o
 b
r
i
d
g
e
 c
o
n
s
t
r
u
c
t
i
o
n
 w
i
l
l
 b
e
 

d
i
s
t
r
i
b
u
t
e
d
 
e
q
u
a
l
l
y
 
t
o
 
e
v
e
r
y
 
s
o
c
i
a
l
 
g
r
o
u
p
.
 

E
q
u
a
l
i
t
y
 
o
f
 

b
e
n
e
f
i
t
s
 
a
n
d
 

l
o
s
s
e
s
 

U
n
f
a
i
r
 
d
i
s
t
r
i
b
u
t
i
o
n
 

o
f
 
b
e
n
e
f
i
t
s
 
a
n
d
 

l
o
s
s
e
s
 

U
n
f
a
i
r
 
d
i
s
t
r
i
b
u
t
i
o
n
 

o
f
 
b
e
n
e
f
i
t
s
 
a
n
d
 

l
o
s
s
e
s
 
 

D
 

T
h
e
 G
o
v
e
r
n
o
r
 o
f
 t
h
e
 D
i
s
t
r
ic
t
 s
e
c
u
r
e
d
 a
t
 t
h
e
 

s
t
a
k
e
h
o
l
d
e
r
 
m
e
e
t
i
n
g
 
t
h
a
t
 
t
h
e
r
e
 
c
o
u
l
d
 
b
e
 
n
o
 

u
n
f
a
i
r
 d
i
s
t
r
i
b
u
t
i
o
n
 o
f
 b
e
n
ef
i
t
s
 a
n
d
 l
o
s
s
es
.
 

D
 

T
h
e
 G
o
v
e
r
n
o
r
 o
f
 t
h
e
 d
i
s
t
r
ic
t
 s
e
c
u
r
e
d
 a
t
 t
h
e
 

s
t
a
k
e
h
o
l
d
e
r
 
m
e
e
t
i
n
g
 
t
h
a
t
 
t
h
e
r
e
 
c
o
u
l
d
 
b
e
 
n
o
 

u
n
f
a
i
r
 d
i
s
t
r
i
b
u
t
i
o
n
 o
f
 b
e
n
ef
i
t
s
 a
n
d
 l
o
s
s
es
.
 

E
q
u
a
l
i
t
y
 
i
n
 

d
e
v
e
l
o
p
m
e
n
t
 

p
r
o
c
e
s
s
 

U
n
f
a
i
r
 
t
r
e
a
t
m
e
n
t
 
i
n
 

d
e
v
e
l
o
p
m
e
n
t
 
p
r
o
c
e
s
s

 
D
 

T
h
e
 G
o
v
e
r
n
o
r
 o
f
 t
h
e
 D
i
s
t
r
ic
t
 s
e
c
u
r
e
d
 a
t
 t
h
e
 

s
t
a
k
e
h
o
l
d
e
r
 
m
e
e
t
i
n
g
 
t
h
a
t
 
t
h
e
r
e
 
c
o
u
l
d
 
b
e
 
n
o
 

u
n
f
a
i
r
 
t
r
e
a
t
m
e
n
t
 
i
n
 
d
e
v
e
l
o
p
m
e
n
t
 
p
r
o
c
e
s
s
.
 

D
 

T
h
e
 G
o
v
e
r
n
o
r
 o
f
 t
h
e
 D
i
s
t
r
ic
t
 s
e
c
u
r
e
d
 a
t
 t
h
e
 

s
t
a
k
e
h
o
l
d
e
r
 
m
e
e
t
i
n
g
 
t
h
a
t
 
t
h
e
r
e
 
c
o
u
l
d
 
b
e
 
n
o
 

u
n
f
a
i
r
 
t
r
e
a
t
m
e
n
t
 
i
n
 
d
e
v
e
l
o
p
m
e
n
t
 
p
r
o
c
e
s
s
.
 

G
e
n
d
e
r
 

 
I
n
c
r
e
a
s
e
/
d
e
c
r
e
a
s
e
 
o
f
 

o
p
p
o
r
t
u
n
i
t
y
 
f
o
r
 

g
e
n
d
e
r
 

d
i
s
c
r
i
m
i
n
a
t
i
o
n
 

D
 

A
l
t
h
o
u
g
h
 o
n
e
 o
f
 w
o
m
e
n
’
s
 b
u
r
d
e
n
s
 i
s
 t
o
 c
a
r
r
y
 

w
a
t
e
r
 
e
v
e
r
y
 
d
a
y
,
 
i
t
 
m
a
y
 
n
o
t
 
b
e
 
l
i
g
h
t
e
n
e
d
 

d
i
r
e
c
t
l
y
 b
y
 c
o
n
s
t
r
u
c
t
i
o
n
 o
f
 t
h
e
 n
e
w
 b
r
i
d
g
e
.

D
 

A
l
t
h
o
u
g
h
 o
n
e
 o
f
 w
o
m
e
n
’
s
 b
u
r
d
e
n
s
 i
s
 t
o
 c
a
r
r
y
 

w
a
t
e
r
 
e
v
e
r
y
 
d
a
y
,
 
i
t
 
m
a
y
 
n
o
t
 
b
e
 
l
i
g
h
t
e
n
e
d
 

d
i
r
e
c
t
l
y
 b
y
 c
o
n
s
t
r
u
c
t
i
o
n
 o
f
 t
h
e
 n
e
w
 b
r
i
d
g
e
.
 

 
C
h
i
l
d
r
e
n
’
s
 

r
i
g
h
t
s
 

 
I
n
c
r
e
a
s
e
/
d
e
c
r
e
a
s
e
 
o
f
 

o
p
p
o
r
t
u
n
i
t
y
 
f
o
r
 

c
h
i
l
d
r
e
n
’
s
 
r
i
g
h
t
 

d
i
s
t
u
r
b
a
n
c
e
 
 

D
 

A
l
t
h
o
u
g
h
 s
o
m
e
 o
f
 c
h
i
l
d
r
e
n
 c
a
n
n
o
t
 g
o
 t
o
 s
c
h
o
o
l 

b
e
c
a
u
s
e
 t
h
e
y
 h
a
v
e
 t
o
 s
u
p
p
o
r
t
 t
h
e
i
r
 f
a
m
i
l
y
,
 i
t 

m
a
y
 n
o
t
 b
e
 c
h
a
n
g
e
d
 d
i
r
e
c
t
l
y
 b
y
 c
o
n
s
t
r
u
c
t
i
o
n
 

o
f
 
t
h
e
 
n
e
w
 
b
r
i
d
g
e
.
 

D
 

A
l
t
h
o
u
g
h
 s
o
m
e
 o
f
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h
i
l
d
r
e
n
 c
a
n
n
o
t
 g
o
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c
h
o
o
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e
c
a
u
s
e
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h
e
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a
v
e
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u
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p
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r
t
 t
h
e
i
r
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a
m
i
l
y
,
 i
t 

m
a
y
 n
o
t
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e
 c
h
a
n
g
e
d
 d
i
r
e
c
t
l
y
 b
y
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o
n
s
t
r
u
c
t
i
o
n
 

o
f
 
t
h
e
 
n
e
w
 
b
r
i
d
g
e
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n

R
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n
k

R
e
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o
n
s
 

R
a
n
k

R
e
a
s
o
n
 

C
u
l
t
u
r
a
l
 

h
e
r
i
t
a
g
e
 

L
o
s
s
 
a
n
d
/
o
r
 

d
e
v
a
l
u
a
t
i
o
n
 
o
f
 

h
i
s
t
o
r
i
c
a
l
 
h
e
r
i
t
a
g
e
 

o
r
 
c
u
l
t
u
r
a
l
 

p
r
o
p
e
r
t
i
e
s
 
s
u
c
h
 
a
s
 

a
r
c
h
a
e
o
l
o
g
i
c
a
l
 

r
e
m
a
i
n
s
 
a
n
d
 

h
i
s
t
o
r
i
c
a
l
 
a
s
s
e
t
s
.
 

 
C
 

・
I
t
 s
h
o
u
l
d
 b
e
 u
n
d
e
r
s
t
o
o
d
 w
h
e
t
h
e
r
 t
h
e
r
e
 a
r
e
 

h
i
s
t
o
r
i
c
a
l
 
h
e
r
i
t
a
g
e
 
a
n
d
/
o
r
 
c
u
l
t
u
r
a
l
 

p
r
o
p
e
r
t
i
e
s
 
n
e
a
r
 
t
h
e
 
s
i
t
e
.
 
 

・
‘
S
a
c
r
e
d
 
S
t
o
n
e
’
 
i
n
 
t
h
e
 
m
o
u
n
t
a
i
n
 
o
n
 
t
h
e
 

r
i
g
h
t
 s
i
d
e
 o
f
 t
h
e
 r
i
v
e
r
 n
e
e
d
s
 t
o
 b
e
 r
e
s
e
r
v
e
d
.

C
 

I
t
 
s
h
o
u
l
d
 
b
e
 
u
n
d
e
r
s
t
o
o
d
 
w
h
e
t
h
e
r
 
t
h
e
r
e
 
a
r
e
 

h
i
s
t
o
r
i
c
a
l
 
h
e
r
i
t
a
g
e
 
a
n
d
/
o
r
 
c
u
l
t
u
r
a
l
 

p
r
o
p
e
r
t
i
e
s
 
n
e
a
r
 
t
h
e
 
s
i
t
e
.
 

L
o
c
a
l
 c
o
n
f
l
i
c
t
 o
f
 

i
n
t
e
r
e
s
t
s
 

C
o
n
f
l
i
c
t
 o
f
 i
n
t
e
r
e
s
t
s

C
o
n
f
l
i
c
t
 o
f
 i
n
t
e
r
e
s
t
s

D
 

T
h
e
 G
o
v
e
r
n
o
r
 o
f
 t
h
e
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i
s
t
r
ic
t
 s
e
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u
r
e
d
 a
t
 t
h
e
 

s
t
a
k
e
h
o
l
d
e
r
 
m
e
e
t
i
n
g
 
t
h
a
t
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h
e
r
e
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u
l
d
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e
 
n
o
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o
n
f
l
i
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t
 
o
f
 
i
n
t
e
r
e
s
t
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D
 

T
h
e
 G
o
v
e
r
n
o
r
 o
f
 t
h
e
 D
i
s
t
r
ic
t
 s
e
c
u
r
e
d
 a
t
 t
h
e
 

s
t
a
k
e
h
o
l
d
e
r
 
m
e
e
t
i
n
g
 
t
h
a
t
 
t
h
e
r
e
 
c
o
u
l
d
 
b
e
 
n
o
 

c
o
n
f
l
i
c
t
 
o
f
 
i
n
t
e
r
e
s
t
.
 

I
n
f
e
c
t
i
o
u
s
 

d
i
s
e
a
s
e
s
 

(
 
H
I
V
/
A
I
D
S
)
 

I
n
c
r
e
a
s
e
 
o
f
 

o
p
p
o
r
t
u
n
i
t
y
 
o
f
 

i
n
f
e
c
t
i
o
u
s
 
d
i
s
e
a
s
e
s

I
n
c
r
e
a
s
e
/
d
e
c
r
e
a
s
e
 
o
f
 

o
p
p
o
r
t
u
n
i
t
y
 
o
f
 

i
n
f
e
c
t
i
o
u
s
 
d
i
s
e
a
s
e
s

D
 

・
T
h
e
 t
e
m
p
o
r
a
r
y
 w
o
r
k
e
r
s
 f
r
om
 o
u
t
s
i
d
e
 s
h
o
ul
d
 

b
e
 g
u
a
r
a
n
t
e
e
d
 t
o
 b
e
 f
r
e
e
 f
r
o
m
 A
I
D
S
 a
n
d
 n
o
t
 t
o
 

s
p
r
e
a
d
 
A
I
D
S
 
t
o
 
t
h
e
 
l
o
c
a
l
 
a
r
e
a
.
 
 
 

・
O
p
p
o
r
t
u
n
i
t
y
 
s
u
f
f
e
r
i
n
g
 
f
r
o
m
 
i
n
f
e
c
t
i
o
u
s
 

d
i
s
e
a
s
e
s
 w
i
l
l
 n
o
t
 a
l
w
a
y
s
 i
n
c
r
e
a
s
e
 d
u
e
 t
o
 a
 n
e
w 

b
r
i
d
g
e
.
 

D
 

・
T
h
e
 t
e
m
p
o
r
a
r
y
 w
o
r
k
e
r
s
 f
r
om
 o
u
t
s
i
d
e
 s
h
o
ul
d
 

b
e
 g
u
a
r
a
n
t
e
e
d
 t
o
 b
e
 f
r
e
e
 f
r
o
m
 A
I
D
S
 a
n
d
 n
o
t
 t
o
 

s
p
r
e
a
d
 
A
I
D
S
 
t
o
 
t
h
e
 
l
o
c
a
l
 
a
r
e
a
.
 
 
 

・
O
p
p
o
r
t
u
n
i
t
y
 
s
u
f
f
e
r
i
n
g
 
f
r
o
m
 
i
n
f
e
c
t
i
o
u
s
 

d
i
s
e
a
s
e
s
 w
i
l
l
 n
o
t
 a
l
w
a
y
s
 i
n
c
r
e
a
s
e
 d
u
e
 t
o
 a
 n
e
w 

b
r
i
d
g
e
.
 

R
a
n
k
 
A
:
 
S
e
r
i
o
u
s
 
a
d
v
e
r
s
e
 
i
m
p
a
c
t
s
 
m
i
g
h
t
 
b
e
 
c
a
u
s
e
d
.
 

R
a
n
k
 
B
:
 
S
o
m
e
 
a
d
v
e
r
s
e
 
i
m
p
a
c
t
s
 
m
i
g
h
t
 
b
e
 
c
a
u
s
e
d
.
 
 

R
a
n
k
 
C
:
 
E
x
t
e
n
t
 
o
f
 
i
m
p
a
c
t
 
i
s
 
u
n
k
n
o
w
n
 
b
e
c
a
u
s
e
 
s
u
f
f
i
c
i
e
n
t
 
i
n
f
o
r
m
a
t
i
o
n
 
i
s
 
l
a
c
k
i
n
g
,
 
a
n
d
/
o
r
 
i
t
 
d
e
p
e
n
d
s
 
o
n
 
t
h
e
 
p
r
o
j
e
c
t
 
l
o
c
a
t
i
o
n
.
 

R
a
n
k
 
D
:
 
T
h
e
r
e
 
w
i
l
l
 
b
e
 
n
o
 
i
m
p
a
c
t
.
 
 

R
a
n
k
 
E
:
 
P
o
s
i
t
i
v
e
 
i
m
p
a
c
t
 
m
i
g
h
t
 
b
e
 
e
x
p
e
c
t
e
d
.
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T
a
b
l
e
 
(
2
)
 

 
S
c
r
e
e
n
i
n
g
 
o
f
 
E
n
v
i
r
o
n
m
e
n
t
a
l
 
I
m
p
a
c
t
 
d
u
e
 
t
o
 
B
r
i
d
g
e
 
C
o
n
s
t
r
u
c
t
i
o
n
 
i
n
 
N
T
B
 

 
P
o
s
s
i
b
l
e
 
C
a
u
s
e
 
a
n
d
 
E
f
f
e
c
t
 

 
B
r
i
d
g
e
 
C
o
n
s
t
r
u
c
t
i
o
n
 
P
r
o
j
e
c
t
 

E
v
a
l
u
a
t
i
o
n
 
I
t
e
m
s
 

D
u
r
i
n
g
 
C
o
n
s
t
r
u
c
t
i
o
n
 

A
f
t
e
r
 
C
o
n
s
t
r
u
c
t
i
o
n
 

R
a
n
k
 

R
e
a
s
o
n
s
 

I
m
p
a
c
t
 
o
n
 
H
u
m
a
n
 
H
e
a
l
t
h
 
a
n
d
 
S
a
f
e
t
y
,
 
a
n
d
 
N
a
t
u
r
a
l
 
E
n
v
i
r
o
n
m
e
n
t
 

A
i
r
 
q
u
a
l
i
t
y
 

D
e
t
e
r
i
o
r
a
t
i
o
n
 
o
f
 
a
i
r
 

q
u
a
l
i
t
y
 d
u
e
 t
o
 e
m
i
s
s
i
o
n
 

f
r
o
m
 
c
o
n
s
t
r
u
c
t
i
o
n
 

m
a
c
h
i
n
e
s
.
 
 

D
e
t
e
r
i
o
r
a
t
i
o
n
 
o
f
 
a
i
r
 

q
u
a
l
i
t
y
 
d
u
e
 
t
o
 
t
h
e
 

i
n
c
r
e
a
s
e
d
 
t
r
a
f
f
i
c
 

B
 

・
T
h
e
 l
e
v
e
l
 o
f
 p
o
l
l
u
t
i
o
n
 i
s
 n
o
t
 s
i
g
n
i
f
i
c
a
n
t
 b
e
c
a
u
s
e
 t
h
e
 n
u
m
b
e
r
 o
f
 c
o
n
s
t
r
u
c
t
i
o
n
 

m
a
c
h
i
n
e
s
 
w
o
r
k
i
n
g
 
a
t
 
t
h
e
 
s
a
m
e
 
t
i
m
e
 
i
s
 
l
i
m
i
t
e
d
.
 
 

・
T
h
e
 t
r
a
f
f
i
c
 v
o
l
u
m
e
 m
a
y
 n
o
t
 b
e
 e
x
p
e
c
t
e
d
 t
o
 b
e
 s
o
 s
i
g
n
i
f
i
c
a
n
t
 a
s
 i
n
 t
h
e
 c
i
t
y 

c
e
n
t
r
e
 
a
f
t
e
r
 
c
o
n
s
t
r
u
c
t
i
o
n
 
b
e
c
a
u
s
e
 
t
h
e
 
b
r
i
d
g
e
 
i
s
 
c
o
n
s
t
r
u
c
t
e
d
 
a
s
 
a
 
p
a
r
t
 
o
f
 

l
i
f
e
l
i
n
e
.
 

W
a
t
e
r
 
q
u
a
l
i
t
y
 

D
e
t
e
r
i
o
r
a
t
i
o
n
 
o
f
 
w
a
t
e
r
 

q
u
a
l
i
t
y
 
d
u
e
 
t
o
 
m
u
d
d
y
 

w
a
t
e
r
 

 
D
 

M
u
d
d
y
 w
a
t
e
r
 w
i
l
l
 b
e
 d
i
s
c
h
a
r
g
e
d
 a
l
m
o
s
t
 d
u
r
i
n
g
 3
 m
o
n
t
h
s
 f
r
o
m
 N
o
v
e
m
b
e
r
 t
o
 J
a
n
u
a
ry
 

i
n
 r
a
i
n
y
 s
e
a
s
o
n
 a
n
d
 t
h
e
 c
o
n
c
e
n
t
r
a
t
i
o
n
 c
a
n
 b
e
 d
i
l
u
t
e
d
 i
n
 l
a
r
g
e
 v
o
l
u
m
e
 o
f
 r
i
v
e
r 

w
a
t
e
r
.
 
 

S
o
i
l
 

I
n
c
r
e
a
s
e
 
i
n
 
s
o
i
l
 

e
r
o
s
i
o
n
 
d
u
e
 
t
o
 
l
a
n
d
 

p
r
e
p
a
r
a
t
i
o
n
 
a
n
d
/
o
r
 

d
e
f
o
r
e
s
t
a
t
i
o
n
.
 

 
D
 

T
h
e
 c
h
a
n
g
e
 o
f
 l
a
n
d
 u
s
e
 i
s
 m
i
n
i
m
u
m
 a
n
d
 p
r
e
v
e
n
t
i
v
e
 m
e
a
s
u
r
e
s
 o
f
 s
oi
l
 e
r
o
s
i
o
n
 w
i
l
l
 

b
e
 
c
o
n
s
i
d
e
r
e
d
 
w
h
i
l
e
 
d
e
s
i
g
n
i
n
g
.
 

W
a
s
t
e
 
 

(
f
r
o
m
 
t
h
e
 
p
r
o
j
e
c
t
)
 

G
e
n
e
r
a
t
i
o
n
 
o
f
 

c
o
n
s
t
r
u
c
t
i
o
n
 w
a
s
t
e
s
a
n
d
 

d
e
b
r
i
s
 

 
D
 

T
h
e
r
e
 
i
s
 
m
i
n
i
m
a
l
 
c
o
n
s
t
r
u
c
t
i
o
n
 
w
a
s
t
e
 
g
e
n
e
r
a
t
e
d
.
 

N
o
i
s
e
 
a
n
d
 
v
i
b
r
a
t
i
o
n
 

N
o
i
s
e
 a
n
d
 v
i
b
r
a
t
i
o
n
 d
u
e
 

t
o
 
c
o
n
s
t
r
u
c
t
i
o
n
 

m
a
c
h
i
n
e
s
 

N
o
i
s
e
 a
n
d
 v
i
b
r
a
t
i
o
n
 d
u
e
 t
o
 

t
h
e
 
i
n
c
r
e
a
s
e
d
 
t
r
a
f
f
i
c
 

D
 

T
h
e
r
e
 
i
s
 
n
o
 
h
o
u
s
e
 
n
e
a
r
 
t
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
.
 

A
c
c
i
d
e
n
t
s
 

C
a
s
u
a
l
t
y
 
o
f
 
e
m
p
l
o
y
e
e
s
 

a
n
d
 
l
o
c
a
l
 
p
e
o
p
l
e
 

I
n
c
r
e
a
s
e
 
i
n
 
t
r
a
f
f
i
c
 

a
c
c
i
d
e
n
t
 

D
   B
 

・
J
a
p
a
n
e
s
e
 c
o
n
t
r
a
c
t
o
r
 u
s
u
a
l
l
y
 c
o
n
d
u
c
t
s
 s
a
f
e
t
y
 e
d
u
c
a
t
i
o
n
 f
o
r
 w
o
r
k
e
r
s
 e
v
e
r
y
 d
a
y
 

d
u
r
i
n
g
 c
o
n
s
t
r
u
c
t
i
o
n
 a
n
d
 o
p
e
n
 t
h
e
 i
n
f
o
r
m
a
t
i
o
n
 o
f
 w
o
r
k
 s
c
h
e
d
u
l
e
 t
o
 l
o
c
a
l
 p
e
o
p
le
 

o
n
 
n
o
t
i
c
e
 
b
o
a
r
d
 
t
o
 
c
a
l
l
 
a
t
t
e
n
t
i
o
n
.
 

・
T
h
e
 
c
l
a
s
s
r
o
o
m
 
o
f
 
t
r
a
f
f
i
c
 
s
a
f
e
t
y
 
s
h
o
u
l
d
 
b
e
 
c
a
r
r
i
e
d
 
o
u
t
 
a
t
 
s
c
h
o
o
l
.
 

W
a
t
e
r
 
u
s
a
g
e
 

C
h
a
n
g
e
 
i
n
 
q
u
a
l
i
t
y
,
 

q
u
a
n
t
i
t
y
 
a
n
d
 
r
e
s
o
u
r
c
e
s
 

o
f
 
w
a
t
e
r
 

 
D
 

T
h
e
r
e
 i
s
 n
o
 i
m
p
a
c
t
 o
n
 w
a
t
e
r
 u
s
a
g
e
 b
e
c
a
u
s
e
 t
h
e
 p
r
o
j
e
c
t
 s
i
t
e
 i
s
 l
o
c
a
t
e
d
 a
t
 e
s
t
u
a
r
y
 

a
n
d
 
n
o
 
u
s
a
g
e
 
o
f
 
t
h
e
 
r
i
v
e
r
 
w
a
t
e
r
 
d
o
w
n
s
t
r
e
a
m
 
o
f
 
t
h
e
 
s
i
t
e
.
 
 

C
l
i
m
a
t
e
 
c
h
a
n
g
e
 

C
h
a
n
g
e
s
 i
n
 t
e
m
p
e
r
a
t
u
r
e
,
 

w
i
n
d
 
d
i
r
e
c
t
i
o
n
 
a
n
d
/
o
r
 

i
n
t
e
n
s
i
t
y
,
 
e
t
c
.
 

C
h
a
n
g
e
s
 
i
n
 
t
e
m
p
e
r
a
t
u
r
e
,
 

w
i
n
d
 
d
i
r
e
c
t
i
o
n
 
a
n
d
/
o
r
 

i
n
t
e
n
s
i
t
y
,
 
e
t
c
.
 

D
 

T
h
e
 s
c
a
l
e
 o
f
 t
h
e
 p
r
o
j
e
c
t
 i
s
 n
o
t
 l
a
r
g
e
 e
n
o
u
g
h
 t
o
 c
a
u
s
e
 a
n
y
 c
h
an
g
e
 i
n
 m
e
t
e
o
r
o
l
o
g
y
.
 

A6-7



 

 

 
P
o
s
s
i
b
l
e
 
C
a
u
s
e
 
a
n
d
 
E
f
f
e
c
t
 

 
B
r
i
d
g
e
 
C
o
n
s
t
r
u
c
t
i
o
n
 
P
r
o
j
e
c
t
 

E
v
a
l
u
a
t
i
o
n
 
I
t
e
m
s
 

D
u
r
i
n
g
 
C
o
n
s
t
r
u
c
t
i
o
n
 

A
f
t
e
r
 
C
o
n
s
t
r
u
c
t
i
o
n
 

R
a
n
k
 

R
e
a
s
o
n
s
 

E
c
o
s
y
s
t
e
m
 
a
n
d
 

b
i
o
d
i
v
e
r
s
i
t
y
 

O
b
s
t
r
u
c
t
i
o
n
 o
f
 b
r
e
e
d
i
n
g
 

o
f
 
n
a
t
u
r
a
l
 
s
p
e
c
i
e
s
 
a
n
d
 

/
o
r
 
e
x
t
i
n
c
t
i
o
n
 
o
f
 
t
h
e
m
 

d
u
e
 
t
o
 
i
n
t
e
r
r
u
p
t
i
o
n
o
r
 

l
o
s
s
 o
f
 t
h
e
i
r
 h
a
b
i
t
a
t
s
.

 
C
 

A
l
t
h
o
u
g
h
 t
h
e
 p
r
o
j
e
c
t
 s
i
t
e
 i
s
 a
 s
m
a
l
l
 a
r
e
a
,
 i
t
 s
h
o
u
l
d
 b
e
 e
x
a
m
i
n
ed
 w
h
e
t
h
e
r
 t
h
e
r
e
 

a
r
e
 a
n
y
 i
m
p
o
r
t
a
n
t
 s
p
e
c
i
e
s
 o
f
 f
a
u
n
a
 a
n
d
/
o
r
 f
l
o
r
a
 t
o
 b
e
 p
r
o
t
e
c
t
e
d,
 w
h
a
t
 t
h
e
 l
e
v
e
l
 

o
f
 
t
h
e
i
r
 
i
m
p
o
r
t
a
n
c
e
 
i
s
 
a
n
d
 
w
h
a
t
 
t
h
e
 
d
i
s
t
a
n
c
e
 
i
s
 
b
e
t
w
e
e
n
 
t
h
e
 
s
i
t
e
 
a
n
d
 
t
h
e
i
r
 

h
a
b
i
t
a
t
.
 

S
o
c
i
a
l
 
I
m
p
a
c
t
 

M
i
g
r
a
t
i
o
n
 
o
f
 

p
o
p
u
l
a
t
i
o
n
s
 

(
i
n
v
o
l
u
n
t
a
r
y
 

r
e
s
e
t
t
l
e
m
e
n
t
)
 

R
e
s
e
t
t
l
e
m
e
n
t
 
o
f
 
p
e
o
p
l
e
 

l
i
v
i
n
g
 
i
n
 
t
h
e
 
p
r
o
p
o
s
e
d
 

s
i
t
e
 o
r
 a
l
o
n
g
 t
h
e
 a
c
c
e
s
s
 

r
o
a
d
.
 

 
B
 

T
h
e
r
e
 
i
s
 
n
o
 
n
e
e
d
 
t
o
 
r
e
s
e
t
t
l
e
 
a
n
y
 
r
e
s
i
d
e
n
t
s
 
i
n
 
t
h
e
 
p
r
o
p
o
s
e
d
 
s
i
t
e
.
 

L
o
c
a
l
 
e
c
o
n
o
m
y
 

(
 
e
m
p
l
o
y
m
e
n
t
 
a
n
d
 

l
i
v
e
l
i
h
o
o
d
)
 

・
D
i
s
t
u
r
b
a
n
c
e
 
o
f
 

e
c
o
n
o
m
i
c
 
a
c
t
i
v
i
t
i
e
s
 

・
C
r
e
a
t
i
o
n
 o
f
 e
m
p
l
o
y
m
e
n
t

D
i
s
t
r
i
b
u
t
i
o
n
 
o
f
 
g
o
o
d
s
 
t
o
 

t
h
e
 
v
i
l
l
a
g
e
s
.
 

E
 

・
N
o
 
d
i
s
t
u
r
b
a
n
c
e
 
o
f
 
l
o
c
a
l
 
e
c
o
n
o
m
y
 

・
L
o
c
a
l
 p
e
o
p
l
e
 c
a
n
 h
a
v
e
 a
n
 o
p
p
o
r
t
u
n
i
t
y
 f
o
r
 w
o
r
k
i
n
g
 a
s
 c
o
n
s
t
r
u
c
t
i
o
n
 w
o
r
k
e
r
s
.
 

・
E
v
e
n
 i
n
 t
h
e
 r
a
i
n
y
 s
e
a
s
o
n
 l
o
c
a
l
 p
r
o
d
u
c
t
s
 c
a
n
 b
e
t
r
a
n
s
p
o
r
t
e
d
 t
h
r
o
u
g
h
 t
h
e
 n
e
w
 

b
r
i
d
g
e
s
 
i
f
 
t
h
e
 
a
c
c
e
s
s
 
r
o
a
d
 
i
s
 
i
m
p
r
o
v
e
d
 
a
n
d
 
c
o
n
n
e
c
t
e
d
 
t
o
 
L
u
n
y
u
k
.
 

U
t
i
l
i
z
a
t
i
o
n
 o
f
 l
a
n
d
 a
n
d 

l
o
c
a
l
 
r
e
s
o
u
r
c
e
s
 

C
h
a
n
g
e
 
i
n
 
u
t
i
l
i
z
a
t
i
o
n
 

o
f
 
l
a
n
d
 
a
n
d
 
l
o
c
a
l
 

r
e
s
o
u
r
c
e
s
 

A
c
c
e
s
s
 
t
o
 
l
o
c
a
l
 

r
e
s
o
u
r
c
e
s
 

D
 

・
N
o
 
c
u
l
t
i
v
a
t
e
d
 
l
a
n
d
 
i
s
 
l
o
c
a
t
e
d
 
n
e
a
r
 
t
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
.
 

・
N
o
 
c
h
a
n
g
e
 
o
f
 
l
o
c
a
l
 
r
e
s
o
u
r
c
e
s
.
 

 
S
o
c
i
a
l
 
i
n
f
r
a
s
t
r
u
c
t
u
r
e
 

 
L
i
n
e
 
u
n
i
t
i
n
g
 
v
i
l
l
a
g
e
s
 
t
o
 

L
u
n
y
u
k
 i
s
 s
e
c
u
r
e
d
 t
h
r
o
u
g
h
 

w
h
o
l
e
 y
e
a
r
 i
n
 t
h
e
 f
u
t
u
r
e
.
 

E
 

T
a
k
i
n
g
 
a
d
v
a
n
t
a
g
e
 
o
f
 
t
h
i
s
 
b
r
i
d
g
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
p
r
o
j
e
c
t
,
 
l
o
c
a
l
 
g
o
v
e
r
n
m
e
n
t
 
m
a
y
 

r
e
s
u
m
e
 b
r
i
d
g
e
 c
o
n
s
t
r
u
c
t
i
o
n
 o
f
 P
u
n
a
 I
I
 a
n
d
 c
o
m
m
e
n
c
e
 t
h
e
 p
r
o
j
e
c
t
 o
f
 e
x
i
s
t
i
n
g
 r
o
a
d
 

i
m
p
r
o
v
e
m
e
n
t
 
e
a
r
l
i
e
r
.
 

 

S
o
c
i
a
l
 
o
r
g
a
n
i
z
a
t
i
o
n
 

l
i
k
e
 
l
o
c
a
l
 

d
e
c
i
s
i
o
n
-
m
a
k
i
n
g
 

i
n
s
t
i
t
u
t
i
o
n
s
 

 
 

A
d
v
e
r
s
e
 
i
m
p
a
c
t
 
o
n
 
s
o
c
i
a
l
 

o
r
g
a
n
i
z
a
t
i
o
n
 
 

D
 

T
h
e
r
e
 
i
s
 
n
o
 
i
m
p
a
c
t
 
o
n
 
s
o
c
i
a
l
 
o
r
g
a
n
i
z
a
t
i
o
n
.
 

E
x
i
s
t
i
n
g
 l
o
c
a
l
 s
e
r
v
i
c
e
s
 
L
o
c
a
l
 
p
e
o
p
l
e
s
 
c
a
n
n
o
t
 

u
s
e
 
a
c
c
e
s
s
 
r
o
a
d
 
d
u
r
i
n
g
 

b
r
i
d
g
e
 
c
o
n
s
t
r
u
c
t
i
o
n
.
 

I
m
p
a
c
t
 
o
n
 
e
x
i
s
t
i
n
g
 
l
o
c
a
l
 

s
e
r
v
i
c
e
 
 

 

E
 

・
D
u
r
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
 
w
o
r
k
s
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(3)  Calculation of Design High Water Discharge 

 

For there is no gauging station along the river the bridges are planned to be 

installed, the rainfall data of the nearest meteorological station from the 

selected project sites were adopted for the calculation of probable rain fall by 

50 years, design high water level and discharge, as mentioned below:  

 

A) Calculation of Design Daily Rainfall  

① Collection and Arrangement of rainfall data 

Among the data collected, pick up the highest rainfall data and arrange 

the data for stochastic hydrological calculation  

② Stochastic hydrological calculation  

Calculate probable rainfalls by using stochastic/logarithmic form   

③ Calculate daily rainfall  

Determine the probable daily rainfall by 50 years  

B) Calculation of Design Flood Discharge  

① Illustrate the locations of planned bridges on map 

In West Nusa Tenggara province, the project road is shown only up to Tongo, 

the rest that the planned bridges are located had no alignment on map, so 

that those locations are determined on map by using a GPS and a map of 25,000 

scale.    

② Measurement of Catchments Area at bridge sites  

③ Determination of Run-off Factors at Each River 

④ Calculation of Reaching Time to Bridge Site  

 Determine the suitable velocity and reaching time among the figures 

calculated by using Kraven, Rziha and Manning equations.   

⑤ Determination of Average Rainfall within Reaching Time 

Determine the average rainfall within reaching time, in selection after 

the computation by using Itoh-A-Curve and Mononobe equation. 

⑥ Calculation of Flood Discharge 

Calculate Flood Discharge and check the adequacy of the Run-Off Factor. 

⑦ Calculation of Flood Water Level 

Calculate the Flood Water Level by using Manning and other Equations, and 

determine the level and discharge in comparison with the level attained 

from hearing on site.  
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The discharges of 50 years return period computed as mentioned above, are shown 

in the table below.  The project sites are divided mainly into two, East Nusa 

Tenggara and West Nusa Tenggara provinces. The rainfall data available are very 

limited, so that the trend and pattern of rainfall in the same province are assumed 

to be same for the calculation of probable rainfall and river discharge. In 

addition, for the data available is also only for 24 hours rainfall, the rainfall 

intensity during flood is reckoned by using a Itoh-A Curve together with the 24 

hours rainfall.  

 

In conformity with the local regulation and the importance of the structure, the 

return period of 50 years has been adopted. 24 hours rainfalls in both provinces 

are as follows: 

 

（NTT） 

Probable Raifall          （Unit:mm） 

Return Period 

(Years) 
100 50 30 10 5 3 2 

24 hours 

rainfall 
374.2 319.00 280.5 203.00 157.00 123.40 95.90 

 

（NTB） 

Probable Raifall                   (Unit:mm)       

Return Period 

(Years) 
100 50 30 10 5 3 2 

24 hours 

rainfall 
249.6 215.50 191.4 142.1 112.0 89.8 71.2 
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Calculation of Probable Rainfall　（by Thomas Method）

Applied Area：NTT

Name of the Meteolorogical Station ：Nunkolo

Maximum Rainfall of Each Year Rainfall Intensity 

Date of
Occurrance

maximum
Rainfall(mm)

24 Hours

87/06 103.0 100 Years 374.2

88/03 117.0 50 Years 319.0

89/07 318.0 30 Years 280.5

90/05 154.0 10 Years 203.0

91/12 87.0 5 Years 157.0

92/02 72.0 3 Years 123.4

93/12 59.0 2 Years 95.9

94/03 80.0

95/04 83.0

96/04 96.0

97/02/8 78.0

98/02/6 110.0

02/04/29 29.0

03/03/30 123.0

Applied Area：NTB

Name of the Meteolorogical Station ：Lunyuk

Maximum Rainfall of Each Year Rainfall Intensity 

Date of
Occurrance

maximum
Rainfall(mm)

24 Hours

67/03/21 60.0 100 Years 219.6

68/10/10 150.0 50 Years 215.5

69/11/03 160.0 30 Years 191.4

70/01/30 53.0 10 Years 142.1

71/10/17 80.0 5 Years 112.0

72/03/13 25.0 3 Years 89.8

73/02/09 50.0 2 Years 71.2

74/01/11 53.0

75/01/10 92.0

76/11/13 94.0

82/12/05 55.0

83/11/27 79.0

84/12/12 73.0

85/03/10 91.0

86/06/22 126.0

87/05/09 137.0

88/11/08 149.0

89/01/27 139.0

90/03/06 90.0

91/07/24 30.0

92/09/27 43.0

93/01/28 55.0

94/03/16 49.0

95/10/12 65.0

96/02/16 85.0

97/02/20 42.0

98/03/24 37.0

99/01/16 75.0
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