1affopg = DY 19KJ%4¢ = Dfif | 9TRI LOTR[EOSD 30MY Frewsy

T-56

TES'ST  €5T01 _Gm.m. rog's 895 16 86T P51 b2 . ZT6TT  89VPL  TEL'Y : qﬁoe
08 ] 0 Lz Lz 0 ot 61 o _ weforg Summes], §
L87 9L1 09 9 65 oz 78 pET 08 15073 UORRRSRIDY [
186 8¢ 00T 1€ 951 ] 921 8L Loz seotarag Suusouiduy ¢
. wowdmby
665 £LS 1 665 £L8 #1 SPI't 8T 09 W20 0 womamol] §
Wo's  WTL  £5F 89. 95 ¥zl _ © GO8'E  8ELT  6LS ®o-qag
905'T  gIg'l g5t 68T £ 5T S68'T 9951 8Ll AsusBuguo) song (7
Sl 6L8 10€ 8y £6T 001 Y16 TLU'L oY Aousdunuoy feotsiud (1
: sepusdunuol ¢
209'01 9£5'9 47T 95c'c  6LIT . ShL WTPL SIS 8L5% Fe-qng
0011 w8 05T L9€ {4 LL LT 668 LOE XEJ, Pappy 9nEA (7
8956 79y £00'T 681'C P66'T 890 18171 918°L 1L8' 1800 1y (1
_ SYIOM, UOTOTNSUL) €
086 056 056 056 0 wonsmboy puey 7
8T IS vz sTo't  ¥I9 ¥2T udse] poeRg 1
(ra-dy) (oD OooTssy (Tw-dy (Todw (ooTssmy - (T dw  (Tne-dy) (000'1 88  -(Twx-dy) (TWdw@) (0001 §570)
ERL 4T e oL oM vl ™ol el ol ] ERL ol v
CHPEET : ) PEEGET SAITH8T TOL

LOFF0U INSNGOTEASU SALLYNIYALTY S 903 FINATHOS INSWASANGSIA TVANNY 6 48],



‘pouad aowsd Jeak-o1 Smpnpotit saeak OF Jo poTiad MTHALEDS JOT G5°7 O AN Tentuteyy wotr] w0

e L2
[} SPITL 0 L8 80TV 07891 SYI'TL 0Zg'9! 005'L L00'7 05LYT 820'1T L
[} 0 150t o 1601 0 0 150'T w8 0 ¢ 012 0 i3 120
we o W' ¢ (41058 0 0 o' 18 1z ¢ [11¢4 0 74 (1714
789'1 ¢ £60'1 [¥] £60°1 0 0 £60'T ] w 1} [1]¢4 0 8T (3414
iy A 0 Pt [} P17 0 0 11" 18 £ ] [1¢4 0 LT 8K
PEE 0 SET'T 0 [<4 g4 o 0 SEl'l 8 8 0 01z 0 8T LI
STy "} 69E'T 0 69¢'1 0 0 69E'T 8 ST £12 01z 0 57 910z
o o OErl 0 o't 0 0 0fr't w8 9zt $5T o1z 0 A (50174
1885 ¢ 8ET1 i} 8eTT 0 0 x| e ot oF ol 0 A P02
L' 0 6121 ) 6121 0 ] 6TT'T e 291 0 14 0 4 £10C .
695'L 0 ol 0 oret 0 0 ore't ws 681 ] oIz 0 1z (AL
018 ] 1971 0 1571 0 0 1971 W 012 0 oIz 0 o7 10z
1576 0 871 0 871 o 0 871 e (>4 0 [1]¢4 0 &1 12014
oL 0 £08'1 0 2081 0 0 £06°T e 4 ] o1z 0 at 6002
-€86'01 o $ZE'T 0 YIET o 0 YTE'T 8 £Lz 0 o1z ] £ Fiivi4
vLETT 0 SvEl s} SYE'T [ 0 SpE'Y w8 6T 0 [1)¥4 [} 91 114
$19°TT 0 99E'1 0 5951 o ¢ 0981 8 484 0 o1z 0 st 9002
9SHET 0 £38'1 0 L1361 0 0 L8851 trg 9EE 0 01z ] #1 SOT
LETY1 0 8011 0 071 ¢ 0 80V'1 s s€ 0 144 0 €1 O0T
BET'ST 0 6ZY'1 0 6T 1 [ 0 6T w8 8LE o ¢4 0 u £00Z
6L6'ST 0 05’1 o 0571 0 0 051 8 66¢ 0 4] ¢4 ¢ il 24
ozg'st ¢ €9 0 2 q 0 €9 q s ] vd 4} o1 00T
07g91 0 %9 0 158 o C0 1€9 0 127 [} 01Z 0 6 0007
07891 0 ez 0 €9 o 0 169 [+ €4 0 012z v} 8 5661
oTE91 0 37 0 159 o 0 1€9 Q €3 [ o1z [0 L 8661
07891 0 £p5 0 €5 0 0 £¥S Q 1y 0 Tzl a 9 1561
ferdd 0 24 0 4 0 0 (344 0 1zy T 0 8¥ ¢ g 965L
argat 0 19y c 9% 0 0 199 0 fred 0 or Q 4 S661
0891 [+ st 0 Tz 000'e 00Tt 12951 0 1 o 0 00’51 £ PESE
oy 6 121's 0 4 000'1 00y 1Zrs 0 j¥ad 0 0 000's z £46¢
8 & 6701 0 1z 80T o8 650'T 0 | £4 0 0 1 ad T TH6E
02| Wi [T R F T ARisqng Ropng wo] (YImogmQ | ISmAsdey T EET) =05 BRO T
pemTRInIY TR ™oL MEN ESTRACD  WaTWINAGD udiazog TEI0L oy meory TRy HWFO wafozg Bx B
0T T5E) HOGING T

(womEAL " © w0y

JLOFI0¥d INAWJOTIATA JALLVNIALTY ZHL 4C INTWALY.LS MO HSVD TVIONVNLL 9'6 S1qeL

T-57






The Feasibility Study on
‘The Nias Island Irrigation Agricultural Development Project

: Vol. III
FEASIBILITY STUDY FOR THE MEZAWA/HOW
IRRIGATION DEVELOPMENT PROJECT
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i

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

(4) Construction Works
i) Mezawa Area
i} Mola Area
iii) How Area
iv) Susuwa Area

ha
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]
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.- ----...----..-__U-_U._

450

3. Training of Government Staff
and Farmers & Operation of
Irrigation Agricultural
Coordination Center
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the Project
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Table A-1 RESULTS OF SOIL ANALYSIS (1/2)

Speeific pH

53-70 cm

it No /Layer P3. Distmbution(%) PH pH EC  Av.P Av.K T.C TN (N~ 504 CI
) Sapd Silt Clay Texture Gravity (H20) (KC)) ' () (umhos) (ppm) (ppm) (%) (%) Ratio (ppm) (ppm)
No.l 03cm 10°:35 55 Clay 055 37 30 07 225 20 56 2679 136 197 42 70
Peat 317em 12 8 80 Clay 052 38 31 07 .15 5 21 2600 120 222 57 106
SoiY - 17-35cm 8 52 .40 SiC 032 38 31 07 100 35 33 4005 141 284 12 14
Gley >35ecm 6 51 43 SiC 033 42 33 09 75 19 17 4148 153 271 11 10
Humic : - : . . . o . :
No2  0-l4em 20 28 52 Clay 075 47 37 10 60 10 42 710 031 229 39 46
Peat = 14-25cm 16 35 49 SiC 049 43 . 34 09 145 20 11 1600 082 195 33 38
Soil  25200ecm 78 11 11 SiC 050 39 33 06 1100 9 26 2880 084 344 535 39
NoJ3 0-8om - 1654 30 SiCL 062 56 495 07 270 74 265 1517 067 226 80 121
Allovi- 815cm 16 48 36 SiCL 073 60 54 06 235 27 40 878 044 200 144 174
alSeit 153lcn 16 37 47 Clay 077 66 58 08 65 4 10 409 016 256 11 21
31-64cm 17 25 58 Chy 085 68 60 08 60 5 15 347 013 267 13 16

No4  O2lcm 20 23 57 Cly 073 59 52 07 135 19 8 471 034 139 ~ 9 9
Allovic 21.70cm 16 28 56 Clay 076 63 52 11 70 13 73 325 017 191 6 4
al Soil’ 70-100cm 52 9 40 SC 099 64 S3 LI 25 8 25 247 005 494 4 4
>100cm 52 7 41 SC 09 64 53 11 25 8 30 245 004 613 4 4

No.§ :0»14'cm 22 29 49 Cly 072 60 52 08 115 7 57 693 035 198 14 - 13
Aluvi- 14-3dem 16 36 48 Clay 077 64 52 12 65 6 41 479 016 299 4 5
alSoil 34-53cm 41 32 28 CL 082 74 65 09 135 5 41 376 009 418 4 4
. .. 5385cm 54 25 21. SCL 082 80 70 10 1160 4 36 209 006 348 4 6
Noi5 012ecm 74 19 7 SL . 08 55 43 12 S0 11 30 38 016 243 26 23
Allevi- 12-30cm 77 10 13 SL. 094 52 41 1.1 25 2 10 258 008 323 15 14
alSoil . 3045cm 73 4 23 SCL 098 52 41 11 25 2 10 26! 607 373 T 6
© 45.80cim 69 41 26 SCL- 101 52 41 11 26 2 10 219 004 548 3 6
Nod8 . 015cm 13715 72 Cly. 077 60 51 09 550 72 217 2694 162 166 30 49
Gray 1570cm 13 7 86 Clay 081 60 54 06 35 7 30 260 009 289 7 6
Hydro, 70-100¢cm ~ 10° 11 79 Clay 096 65 54 11 25 7 30 187 006 312 13 7
Nol9 O0l2ecm 24 10 66 Cly 062 45 36 09 2 24 41 3110 046 676 546 349
Gley 1237¢m 18 22 60 Chy 072 50- 39 11 90 4 31 1370 011 1245 27 59
Humic 37-53cm 25 33 42 Clhy 076 52 41 11 40 5. 41 88 009 988 27 30
Soil 20 37 43 Chy 077 54 43 11 25 10 51 312 007 446 18 17




Table A-1 RESULTS OF SOQIL ANALYSIS (272)

Pit No./Layer CLC EX.K - EX-Ca. EX-Mp  EX-Na -BS "ESP EIP A H  ALTICEC

. {meq/100g)(meq/100p)(mea/100g) (meg/100g)(meq/100g) (%) . (%) (%) (meq/100g meq/100g) (%)
No.i 03cm . 7139 -0.58 - 8.57 1.52 043 16 06 08 700 495 51.8
Peat -~ 3-17cih . 66.20 0.27 71 0.73 0.35 14 05 - 04 592 361 513
Soilf i7-35cem 6853 019 - 595 . 046 046 10 64 03 0,84 0.67 18.0
Gly . >35cm 6765 . 018 5.70 047 . 047 . 10 05 03 062 023 - 11.2
Humic ) - . = - . ) . :

No2 -~ Oldem 3513 030 1023 - 278 030 39 09 - 09 60t 527 453
Pet  1425cm 6429 003 1050 2.00 041 20 05 00 263 166 249

Soil  25200em S191 QI3 0 804 126 030 19 06 03 072 063 = 122
No3 ~ O-Bcn. 3540 . 080 1960 247 © 051 66 14 23 003 0.00 0.1
Allvic * 815cm 3072 618 1977 063 029 68 - 09 06 002 000 0.l
alSoil 1531em 1978 © 008 1263 036 030 68 05 04 002 000 - 01 .
J64om 1595 010 1074 061 020 73 13 06 002 000 02
Nod  02lcm 3893 076 2610 532 - 030 8° 08 20 - 002 - 000 0.1
Allwi- 21-70cm 3394 048 2480 428 . 020 88 06 14 003 - 000 01
alSoil' 70-100cm 993~ 0.13 663 096 020 81 21 13 003 000 0.4
>100em 7.8 010 s05. 076 016 8. 22 14 002 000 03
NoS  O-ldem 3418 ~ 037  258. 259 025 8 07 11 006 000 02
Allovi- 143dem 2920 019 2378 190 016 89 05 06 003 000 0.1
AlSeil 3453cm 2353 017 1820 231 034 .91 14 07 003 000 0.1
5385om 1639 009 1391 027 011 8 07 05 003 000 . 02
Nod5 . 0-12c¢m 1134 018 234 08 020 32 18 -16 178 142 412
Allvi- 1230em 721 008 085 030 011 19 15 L1 023. 000 146
alSoit 3045em 636  0.10 057 012 011 14 17 16 434 342 896
3580cm 525 006 136 023 007 3 13 11 2150 121 661
No18 0-15¢m 6147 105 3668 1.74 .13 66 18 17 005, 000 . 0.1
Gray 1570cm 1462 021 108 113 002 .85 14- 14 002 - 0.00 02
Hydo. 70-100cm 1326 - 018 1032 130 - 005 8 04 14 002 000 © 02
Nod9 ~ 012cm 2823 024 249 065 020 .13 07 09 578 454 742
Gley 1237em 2416 024 1013 107 020 49 - 08 10 594 372 451
Humic 37-53cm 1488 040 842 202 020 74 13 27 S12 292 421

Soil 33-70cm 1122 034 721 179 . 032 8 29 30 402 2.28 39.5 -




Table A-2 - SOIL PROFILE DESCRIPTION (1/19)
Profile No. 1
Classification .
a. PPT/SRI Organosol Hemik
b. FAO/UNESCO Histosol
c. USDA Tropohemists
Physiography Physiography
Topography Flat (2%)
Parent Material Organic materials
Drainage Drainage
Present Land Use Bush
Location Bawaudao
Ground Water Level 85cm
Horison/ Depth
Layer "~ {cm) Description
H1 0-3 Brownish black (10 YR 2/3); clay
loam; weak fine granular
structure; friable (moist); clear
waved boundary,
H2 - 3-17 Dark brown (10 YR 3/3); loam; weak
: c ~ fine granular structure; friable
{moist); clear waved boundary.
H3 17-35 - - Dark brown (7.5 YR 3/4); organic
. .- matter hemists; clear waved
boundary.
H4 >35 Brown (7.5 YR 4/4); organic matter

hemists.




Table A-2 ~ SOIL PROFILE DESCRIPTION (2/19)

2

Profile No.
Classification _ _

a. PPT/SRI . -Organosol Hemik

b. FAO/UNESCO : - Histosol o

c. USDA ' Tropohemist, Tropofibrist
Physiography Convex slope '
Topography Flat (2%}
Parent Material Organic materials
Drainage Poor
Present Land Use Grass, bush
Location ‘Hilianaa
Ground Water Level 65 cm

Horison/ Depth :
Layer (cm) Description -
H1 0-14 Mottled bright yellowish brown (10
: YR 6/8) and yellowish gray (2.5 Y
6/1); clay; massive; very friable;
~ non sticky {wet); smooth boundary.
" H2 14 - 25 "~ Grayish brown (5 YR 4/2); clay: :
: loam; massive; slightly sticky;
“clear smooth boundary.
Brownish black (5 YR 2/2); fibrist

H3 25 - 200

- material; non sticky.

A4



“Table A-2 . - SOIL PROFILE DESCRIPTION (3/19)

Profile No. 3
Classification
a. PPT/SRI : Alluvial
b. FAQ/UNESCO : + Fluvisol
c. USDA - Fluvaquent
Physiography Flooded plain
Topography Flat (2%)
Parent Material -Alluvial materials
Drainage - Poor
Present Land Use Bush
Location - Onolimbo
Ground Water Level 64 cm
Horison/ Depth - L
Layer - (cm) Description
Al - 0-8 -Brownish black (7.5 YR 2/2); loam;
o : -~ weak, fine granular structure;
.- friable (moist); abrupt wavy
boundary.
ACL1 - - 8-15 Dark brown (7.5 YR 3/3); clay
A o loam; weak fine granular siructure;
slightly sticky (moist); clear
- waved boundary.
AC2 15-31 Mottled brown (10 YR 4/4); clay -
* loam; massive; slightly sticky;
. clear waved boundary.
Mottled grayish yellow brown (10

AC3- 31-64

YR 5/2); clay; massive; smooth
boundary.

A-5.



SOIL PROFILE DESCRIPTION (4/19)

Table A-2
Profile No. 4
Classification - _
~a. PPT/SRI Alluvial
b. FAG/UNESCO : Fluvisol
¢. USDA : - Fluvaquent
Physiography :  Flooded plain
Topography : Flat (2%)
Parent Material : * -Alluvial materials
Drainage Imperfect
Present Land Use ¢ Bush
Location . Sohoya
Ground Water Level ¢ 20cm
Horison/ Depth. : o
Layer o (em) Description -
Al 0-21 - Dull brown (7.5 YR 5/3); clay;
weak fine angular blocky
structure; sticky (wet); waved
boundary. :
ACT - 21-70 Mottled bright brown (7.5 YR 5/6),
' and brownish gray (7.5 YR 6/1);
- 'clay; massive; sticky; clear waved
boundary. '
AC2 . 70-100 . Brownish gray (5 YR 6/1); clay -
' - loam; massive; sticky; diffuse
smooth boundary.
Grayish brown (5 YR 4/2); sandy.

AC3 - 4100

loam; massive; sticky.

A-6



Table A-2 SOIL PROFILE DESCRIPTION (5/19)
Profile No. 3
Classification o
a. PPT/SRI Alluvial
b. FAO/UNESCO Fluvisol
c. USDA Fluvaquent
Physiography Flooded plain
Topography Flat (2%)
Parent Material Alluvial materials
Drainage Imperfect
Present Land Use Upland
Location Humene
Ground Water Level 60 cm
Horison/- Depth
Layer {cm) . Description.
Ap 0-10 Dark reddish brown (5 YR 3/2);
' clay loam; weak fine granular
structure; friable (moist);
waved boundary.
Al - 10-20 Dull reddish brwon (7.5 YR 4/4);
o clay loam; weak fine angular
blocky structure; sticky (wet);
waved boundary.
AC1 | 20-40 ‘Mottled orange (7.5 YR 7/8) and
brownish (7.5 YR 6/1); clay loam;
- massive; sticky (wet); waved
. boundary.
AC?2 40 - 60 Mottled orange (7.5 YR 7/8) and

light brownish gray (7.5 YR 7/1);
clay; massive; sticky (wet).

A7



Table A-2 SOIL PROFILE DESCRIPTION (6/19) -
Profile No., 6
Classification -
a. PPT/SRI Allyvial
b. FAOG/UNESCO Fluvisol
c. USDA : Fluvaquent
Physiography : Flood plain
Topography :  Flat (3%)
Parent Material ¢ Alluvium
Drainage . Poor (4)
Present Land Use :  Coconut, bush
Location Loloanaa
Ground Water Level *75cm
Horison/ Depth ,
Layer {cm) _Description
H1 0-14 Brown (7.5 YR 4/3), clay loam;
' . weak fine granular structure;
- friable (moist), shightly sticky
.. (wet); clear waved boundary.
Al 14-36 Mottled dull brown (7.5 YR 5/4);
' clay loam; massive; slightly
_ . sticky (wet); clear waved boundary.
AC1 36-59  Mottled orange (7.5 YR 6/8) and
brownish gray (7.5 YR 6/1); sandy
_loam; massive; slightly sticky.
o ~ (wet); diffus¢ waved boundary. -
AC2’ - 59°-80°  ° Mottled orange (7.5 YR 6/8) and

gray (10 Y 5/1); clay loam;

mass_ive; sti(':lgy (wet).

A-8



Table A-2 * SOIL PROFILE DESCRIPTION (7/19)
Profile No. 7
Classification _
a. PPT/SRI Alluvial Hemik
b.. FAQ/UNESCO - Fluvisol
c. .USDA :  Fluvaquent
Physiography- :  Flood plain
"Topography :  Flat (3%)
Parent Material Allyvium
Drainage : - Poor (4)
Present Land Use . . Grass, coconut, bush
Location _ :  Tetchosi/L.oloanaa
Ground Water Level .60 cm
Horison/ Depth o
Layer - - (cm) Description
H1 Q-8 -Dark reddish brown (5 YR 3/3);
T : clay loam; fine granular
.- structure; slightly sticky (wet);
medium roots; clear waved boundary.
Al | 8-32 - Mottled yellow orange (7.5 YR 7/8),
R _clay loam; massive; sticky (wet);
diffusc waved boundary.
Ohve gray (5 G Y); clay; massive;

AC 32-60

stlcky (wet); gley 40 cm.

A9



SOIL PROFILE DESCRIPTION (8/19)

Table A-2
Profile No. ;8
Classification . :
a. PPT/SRI Alluvial
b. FAO/UNESCO ¢ Fluvisol
¢. USDA : -~ Fluvaquent
Physiography : " Flood plain
Topography - Flat 2%)
Parent Material <+ Alluvium
Drainage . Imperfect (3)
Present Land Use :  Upland, grass
Location ;- Bobozoali
Ground Water Level 100 ¢m
Horison/ Depth = o
Layer {cm) - Description
Ap - 0-14 - Duli brown (7.5 YR 5/4); clay
: ‘loam; fine granular structure;
very friable (moist); medium
roots; clear waved boundary.

AC1 14-34 Mottled brown (7.5 YR 4/4); clay
loam; massive; slightly sticky
(wet); medium roots; clear waved
boundary.

AC2 34 -53 ‘Mottled grayish brown (7.5 YR 6/2);
loam; massive; slightly sticky;
clear waved boundary.

AC3 53-85 Motiled dark grayish (2.5°Y 5/2);

loam; massive; slightly sticky.

A-10



Table A-2 SOIL PROFILE DESCRIPTION (9/19)
Profile No: 9
Classification
a, PPT/SRI Alluvial
b. FAO/UNESCO Fluvisol
c. USDA Fluvaquent
Physiography Flood plain
Topography .Flat 3%)
Parent Material Alluvium
Drainage Moderately well drained (2)
Present Land Use Paddy
Location - ' Maliawe
Ground Water Level 60 cm
Horison/ Pepth
Laver {cm) Description
Ap 0-19 . Mottled bright brown (7.5 YR 5/8)
and brownish black (7.5 YR 2/2);
clay loam; massive; friable
(moist); much fine roots; abrupt
waved boundary,
Al 19-29 Mottled brownish black (7.5 YR
: . 3/2); clay loam; massive; slightly
sticky (wet); gradual waved
boundary. '
Blir - 29-43 Mottled yellowish gray (25Y
5/1); clay loam; massive; slightly
sticky {wet); clear waved boundary.
B2ir 43 - 60 Mottled light gray 2.5 Y 7/1);

clay; massive; sticky (wet).

Al



Table A-2  SOIL PROFILE DESCRIPTION (10/19)

Profile No. 10
Classification ;
a. PPT/SRI Alluvial -
b. FAO/UNESCO - Fluvisol
¢. USDA .~ Fluvaquent
Physiography : " Levee marine
Topography Flat (2%)
Parent Material ~ Alluvial materials
- Drainage - :  Poor (4)
Present Land Use : . Bush
Location :  Lowalo
Ground Water Level 30cm
Horison/ - Depth o
"~ Layer - {cm) Description
Al 0-7 Yellowish gray (2.5 Y 5/3); clay
loam; massive; sticky; much finc
roots; clear waved boundary.
Al2 7-25 Mottled bright brown (7.5 YR 5/8)
- and gray (5 Y 5/1); light clay;
) massive; sticky; much fine roots;
~ clear waved boundary.
B1 | 25-60 . Gray (5 Y 5/1); light clay; .
: ' - ‘massive; sticky; few coarse roots |
‘and upper much fine roots; diffuse
waved boudary.
AC . 60-100  Olive gray 2.5G Y 5/1);

clay loam; massive.

A-12



Table A-2 - SOIL PROFILE DESCRIPTION (11/19)
Profile No. . 11
Classification
a. PPT/SRI : Alluvial -
b. FAO/UNESCO Fluvisol
c. USDA Fluvaquent
Physiography -Flood plain
Topography Flat (3%)
Parent Material Colluvial
‘Drainage : - Poor (4)
Present Land Use : - Upland
Location : - Hililawa
Ground Water Level 40 cm
Horison/ Depth L
Layer - (cm) - Description -~
Ap - . 0-6 Brownish black (7.5 YR 3/2); clay
: - : loam; weak medium granular
structure; friable (moist); few
fine roots; clear waved 1)01mdary
ACl1 - 6-25 DulI yellowish orange (10 YR 4/3);
co SR clay loam; massive; slightly
sticky (wet); few fine roots;
gradual waved boundary.
AC2 - 25-7% Dull ycllow1sh orange (10 YR 5/4)
- S sandy clay loam; massive; slightly
sticky (wet); gradual waved
_ boundary
AC3 75 - 100 : Dull ycIlowxsh orange ( 10 YR 5/4),

sandy clay loam; massive; slightly
sticky (wet).




 SOIL PROFILE DESCRIPTION (12/19)

Table A-2
Profile No. 12
Classification L
a, PPT/SRI : - Alluvial
b. FAO/UNESCO : - Fluvisol -
c. USDA Fluvaquent
Physiography . . “ Flood plain
Topography Elat (2%)
Parent Material : Alluvium
Drainage : Poor (4)
Present Land Use Paddy
Location : Dahana
Ground Water Level : 58cm
Horison/ Depth R .
Layer (cm) . -Description. -
Ap G-4 Dark brown (7.5 YR 3/3); clay;
L massive; sticky (wet); fine medium
roots; clear waved boundary.
Blir 4-38 Mottled olive gray (7.5 Y 6/3) and
- brownish gray (10 YR 6/1); clay;
massive; sticky (wet); fine few
. roots; diffuse waved boundary.
B2ir 38 - 60 Mottled olive gray (7.5Y 6/3) and
-yellowish gray (2.5 Y 5/1); light
clay; massive; stikcy (weét);
diffuse waved boundary.
AC 60 - 100 Yellowish gray (2.5 Y 5/1); light

clay; massive; sticky (wet).

A4



Table A-2 - SOIL PROFILE DESCRIPTION (13/19)
Profile No., 13
Classification _
a. PPT/SRI - Alluvial
b. FAQ/UNESCO : - Fluvisol
c. USDA Fluvaquent
Physiography Flood plain
Topography Flat (2%)
Parent Material Alluvium
Drainage Poor (4)
Present Land Use Bush
Location Telubanua
Ground Water Level 32 cm
Horison/ Depth :
Layer (cm) Description
Al 0-9 Brownish black (10 YR 3/2) clay
: loam; fine weak granular structure;
friable (moist); fine medium
roots; clear waved boundary.
Blir - 9-75 Mottled yellow orange (10 YR 7/8)
' and yellowish gray (2.5 Y 6/1);
clay. massive; sticky (wet); fine
- medium roots; gradual waved
boundary.
Gray (5 Y 6/1); clay; massive;

AC 75 - 100

sticky (wet).

A-15



SOIL PROFILE DESCRIPTION (14/19)

Table A-2
Profile No. 14
Classification S
a. PPT/SRI . Alluvial .
b. FAO/UNESCO Fluvisol
c. USDA" Fluvaquent
Physiography Flood
Topography Flat (3%)
Parent Material Alluviom
Drainage Imperfect (3)
Present Land Use ¢ Bush
Location ;- Sema
Ground Water Level 42 cm
Horison/ Depth . B
Layer (cm) - Description
Al - 0-15 Dark brown (7.5 YR 3/4); clay -
' - loam; weak fine granular
structure; friable (moist); must
fine roots; clear waved boundary.
Blir 15 -42 Mottled bright brown (7.5 YR 5/8)
' -~ and yellowish gray (2.5 Y 5/1);
- clay; massive; sticky (wet); few
coarse roots; diffuse waved
“boundary, '
Gray (8 Y 6/1); clay; massive;

AC 42 - 100

sticky (wet).




Table A-2 SOIL PROFILE DESCRIPTION (15/19)
Profile No. 15
Classification
a. PPT/SRI ¢ Alluvial
b. FAO/UNESCO . Fluvisol
c. USDA : - Fluvaquent
Physiography “Flood plain
Topography Flat (3%)
Parent Material Alluvium
Drainage ' Imperfect (3)
- Present Land Use Bush
Location . Lowalo
Ground Water Level 65 cm
Horison/ Depth -
Layer - - (cm) - Description
H 0 012 -~ Very dark brown (7.5 YR 2/3); clay
c loam; weak medium granular
structure, friable (moist),
slightly sticky (wet); much roots;
abrupt waved boundary.
Alir - 12-30 ‘Mottled reddish brown (5 YR 4/8)
' S and brownish gray (7.5 YR 5/1);

- sandly loam; angular blocky
structure; friable {(moist); much
fine roots; gradual waved boundary.

Blir - 30-45 - Mottled reddish brown (5 YR 4/8)

-~ and grayish brown (10 YR 6/2);

sandy loam; masive; very friable
(moist); diffuse waved boundary.

B2ir 45 - 80- . . Mottled reddish brown {5 YR 4/8)

: and grayish brown (2.5 Y 6/2);

sand; massive; slightly sticky;
diffuse waved boundary.

Cl1 80-95 Gray (7.5 Y 6/1); sand; massive;
sticky (wet); clear wavy boundary.

Cc2 95 Gray (5 Y 4/1); organic materials

are dominantly fibric.

A-17



Table A-2- SOIL PROFILE DESCRIPTION (16/19)
Profile No. 16
Classification _
a. PPT/SRI - Gray Hyrdomorphic
b. FAG/UNESCO Gleysol =
¢. USDA ‘Tropaquept
Physiography Convex slope
Topography Flat 2%)
Parent Material :  Organic materials
Drainage : - Poor (4)
Present Land Use Bush
Location : Dahana
Ground Water Level 49 cm
Horison/ Depth ‘ S
Layer - - = (cm) .- Description
Al : 0-6 Brownish gray (7.5 YR 3/2); clay
' loam; weak medium granular
structure; friable (moist); fine
mediumn roots; clear waved boundary.
Blir 6-12 Mottled black (7.5 YR 2/1) and
‘ ' bright yellowish brown (10 YR 6/8);
- ¢lay loam; massive; sticky (wet);
fine medium (roots); gradual waved
boundary.
B2ir 12 - 68 Mottled black (7.5 YR 2/1) and
' yellowish gray (2.5 Y 6/1); clay
~ loam; massive; stikcy (wet);
-gradual waved boundary.
BC 68 - 100 Gray (7.5 GY 5/1); sandy clay

loam; massive.

A-18



Table A-2 - SOIL PROFILE DESCRIPTION (17/19)

Profile No. 17
Classification _

a. PPT/SRI 5 : - Alluvial Hemik

b. FAQ/UNESCO . Fluvisol

¢. USDA Fluvaquent
Physiography :  Convex slope
Topography : . Flat (2%)
Parent Material Alluvium
Drainage Poor (4)
Present Land Use Bush
Location - Siema
Ground Water Level 35 cm

Horison/ Depth 7

Layer (cm) Description

Al 0-15 Brownish gray (7.5 YR 4/1);

' : organic materials; massive;
slightly sticky (wet); much fine
roots; gradual waved boundary.

Blir 15-70 Mottled orange (7.5 YR 6/8) and

- light gray (2.5 Y 7/1); clay loam;
massive; slightly sticky; diffuse
waved boundary upper much fine

' TOOtS,
C -70- 100 Gray (5 Y 5/1); sandy loam;

massive; slightly sticky (wet).

A-19



Table A-2 ~ SOIL PROFILE DESCRIPTION (18/19)
Profile No. 18
Classification R
a. PPT/SRI. : -~ Gray Hydromorphic
b. FAO/UNESCO : - Gleysol o
¢. USDA :  Tropaquept
Physiography “Convex slope
Topography “Flat (2%)
Parent Material Organic
Drainage Poor (4)
Present Land Use ‘Bush
Location Sisarahili
Ground Water Level 52 cm
Horison/- . Depth :
Layer ~(cm) Description
Al 0-14 - Mottled orange (5 YR 6/8) and
S - -brownish black (5 YR 3/1); clay
loam; weak fine granular structure;
friable (moist); fine medium roots;
- clear waved boundary.
Blir . 7 14-40 Mottled yellowish gray (2.5 Y 5/1)
' and bright yellowish brown (10 YR
6/8); fine clay; massive; sticky
(wet); fine medium roots; gradual
 waved boundary. '
BC - 40-130 Gray (5°Y 6/1); fine clay;

massive; sticky (wet).

A-20



SOIL PROFILE-DESCRIPTION (19/19)

Table A-2
Profile No. - 19
Classification” o
a. .PPT/SRI . Humic gley
b. FAQ/UNESCO Gleysol
¢. USDA Tropaquept
Physiography Foot hill
Topography Flat (2%)
Parent Material Colluvial
Drainage Imperfect (3)
Present Land Use Bush
Location _ Modali
Ground Water Level 57 cm
Horison/ Depth
Layer (cm) Description
All 0-12 Brownish (7.5 YR 3/2); clay loam;
weak moderate angular blocky
structure; sticky (wet); clear
waved boundary.
Al2 12-37 Mottled bright brown (7.5 YR 5/8)
and light brownish (7.5 YR 7/2);
clay; weak moderate angular blocky
structure; sticky (wet); clear '
waved boundary.
Blir 37-53 Mottled bright brown (10 YR 5/8)
: ' and light brownish (7.5 YR 7/2);
clay; massive; sticky (wet);
gradual waved boundary.
B2ir. 53 Mottled brownish gray (10 YR 6/1)

and gray (7.5 Y 5/1); clay;
massive; sticky (wet).

K21



Table A-3 CRITERIA FOR LAND CAPA_BILITY

- Land Suitability o
Criteria Rice Upland crop Tree crop
Farming Farming Farming
1. Slope (%) o _
<3 S N 'S
3-24 M. S S
25 - 40 N N S
> 40 N . N N
2. Effective Soil Depth {cm) ; _
>90 S S S
60 - 90 S S S
30-60 M S S
<30 N M N
3. Drainage Condilion : o
Well N S S
Moderate S S S
Poor S N M
4. Soil Texture
Fine S S S
Medium s S S
Coarse N M S
5. Soil Reaction {pH (H20)) :
pH> 75 N N N
pH6.6-7.5 .M S 5
pH35.6-6.5 S 5 S
pH4.6-55 S S 8
pH3.6-4.5 M N N
pH< 3.5 N N N
6. Groundwater Quality
Fresh S S S
Brackish/Sulphurous N N S
Salinc (tidal) N N N

Note; S = Suitable

M = Marginally Suitable

N = Not Suitable

Source: Modificd DGFCA, DA and USU Standard.
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Table B-1 SUMMARY OF ME’I_'EOROLOGICAL STATIONS

Létitﬁde' - Longitude

Altitude  Starting

'No Station (N) (E) (M) Year  Jurisdiction .
92 Teluk 0°34' 97°49" 3 1954
' Dalam -1964
92C  Tetehosi  1°10' 97°37" 50 1954
_ _ _ -1964  Depariemen
93  GSitoli  1°13'30"  97°38'30" 6 1951 Perhubungan
94C  Mandrehe 100 1954
-1957
9 Lolofitu 075821 = 97°45'12" 250 1983
11 Tefao 1°23'17"  97°1643" 20 1984
12 Lolowau  0°54'02"  97°34'58" 300 1984  Departemen -
. Pekerjaan
28  Awa'ai 1°23'30"  97°29'17" 6 1984  Umum
29 Tetehosi  0°51'20"  97°49'13" 20 1984
Source: Badan Meteorologi Dan Geofisika, Departemen Perhubungan,

Badan Penelitian and Departemen Pekerjaan Umum

B-1



't Table B-2 AVAILABLE METEOROLOGICAL DATA -

e  Period of Collected Data - .
No Station ‘Rainfall -~ Temperature .  Humidity Wind Velocity / Sunshine
92 Teluk 1954-1961 D.N. D.N. DN, - DN. -
~ Dalam 1964 D.N. D.N. D.N. D.N.
92C  Tetehosi 1954 _ D.N, DN, DN. . "DN.
1956-1964 DN 'DN. - DN DN.
93 G.Sitohi 1980-1989  1980-1989 1980-1989 1980-1989  1980-1989
94C Mandrehe  1954-1955 D.N, D.N. D.N. DN.
1957 DN D.N. 'DN.° DN
9 Lolofiw 1983 1983-1985 1983-1984 1983-1986 . 1983-1987
1986-1990 D.N. DN D.N. DN.
11 Tefao 1985 D.N. 1984-1985- 1984-1985 = 1984-1985
12 Lolowau 1985 1985-1987 - 1984-1987 1984-1987 = 1984-1987
1988-1989 D.N. D.N. D.N. D.N.
28 Awaai 1985 . N.O. N.O. . N.O. N.O.
~1988-1990 N.O. N.O. N.O. N.O.
29 ‘Tetehosi . 1985-1990 N.O. N.O. N.O. N.O.
Note: DN. : Datanot collected.
N.O. : Non-observation.
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Table B-3 - SUMMARY OF CLIMATIC CONDITION

Annual = Temperature . Humidity' Sunshine  Wind

St-alltion _l ' _ | Rainfall g : ‘ Velocity
» . _@m (O (%) @) fs)
.;I‘el-uk Dalam | 2,854 - - ' S : -
Tefehosi B 1,’}27 . - oo
G..Sitoli.'- | S 2941 25:.6 | . 89 49 2.97
Mandréhé ‘ 2,836 ‘. - - - - .
Lolofitu | | 3,487 25.4 _(97)' 35 040
.ch:ao o L T T _(95)__ o B 02
Lolowai - | e 22 88 | 39 043
Awaai 2247 - : - - -
_:T_E:téhoéi;:- 3180 - _:' -

Note: 1) ( ); data is only a year
2) Mark(¥); the lack of data
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Table B-4 MONTHL'_Y RAINFALL AT G. SITOLI STATION

(Unit: .mm/inonth)

Year . jan., Feb, Mar, Apr, May June July "Aug. . Sep. Oct. Nov. Dec. _Total
1951 . 224 291 216 351 99 316 - 437 145 222 355 2347 . -
‘1952 504 © 255 81 350 136 204 310 263 - 369 428 .251 202 3,362
1953 240 - 83 238 0 162 125 . 278 193 200 241 288 - (552 322 . 2992
1954 243 158 307 316 224 379 259 .97 36 222 339 2290 2809
195§ 272 123 94 136 138 132- 100 107 135 248 - 555 . .142° - 2,183
1956 169 124 216 129 111 126 137 194 208 447 682 - 209 2,752
1957 119 76 264 200 242 128 418 456 407 351 429 680 3,770
1958 100 100 245 18 352 114 43 281 155 463 360 - 1922591
1959 . 147 - 175 367 220° 239 168 302 348 252 - 619 232 486 3,555
1960 296 159 143...202 156 194 266 300 316 300 463 146 2,941
1961 173 370 - 326 273 229.° 224 71 ‘188 172 142 183 358 2,709
1962 84 100 317 184 175 167~ - 284 251 623 233 170 L.
1963 50 160 66 80 165 45 219 235 225 . 329 153 448 2,175
1964 165 166 195 130 119 302 29 - 130 757 661 283 168 3,372
1965 19 80 217 209 152 262 129 - 135 436 237 240 211 2,327
1970 155 114 170 422 - 205 - 309 405 122 415 698 190 254 3,459
1971 171 16t 175 91 285 48 155 113 232 454 331 515 2,731
1972 57 61 194 406 81 176 406 142 780 246 410 179 3138
1973 158 273 197 312 - 205 219 233 207 191 420 398 - 351 3,164
1974 70 210 154 . 156 - - - - 298 347 336 239 E
1975 366 ° 239 74 225 90 91 284 287 323 245 199 261 2,684
1976 101 167 165 195 162 113 = 155 225 441 - - -
1977 196 . 175 23 0220 127 0 145 187 193 348 490 343 148 2,595
1978 77 104 181 93 299 213 469 - 221 314 344 302 220 2,837
1979 146 100 115 389 169 245 - 365 219 319 448 471 233 3,219
1980 104 159 203 206 241 . 190 242 123 249 470 334 447 2,968
1981 §7 188 163 294 399 214 179 120 340 - 325 - 209 211 2,699
1982 © 113 135 357 268 244 247 185 202 172 379 257 363 0 2922
1983 158 94 264 135 217 8 214 202 319 483 276 268 - 2,716
1984 286 206 195 189 184 230 374 - 280 431 306 315 298 3,294
1985 174 114 322 152 229 125 310 195 250 280 401 297 2,849
1986 397 71 371 11l 186 183 224 187 - 218 332 1293 271 2,844
1987 177 74 288 179 161 221 237 329 383 307 471 289 3116
1988 202 202 381 191 184 177 159 283 487 265 . 610 236 3,377
1989 416 126 221 311 227 137 156 286 295 392 294 224 3,085
1990 284 245 259 145 95 184 200 284 240 - - - -
AVE. i8¢ 155 218 214 197 182 246 212 304 379 346 279 2,941
AVE* 186 156 220 216 199 184 249 214 306 382 349 282 2941
{%) 63 53 75 73 68 62 85 73 104 130 119 96 100
Source: Badan Meteorologi Dan Geofisika, Departemen Perhubungan

Note: *: Corrected average
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Table B-5 (1/3)

THE METEQROLOGICAL DATA AT G, SITOLI STATION

(1) TEMPERATURE

a) AVERAGE _

' . S o _ . {(Unit: °C)
Year Jan, Feb. Mar, Apr. May Jung July Aug. Sep. Oct, Nov, Dec. Ave,
1980 258 259 258 264 260 259 254 254 254 253 254 248 256
1981 250 256 2066 258 26.1. 257 250 253 250 250 252 257 255
1982 . 254 253 2531 260 262 257 251 252 251 253 257 262 255
1983 . 265 269 268 270 263 262 256. 257 254 254 251 253 260
1984 S 252 255 256 256 260 255 249 248 247 251 254 249 253
1985 257 259 258 259 257 253 244 251 250 252 249 253 254
1986 256 259 258 256 259 258 253 25.1° 250 249 247 262 255
1987 260 260 264 263 261 263 255 259 257 259 254 259 260
1988 262 260 264 265 262 257 257 253 254 249 250 248 257
1989 26.1 254 253 252 250 255 250 248 252 250 255 260 253
AVE, 25.8 258 260 260 260 258 252 233 252 252 252 155 256
‘b)) MAXIMUM :

) o o ) : (Unit: "C)
Year Jan. Feb. Mar.  Apr. May June ‘July- Aug. Sep. Oct. Nov. Dec. Ave.
1980 308 309 306 308 308 305 300 299 297 204 294 289 301
1981 303 303 316 30.1 304 307 298 308 -296 289 294 302 302
1082 30,5 302 300 305 307 306 300 301 300 299 300 306 303
1983 310 316 - 314" 317 305- 313 309 31.0 299 299 298 298 307
1984 30.0 306 303 300 307 304 296 293 293 295 296 298 299
1985 30.8 31.0 306 305 303 307 29.7 303 296 299 296 299 302
1986 303 312 303 304 308 307 300 304 298 294 295 308 303
1987 30,5 313 312312 310 314 310 309 302 301 295 305 307
1988 308 308 312 313 309 309 308 301 299 202 201 2907 304
1989 306 302 301 30.1 309 3035 29.7 297 296 290 290 301 300
AVE. - 306 308 30.7 307 30.7 308 301 303 298 205 205 30.0 303
¢) MINIMUM

. - ' - (Unit: °C)
Year “Jan.. Feb. Mar. Apr. May June- July Aug. - Sep. Oct. Nov. Dec. Ave.
1980 - 224 223 27 234 228 2240 2210 223 225 225 228 224 226
1981 214 223 231 230 233 222 218 21.0 223 222 221 226 223
1982 216 222+ 221 228 231 222 214. 219 217 225 228 229 223
1983 229 234, 2377 238 233226 223 224 224 224 2177 222 228
1984 221 222 224225 2260 222 215 216 213 218 224 216 220
1985 216 218 222 222 221 206 203 212 211 2LK7 214 215 - 215
1986 o214 209 218 214 212 208 204 200 205 209 201 217 209
1987 214 211 212 217 217 214 210 213 215 219 215 214 214
1988 - 217 211 219 218 214 206 205 208 211 203 203 199 210
1989 209 203 200 205 209 195 195 198 204 203 206 208 203
AVE, 217 218 223 223 222 215 21.1 212 215 21.7 216 2.7 217
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‘Table B-5 (2/3) . THE METEOROLOGICAL DATA AT G. SITOLI STATION

(2) HUMIDITY
: : : o ~(Units %)
Year Jan, Feb, Mar. Apr. May Junc July Aup Sep.  Ocl. Nov. Dec. Ave.
1980 85 8 87 88 88 86 86 85 B7 - 88 88 90 87
1981 - ‘8% -8 84 89 87 B6. . BT . 84 87 - B9 89 88 &7
1982 . 81 87- 90 8 89 88 88 89 g 90 -8 88 . 89
1983 - 86 8 - 88 88 .- 89 &7 89 88. 89 90 g8 89 88
1984 . 88, 8 ~ #8 . 8 8 .8 89 89 8 & 89 8% 89
1985 85 8 8 90 91 8% 89 8. 89 B9 ot 90 89
1986. 89 85 . B8 92 9 87 8 RO 91 %2 9i B3 39
1987 - 89 B8 88. 9 9% %0 9% 90 9 91 92 90 290
1938 88 8 89 89 8 91 38 90 90 92 -9 90 90
1989 90. 89 89 91 9. 88 %0 -9 91. 92 92 88 90
AVE. - 87 87 88 90 8. 88. BE- 88 8 90 S0 89 39
(3) RAINY DAYS .
. _ IR e . {Unit; days)
Year - Jan. Feb. Mar. Apr. May June July Aug.~ Sep. Oct. Nov. Dec. Ave.
1980 21 12 20 23 20 14 20 18 18 20 20 25 20
- 1981 .10 16 16 25 2 15 19 11 26 23 18 17 18
1982 .13 16- 21 -"21° 20 16 18 19 17 25 271 25 20
1983 18 15 22 21 24 15 20 19 25 4 22 24 21
1984 . . 22 20 21 23 24. 21. 21 27 2024 20 23 24
1985 20. 14 21 20 19 13 23 20 23 20 28 27 21
1986 22 13 28 18 18 . 18 19 17 24 23 22 9. 20
1987 20 18 23 28 2 23 . 021- 26 25 23 2 24 24
1988 25 22 31 - 27 15 17 17 - 23 -4 - 17 -
1989 . - - 2125 - 12 .. .. - 24 2% 26 21 -
AVE. = 19 i6 23 23 .21 1l 20 2 22 24 25 22 21
(4) SUNSHINE
. . _ L - .. (Unit: %)
Year Jan. Feb, Mar. "Apr. May “June July  Aug. Sep.” Oct.. Nov. Dec. Ave.
1980 50 65 47 49 55 063 535 51 34 42 41 32 49
1981 61 54 65 47 56 & 45 70 37 31 49 54 52
1982 65 53 36 55 51 67 58 45 45 41 48 .60 52
1983 65 54 -.53- 53 49 58 - 55 59 48 . 43 47 50 53
1584 54 48 44 50 55 55 48 4] 48 41 54 49 49
1985 71 65 - 50 54 53 T4 56 354 44 - 500 42 47 55
1986 49 72 48 46 57 6B 56 4733 340 55 51
1987 37 52 45 42 45 48 48 . 44 36 - 39 . 31 42 42
1988. - 46 50 42 -, 49 53 65 - 40 372020 40 -
1989 56 40 42 37 46 57 3. 34 35 30 .40 420 4

AVE. 55 55 . 47 48 5L 6l I D
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Table B-5 (3/3) THE METEOROLOGICAL DATA AT G, SITOLI STATION

(5) WIND SPEED

. 7 . ; _ (Unit: m/s)
" Year Jan. Feb., Mar.- Apr. May June July Ang. Sep.- Oct. Nov. Dec, Ave,
1980 264 265 252 230 261 292 324 307 293 3.19 3.21_' 294 285
1981 277 303 274 269 310 298 .319 297 314 279 305 279 294
1982 261 309 302 3.2 279 451 304 319 297 295 283 284 3.08
1983 299 323 3.00 300 3.2 285 330 .3.24 307 280 334 277 3.06

T 1984 300 298 289 300 254 286 280 280 338 3.2 3.04 287 294
1985 292 309 280 261 222 285 26801 302 '3.02 304 2381 284 2.8
1986 284 287 330 254 26% 283 304 320 331 252 328 274 292
1987 3.09 3.14 322 288 267 310 3.14 295 266 300 281 324 299
1988 2684 291 317 280 332 305 324 284 319 294 346 285 3.03

1989 322 298 312 312 299 365 287 299 288 325 286 284 3.06
AVE. 2.87 300 298 281 280 316 305 3.03 305 29 307 287 2.97

Source: Badan Meteorblo'gi and Geofisika, Dépértem'cn Perhubungan
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Table B-6 MONTHLY RAINFALL AT TETEHOST

(Unit: mm/month)

-July

~Year me Feb.. Mar. Apr Méty. I.-Iunc 'Au_g. Seiﬁ. Oét. Nov. Dec. Annual
1954 - 50 125 3388 . 1265 209 240 | 161 34‘47 236 314 231 -
955 - 0 - - - - - - T g -
1956 91 75 102 74 8 137 121 171 129 396 . * 223 -
1957 200 67 167 164 97 97 229 164 214 200 -193 11l 1,723
1958 12 24 80 98 156 145 8 153. 207 251 364 137 1,635
1959 60 28 229 222 88 112 127 142 158 397 239 162 1,964
1960 160 g5 140 160 97 - 24 311 207 363 253 392 30 2,222
1961 64 93 . 82 129 244 118 127 89 145 173 222 243 1,729
1962 g1 35 g6 126 130 104 138 154 226 267 116 122 1,585
1963 - 125 12 75 47 94 55 93 . 42 128 214 245 100 1,230
1964 22 134 - - - .65 130 51 101 211 . - - -
AVE. 71 60 - 121 156 140 107 152 133 202 260 261 151 1,727
(%) 39 33 67 86 77 59 84 74 1111 143 144 83 100.0

Source: Departemen Perhubungan, Badan Mctcorologi

" Dan Geofistka
Note : Mark (-} ; Data is not available
Mark (*); Data is not complele
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Table B-7 CONSECUTIVE DROUGHT DAY G. SITOLI STATION

(Unit: days)

' : Ranking
Year No.1l- No.2 No.3 No.4 No.5
Date ~ Days "Date  Days Date ~ Days Date  Days Date Days
. FEB.S JAN223 - JANIL OCT.16 JUNE, 14 |
1980 -21 17 -FEB.J3 2 -2 11 -26 1n -2 9
. JULY31 JAN.20 SEPT 30 DEC.17 JANT-16 10
1981 -AUG.18 19 -FEB.1 13 -OCT.12 13 -29 13 MARI-10 10
JAN.20 AUG.22 FEB.10 JAN.12 NOV.17
1982 -31 12 -3t 10 -18 9 .18 7 -23 7
JUNE.21 MAR 30 FEB. 7  MAY.27 AUG.21- 9
1983 -JULY.5 15 -APR.S 10 -15 9 -JUNE4 9 SEP.29- 9
FEB. 7 AUG31 NOV.14 MAY.10 AUG.11- - 7
1984 - 16 10 -SEPT7 §  -21 8  -16 7 DEC8 - 7
. JUNE22 JAN.20 AUG. 4 FEB.21 OCTS$- 9
1985 -JULY.4 13 -30 11 -14 i1 -MAR.1 9 DEC.19 9
MAY.10 AUG. 6 FEB.17 FFB.4 MAY 26 8
1986  -24 15 -20 15 -27 11 -12 9 JUNE13- 8
FEB.19 MAY. 6 JAN21 APR.14 JUNE.S
1987 -MAR.3 13 -17 12 -30 10 -23 10 -13 9
MAY.18 JAN.7 APR.14 TULY.15 FEB. 8
1988  -31 14 -18 2 -25 12 .23 9 -15 8
FEB. 1 JUNE. 4 MAR. 7 JULY.19 DEC.10
1980  -17 17 -18 15 -19 13 -31 13 -19 10

Source: Badan Meteorologi Dan Geofisika, Departemen Perhubungan



Table B-8 MAXIMUM DAILY RAINFALL -

_(Unit, mm/day)

e Ranking " T

Year No.l No2 . -~ "Nojd. No.4 _.'No.5

‘Date . (mm) Date = (mm) . Date {mm) Date (mm) - Date - {mm)
1980 ©OCT29 731 FEB26 715 OCL.9 649 DEC2I 643 OCT.I4 618
1981 MAY.3 1053 JUNES 850 MARIl 617 OCT29 599 DEC.1 537
1982 OCT15 1015 AUG20 737 MAR.5 722 JUNE29 700 MAR22 682
1963 OCTI8 798 OCT.8 763 OCT27 703 MAY.iS 618 MAR7 617
198¢ NOV.1 779 JUNE24 715 SEPT20 683 SEPT.23 676 SEPT2] 617
1985 AUG.IS 840 si_«::PT.i? 659 DECIS 655 MARIS 648 JUNEI7 645
1086 JANJ 1334 NOV29 902 DEC.3 689 SEPT7 600 JAN3I 524
1987 SEPT21 1113 JUNE30 1016 OCT21 8§61 AUG.4 846 MAY.29 700
1088 SEPT.5 772 NOV22 750 NOV.I9 627 DEC2 638 DEC.14 636
19089 JAN.1 843 JAN21 740 MAY.1l 665 NOV.4 665 DEC.1 538

Source: Badan Penelitian and Pengembahgan Pekerjaan Umum, Departemen Pekérjaan Umum
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~ Table B-9. MAXIMUM RAINFALL

(Unit: mm/hour)

' . Ranking
No. 1 No, 2 No. 3 No, 4 No. 5
Year Date Rain Date Rain Date Rain Date Rain Date Rain
Hour (mm) Hour - (mm) Hour (mm) .Hour {(mm) Hour {mm)
0LNOV 208EPT . - i7.APR 22.DEC 24, AUG
1984 : A : o ‘
02-03 463  11-12 453  15-16 340 0 12-13 328 12-13 322
" 03.NOV 15.DEC 17SEPT 11JULY 30.0CT
1085 ' . ,
03-04 496 14-15 457  14-15 455 15-16 404  17-18 329
07.JAN 20.NOV 26.AUG 12.0CT 25.MAY
1986 ' _ '
00-01 703 13-i4 57.8 15-16 332 14-15 . 305 13-14 30.2
30JUNE 04 AUG 29.MAY 21.0CT 04 DEC
1987 : ' :
13-14 85.0  01-02 789  16-17 584 2324 41.6  15-16 413
05SEPT ~ 22.DEC 10.MAY 08.0CT 01MARC
1988 S o .
14-15 61.7 08-09 54.8 06-07 495 14-15- 393 00-01 393
01L.JAN 01.DEC O1JUNE - 05.AUG Z8MARC
1989 : : :
22-23 604 0506 465 14-15 368 15-16 348  00-01 32.2

Source: Badan Penelitian and Pengembangan Pekerjaan Umum, Dcparlémen Pekerjaan Umum
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Table B-10 PROBABILITY OF ANNUAL RAINFALL

(G.Sitoli Station)

Return Period _  Value (mm/year)
1/100 - 2,144
1750 . 2,223
/30 ‘ 2,289

200 N 2,346
/10 : - 2,462

- 1/5 ' 2,609
- 1/3 _ 2,755
1/ 2 2,916

~ Period: 31 years (From 1952 to 1989)

PROBABILITY ANALYSIS OF
CONSECUTIVE DROUGHT DAY

Return Period Value (Days)
12 ' 14
1/5 S Y
110 Co 18
1730 - 20
1/50 20
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Table B-11 THE OBSERVAT ION OF RIVER DISCHARGE

Date - Name of River - = Mezawa - Gawo "Gido  Mola Muzoi
Catchment area (Km?2) 220 76,0 68.0 730 3440

21 Aug., 1990 ' _
Discharge . QUm3/s) 0.26 1.73 092 - -

Specific run-off q 1.182 2276 1.353 - -
22 Aug., 1990 |
Discharge Q(m3/s) - - - 1.48 -
Specific run-off : q - - - 2027 -
25 Aug., 1990
Discharge Q(m3/s) 0.26 0.85 0.79 - -
_ Specific run-off q 1.182 1118 1.162 - -
30 Aug., 1950 . :
Discharge Q(m3/s) - T - 159 -
Specific run-off q - - - 2178 -
31 Aug., 1990
Discharge Q(m3/s) - - - .56
~ -Specific run-off q - - - 2779
1 Sept., 1990 _
Discharge Qm3/s) 0.60 2.42 - - -
Specific run-off q 2727 3.184 - - -
6 Sept., 1990
Discharge Q{m3/s) 1.36 6.84 - - -
Specific run-off q 6.182  9.000 - - -
11 Sept., 1950
Discharge Q(m3/s) - - - 7.21 -
Specific run-off. q - - - 9.877 -
13 Sept., 1990 -
Discharge Q(m3/s) 0.60 3.62 - - -
Specific run-off q 2.727 4763 - - -
27 Sept., 1990
Discharge Q(m3/s) - - - 22.98
Specific run-off q - - - 6.680

Note: Q(n3/s) is a discharge converted by current meter
Specific run-off ; q (m3/s/100 Km2) _
. Catchment area ; the point of discharge's observation

Source: JICA Study Team, 1990
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Table B-12 CALCULATION OF EVAPOTRANSPIRATION. -

Month ETpen " ET ETpt 2xETpt - ETa ETa

. . (mm)  (mm/month) .- (mm/day) . (mmfday) (mm/month)
Jan, 5.62 : 174 4,79 958 5.62 123
Feb. 5,82 163 491 9.82 5.82 112
Mar. L5895 184 479 - 9.58 595 . 113
Apr. 580 174 441 882 580 91
May 538 167 441 882 538 107
Jun. 495 149 4.66 9.32 495 . 131
Jul, 5.07 157 416 832 5.07 101
Aug. 5.39 167 4.41 8.82 539 106
Scp. 5.83 175 4.16 8.32 S 583 67
Oct. 597 . 185 4,03 8.06 5.97 65
Nov. 5.83 175 4.16 8.32 5.83 75
Dec. 565 . 175 441 - 882 5.65 98
Total 2,045 : 1,189
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~ Table C-1

EXISTING ROAD NETWORK

o ' Length  Total Pavement Condition = Status
Road Scetion - Width (km) (km)
"No. - From - . To (km) - {m) Asphalt Stone Earth Normal Damaged
Provincial Road o -
P17 Ie. Gawo Mezawa 2.5 3 1.5 1 2.5 R
P2 - Mezawa Sitolu Banua 8.5 3 8.5 - 8.5
P3 - Sitolu Banua Ie. Susuwa 12 3 11.5 U |
Sub Total . 23 _ 1.5 1 20 25 . 2
Kabupaien Road
K1 Tetehosi Maliwa'a 59 3 3 2.9 3 ~2.9:
K2 Hilinaa Tafuo  Seafewali 6.2 3 : 6.2 6.2
K3 Seafewali Tagaule 69 1-3 B 6.9 6.9
Sub Total 19 : 3 29 131 3 16
Desa Road
D1 Hilina'a Tafuo  Lawalo 8.5 1-3 8.5 3.5
D2 Botohanega Woli 5.5 1.5 5.5 5.5
D3 Sohoya Hao 2 1.5 2 2
D4 Hiliholu - Soma ™ 8 i 8 8
DS Hilihor Hilifaosi 5 3 5 0.5 4.5
D6 Mezawa Hilibaruze 3 2 3 : 3
Sub Total 32 : 0 3 26 0.5 31.5
- Total 74 4.5 6.9 62.1 6 . 615
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Table C-2- EXISTING ROAD CROSSING STRUCTURES

"~ 'Road Section Nos. of Structures Status
No. - From To -~ Bridge Culvert Total Normal To be repaired
Provincial Road : -
.P1  Ie. Gawo Mezawa ' 2 2 2
P2 Mezawa Sitolu Banua 19 19 19
P3 Sitolu Banua Ie. Susuwa 25 1 26 2 S 24
Sub Total - 46 1 47 2 45
Kabupaten Road ' : :
K1 Tetchosi Maliwa'a 3 3 6. 6 :
K2 Hilina'a Tafuo - Siofewali 14 11 25 13 12
K3 Secafewali Tagaule 28 3 31 6 25
Sub Total 45 17 62 25 37
Desa Road _ : _ : o
D1  Hilina'a Tafuo Lawalo .22 22 1 21
D2  Botohanega Woli 0
D3  Sohoya Hao 0 :
D4 Hilihoru Soma 3 3 3
DS  Hilihoru " Hilifaosi 2 2 2
D6 Mezawa . Hilibaruze 3 3 1 2
Sub Total _ 30 0 30 2 28
Total ‘ 121 18 139 29 110

Cc-2



Table C-3 ESTIMATE OF IRRIGATION WATER REQUIREMENT

Basic 'Meteorological Daiz\

CHem - ~Jan. . ¥eb, “Mar. Apr. May. -June July Aug. Sep. Oc¢l. Nov, Dec,
Air Temperature (Cenligrade in degree) :
Mean 258 258 26, 26 26 258 252 253 252 252 252 255
Ralative Humidity (%) ' '
Mean 87 87 88 90 89 88 88 88 89 90 90 89
* Wind Velocity (in/s)
Average 04 05 04 04 04 04 05 04 04 03 04 04
Sunshine (%)
Average 55 55 47 48 51 61 52 49 39 38 41 47
Unit Diversion Water Requlrcmem (l/sec/ha)
Period Jan, Feb. Mar Apr May June  July "Aug. Sep. . Oct. Nov,  Dec,
(day) . _ _
1 - 15 0.00 - 0_.00' 0.00 147 122 112 064 000 119 095 083 0.6
16 - End - 000 000 091 110 1,19 112 6.17 043 0383 090 083 031

Cdlculauon Conditions :

1 Al procedures follow DGWRD Imgauon Demgn Standard

2 Crop water requlrement is based on FAQ reference cvapotranspiration
3 Percolation loss is estimated to be 1 mm
4 Water layer replacement requlremem of 50 rimi is ml:oduced

5 Overall irrigation efficiency is estimated to be 60 %
6 Cropping area factor follows the proposed cropping paitem
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Table C-4 - RESULTS OF WATER BALANCE STUDY

Unit Mezawa River System Mola River System . Tow River Sysiem

- Susawa River System

Period Diversion ~ Design  Avajabic Dalande . Design - Available Dalanice  Design  Available Balance ~ Design ™ Avallable Batance
Reguirement ~ Discharge Discharge Discharge Discharge Discharge Discharge ~ Discharge Discharge
{I/sfha) {m3fs) - (mds) . (m3/s) Amdfs) 0 (m3fs)  (m3fs) (ra3/s) - (m3/s).- (n3I/fs) {m3fs) - {m3s)  (m3fs)
Jan, 1-15 0.00 0.00 036 036 000 186 186 000 .059.. 059 000 446 446
16- 31 .0.60 0.00 036 036 0.00 186 186 000 059 059 000 - 446 446
Feb. 1-15 0.00 000 032 032 0.00 166 166 0.00 052 052 - 060 397 . 397
16- 28 0.00 0.00 032 032 0.00 166 . 166 000 ~ 052 052 . 000 397 397
Mar. 1-15 0,00 000 041 041 000 213 213 000 067 067 000 510 510
16-31 091 025 041 015 132 213 . 081 041 067 036 . 266 - . 510 245
Apr. 1-15 147 0.41 041 000 213 216 003 066 068 002 429 519 089
16- 30 110 0.31 041 011 - 160 216 0.57 0.50 068 019 321 519 197
May 1-15 1.22 0.34 0.37 0.03 177 - 1.93 9.16 055 0.61 0.06 356 4,62
16-31 1.19 0.33 0.37 0.04 1.73 193 0.20 0.54 0.61 0.67 347 4.62
June 1-15 112 0.31 035 004 162 182 020 0.50 057 007 327 437 10
16- 30 1.12 031 035 004 1.62 1.82 0.20 0.50 0.57 0.07 3.27 4.37 .10
July 1-15 0.64 0.18 0.46 0.28 .. 0.93 240 1.47 .0.29 0.76 0.47 1.87 5.5 3.88
16 - 31 0.17 0.05 0.46 041 - 025 240 215 008 | 076 068 0.50 515 5.26
Aug. 1-15 0.00 0.00 0.40 0.40 0.00 2.06 2.06 0.00 0.65 0.65 0.00 4.94 4.94
16-31 0.43 0.12 0.40 ° 027 0.62 2.06 1.44 0.19 0.65 D46 1.26 4.94 3.69
Sep. 1-15 119 0.33 0.59 0.26 1.73 308 1.35 0.54 0.97 .43 347 137 3.90
16 - 30 0.81 S023 059 036 . 147 308 190 036 - 097 060 257 737 501
Oct. 115 0.95 0.27 071 044 1.38 368 231 0.43 116 .0.73 2.77 883 606
16- 31 0.90 0.25 0.71 045 1.31 3.68 2.38 0.41 1.16. . 076 2.63 8.83 6.20
No\.w. 1-15 0.83 0.23 0.67° 044 1.20 348 2.28 0.37 S 110 0,72 . 242 8.34 5.92
16 - 30 0.83 0.23 0.67- 044 - 120 348 2.28 0.37 1.10 0.72 242 8.34 592
Dec. 1-15 0.66 0.18 052 034 . 09 274 178 0.30 0.8 057 193 656  4.64
16-3 031 0.09 .52 044 045 . 274 239 .. 014 - (.86 072 09 6.56 5.66
Imigation Ares:  Mezawa River System 280 ha
Mola River System 1,450 ha
How River System 450 ha
Susuwa River System 2,920 ha
Total 5,100 ha



Table C-5 PROPOSED IRRIGATION SYSTEM

: : _ Commanding Arca ' Peak Diversion
Source of  Name of Systems  Intake Facilily Location Net Area Discharge
Water {ha) {m3/sec)
1 Mezawa River Mezawa System Mezawa Intake Weir (1) Right bank of Mezawa R. 280 0.41
(2) Left bank of Mezawa R.
2 MolaRiver Mola System ~ = Mola Intake Weir ( 1) Left bank of Mola R, 1,450 - 2.13
: (2) Left bank of Mezawa R.
(3) Right bank of Gawo R,
3 How River How Sysiem  How Intake Weir . (1) Left bank of How R. - 450 0.66
: (2) Right bank of How R;
4 Susuwa River  Susuwa System Susuwa Intake Weir (1) Right bank of Suani R.- 2,920 4.29
: ' (2) Right bank of Mola R.
(3) Left bank of Mola R,
Total : - , ‘ 5,100 7.50
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Table C-7  ESTIMATE OF DRAINAGE WATER REQUIREMENT

Case Land Use Rainfall Design Water  Storage  Runoff Drainage Drainage
Data Rainfall Balance: Depth Coefficiem Depth  Modulus

{mm/day) (mm/day) (mm) (mm) (I/s/ha)

a Paddy field 3-day consecutive rain 150 -6 50 - 82 3.17

b. Non—péddy field 1-day consecutiverain 105 0 0 0765 -

Equations for Drainage Requirement

a. for Paddy Field
Drainage Reqmremem-l 62*¥Drainage Modulus*Area(A)**0.92=5.14A%*(.92

b. for Non-paddy Field
Drainage Requirement=0.116*Design Rainfall*Runoff Coefﬁcxem*Area(A)**O 92=T7.95A%*0.92

Calculation Conditions

Design rainfall is with 20% probability of exceedence.

Al caleulation procedures follow DGWRD Irrigation Design Standards,
Water balance is sum of irrigation, evapotranspiration and percoration.
Average storage depth is estimated based on field investigation,
Drainage depth is calculated by the following equation.

o R0 op

Drainage Depth=Design Ra_infal.1+Number of consecutive days;“Water Balance-Average Storage Depth

£, Draihage modutus is an unit conversed from Drainage Depth
Runoff Cocfficient is selected supposing that non-paddy area is covered by light forest.



Table C-8 LIST ' OF PROPOSED: 0&M EQUIPMENT

Required Nos.

© Tiem Specification
L Operation Equipment _
(1) Jeep type car 4,000¢cc,4x4 2

(2) Station wagon 1,500¢c, 4 x4 1
(3) Motor cyclé 125 ¢c o
{4) Wireless radio S0 km 4
(5) Personnal compuler 32 bit w/printer 2

II.  Maintenance Equipment
(1) Backhoe 0.4 m3 2,
(2) Bulldozer 13 ton .2
(3) Wheel loader im3 1
(&) Motor grader 9 ton S
(5) Slope compactor - 3ps: 4
(6) Concrete mixer 0.12m3 2
(7} Submergibie pump 50 min dia. 2
(8) Portable generator 3kVA 2
(9) Dump truck 6 ton 2




Table C-9  MAIN FEATURES OF THE DIVERSION WEIR . -

“Mezawa ‘Mola How Susuwa
Itemn Weir Weir Weir Weir
1 Location - Mezawa river _ Mola river How river ‘Susuwa 'riv;:r
2 Intake discharge (m3/s) 041 2.13 0.66 429
3 Dosign flood discharge (m3fs) 139 346 184 533
4 River bed slope 1/50 17400 17300 17250
5 Dimensions
1) Weir body Lo : o
Type Fixed weir (Concrete) Tixed weir (Masonty) Fixed weir (Masonry) Fixed weir (Masonry)
Height of fixed weir 35m 30m 25m 30m
Length of fixed weir 12m 40m 28 m 60 i
2) Scouring gate o
Width - 2.5 m (2 spans) 25m 2.5 m (2 spans)
3) Crest elovation 46 m 35m ' 32.5m 28m
4) Intake facility Frash rack Shaice gate Sluice gate Shuice gate
Width - 2m 1.8mx2scts 1.8m 2.5 mx2sets
5) Sand setiling basin
Type Concrete flume of Masonry flume of Trapezoidal canal with Trapezoidal canal with
rectangular section Tectangular section masonry lining © masonry lining
" Length 30m ) T0m Bm ) M0 m
Width 2m Sm 5 m (bottom width) 10 m (bottom width)
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Table C-10 LENGTH OF MAIN AND SECONDARY IRRIGATION CANALS

Type of

G110

. Name of Irﬁgation' System - Nos of Length
3 - Canals - (m) Canal
1 Mezéwa System ) ._
"-'Main canal H 1,000  Masonry lining
- Secondary canal - 1 3,450 = Masonry lining -
Total 2 4,450
2 Mola System A o _
- Main canal 1 9,150 Masonry lining
- Secondary canal 7 23,000  Masonry lining
Total 8 32,150 -
3 How System' :
- Main canal 1 4,400  Masonry lining
- Secondary canal 2 4,050  Masonry lining
~ Total 3 8,450 : :
4 Susuwa System ,
- Main canal 1 25,300  Masonry lining
- Secondary canal 10 30,590  Masonry lining
Total §! 55,890 '
GRAND TOTAL 24 100,940



Table C-11 RELATED STRUCTURES ON IRRIGATION CANALS

. Nos of Structures
Main Canal  Sccondary Canal Total

{(nos) (nos) {(nos)

I Mezawa System
Turnout / Division 6 _ 6
Spillway 1 1
Drop 1 6 7
Total 1 13 14

I Mola System
Turnout / Division ' 10 33 43
Culvert ' 2 2 4
Syphon 1 1
Spiltway . 1 4 5
Drop 1 19 20
Check 3 1 4
Aqueduct 3 3
Total 18 62 80

IiI How System .
Turnout / Division 3 19 22
Culvert - ' 1 1
Syphon 1 1
Spillway i 1 2
Drop 2 7 9
Check i 1 2
Total 9 28 37

IV Susuwa System

Turnout / Division 3 67 70
Culvert 2 4 6
Syphon 5 5
Spillway 5 5 10
Drop : 26 26
Check 2 3 5
Aqueduct ' 1 1
Total - - 17 106 123
GRAND TOTAL’ 45 209 254
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Table C-12  LENGTH OF DRAINAGE CANALS -

Name of Irrigation System Nos of Length
o .. Canals {(m)
1 Mezawa Systein
1 Ie, Naai 1 4,000
Total 1 4,000
Il Mola System S
1 Ie. Saelo 1 1,600
2 Ie, Nadu 1 700 -
3 Ie, Penokawa 1 5,500
4 Te, Woli 2 5,100
3 Ie. Dolipe 1 - 2,000
6 Ic. Vanea 1 1,300 ¢
Total 7 16,200
It How System IR
1 Ie. Suani 1 5,000:
Total H 5000 ..
v Susnwa System -
1 Ie. Mezawa 7 5,100
2 Ie. Woli 2 4300
3 Ie. Doripe 4 9,000
4 Ie. Lagasimahe 2 - 4,000
5 Ie. Mola 2 C3200
6 Toma 2 9,500
7 Ie. Malawo 1 2,000
Total 20 37,100
GRAND TOTAL 29 62,300 - '




Table C-13 RELATED STRUCTURES ON DRAINAGE CANALS

Name of Irrigation System

- Nos of Structures

New - Repaired Toial
I ‘Mezawa System
Cross Drain 3 0 3
Drain Culvert 1 0 1
Bridge 0 1 1
Total 4 1 5
II Mola Syslem
Cross Drain 6 -0 "6
Drain Culvert 0 0 0
Bridge 0 0 0
Total 6 0 6
I Susuwa System
Cross Drain 0 11
Drain Culvert 2 0 2
Bridge. 0 2 yA
Tatal - 2 15
GRAND TOTAL _ 3. 26
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Table C-14 LIST OF WAGE AND MATERIALS

Unit

Description Price
o (Rp.)
I WAGE

1 Common labour day 4,000
.2 Semi skilled labour day 4,350

3 Skilled:labour : day 4,500 -
4 Head of skilled labour day 4,500 -
5 Supervisor of labour day 4,500

6 Assistant day 4,000

7 Steel worker day 5,000

I FUEL, LUBRICANT & ELECTRICITY

1 Gasoline lit 385

2 Diesel oil lit 250

3 Gear oil lit 5,000 .

4 Grease kg 3,500

-1 MATERIALS

1 Fine sand cu.m 8,000

2 Coarse sand cu.m 9,200

3 Stone ciLm 9,000

4 Gravel cu.m 12,000

5 Artificial brick pes 85

6 Wood of dia. i2-15cm (4.5m) cum 175,000 -

7 Portland cement, 40 kg zac 7,500

8 Reinforcement bar, deformed kg 1,500

9 Nail 2 - 4" _ kg 1,600
10 Multiplex wood, 4 mm x 1.2m x 2.4 sheet 9,100
11 Multiplex wood, 6 mm sheet 14,300
12 Multiplex wood, 9 mm sheet - 21,500
13 Multiplex wood, 12 mm sheet 27,000
14 Concrete pipe, dia. 0.2m m 4,500
15 Concrete pipe, dia, (.6m m 38,500
16 Concrete pipe, dia. 0.8m m 44,000
17 Concrete pipe, dia. 1.0m m 64,000
18 Gabion cu.m 1,920
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Table C-15 UNIT CONSTRUCTION COST FOR MAJOR WORKS

4 Riprap protection

: _ Totai
Description Unit . L.C, F.C, Unit Cost
: (Rp.} (US$) (Rp.)
1 Cbmpensation '
1 Land Aquisition .
 Commercial area §0.m 1,000 0.60 1,000
‘Resident - sg.m 500 0.00 500
© 2 House Comipensation _ o ' e
Permanent ' sq.m 200,000 0.00 200,000
Semi permanent sq.m 150,000 0.00 150,000
Simple S 125,000 0.00 125,000
3 Tree Compensation nos 250,000 0.00 250,000
I Earth Works . , :
* 1 Clearing and girubbing sg.m - 274 0.16 570
2 Stripping : cu.m 1,750 172 4,932
3 Excavation _ :
Excavation, Rock cu.m 3,217 342 9,544
- BExcavation by Bulidozer _cu.m 1,864 1.72 5,046
Excavation for siruciure cu.m 1,143 1.15 3,271
Eixcavation by manpower cu.m 2,583 0.00 2,583
‘4 Embankment - _ '
Embankmerit wiexcavated material  cum 721 0.67 1,961
Embankment by manpower cum 1,869 0.57 2924 -
Embankment wiborrowed material | cuam 1,876 1.69 5,003
5 Backfill for structure cum 861 0.56 1,897
-6 Road melalling w/gravel cum 6,603 6.18 18,036
7 Sod facing sgm 1276 000 1276
I Concrete Works
1 Concrete” . ) o
-. Concrete, Type A w/ Scaffolding.  cu.m 154,634 3792 224,786
Concrete, Type A wio Scaffolding - cuan 139,106 246 143,657
Concrete, Type D w/ Scaffolding cu.m 107,573 13.10 131,808
Concrete, Type D w/o Scaffolding cum 102,914 246 107,465
2 Form for Concrete sq.m 24,158 0.00 24,158
3 Reinforcement bar fon 1,835,649 822 1,850,856
IV Other Civil Works
1 Concrete Pipe ~
Concrete pipe, D=1000 mm m 78,669 0.07 78,799
Concrete pipe, D=800 mm m 54,168 0.05 54,261
Concrete pipe, D=600 mm m 47,168 0.04 47,242
Concreie pipe, D=200 mm m 5,639 0.01 5,658
2 Stone Masonry
Stone masonry, canal lining cu.m 63,349 17.16 95,095
‘Stone masoniry, structure cu.Im 59,299 17.16 91,045
3 Gabion mattres cum 8,100 0.00- 8,100
cum 33,421 17.08 65,019
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Table C-16 PROCUREMENT COST (&M EQUIPMENT

: . Unit Price Amount
fiem Specification - Required = F.C! LC. i Xt LC. Total
) o Nos {USS). {(1,000Rp.) {(US$)  (1,000Rp) _{LOOCRp)
I.  Operation Equipment o S '
1) Jeep type car 4000 cc,d x4 2 11,59 814 © 35,192 1,628 66,733
(2) Station wagon 1,500 c¢cc, 4x 4 17,705 356 7,705 - 356 14,611 -
(3) Motor cycte “125¢ce 10 1,585 73 15,850 733 30,056
(4) Wireless radio 50 km 4 3,716 172 14,864 687 28,186 .
(5) Personnal computer 32 bit w/printer 2 . 84N 392 16,940 783 32,122
II.  Maintenance Equipment _ )
(1) Backhoe 04 m3 2 72,000 3,330 144,000 . - 6,660 273,060
(2) Bulldozer 13 ton 2 97,300 4,500 194,600 9,000 369,010
{2) Wheel loader 1m3 1 81,500 3,769 81,500 3,769 154,544
{4) Motor grader 37m 1 120,000 5,550 120,000 - . 5,550 227,550
(5} Tamper 80kg 4 - 2,100 97 8,400 380 15,929
(6) Concrete mixer 03 m3 2 3,200 148 6,400 . 296 - 12,136
(7) Submergible pump 65 mm dia. pl 1,300 60 2,600 - 120 4,930
(8) Portablc generator - 3 kVA 2 324 149 6448 298 12,227
(9) Dump truck 6 ton 2 43,000 1,989 86,000 3,978 163,078
1.  Agricaliural Machinery o R
{1) Tractor 40 Hp 1 28750 1,330 28,750 1,330 . 54,517
{2) Traclor 7.5Hp 1 4,107 190 4,107 190 7,788
{3) Hurrow . I . 3861 179 3,861 179 7321
{(4) Traler. 2.3 10n 1 4,518 209 4,518 . 209 8,567.
(5) Combine harvestior . . 9857 4,559 . . .98571 4,559 186,915
(6) Fan . 2 2.218 103, - - 4436 . . 205 8.412
(7) Measuring instrumenl 3 kg 1 4,518 209 4,518 200 8,567
(8) Copy machine i 4107 190 4,107 190 71,788
(9) Type writer 1 1.396 65 1,396 65 2,647
{10) Video camera I 2,054 95 2,054 95 - 3,895
896,817 - -41,478 1,700,589
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