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ADB ' - Asian Development Bank

AGRARIAN ' - Badan Pertanahan Nasional
BAPPEDA - Badan Perencana Pembangunan Daerah -
(Provincial Development Planning Board)
BAPPENAS . - Badan Perencanaan Pembangunan Nasional
{(National Development Planning Board)
BIMAS . - Bimbingan Massal
Bina Marga - Directorate General of Highways
BPP : - Balai Penyuluhan Pertanian
(agricultural extension center)
BRI - Bank Rakyat Indonesia
(People's Bank of Indonesia)
BRIUD - - Bank Rakyat Indonesia Unit Desa
{village branch of BRI)
BULOG - Badan Urusan Logistik
Bupati ' - District Chief, Head of Kabupaten
Cabang Dinas - PU Seksi, (Administrative area for Irrigation with
- the PU-Wilayah)
Camat - Sub-district Chief, Head of Kecamatan
CRIFC - Central Researchi Institute for Food Crops-
CS : T - Construction supervision
Desa - - Village or group of small villages
DGFCA .. - Directorate General of Food Crops Agriculture,
Ministry of Agriculture
DGWRD - Directorate General of Water Resources
. Development, Ministry of Public Works
DIP - - Project Implementation Budget
DOI o - Directorate of Irrigation
Dolog =~ - - - Depot Logistik
pDrr - Dinas Pertanian Tanaman Pangan
DPU : - Direktorat Pekerjaan Umum
' Ministry of Public Works
FC ' . - Foreign currency

- E/S S - Engineering services



FY

GDP
GOI
Golongan

Gotong royong:

HYV
IBRD .

ICB
1GGI
INMAS

INMUM
INSUS

ISSP
JICA
Julu

Kabupaten
Kecamatan
RUD
KUPEDES

KUT

LC

1.CB

LPT Bogor

LP3ES

M&E
MCM

- Fiscal year [April 1 to March 31)

- Gross Domestic Product

- Government of Indonesia

- Division of an irrigation area in order to

. phase planting and reduce peak water demand

- Mutual assistance system

- High yielding variety

- International Bank for Reconstruction and - -

Development (World Bank)

- International competitive bidding

- Inter-governmental Group on Indonesia

- Intensifikasi Massal (massive intensification

for self sufficiency in food)

- Intensifikasi Umum -

- Intensifikasi Khusus

" (Special intensification program)

- Irrigation Sub-Sector Project

- Japan International Cooperation Agency

- Official responsible for the day-to-day
operation of an irrigation area, generally
no greater than 1,000 ha

- District (sub-division of province)

- Sub-district within the Kabupaten _

- Koperasi Unit Desa (Village unit co-operative)

- - Kredit Umum Pedesaan
(general rural credit program)
- Kredit Usaha Tani
- - Local currency

- Local competitive bidding

- Lembaga Penelitian Tanah Bogor
{Soil Classification System of Bogor)

- Lembaga Penelitian Pendidikan dan Penuangan,
Ekonomi. dan Social (Institute of Research,
Education & Information for Social & Economy)

- Lamp sum - o |

- Monitoring and evaluation

- million cubic meter (1,000,000 m3)



M/M
OECF

O &M
PBME
PDAM
Pelita
Pengamat
PLN
PMF
PMP
Polowijo

PPA
PPK

PPL
PPM
PPS
PPUP
PRPTE
PT

PUSRI
P2AT

P3A

- P3SA

RMG

- Man-months
- the Overseas Economic Cooperation Fund, Japan

- Operation and maintenance

- Project benefit monitoring and evaluation

- Perusahaan Daerah Air Minum
(Ministry of Drinking Water)

- Five Year Development Plan

- Water distribution supervisor

- Perusahaan Listrik.Negara

- Probable maximum f{lood

- Probable maximum precipitation

- All annual crops other than rice, sugar or
vegetables grown on wet paddy land

- Penjaga Pintu Air (Gate operator)
'~ Penyuluhan Pertanian Kecamatan

(Extension workers on Camat Level)

- Penyuluhan Pertanian Lapangan
~(Field extension worker)

- Penyuluh Pertanian Madya
{(agricultural extension supervisor)

- Penyuluh Pertanian Spesialis
(agricultural extension specialist)

- Penyuluh Pertanian Utama Pratama
{subject-sector supervisor)

- Program for the rehabilitation and expansion
of export crops, Ministry of Agriculture

- Dinas Pertanian Tanaman Pangan
(agricultural service)

- Pupuk Sriwijaya

- Proyek Pengembangan Air Tanah
{Groundwater Development Project)

- Perkumpulan Petani Pemakai Air
(Water Users Association)

- Proyek Pengembangan dan Penyelidikan Sumber-
sumber Air {(Water Resources Development and
Planning Project)

- Rheinische Missiongesellschaft

- vii -



Rp. - Indonesian Rupiah

Sawah . ‘ - Wet rice field

SCF - Standard conversion factor

SHS : _ - Sang Hyang Seri Seed Company

SUPRA INSUS - Super Intensifikasi Khusus

S/W - Scope of Work

TA - Technical Assistance -

TOR - Terms. of reference

TSP - -~ Triple Super Phosphate

T&V - Training and Visiting

Ulu-ulu : - an employee of the P3A responsxble for O&M of

. tertiary unit

UNDP - United Nations Development Program

USDA - - United States Department Agriculture

VOC - - Dutch East.Indies Company

Waker ' - Assistant to the Juru stationed at the main
river offtake N

WKBFPP - Wilayah Kerja Balai Penyuluh Pertanian

WEKPP - Wilayah Kerja Penyuluh Pertanian
(working area of field extension worker)

WUA - Water User Association

WUAO - Water Usel_' Association Organizer

- viii -



Length

Area

Volume

Weight

Derived
Measures

Temperature 'C

B R &
Metric to Imperial Imperi
1 cm = 0.394 inch 1 inch
1m = 3.48 feet 1 feet
1 km = (0.621 mile 1 mile
1 sgq.m = 10.76 sq.ft 1 sq.ft
1 ha = 2,471 acres 1 acre
1 sq.km = (0.386 sq.mile 1 sg.mile
1 lit = 0.22 gal (imp) 1 cu.ft
1 cum = 35.3 cu.ft 1 gal (imp)
1 mil. cuum = 811 acre-ft 1 acre-ft
1 kg =2.201b 11b
1ton = 0.984 long ton 1 long ton
| 1 com/s = 35.3 cusec 1 cusec
1 ton/ha = 891 Ib/acre 1 1b/acre
1 cu.m/s = 19.0 mgd 1 mgd
= (F-32) x5/9 °F
BEREX
{as of end 1990)
Us$ 1.0 = Rp. 1,850

]

il

il

it

Metri

2.54 cm
30.48 cm
1,609 km

0.0929 sq.m
0.4047 ha
2.59 sq.km

28.33 lit
4,55 lit
1,233.5 cum

0.4536 kg
1.016 ton

0.0283 cu.m/s
1.12 kg/ha
0.0526 cu.m/s

1.8x°C + 32
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#—3.1 :7x%ﬁ&ﬁ§_

Meteoro- Station Annual Temperature  Humidity  Sunshine  Wind
logical No. Rainfall ' Velocity
Station (mm) 0 (%) (%) (m/s)
Teluk Dalam 92 2,854 - - - -
Tetehosi 92C 1,727 . i - i
G.Sitoli 93 2,941 256 89 | 49 2.97
Mandrehe 94 (2,836) - - - -
Lolofita 9 (3,487) 26.4 o7 35 0.40
Tefao 11 * % (95) 43 023
Lolowan 12 * 27.2 88 39 0.43
Awa'ai 28 (2,247) - - - -
Tetehosi _29 (3,151) - - - -
Note: 1) ( ); datais only a year

2) Mark(*); the lack of data
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#-32 7 BREKR-E

No. . . Water Effeclive  Tolal Normal Discharge at Weir Site  (m3s)

Résource Catchment  Catchiment

(Name of River)  (ka?) . (km?) j F M. A M T A 5. 0 N.- D

1 Muzoi 310 459 1.9 7.0 920 92 8.2 17 102 - 87 130 15.6 148 116
2 Sawo 34 44 09 0.8 1.0 1.0 0.9 0.8 1.1 1.0 14 17 1.6 13
3 Sowo 86 194 22 1.9 2.5 2.5 23 21 2.8 24 3.6 43 4.1 3.2
4 Afia 7 24 0.2 0.1 0.2 02 02 02 02 0.2 03 03 .03 02
5 To'o 6 20 0.1 0.1 G2 02 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.2
6 Ndra 6 7 0.2 0.1 0.2 ¢2 02 0.2 0.2 0.2 0.3 03 0.3 0.2
7 Idénoi 64 78 1.6 1.5 19 19 1.7 1.6 21 18 2.1 32 31 2.4
8 G.Zchua n 103 1.8 16 21 21 19 18 23 20 30 36 34 27
9 Gidosido 46 50 1.2 1.0 1.3 14 1.2 1.2 15 .13 19 23 22 1.7
10 Muwa 42 83 1.1 1.0 1.2 1.2 1.1 1.1 14 1.2 1.8 21 20 1.6
11 Mezawa 17 68 04 04 0.5 0.5 04 0.4 0.6 05 07 09 08 0.6
12 Mola : 15 134 19 V.1 22 22 20 19 25 2.1 32 35 30 28
13 Gawo 76 121 19 1.7 22 23 20 19 2.5 2.1 32 38 8 29
14 How 30 92 - 0.8 0.7 0.9 09 03 0.8 1.0 0.8 13 1.5 14 1.1
15 Susuwa 168 203 43 38 4.9 50 44 4.2 55 4.7 7.1 85 - 8.0 6.3
16 Masio 42 81 11 i0 12 12 11 1} 14 12 BRSO 21 20 16
17 Sav'a ] 44 50 11 1.0 13 i3 12 1.1 i4 12 e 22 021 1.7
18 Gomo 20 233 0.5 035 06 0.6 0.5 0.5 0.7 056 0.8 10 10 o8
19 Amo 50 55 13 1.1 1.5 1.5 13 1.3 1.6 1.4 2.1 25 24 19
20 Eho 38 233 10 09 11 i .10 W0 12t 16 192 18 14
21 O'ou 46 © 48 12 10 13 14 12 1d 15 13 19 23 22 17
22 Siwalawa 34 5 09 08 1.0 10 0.9 0.9 1.1 1.0 14 1.7 1K) 13
23 Dumula 18 97 05 04 0.5 0.5 0.5 0.5 0.6 0.5 0.8 0.9 0.9 0.7
24 Oyo 380 497 97 36 11,1 113 100 95 125 107 160 192 181 143
25 Mordo 44 92 1.1 10 .13 1.3 12 1.1 14 1.2 1.9 2.2 21 1.7
26 Lahomi 36 84 [IRY 038 1.1 11 1.0 0.9 1.2 1.0 1.5 1.8 1.7 14
27 Lahusa 9 10 0.2 0.2 0.2 0.3 0.2 02 03 02 - 04 04 04 . 03

Total 1,796 3,216 457 407 524 532 474 449 590 507 757 906 856 674
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Fffective
No Name of Schemes Kecamatan Potential Water Catchment
: Area (ha) Resources (km?)
1.  Muzoi Tuhemberua 5330 Muzoi 310
2. Torowa Tuhemberua 1,040 Sawo 34
3. Ladara Tuhemberua . 380 Sowu 86
-4, Sowo Tuhemberua 1,610 Afia 7
5. Afia/To'o Tuhemberua 1,440 To'o 6
: Olora 20
6. Ndra Humene Gido 1,360 Ndra 6
. ' [danoi 64
7. Binaka Gido 300 Small Rivers
8.  Gido Zebua Gido 1,340 Gido Zebua il
9. Muwa Idano Gawo 7.170 Muwa 42
Gidosiide 46
Gawo 76
10. Mezawa Idano Gawo 6,620 Mezawa 17
Mola 15
11. How Idano Gawo 6,450 How 30
i2. Susuwa Lahusa 1,580 Susuwa 168
13. Afoa Lahusa 590
14, Boli Lahusa 190 Masio 42
15, Bawodobara Teluk Dalam 110 Sav'a 41
16.  Teluk Dalam Teluk Dalam 320 Small River 20
17.  Hilijihona Teluk Dalam 100 Small River 5
i8. Sorake Teluk Dalam 270 Gomo 20
19, Todawa Teluk Dalam 350 Eho 38
20. Omwa and Idano Zala  Teluk Dalam 1,720 Armo 50
21. Amuri Lolowaun 540 O'ou 46
22. Siwalawa Lolowau 530 Siwalawa 34
23, Oyo, Dumula Alasa 12,480 Dumula 18
Oyo 380
Mordo 44
Lahomi 36
24, Lahusa Sirombu 140 Lahusa 9
Suh-total () 52,020
25. Afuln Lahewa 1,280 - -
26.  Tuhenase Lahewa 150 - -
Sub-total {**) 1,430
Total - 83,450
Note:  (*): potential irrigation area dependent on surface run-off

(**): potential irrigation area dependent on spring water
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4.1
Year Popu- Per-Capita Tortal Other Total Supply Demand
fation* Consumption Paddy Requirement** Paddy of of Paddy
of Rice Consumption _ Requirement  Paddy*** :
{Kg/person/yr) (tonfyear) (tonfyear) (ton/year) (lonfyear)  (tonfyear)
1989 558,700 135 116,000 15,800 131,800 94,500 37,300
1990 570,100 135 118,400 16,100 134,500 94,500 40,000
1095 624,700 135 129,700 17,700 147,400 04,500 52,900
2000 679,600 135 141,100 19,200 160,300 94,500 65,800
2005 735,100 135 152,800 20,800 173,600 44,500 79,100
2010 796,500 135 165,400 22,600 188,000 94,500 93,500
2015 858,100 135 178,200 24,300 202,500 94,500 108,000
2020 924,400 135 1_92,000 26,200 218,200 94,500 123,700
* : population growth rate 1989-1990 ;2.04 %
* : population growth rate 1990-1995 :1.85 %
* : population growth rate 1995-2600 ;1.7%
* : population growth rate 2000-2005 ;1.6 %
* : population growth rate 2010-2015;1.5 %
P

~*: population growth rate 2015-2020;1.5 %
** : including seed requirement,waste and feed requirement(about 12% of total demand of paddy)

*%% ; total production of paddy of the Nias island (80 % of average total producnon of lowland paddy and

upland between 1985 and 1989}
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No. llem " Agricultural Development Feasibliity _ Description
: Plan Study - Study (Main reason of changcs or conﬁrmed natter)
(Phase I) {Phase ID ;

I Employed Data and Information
1.1 Topographic map

: 1/50,000
(C1=25m)

1.2 Topographic survey
- Not conducted

1.3 Present land use condition’
F)usimg land vse map(1/50,000)
, land sat data and field survey

1.4 Soil survey
Existing soil map of 150,000 and
fietd survey

1.5 Present farming practice and cropping pattern
Interview survey and field survey

1.6 Crop yield
Existing data and inlerview
survey

1.7 Swrvey of farmers expectalion for agncuilu:e
_Interview survey

1.8 Environmental assessment

11. Agricutiursl Development Plan

2.1 Basic agricuftural plan
Increase of paddy
production by introducing
. doudble cropping of paddy
per year

2.2 Project area
10,530 ha in gross
8,420 ha in net

2.3 Proposed cropping pattemn
Double cropping of paddy

IL Project Works

3.1 Intake weir
Fixed type weir : 8 places

3.2 Imigation and drainage canals
- Irr. canals @ 159 km in total
-Drain. canals : 43 km  in lola]

145,000 (Cl=tm}

1/50,000 (Cl=25m)

- Pain teble survey and cross
section survey at proposed
weir sites

- Longitudiria] and cross

seclion SWIVCyY along the
Busuwa main canal

Topographic map(1/5,000)
, accopholo and field survey

Detailed field invesligations
Interview suwcy(193 falmers)
and field survey”

Rice yeild survey(25 points) and
interview susvey

Detailed interview survey
(193 farmers)

Conducted by local consultant

Same as leRk

7,290 ha in gross
5,100 ha in nzt

Same as left

Fixed type weir ; 4 places

101 km in total
62km in total

New deiailed map of 115,000 for Mezawa area was
prepared by JMCA topo-survey team in Dec., 1990

Conducted by local consuttant .

Land use condition wa§ clasified based on the map of
145,000 and field investigations

Dretajled investigation (19 points of soil prefile and
100 points of auger boring) was carried out by
the study team

Asscssed for thé arca of 10,000ha. Evaluation
criteria of DGWRD was applied

No change

(I‘opographic condmon)

«A lotof small hills in the project area lhatca.nnot be
irrigated by gravuy are recogaized and mlcro -rerief
topography is also recognized.

- Difference of elevations between two kinds of lopo-
maps is sbout B0m at max.

(Soil condition)

- The resuli of detailed soil survey indicate that lands

" where are not suitable for paddy cultivalion is
recognized

- Net irrigation area is determined 70% of gross arca
taking the topopraphic conditions into consideration

No change

(Irrigation canals) .
Total length was become shoner by reduction of
project area

"(Drainage canals)

Tribuitaries of river arc used as drainage canals
through Improvement

Notw : C1 = Contour Interval
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Cost Item F/C Total
(1,000 USH) {Rp.million) {Rp.million)
I Detailed Design %46 2,217 3,968
II  Land Acquisition 0 2,670 2,670
III  Construciton Cost
1 Direct Construction Cost
1) General Items 852 2,201 3,71
2) Intake Weir 557 1,921 2,951
3) Iirigation Canals 5,854 14,666 25496
4) Drainage Canals 449 1,592 2,423
5) Farm Roads 450 786 1,619
0) On-farm Development 1,212 3,050 5,292
NIACC 6 37 48
Sub Total 9,380 24,253 41,606
2 Contingencies
1} Physical Contingency (15%!) 1,407 3,638 6,241
Sab Total 1,407 3,638 0,241
3 Total for ltem 1&2 110,787 27,891 47 847
4 - Tax on Civil Works, VAT (10%) 1,079 2,789 4,785
‘Total for Item T 11,866 30,680 52,632
IV O&M Equipment 897 41 1,700
V  Engineering Servicés 538 2,425 4,161
VI  Administration Cost 281 728 1,248
VII TFraining Program 0 250 250
GRAND TOTAL 14,928 39,010 66,028
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(MEZAWA/HOW IRRIGATION PROJE

CcT)
{Unit : MILLION RP.)

Year - Costs : Gross
in Year Const: OMR Total Benefit
Order ruction : ) {B)
1 1992 3,635 0 3,635 0
2 1993 13,194 0 13,194 0
3 1994 13,194 0 13,194 0
4 1905 15,833 100 15,933 1,031
5 1996 10,555 121 10,677 2,431
6 1997 0 306 306 5,943
7 1998 0 528 528 6,626
3 1999 0 ‘528 528 6,995
9 2000 0 528 528 7,166
10 2001 0 ‘528 528 7,258
11 2002 0 528 528 7,301
12 2003 0 528 528 7,301
i3 2004 0 528 528 7,301
14 2005 0 528 528 7,301
15 2006 0 528 528 7,301
16 2007 0 528 528 7,30t
17 2008 0 528 528 7,301
18 2009 0 528 528 7,301
19 2010 0 528 528 7,301
20 2011 0 528 528 7,301
21 2012 0 528 528 7,301
22 2013 0 528 528 7.301
23 2014 0 626 626 7,301
24 2015 0 - L1126 1,126 7,301
25 2016 0 1,028 1,028. 7,301
26 2017 0 528 528 - 7,301
27 2018 0 - 528 528 7,301
28 2019 0 528 528 7,301
20 2020 0 528 528 7.301
30 2021 0 528 528 7.301
“31 2022 0 528 528 1,301
32 2023 0 328 528 7,301
33 2024 0 528 528 7,301
34 2025 0 528 528 7,301
35 2026 0 678 678 7.301
36 2027 0 - 528 528 7,301
37 2028 0 528 528 7,301
38 2029 0 528 528 7,301
39 - 2030 0 528 528 7,301
40 2031 0 528 528 7,301
41 . 2032 0. 528 528 7,301
42 2033 0 528 528 - 7,301
43 2034 0 . 626 626 7,301
44 2035 0 112 1,126 7,301
45 2036 0 1,028 1,028 7,301
46 2037 0 528 528 7,301
47 20338 .0 528 528 7,301
48 2039 0 528 528 7,301
49 2040 0 - 528 528 7,301
50 0 528 7,301

2041

528

T-9



wmdur o>ﬁ.8&n .

T-10

" wedug sansdous -
O duepedum 10ws2
FRPOGUIT SIOW=p
: Eﬂuomﬁmﬂ
yinons mwredur=q
oAU 05 1058
. : DON
q(+) G+ q(+) Qi+ &+ -q(+) a(+) HORES] LOTINSTL [RULOF-UOL/ JBULI0,]
a(+) q(+) q(+) . al+) . womezedio RIGjro-010g
ach —a®) - ' Susnoy
®(-) =) s ¥-) 2(-) 2} . () a(+) ®(-) 9= [a() syuos/swigad [eg
9(+) _ =(-) 3(+) R (4 O _ : .. vomemednmiy,
A+ o) B+ 24 - “0(+) Qi) q(+) 3(+) p(+) () ECEN EORECIEGNES a1doad [e00] Jo vondaaiag
p{+) D+ q{+) al+) q(+) ai+) pi+) qi+) o(+) q(+) vondiosqe oqu]
) Pl 1SS as A al+) o+ A+ olt) -1 el q(+) | Tesa[awoy
: . . : . ANONGDI-0ID0s M
2(-) ) 2(7) 2(-). B(-) B(-) - . wotg smnby
, B(-) e} . #(-) B{-) : vuwe g
A‘.V. (=) B(-) ®(-) B(-) B(-) 2(-) | B() w07
q+) q(+) 5 =) B(-) 2(-) %(-) 2(-) B{-} B(+) @501 pue] oﬁﬂwm.m
S B(-] ©(-) ®(-) (Tm)fimeab Snam,
2(-) B} 7-) B(-) B(-) B(-) 2(-) () 2() B(-) 2(-) (mam)hamnb Iomm
2] =0 Z0) 2 ) %) " koloiphy
: ABoal/AudesBosiyy
2(-) ®(-) SIOUIRRILD
FE=rT) woTRS uOTIES B dures 95uq jo | seymrp. ey SEUSeW Jo T PUOR SERDI L] zamod mar | weswdmba Anest oidoad | osw VIR ONSARA |
raBgmey =TSRt .Hﬂ |th§ 1= Jouon Sdﬁ.ﬂmc e -TIP JO UON nﬁm._.n.ﬁomha Jo uons Jowon .mﬁ:ﬁuﬂu pue Jouen pun ﬂnumuuu.uE Jo Ha.a Bt
e -au_uﬁﬁ . -mpomdy | -wedg t vomsnnsuop | -onmsuen | pue uotmswoXy | -AasU0D | -dAnsuol Sutuady STIMQO | JO UORGSTIQOW f| owsy | puwy soRdUXmep RO ATY

 BHEBREOVERS PIHERSE

SG—2




ENBEZOHE

9°G—2aF

2 J0 udisap Jadord 4q adieyasp WEANSUMOD: Aroucsd Addns
MOJf IIAH JO UORBAIISQO J3AKL JO UCRENIONY JO UOIIBZIUTGLA {e-) Jiam JO UDDSNOSUSY UORINIOSU0D uy apdoad /Temana-010g JajEm R[qEIsun g
uonelRn 197em vogeiiy pauuerd Awousos
MOY ISALT JO BORBAIISGO wehs yuatusBuue toyes senbapy]l (e} Apsumuy Buddorn jo 3seazoup el Nw O IsuLre § /Temn3Ma-01008
TISE UIBSIIS UMOD U 1250 moy
607 JALT 1O BOFEAIZSGO! Jeyem J0] SMPIUdS uSjlondIsUed uuouy| fe-) I1aM. 30 UORINDSUOD uogongsues|  moff Jaanyg Joedun rexsiyy AR Uf FURYD (L
a3au puel
UOHEFUALI PIS JO AU Fraofe uoReIaPaa-21 /UGTIBAIISUGS [10G) (e-) Buprearo pue Bujusdo
UONTIUIUIPI JO AIYD tsa Jo U0ISIDep ang tadodg (-] T} JO UO[DNLOSUeD) UOROTASUOD] I53eM JONT poedur) TedsALY HOURUIPes g
UORIPUAD ISUTEMM ] UG paseq
a[npayos diom 1edoad ‘exiom SRR wonedion
ASPIGING JFEM T4 JO HOMD UCTEABIXND JO UChEnEay| fe-} T J0 uEoRoanmsuey)
U0 EOTAA-3 JUOR TSR0 -0y
. ssom Supress pure] jo uoiengar puer
Arpyng Ispem I2al JO Moayd werd asn pue] asdotd [e-) Furreara pue Bupusdo UOROMISWOD)| uoiscss nog
paads Jajow spuanadnbs Aaeoy Lnges
APIGLI I2TEM IDALT JO MDD /148 peos Jo uonenday (e JO uopeznqon UoRINGSU0D) adoig 1oedun [eolsdlg | MOS0l /3PIE PURT G
S[EDJLUIRYD WO Iayem [k JO UORII0L .
. uopecndde fEoRuy-0sFe Jo vonEnEay speofuaye-o1fe pue
wIreay pure Airenb Jaem jo Hosyd spapoesd Pume; sadosg [L:g] 1I219] JO LORRAING e W o
afeuresp Jodoad /A31penb aoyem samod uew
Anrenb Jyem o 5odGd afeuresp jo uonemayg] (e JO UONeZIRGom
affeuresp 1adod /AQirend azyem dureo
Lirenb a7em j0 ¥0aD afeujeap jo uopernday (e-] kg JO uoneIAKQ UOROnISuoD|  Idem e
- uoneddde reopnaygs-orde jo LopeInERg - smduy uwey
Ayrenb axnem jo ¥oayd saopoesd Sumuwre; sadosy (e~} Jo uopemInn BEWHWRO
' Aienb saem SODIOE] Uopediy
Anrenb amems jo oy 3 ap Jo nogerndayg;  (e-) 10 LIOQITLREU0))
o fADIGITY J3A1 O oYY 918 2 Jenbape Jo uoisag fe-) Jam, J0 UO[ITILI S0
Arenb IEm J0 {3 Syzom Buprespo puer jo uopengday)  (e-) pur} Fupesp p Furuxdo :
] : suzudinba Aaeay jo uonw(eIsul susmdinbo faeay syoedux Kypend raem jo
KIpiqan: Ja3es o ¥osUd J0] apye Jadosd Jo wopstang (e-) 10 UoReRINGoN uoRonnsueD) Jatem Jaand!  respuao-oosAd UORTORNR ¥
SHI04 TOPOTLISUOD Jo uosradng SoouRULION 2t Jo uopelnday (e} puel Fupesie p fuudo R
;g fanoy SPEG: £R230% /Teues f x|
THIONM, UOTIOTIISUOD Jo uojsiatadns ‘'uopesado jo vopenday] (e -JO UORINDSULD
suawdinba Lazay pue [EreT
SHIGM TOPINISUOD Jo uopswnaadns paods 1030t jo uopenFay] (e-) sTEraeE JO UoReZ{iqow UoPSTLSUCD ¥BON wuu«mﬁn Tedisfyg] - 290w jo .uma.yuus B
: FEELRETEIAE S SIANPT] pAT
SIom UoRaNNSUAs 16 uoisiaadns UoRINASU0D Jo uopemndng| () 10 GOPATLISUOT
$20In0gal ANIEAIISUCD JOf - pue
HOREAIISGO IS BUREXD Jo vogeuLuoy| (e Supes) ¥ Fuusdo UQRONISUeD . - §30IN08L
Fusyxe> BIOIT reaPoroig jo
BMI0x BORINNSUes Jo uoisiuxding BIOf} / BUNY} JO UORIGINOLY fe-) Aanmis 975 UOQONGSU0d-31g Jeurey B! sovaresaddesyT 2
. : vopess| zepnanted } S
Joxysam 1oafosd Jo yuswafeueus 1adosd QY ur Jaom 3aaf{osd Jo JUESMIS () JOGE] 1O UOHEZITOOW © UORINISUoD
werd JusuIanieTal uopresuaduico ayenbapy q-) doad yo reacuung
Aaarns ams Suiploy ploef Arepunog Jo UolESYLIELD Amouoas : .
- {ardoad ooy o] 39ine 39afaxd jo souepni! -_‘A3ains fensepes puvll (9 95T puEy UeRansuco-ald | sidoxd reso /[EINI-01005 |- - I 210G T
Bupoyiucus pue (Ananoe 1a{oad o uoyeuALduu)) STED 1afolg auy jo afeys | smoadsy KioSayen ja5fo1g Ay Aq syoedug
Juswsfere JusUnNIeALY ' uonnpog pasedosg ~ popenreay 2IN320 jO UOSTIY uonEusataidu] 219990 [RumEuonAug | | asgeBaN paiorpatd

T-11



27999 GHOGE wnmn,g.

69L6

6L0°C

pSETr  ISTVC £87'S 1611 LBLST  CI96 8T LETE  [86T 129 TVIOL ANVHED
sz 05T 0 g1 - 1 0 @ g4 0 113 173 0 vl bl 0 . . weaBosg Sunnety, IA
SPTT BTL 18z S6L St 81 96 95 w 967 LI £9 05 8¢ I 1500 HONRISWIRUDY YA
STy STt 866 059°T  £I§1  S19 we 981 £L 986 965 o1z 661 Y4 SR> st 438 Bupoauduy A
00LT  Tb 68 vi6 € 5 s O 6L w2y Tl ssz £6 T e uswdmbg WRO Al
€976 6L9°0F  998°I SIS'CE LET6T  wLLL 0% 15T L6 VTL WSL 19T TIST 8651 poy TII W1 103 [EI0L,
S8 68LT 60 105 08T L0k g Pz W WL 089 T %z ST St (%01)LVA ‘SHOM IAD WO XEL Y
oSy 068'LT  L8LO1  TUVOS  LEELL  L90L 860t SE1T 8 L6 0989 . (THT ¥8TT  ESHL b T®1 WA J0] [eI0) ¢
We's  SE9'E  L0v sLe's 65TT 126 % . 6z o0l 6yl S68  9iE 86T 06l 68 L. monaes.
- " -Asuadumuo)) wug (7
PT9 8E9'E L0V SIE'C  69TT. 726 8% 6.7 011 6LP'T . 568 91¢ 862 061 6 (95 1) Aousumuc) [easAg (1
) . sMouRBunue) 7
S00'F  TETYT . 08EG L6F9T  BZISL  OFl'S S17'6 6881 €8l 868'6  596'S  S0I'T 986'T  ¥OTT  16E [BI0L qnS
e £ & . 20w L
TS 0S0E Tt 097'c  £68'T TLL o6% 6L2 P11 9621 LSL vz 8T 1St s WoWdOIRASC RS- UG (9
6191 98L 05t £60'1 198 887 SL 87 o7 10€ oLl £01 &+l i8 ¥E speoy uwres (5
W TS évb 68T 126 557 871 6% £y 669 S tEF - LIL 5 881 ob speue) sfeurelq (b
LG'ST 9991 58S 570 TIL6 . L90% 659'1 €96 9LE pS8'S | LES'E 95T'L LbL 09% . <1 $[ewe?y uoTeLuy (€
0s67 161 i8¢ Sl - STL 07 s UL 201 S8 196 oLl 66€ ™ L M AT (T
8L 07T Zs8 60V SLE'L 685 67 691 L9 968 5 161 181 SIy of sua [esue (1
. 1507 UCLIDNIISUCY) 103 1
| 1507 uodNIsUey I
09T 09T 0 0051 001 0 097 09z 0 06L 06L 0 (itat oTx ¢ ~ vomsmboy puey
296°€  LITT 96 €107 TIST 789 9 0z 68 069 816 oL 6€1 88 @ uisaq papesg I
{uonmuray) (monuerdy) ($6A000°0) - (Mawdd) (Cwrdy) ($Sn00e'l) Cmwedy)  (wedy) (§snood't)  (umedy) (mrdy) ($SN000T)  cunrdy)  Coneddy (GSo00 L
Ty, M1 V2 TRI0L 7. /3 P10}, jo)xt] Hd [0l DT o/ [GEN 1 o/ . w9l 1500
0L RATSNG MO BJOJA] BAEZIA

EMEFEMENEABEO S - X (5%

T-12



%58 ERRERIEEE

Mezawa Mola How
Description System System System
" Net irrigable area 280 ha 1,450 ha 45( ha
Water Source Mezawa river Mola river How river
Project Works
1) Diversion weir Fixed weir Fixed weir Fixed weir
(with Intake & Sand {with Intake & Sand (with Iniake & Sand

2} Main & secondary canals
(Open canal with masonry lining)

3) Drainage canal

settling basin, Intake)
discharge (Q=0.412m3/s)

5.3km in total

4 km in total

(Rehabilitation of existing rivers/strecams)

4) Farm road network

" 5) On-farm facilities

6.8 km in total
(Rehabilitation 5 km,
New 1.8km)

280 ha
(50 ha newly
developed)

settling basin, Intake)
dischaige Q=2,132m3/s)

32.2 km in total
39.8 km in total

42 km in total
{Rehabilitation 10 km
New 32 kmy)

1,450 ha
(360 ha newly
developed)

settling basin, Intake)
discharge Q=0.662m3/s)

8.5 ki in total

5 km in 1otal

11 km in total
(Rehabilitation 8.5 km,
New 2.5 km)

450 ha
(270 ha newly
developed)
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%510 BEMBHEHERBEERE VO~ (xH#7BX)
(Alternative ; Mezawa System) : ‘
: : (Unit : MILLION RP.)

Year ' - Costs _ o Gross
in Year Const- OMR  Total Benefit
Order ruction {C) (B)

1 1992 132 1] 132 0
2 1993 681 0 081 ' it
3 1994 2,044 0 2,044 0
4 1995 0 5 5 282
5 1996 0 6 6 ' 329
6 1997 0 16 16 353
i 1998 0 27 27 365
8 1999 0 27 27 176
9 2000 0 27 27 376
10 2001 ¢ 27 217 376
11 2002 0 27 27 376
12 2003 0 27 27 3176
13 2004 0 27 27 376
14 2005 { 27 27 376
15 2006 0 27 27 376
16 2007 Q 27 27 ’ 376
17 2008 0 27 27 376
18 2009 0 27 27 376
19 2010 0 27 27 376
20 2011 0 27 27 376
21 2012 0 27 27 376
22 2013 0 27 27 376
23 2014 4] 35 35 376
24 2015 0 54 54 376
25 2016 0 55 55 376
26 2017 0 27 27 376
27 2018 0 27 27 376
28 2019 0 27 27 376
29 2020 0 21 C 27 376
30 2021 0 27 27 376
31 2022 0 27 27 376
32 2023 0 27 27 376
33 2024 0 27 27 376
34 2025 0 27 27 376
35 2026 0 37 37 376
36 2027 0 27 27 376
37 2028 0 27 217 376
38 2029 0 27 27 376
39 2030 0 27 27 376
40 2031 0 27 27 376
41 2032 0 27 27 376
42 2033 0 27 27 376
43 2034 0 35 35 376
44 2035 0 54 54 316
45 2036 0 55 55 376
46 2037 ] 27 27 : 370
47 2038 0 27 27 376
48 2039 0 27 27 376
49 2040 0 27 27 376
50 2041 0 27 27 ' 376
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511 BRIREREHERAER 7O~ (T IHRX)
(Alternative : Mola System) .
' {Unit ; MILLION RP.)
Year _ Costs Gross
in Year . Const- OMR - Total Benefit
"Order ruction ) (B)

1 1992 468 0 468 0
2 1963 2,485 0 2,485 0
3 1994 - 7454 0 7,454 0
4 1995 0 19 19 747
5 1996 0 23 23 1,618
6 1997 0 58 58 1,807
7 1998 0 99 99 1,901
8 1999 0 99 99 1,961
9 2000 0 99 a9 1,991
10 2001 0 99 09 1,991
11 2002 0 99 09 1,991
12 2003 0 99 99 1,991
13 2004 0 99 99 1,991
14 2005 0 99 99 1,991
15 2006 0 99 99 1,991
16 2007 0 0% 99 1,991
17 2008 D 99 99 1,991
18 2009 0 99 o9 1,991
19 2010 0 99 99 1,901
20 2011 0 09 99 1,9¢1
21 2012 0 99 99 1,991
22 2013 0 99 99 1,901
23 2014 0 140 140 1,991
24 2015 0 286 286 1,991
25 2016 t] 246 246 1,991
26 2017 0 99 99 1,991
27 2018 v 99 9% 1,991
28 2019 0 99 99 1,991
29 2020 0 99 99 1,991
30 2021 0 99 99 1,991
31 2022 0 99 99 1,991
32 2023 0 99 99 1,991
33 2024 0 99 99 1,991
34 2025 0 99 99 1,991
35 2026 0 149 149 1,991
36 2027 0 99 99 1,991
37 2028 0 99 99 1,991
38 2029 0 99 99 1,991
39 2030 0 99 99 1,991
40 2031 0 99 - 99 1,991
41 2032 0 99 99 1,991
42 2033 0 99 99 1,991
43 2034 0 140 140 1,991
44 2035 0 286 286 1,991
45 2036 0 246 246 1,991
46 2037 0 a9 99 . 1,991
47 2038 ] 99 99 1,991
48 2039 i) 99 99 1,991
49 2040 -0 99 99 1,991
50 2041 0 99 99 1,991
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F—512 AFGHMISHERAEEI Q- (RUHIK)

{Alternative: How System)
- (Unit : MILLION RP.)

Year : Costs Gross
in Year Const- OMR Total : Benrefit
" QOrder ruction (©) : (B)
1 1692 335 0 335 0
2 1993 - 1,037 0 1,037 0
3 1994 3,112 0 3,112 0
4 1995 0 .8 8 490
5 1996 0 10 B 1] 571
6 1997 0 24 24 614
7 1998 0 41 41 633
8 1999 0 41 41 ad6
9 2000 0 41 41 653
10 2001 0 41 : 41 653
11 2002 0 41 41 653
12 2003 0 41 41 653
13 2004 0 41 41 653
14 2005 0 41 41 653
15 2006 0 41 41 653
16 2007 0 41 41 653
17 2008 0 41 41 653
18 2009 0 41 : 41 653
19 2010 0 41 41 053
20 2011 0 41 41 653
21 2012 0 41 41 653
22 2013 0 41 41 653
23 2014 0 49 49 653
24 2015 0 93 93 653
25 2016 0 85 85 633
26 2017 0 41 41 653
27 2018 0 41 4] 653
28 2010 0 41 41 653
29 2020 0 41 4] 653
30 2021 0 41 41 653
31 2022 0 41 41 653
32 2023 0 41 4] 0653
33 2024 1] 41 41 653
34 2025 0 41 41 653
35 2026 0 54 54 653
36 2027 0 41 41 653
37 2028 0 41 4] 653
38 2029 0 41 41 653
39 2030 0 41 41 653
40 2031 1] 41 41 653
41 2032 0 41 41 653
42 2033 0 41 41 653
43 2034 0 49 49 653
44 2035 0 93 93 653
45 2036 0 &5 85 653
46 2037 0 - 41 : 41 653
47 2038 0 41 41 633
48 2039 0 41 : 41 653
49 2040 0 41 41 653
50 . 204t 0 41 : 41 653
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#—5.13 AMBRRHERAER 70— (FXLW)

(Alternative : Combined System)

(Unit : MILLION RP.)

Year Costs Gross
in Year Const- Q&M Total Benefit
Order rugtion () {B)
1 1092 936 0 036 0
2 1993 4,217 0 4217 0
3 1994 12,652 )] 12,652 0
4 1995 0 32 32 1,519
5 1996 0 39 39 2,518
6 1997 0 98 98 2,174
7 1998 0 169 169 2,899
8 1999 ] 169 169 2,083
9 2000 0 169 169 3,020
10 2001 0 169 169 3,020
11 2002 0 169 169 3,020
12 2003 0 169 169 3,020
13 2004 0 169 169 3,020
14 2005 0 169 169 3,020
15 2006 0 169 169 3,020
16 2007 0 169 169 3,020
17 2008 0 169 169 3,020
18 2009 0 169 169 3,020
19 2010 0 169 169 3,020
20 2011 0 169 169 3,020
21 2012 D 169 169 3,020
22 2013 0 169 169 3,020
23 2014 0 209 209 3,020
24 2015 0 422 422 3,020
25 2016 0 382 382 3,020
26 2017 0 169 169 3,020
27 2018 0 169 169 3,020
28 2019 0 169 169 3,020
29 2020 Q 149 169 3,020
30 2021 1 169 169 3,020
31 2022 0 169 169 3,020
32 2023 0 169 169 3,020
33 2024 0 169 169 3,020
34 2025 0 169 169 3,020
35 2026 0 233 233 3,020
36 2027 0 169 169 3,020
37 2028 ] 169 169 3,020
38 2029 0 169 169 3,020
39 2030 0 169 169 3,020
40 2031 0 169 169 3,020
41 2032 0 169 169 3,020
42 2033 0 169 169 3,020
43 2034 0 209 209 3,020
44 2035 0 422 422 3,020
45 2036 0 382 382 3,020
46 2037 0 169 169 3,020
47 2038 0 169 169 3,020
48 2039 0 169 169 3,020
40 2040 0 169 169 3,020
50 2041 Q 169 169 3,020
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Assessmant:5uitable Land for Tree Crop Cultivalion

Land Area
Class {ha) (%)
.] 1. Suitable 238300 642
2. Matginally Suitable 62,800 156
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TForal 402400 100.0
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@ Main Copitel

e Kecomatan Capital
—--— Kecamaton Boundury
Rood { Paved)

— «~— Rood [Un-Paved }

,_< River

SCALE
Lo]

ZT7 A BTN ERE
(7325~ a i)

REPUBLIC OF INDONESIA
HINISTRY OQF PUBLIC WORKS

THE FEASISILITY STUDY ON THE NIAS ISLAND
IRRIGATION AGRICULTURAL DEVELOPMENT PROJECT

——

JAPAN INTERNATIONAL COOPERATION AGENCY







|
\
|
¢
gég(%)Tuhenase
(\

(25)Atulu

( 1 )Mu zoi

(T)Bmaka

= ‘g‘f‘:‘é}‘
q -----
Ly
18]
O
>
~
S  (@Lahusa
>
~ f aeveiwalaws 0000 o SN R LS
GOM

A .’ i Susuwa

w \ i f‘._ River

7E § 2 (IZ)Susuwa

\ & \ (14)1301!’ ™\

mv:wc e
. ) fl.rR )
§ \‘“ e (1 (13)Afoa
(20)0tuwa/ \ L8 Ly
Idano_?ala

(19 Todawa A S& . ¥—3.5

(6)Nd:a NOTE:Deteils are mentioned in Table 4.3.5

Humene

® (1DHow

LEGEND

No. and Name of

Irrigation Systems

| | Weir
Potential Irrigation Area

® Main Capitol
® Kecomatan Capital
w~-— Kecomolon Boundary

Rood ( Poved)
— —— Road {Un-Paved )

ﬁ{River
SCALE
0

vl

20 km

AR RIRASE MR RT

REPUBLIC OF THOONESIA
MENISTRY OF FPUBLIC WORKS

THE FEASIBILITY. STUDY ON THE NIAS [ISLAND
IRRIGATION AGRICULTURAL DEVELOPMENT PROJECT

(IS)Bawodobar? ' JAPAN INTERNATIONAL COOPERATION AGENCY







[ '!
.P' ‘l'
/ Fallow
‘a h pcriod
1 L
. .; S: sowing
Dry Scason Paddy Wet Scason Paddy T: vransplanting
J (Growing period F (Growing period U b )
/5120 days) £ 1130 days) : harvesting
;o ;7 He: heading
Jan | Feb | Mar | Apr |May { Jun| Jul | Aug | Sep } Oct |Nov
95%
Idtive §I (. ¢ g
Relative Humidity (%4 90 B
P . B ——— )
[T R =
25.5°C 85%
5
g 25.0°C \ —60%
g Mehn Tepnperapure(*[)
24.5C] — B
\ 28
- 0% 5 F
54
Supshing [
Dyration{%)
300 —40%
g
= 200
3
g
o

100

4.1

HEEN R (RXE—TF2)

REPUBLIC OF INDONESIA

MINISTRY OF PUBLIC WORKS

THE FEASIBILITY STUDY ON THE NIAS ISLAND
{RRIGATION AGRICULTURAL DEVELOPMENT PROJECT

JAPAN INTERNATIONAL. COOPERATION AGENCY

-F-6







[~
=1

2\ %77
g m_w ﬂ\y%gV 602?
w7 &

/I Wet Season
,-' Paddy

1) Existing single-cropping®
(2,040 ha)

! Woet Season
Paddy

Dry Season

2) Existing double-cropping*
Paddy

(420 ha)

3) Proposed double-cropping Dry Ssason /' Wet Season
(5,100 ha) , Paddy ,/ Paddy
/ {130 days) {130 days)
I,
T H I
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Year in order

Description Unit| Qty [1 1 2 37 475

1. Detailed Design

i

2, Construction Work

O

(1) Implementation Program
(2) Budget Arrangement
(3) Pre-construction Works

(4) Construction Works
i) Mezawa Area ha| 280
if) Mola Area ha | 1,450
iti) How Area ha | 450
iv) Susuwa Area ha | 2,920

_----.--.--,--,,-__-_--__----_--_---_U-_El_

3. Training of Government Stafi
and Farmers & Operation of
Irrigation Agricultural

Coordinatien Center

4. O&M Works P

NOTE EZZ1  Detailed Design
1 Pre-construction Works
=zE Project Works
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DGWRD, DPU
(Imrigation - I)

DPU North Sumatra Province
Consultant(s) ~ f=====rq==v===mom- Project Manager
3. ............ Chief Engincer Admini. Section
Finance
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Security
General Affairs
S.E. SE. S.E. S.E. S.E.
Weir Canai/Drain Design/ Quantity On-farm
6} (2) Survey (2) Survey {2)
includ. (2)
On-farm
WL W.I WI WL W.I
Surveyor (2)
@ ) Daneyor (3 @) @
Draftsman
4)
Remarks
S.E. : Site Engineer
W.1. : Work Inspector
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