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Fertilizers consumption in nutrients
2002 - 2014
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@® Indonesia @® Indonesia
Nitrogen Fertilizers (N total nutrient®hosphate Fertilizers (P205 total nutrients)
@ Indonesia
Potash Fertilizers (K20 total nutrients)
Source: FAOSTAT (Jun 04, 2017)
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-1 465
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200
Contribution Ratio (Base Scenario)

98 103 -
s e l
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(Hi#4 : Indonesia Energy Outlook 2016)
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3rd Fieldwork (Launching of WH-3000 and

Work Schedule Remarks
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
G & Implen eviaion of Adualle Pant Removaly 5/13 5/14 5/15 5/16 5/17 5/18 5/19 5/20 5/21 5122 5/23 524 5/25 5/26 5/27
emonsirtion of Composiing olow up sat sun Mon Tue Wed Thu Fri sat sun Mon Tue Wed Thu Fri sat
Depart from ~ [Assemblage & Land N N N Handing over WH-3000 and
‘Schedule (Total:14 days! Working days: 10 days) apan ampor 10 Gl Lauching Operation Operation Operation Operation Operation No operation Operation Operation Operation Depart fom Indonesia. | ATTival in Japan
. Morning
Move to Cirata and -Weed harvesting Composting test. On May 15(Mon), Nodak team will conduct on-site evaluation in
. ¥ - |Composting test. +Finalizing operation
Assemblage at receive WH-3000. -Weed harvesting. |+Discharging weed |-Weed harvesting. |-Weed harvesting. |-Weed harvesting. “Weed hanvesting. [P 19 (88 o taining lorder to optimize operation schedule. Thus, please be advised that
NODAK PT ASL and Land |Assemblage. Move to test.  |Dj weed at 9. - the schedule from 5/16 (Tue) onward are subject to change.
i -Depart from Launchingand testing _|*Discharging weed  |at Zona Bahaya.  |+Di weed |-D weed |-D weed Discharging weed at |-Handing over WH- " 9
Norihiko transportation of 9 9 ard. “WH-3000 Zona Bahaya. . If there i lot of aquatic plant near the boathouse, our operation may
! Japan [WH-3000 at Cirata lake.  [at the boat house.  |-Transporting weed |at Zona Bahaya. [at Zona Bahaya. |at Zona Bahaya. - Zona Bahaya 3000 Arrival in Japan
Kaneiwa Project management and WH-3000. Trial operstion ! . |-Discussionwith | Maintenance training |-WH-3000 aoma : stay at the boathouse area even after May 17.
+Stay at Jakarta oper +Transporting weed |«Composting yard |-WH-3000 Op 3000 Opy 1-3000 Operation WH-3000 |Afternoon:
overall supervison “Move to Bandung|-Test lancing from lake. ; - composting team. |t the boat house. training at In case the composting yard preparation is not possible, we may
e g o< |to composting yard. |preparation(levelin |training training training the boat house. Maintenance training. - |Move to Jakarta lchange composting test location to Zona Bahaya, and we would like
+Stay at Bandung |*Site evaluation an - *Data collection Depart from Jakarta N
planning. 9) Data collection et overnight onboard to request a permission from PJB for the use of the land.
[*Move to Cirata and :
.Assemblage at  |receive WH-3000 I -Weed harvesting. ) .Weed harvesting. Weed harvestin “Weed harvesting.  |-Composting test.  |+Finalizing operation
NODAK PTASL an?i Land |+Assemblage. Weed harvesting. \g/:::;a;‘veig‘s ot |Discharging weed at |Weed harvesting. |y o i wegd Move to %a | Discharging weed at |-Weed harvesting.  [and training
. -Depart from transportation of |[Launching and testing Landing WH-3000 | " Baf‘a gﬂ Zona Bahaya. -Discharging weed | > "/ Bahaya, yard |zona Bahaya. [zona Bahaya. *Discharging weed at |+Handing over WH- May 21(Sun) is a non-operation day but Nodak employees
Makoto Mori Japan \WH-3000 at Cirata lake. [at the boat house. i -WH-3000 Operation |at Zona Bahaya. et WH-3000 Operation ~[\WH-3000 Zona Bahaya 3000. Arrival in Japan will be working for composting test in the afternoon (No
Harvesting operation/Satety WH-3000. - Transporting weed “WH-3000 Operation|-Discussion with .
management “Stay at Jakarta | 1y Bandung| e operaton “Transporting weed [ acialideo recording |29 “WH-3000 Operation| reiving. Maintenance training at|-WH-3000 |Afternoon: operaton for PJB employees)
love to Bandung|-Test landing from lake. |, o POSHING Yard. [y n o -Aerial video recording training, training. X composting team.  |-WH-3000 Maintenance lthe hoat house. Maintenance training. |Move to Jakarta
+Stay at Bandung ;?;‘:"f::‘“a"°” and Y g by a drone. Data collection raining at the boat house. |, pata collection. Data collection Depart from Jakarta
and overnight onboard.
ning:
|*Move to Cirata and -
+Assemblage at |receive WH-3000. \Weed harvesting. |Weed harvesting. |-Weed harvesting. |-Weed harvesting, |"/Veed harvesting. Weed harvesting \Weed harvesting.  |[COMPosting test. |+Finalizing operation
NODAK Depart rom PT ASL and Land |Assenblage. Lomding Wi 3030 o " Weega ° " Weega o Weg{; Discharging weed  |-Move to s &  |.Discharging weed at "é"%: "a“'es“"ga . ﬂ:" ';ﬂ'"'"g wh There may be no WH-3000 Operation training on May
i i B |*Launching and testing ~ |* B K g ! |Zona Bahaya. *Discharging weed at  |Handing over WH- .
Shigehisa vanesing |dapan ansportalon of | Craalve. [at he boat house. [at Zona Bahaya. ot zona Bahaya. |at Zona Bahaya, | ocoraBaa a0, oS g fao00 Avtival i Japan 22040 and 23(Tue). n it case o eaupment rom PoB
Uemura operation/Maintenance |+Stay at Jakarta “Trial operation. -Transporting weed |-Transportating “WH-3000 Operation|-WH-3000 Operation P ! {raining, ™ “WH-3000 |Afternoon: equired. P 4
*Move to Bandung|-Test landing from lake. : training. composting team.  [-WH-3000 Maintenance ~ [Maintenance training at the previous week)
training to composting yard. - |weed. training training he by [Maintenance training. - | Move to Jakarta
-Stay at Bandung ;,‘Sa“fﬂ:"a‘m" and . g 3 Data collection training at the boat house. ‘DZ ‘:Zusmn Data collection Depart from Jakarta
and overnight onboard.
“Please see the photos
below with numbering
(@Ds0t Rough terrain
crane(Rental) @50t Rough terrain|@Patrol board: 1 |@Patrol board: 1 |@Patrol board: 1 |@Patrol board: 1 [@Patrol board: 1 @Patrol board: 1 [@Patrol board: 1 |@Patrol board: 1
@ratrol board crane(Rental): 1 |@Fishing boat:1  [@Fishing boats: (1 |@Fishing boats: (1 [@Fishing boats: (1 [@Fishing boats: (1 @Fishing boats: (1 [@Fishing boats: (1 {@Fishing boats: (1 ] @ G R (5 NG 6 FA
(@Fishing boat (@Patrol board: 1 (assitant:1) assitant on each) |assitant on each) |assitant on each) |assitant on each) No operation _[25Sitanton each) |assitant on each) |assitant on each) (Mon), we willldetermine howmany fishing|boats
(assistant:1) @Transportation (@4 t Truck: 1 |@4t Truck: 1 @at Truck: 1 @at Truck: 1 @at Truck: 1 P! @at Truck: 1 @at Truck: 1 @at Truck: 1 i i Y 9
Fishing boat requires 1 boat(assitant:1) (@15t Crane ®15t Crane Truck: |@15t Crane Truck: (@15t Crane Truck: |@15t Crane Truck: ®15t Crane Truck: @15t Crane Truck: (@15t Crane Truck: FALNOEMEE R
assistant. (@at Truck: 1 Truck: 1 1 1 1 1 1 1 1
@4t Truck
PJB's (®)15¢ Crane Truck
equipment |®Wheel dozer
for WH3000 D50t ‘Rcugh terrain . No operation
training crane: 1 (Rental)
(rmetmon (2P o e (o [ o [ (o @ | @ [ @® | @
[Py for ' ®Fishing boats o operation Based on on-site evaluation by Nodak on 5/15(Mon) , we will
[0 | (assitant:1) , Q Q . , . s , . . how many boats will be needed.
@u e (o (o [ o [ ® | @ [ ® | @
. Need confirmation whether 15t crane track can approach WH3000
®15t Crane Truck: 1 . . . . . No operation . . . e
Chinese Weed Harvester
land operator No operation . . . Chinese harvester and manual removal operation labours may be
between May 22 to 24 for data collecting purpose. The
Manual weed removal |schedule depends on progress of WH3000 training, and the
operation(workers and No operation number of labours and boats depends on the amount of weed.
boats)
e ® © o o o o e o o o
(it's possible for
No operation
supervisor to perform
operation or maintenance).
PJB's
employees Cost of the Chinese harvester operation and manual removal
for WH3000 ;":’:;’r:’““ Operaicr:Alon2 . . . . ’ ‘ No operation ‘ . . operation for the data collection may incur on PJB's expense.
training
“WH-3000 Maintenance:1 ‘ . .
or 2 person.
(Operater and maintenance oloperston
can be same person)
Instruction for
C ing Test i
Move to Chirata '
Composting Test ~ |Composting Test  [+Mixing with inputs(cow :

- INOR ot tsteon ‘it potstcon|dun ea e cen’ |Composting test May 22 to 24 (3days) will be allocated for composting test.
Noritoshi -Depart from Japan |Checking dung, rice husk, siraw) |dung, rice husk, straw)  |+Agitation (string) Artivalin Japan May 25 is a spare day and can be used for removing rubbish
Miyasaka Composting test -Stay at Jakarta Composting yard ~ |-Agitation (stiring) -Agitation (stiring) “Compost temperature | Afternoon: from compost if there's enough time. If not, removing rubbish

Composttemperature | Composttemperaure foonil Depart from Jakarta will be done during the next trip.
Discussion Supenvision of remong | and overnight
rubbish
onboard.
- Move to Chirata | composiing Test  |Composting Test  |Composting Test Morning:
L . -Mixing with inputs(cow |*Mixing with inputs(cow [-Mixing with inputs(cow |Composting Test ~ |Composting test |Depart from
Sumiyuki Compastig test Depart from Japan |Checking dung, rice husk, straw) [dung, rice husk, straw)  |dung, rice husk, siraw) .Supzmis‘ogn of postng ,ndﬁnes,a and
; . -Agitation (s -Agitation (st -Agitation (st
Otuki (Chief ad:ﬁzl/;romomn Stay at Jakarta |Composting yard  |:Ad e omioire | Cormme e e |t o e |removing rubbish  [Afteroon: arrival in Japan
Move to Jakarta
Discussion control |control |control
! Move to Chirata Morning
Kenji Data collection of Depart from Japan  |Checking Data collection on  |Data collection on  |Data collection on  |Data collection on | COMPOstng test - Depart from
h 9
arvesting Sty at skt oo " Indonesia and
Kusama Composting Y yar 9 9 Afternoon: arrival in Japan
(Market survey/impact Move to Jakarta
cvaluation) Discussion
@Wheel dozer:1  [@Wheel dozer:1  [@Wheel dozer:1 ;
@Wheel dozer:1 Py Py P The number of workers is estimated at 10 but it may change.
Equipment & Workers i GIIEEE DWELEH T DTS T TS On the first day(May 15), we wil see the availabilty of the
PJB yard site composting test |(local)for removing [(local)for removing |(local)for removing

f reparation rubbish from rubbish from rubbish from paicopposiicsipielwllpcediieliiceldozeio
equipment prep: e e e prepare the yard on May 17 beside May 22-24.
and workers . b g
for
composting ®Wheel dozer:1 . . . Use of the wheel dozer depends on the progress of the

(for composting) . test.
10 Workers for .
The number of workers may increase or decrease
removing rubbish .
from compost according to the progress of the test.
PJB's Compost
employees |management . . . . .
for representative.
composting |(1or 2 employees).

* These schedules are tentative schedules and subject to change. Due to the area and the degree of weed growth, scheduled procedures and locations may change. Therefore, please be advised that the resources requested to PJB

such as the number of workers and equipment may change as well. We truly appreciate your cooperation.

D50t Rough terrain crane (rental)

@Patrol boat

@Fishing boat

@4t Truck

®15t Crane truck

®Wheel dozer

Straw 4

PN O s wN e

©

Rice husk 4m

Stick thermometers 8 pieces
16L sprayer (manual type: see the photo) 1 piece—.
Wheelbarrows 4 pieces

Scoop 5 pieces

Forks 5 pieces

2-meter-long Measuring rod 4 pieces
10. Digital crane scale (up to 3 tons) 1 piece
(if PIB's crane truck does not have scale.)

Materials to be supplied by Asia Quest are:
Cow dung 4 tons

«

lFﬂIi\VEH [T

Please place 1,2 and 3 under the roof at the compost yard. Could PJB provide 5, 6,7,8?

Survey ftem

2017

2018

1. Preparation, Coordination with Stakeholders

2. Installation of Machinery

2-1. Manufacturing of Weed Hunter

22 portation & Import of Weed Hunter

3. Demonstation of Aquatic Plant Management Method

3-1. Training & Implementation of Aquatic Plant Removal

3-2. Verification of D

ient Impact

4. Demonatration of Composting

4-1. Training & Implementation of Composting

4-2. Market Survey for Compost

5. Dissemination Activilies & Business Plan Formulation

5-1. Training Tour in Japan

5-2. Cosideration of Business Deployment

5:3. Potentiality of tion

Report Submission

DFRA

N ndonesia [ Follow up

(JICA FHAFVERL)

F 3-2 : BE=EIFHHPEMICER L T OAREX|EEHE OFIR
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Too 212U, BEWEOBRME, AT 0 A21E, 5% b, KEOXEGEHE O ERK - &
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THEY, ZZEFTOREBNRE LB, SORLIXFYNEALBLETHD,

B, AWEFEEOPCTHM L 2 - HIHEE FOERHE LTI PIBF 7 X AKX v 7D
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Bfieok L OSER EoBEA 2R 5,
IKERREMOBIHEASYE (Bifid, Ti¥im) 2MeEd 2720, BRDO TR EZSEIC,
PEROAE 0 V238 U728 72 7B RSR & U TN SN D BHEM - AMT A RRET L. Fhion
B OREFRR AT o 12, TOFE, BUTHR DO ANFIZ K H18FT1EE WH-3000 (H AHLY) -
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HIE D 2 BEFE 2 5 e B D 707 — 2 INEEIZIE, 2016 48 11 A HCBIHIH IR 17
VN, EIERBROFHEIZ DWW T, PIB & CHATH# AT 272,

ELREZIL, PIB F 7 Z FrRiZ UOIREICK LT, 2017 455 A ~2017 4% 11 A O 8k
BT, A FEIC L DRFRREITV, Hz 28X H D US> TR, Bikil
(ZRI U 7o R ERGE ], BRGSO N & AM OELESE A L, BUTFX 0 (T
L DEERER L BREMZEM L-HAOFEERERB L EE L, TORE L
A - FERE 21T 072 D 2 T BIME A ME A BGE T DIFEZIT O Z &AWL, PIB &1
JILUTCHERICY =D L THEED RSN,

7233, 2017 45 A5 L7 RERRER TlL, LR 4 SOMETED 9 B, FAD |
HARERZEM, PERREMOT —ZINEE 2017 /- 5 H~10 A 21T\, 2017 FFKIC
WX T RA Y BBREMIT OV TIEL, 2018 4 1 A DM O, RBRA Fhi L7,

R O E

FEREHME AT 9 72912, PIB F 7 Z # AMIBWTK 3-2 [T LY T3 LI &
. ZEOKEPEFEOICHRSNOIBUKO= ) 7 EETET Y 7 & &0 R THK
ERABIE 7 2 A6 L2 ERK E LTRELTE, £72. MO SN KED
B FARA v ME LTIE, 7 L— BN EE SNBREMRERA LToAR— by 2k L
L. YT I b G AR A N E TOWRMIC X 2 #6502 JE Lz,

T AV BIEREMNE 2017 SRk OB AT DX | UUNTHESRI G & L TWRDN o 7228, YR EM OB ALIE
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X 3-2 : REBRXKIRDALE

RELIT AR A b

(JICA FHAER)

RBRRBRGE

BRI 0 5222V Tk, WH-3000 & R C AL L—#12C, HERB IO RA Y
Z L DMEY FEF M EZFHIIL . S ST D THREME —MIZT D E TORE
WeZOEREEZFH L (2L, Ty anFER  15kg 25 Te), 28, i TEICIE,
M COW B L BRE (w2 y) MOOBEEENERMNSH 22, FUSEMETOR
WA FEH T D720, MRS AL KELIL, ALY TRV TS D 72 DR — MMIK
A TEAATREIC, BT ARA » N ETOBERMZMZ 260 %2RET 5D T
L T YU OMRESOBEERE A FHTENG 2 pEUEL, EEMRIT 2 5k
TRRZHKTHZ & & LT,
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AR FIOH A — )L
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RERRBROR R

BERRBROFER & LTiE, 4 >OXH Y H25] (PEM. WH-3000, A7k, M)
D) ICULTFD XD 75 —% ZH&E LT,
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= 3-3: BERBROMR

S WH-3000 (B AS)

o | o | U | et | e ||| | et | U | e e
1 7m40s 1m10s 820 1 1 7m10s 2mo0s 2,282 2
2 6m10s 2mo0s 836 1 2 6m45s 1m30s 2,354 3
3 6m30s 1m30s 810 1 3 5m1i15s 3mil5s 2,687 3
4 6m45s 1m20s 780 1 4 6mO0s 1m30s 2,556 3
5 6mi5s 1m30s 798 1 5 6mil5s 2m10s 2,365 2
6 7mO0s 1m10s 823 1 6 5m1i15s 1m10s 2,630 3
7 7m1l0s 1m20s 837 1 7 6m30s 2mo0s 2,356 2
8 6m10s 1m10s 750 1 8 5m45s 2m10s 2,158 2
9 6mo0s 1m40s 812 1 9 6m20s 3mi15s 2,259 2
10 7ml5s 2m10s 854 1 10 6m10s 2mo0s 2,381 3

AVE. 6m4ls 1m30s 812 1 AVE. 6m38s 2m6s 2,403 25

*Approx. 800kg will be removed per 10 min, assuming 2 min for
navigating the machine from the removal site to the unloading
site. (4.8t in an hour, 29.0t in a day [6 Hrs])

*Approx. 2,400kg will be removed per 10 min, assuming 2 min for
navigating the machine from the removal site to the unloading site.
(14.4t in an hour, 86.4t in a day [6 Hrs])

*Fuel cost : 34L diesel a day [6 Hrs] (5.7 L/h) *Fuel cost : 38L diesel a day [6 Hrs] (6.4 L/h)
A FAY ANLEEZIEFAL LTHE
No Removal Unloading Removed Rope No Removal Unloading Removed Rope
) Time Time Weight (kg) Nets ) Time Time Weight (kg) Nets
1 3m20s 4m50s 946 2 1 15ms50s | A(ESmIn 435 1
assumed)
2 2mb56 s 1m45s 614 1 2 14mo0s 293 1
3 5m47s 4m30s 723 2 3 15m30s 388 1
4 2m25s 1mb5ls 767 1 4 18m35s 346 1
5 5m36s 1m27s 755 1 5 17m50s 287 1
6 4m10s 3mi0s 795 1 6 22m40s 367 1
7 2m4ls 1m36s 510 1 7 21m20s 312 1
8 2mb50s 3m50s 878 2 8 22m30s 278 1
9 4m20s 1mb56s 755 1 9 23m50s 320 1
AVE. 3m45s 2m39s 754 13 AVE. 19m36s 328 1

*Approx. 750kg will be removed per 8 min, assuming 2 min for
navigating the machine from the removal site to the unloading
site. (5.6t in an hour, 33.6t in a day [6 Hrs])

*Fuel cost : 30L diesel a day [6 Hrs] (5 L/h)

*Manual removal data in Cirata dam site for reference.*Removed
aquatic plants were not unloaded on land in this case. *Approx.
330kg will be removed for 35minutes, assuming they can be
unloaded on land in 15 minutes at a time. (0.57t in an hour, 3.4t in
a day [6 Hrs])

(JICA FHASFERL)

% EFET—HiE. FIT XX AITEIT DS WH-3000 (AR EH,

RA i, FAY FEZ K DXHL

DNROT —=Z Y AT b D TH DM, FREREMOETT ADED %, —BUA TR L X

ZAT. HLETHBEMELE LTRR,

*  —IT, RTA T A ANIREMKEO R, HPRE 2 i CEBADES, ERTEMT LN, 5L
LC EREiZ e, mHE T EbAEEEB XD, ZOBOSEMEE LCE, Imx Im=11kg.
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RIHL O BRERE] & i R 1 AR [ & WH-3000 % bRl L 72454, KRE RZ2EIERR 0 b
Moz, [F UK CTH HEMOMH EIT B3 RRETH 7=, FEME AV ih% ik
L7288 Th, M EIXFRBRETHLIHDOD, KA YHDIE S D24 FLEE O R oX)
B ZKZTWDZENDND, SHIZ, ZRENOFEIC LY ANEY iEE %2 1 FFfH
Ho THERLIZEZ A, 2, PEMIE. 48 >, WH-3000 (X 144 ~>, R
A VHNE56 Ry FAVIZ057 b, ke, —H6RMB@EE Lt Lz 2 A,
TNEIN29 b, 864 i, 336 b, 34 Pl BRERAEST, F72 WH-3000 &
FIER ORE LT O X 9 ICHER LTz,

WH-3000 -+ 1 H 6B T45 U v MLOBREZEE (6.4 U v NIV

HEME - 1 H 6 RERHIBR@IT 40 U v ML OB 2T (5.7 U v VIR

RAYHY - 1 H6RMB@HTI0 Uy MLOBREAZTEE (5.6 U FLIEE)

% WH-3000 (22T, MmO EIZ 1 A 6 FMBEET40 Y v ML Tho
T3, PEMLORREE IZFi%E & 32k L C & BT bz BB D T
HZEEMER LT, BICBBEENRES 25720, N MO % BTy
D

OB, KEOHHBEOEEHRFE AL LT, ImxIm OXHE (2 K7 — 1)
OREREZ TR L, HEAZLLTFOXHIZFHIL T\ 5,

X 3-3: XHE#HE (= FF—F : 1x1m)

% L] KRG HEE [kg) Rt R (kg
1 13 10
2 16 12
B 145 11.0

(JICA FRAFERL)

B8

o HRHEICOVWTIE, IAREDKE UV WH-3000 2Oz R L, 1
L7 OWHEIZHOWT S, BERL S KEDOWHNTZ D Z L3R T
X, SDICANCE A E (EFEITE SND 2 N1 % 3 £+
2E) LR L E — R (6 REHEBRME) Hi v TIX, K 25 [FORENAEN
HHIHE LIRS T,

® BEMXIEY FUT L DBREMOBREIZOWNTIE, FAYBNE - & HRER)
BO@E, —FFEYS 720 5L LW o TefERZ BTN, &L FoHz b ok
BHEZ B ClX, WH-3000 78 0.44L & RA UM EHARTH 2 (FREEONFEO R
SERETEXI-Z LR TE T,
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58 2. KEBREMOEAZROAER XL OKEREMEMHA L KE-RV AV FFRE

CREXEGEET) DOILR

21 PIB BET O AMICEIT 2 KEBREMOBEANMBOMFER R T — & & it

BT L. BEADRZHERBT D,

FEC 15 THEONIEHREZ FEIC, LT X 9 eHif o 2 O oirks R 21572,
F 34:1 brrYiz v OKEREE BT

FAY
—Buk s FHY Wh- s Hiffi (—%| WH- KAy
Bt Y O E (10%) 3000 hEfE RO EH wET) wp | 3000 | FEM | g
Y)
—H %Y Ot E 34.0 86.4 28.8 336 —B %Y OfdE 34 | 864 | 288 | 336
AbEE BN D AR 145,680 0 2 2 2
(&BARL—2—/BRERM. 2| 2,428,000 291,360 291,360 291,360
AFMYER) FXNY SHhhDAGE 121,400 2 0 0 0
i3l 170,000 382,500 340,000 255,000 bl 8,500 2 45 40 30
8,470,000,000 WH3000
s . MYREE FREm) 1,460,000,000 T Ef
—HB %1 Y DR iBihdhd
UV PRI A4 44/296 ) 2388802 CERRRS 8258 5,266,504,800 KA
mAFEH (BE) - ‘ 12 ‘ 10 ‘ 12
25,200,000 WH3000
—B%Y O#IFEEE 85,135 247,804 83,784 R 73,350,000 chE#
24,800,000 EA U
—BHY OKERE#MA 2,598,000 3,143,567 1,372,407 2,112,831
1kt Y DAERERA 76,412 36,384 47,653 62,882
TR 3 <f] (
(FMY ZE1E LI-BE 1.00 0.48 0.62 0.82 (JICA ﬂ)ﬁﬁﬁzﬁk)

ERITLA S0 6 BERIRRM L-GAIC L b o472 OKERREEHICOWTRE
L., o ail A7l b o THD, FAVICLD2EHREICY - TL, PIB K072
R 2 ~N— 22, —E40 241K AEEAMEE L, AFF 10 £ L 2548
AR—ACRET 200 L Lic, SMHRERM. AT T 2B PITHOWTI,
E7 VALY, FBREMOMMAER LMK L TREICHWTWS, i, FH
OB@HEEL, PIB LVitfiish/T—2%25ic, O AVY 247 A& LT LHMT
296 H& LCRERE LR,

INDOFEMEEIOKEREERZRET 2L, ANNCE25E6. 1 FrX70 oA
Buz#ns#E M L LTI, Rp.76,412 (587 MAREE) L7200, ZhEaX—RAT7A( T —X
ELT 1 ERETDE, oIy R X DREMEAWZIEE &k LT,
WH-3000 CTi% 0.48, HEMT0.62, FA VHTO0.82 &72 1, WH-3000 | K % /KEERZE
BB &b TR MIBEIRREWE O L U TR S L7,

F-. RSV AZ, FERBHT-0 O A NYIEEIE A R T AT OO E . K
35 DEBVIToT, REEMMAT OKFEFREMEAR) OFMXIERY LEET 7,000
Mo REINTZ2D, 1HEMTT7000 b OKEEZNNIRAEE TSI L &
L7,

32




# 3-5: FFEMLENERY £ 7000 krEAERD LIZIBE OKERESEHLBOITER

FAY .
FMY WH- . B{f - WH- KA
(71) 3000 "PEM 2 <z LEP) %(’n‘f) s000 |PEM| g
1H4:-UOHE 238 86.4 288 336 14 :-UDRHE - 34 86.4 | 288 | 336
_ A BAIh D AME | 145680 0 2 2 2
(28AARL—5— BrEH)| 499,682,400 | 23,600,160 | 70800480 | 60,602,880
(EFUNYER. —%) FAUYIZhAMDAGE | 121400 2 0 0 0
#4%4| 34,986,000 | 30982500 | 82620000 | 53,040,000 P 8,500 2 45 40 30
R 8,470,000,000 WH3000
1EMBH-YORMENE e’ 11,460,000,000 JULONG (CHINESE)
§ - 705,833,333 | 146,000,000 | 438875400 (€ PNEAE )
(MR E T AER) ! 5,266,504,800 BERKY (GERMAN)
RS (EE) - - [z [0 ] 2
25,200,000 WH3000
FRIMHEEYE - 6,895,946 60,216,385 | 17,427,027 FHHETEY 73,350,000 JULONG (FrE#R)
24,800,000 BERKY (GERMAN)
_ 1R & YDEBTIL—2+ 59
I —_ W,
BB IF 2L —2+ M 5w% | 819966000 | 225909000 | 677,727,000 | 580,112,000 EER AR5 B EL) 2,789,000
7000 HEHICE TS AH 294 81 243 208
JKERREE | 1,354,634,400 | 993,220,939 |1,037,363,865 |1,150,057,307
HEEER 0.73 0.77 0.85 (JICA FHAH1ER)

(FMYE1LLESE)

D70 OB AL T, BREMOSEH BEICEDL ST 11 FM & 72 Y ORAMHER
B | XGRS A 7 D70, WH-3000 AMLOBREM &bl LS TH D
TEMREIEETD, UL, KE 7000 k2 OXEDICET D BRESTEO 11
HXY7-0 O] »oFI0 T & PN (7 E/EH) 541X 294 H, WH-3000
RA VT 208 A & 720 WH-3000 DFTEE H AL ZEH L
TNz LAV D, FER L LT, WH-3000 (3 Af2, BREHE . MERFEEE . BIO
KEDOESHFT LTy L—r « 8T v 7 O HEZ KIBICHIRCX 5720, FXI0
IZ L DAEM T A R % 100% & L7234 0 2 A MEREER X WH-3000 T 27%, H[E i T 23%.
RA YT 15% & 720, WH-3000 (2L > Tieb WV A MRS 726 & n Z &0
THTIC L D RS NTz,

TiE 81 H, HEMT 243 H,

2.2

WEDR R T 5,
2015 FOZRMFHAERIZ IS L7 ER - RO A 2 o — L [AFEOERNAE T,
F T XX NINET S 3 X (Bandung Barat, Cianjur, Purwakarta) (2 C& &l 100 4 % %f
RI12, BREMBACLLDUBNREMGET D100 L F a— %R LT,
A U EE 2—OXEHEOK 3 FNTHRITHETERTH Y . o 7 FIIM L CT&RIE%
HOEREXGE L, BEICIZ PIB DAY —FRAR—h 1 HZFHL, PIBOtFx=

V74 —HEEF 1A bFRHETHET
HRIWA - L, #BIFE

AN ST,
AHALEE & AR b D& IV, £ PRI L TKER

F LA RBEA~EE R FHEZITV. B OMATREE R OB OB ERES O

EORFEATFIEBEZ KT LTV D0, O TRE D, K&V, B, Kl bn
WV ZIRBIRN] D5 ODEZFENLIFEIRL TH b o7z, WIZ, ERREE LTLUTD 6
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HEHOHMNG, ENERTH Db ONBIAMZ 2T A TORZE 2157,

OAR— hTOW EBEI~D R OB/ L TV DHADKE DA,
@AR—hF (A7 VU a—) ZREOME, @ER, ©Fdh, FE (I,
RRI | W L) oRE @KEDE/L

FlA L F 2 —DRETIE, HEEOREWHDIZOWT, BARE 225610 i & B
D HiToTl, B, ML TETOER - BRIIA VX Ea—IZH I TH -7,

EFROE D RHELRTEF LA ¥ B o —fiRIT. ROMEIERNT N L7z A
YA a—RAERRE S, UTOXIICWMY ELODH I ENTE,

® KEIZKDT T X ALFEIERICHT 8%, BXE 3 FR] OKERREMR
ZEAL TS 1 4ER) OB T, REOBRBEIRITRD ST, b T
GA BB < EERICH L TRIELTETND Z LR SN, =
72U, KEOFEBESWIZOWTIIWELERREMNT 7 % X LIEA I
T1HFETHY, BREMEANI L DEEESWICKHT Dfma Hd 2 & 13
U< K 3 7 FRRIERHE 2 TWEIET DML ERH 5,

® XIH Y % OAKEDHEAFEITIEITHB RO T TIIE s T 53, PIB IC
BOWTAZRMRFI SN HHEA L FEICEE L, BEEE e ER NI b0 L
Ezbhb,
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Z O, A F Ea—THE R e ZIEFHAR R & N EFEF R N & Todhm
T AHEFIITLUL T DO L O e ER R ET o,

HRIZE > TE TR— M TOW EBE) BXO THORE] ~ORENERTHY
Bandung Barat [Z/KELNEHZ S WX TH Y | EFE~OZEN (b TRE W] Lol
BNRFRETH -T2, —J5. Cianjur TIZHE T2 5 KEDEEIT/D 72 < | Purwakarta T
XE BT, ER - EROETE~OREN DN Einbhotz,

fA~OEELE U COKEORFIFEICL W AKFBEORT &2 BEKOIKT b
FiIFonln, —EHoBRIET 4 —EAK= TR T EEHLTRHE LTS LDz
LTholo, 2B, BEMRLELE LTL, BROZDELKEOENEZ TND
EEUTWDEDZ EThHolz, SHITHE 1 [EFRRE, LG U CREIZH EMRTE
L LT, FNV—FTOKEREFECYHZ-TNDLLEDZLTHD,

2.3 PIB & LIT/KEXEGHEIRORIE R & OB EmAEH 2 RatT 2.

REE O EiE TFHEER O FEMEE RS LT, PIB ICTKAERREZEE 2 FHEE A
HEEHLTEZ 2014 5 ANnH 2017412 A (56, 2016 FFERETD 8 WH DT —
TN ENBE L e o 7o o OPFHELZ R TET) £ TOKERRERGHEE & fesd
% LNk, 7B, BB S E I L D & 2014 R T — X UEEZ BRAA L7272,
ZNLARIORERIINE D Z L TH D, T — X1 PIB DKEBREDEFLEE LT
% IPT. CIKAL (FAnAl) ) bfgifianizfiEECES<bDOThY, ET7—4
(PDF) & LTHAINTZDIT2016 49 ALUBEDO LD Th o7z, 72k, THALEIOT
—ZFN— At —DORThololod, KEREOLF, Aff, NBE. BREELZE

WIz_— GHK 100 ~—) OHLZHFPL g LIERT22 & & L,

X 3-5: @ L= XET —Z O—1fF]

(JICA FHAFERR)

2018 A5 4 H OEMIRFIZ PIB 2360 L72BE. BRZEARHID 2018 455 — U =112
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KREREERGHT —ZIZonTbiganiz (K365, oD PBIZLDH
T2 ONKEND, KEBREMOBALIE, PIBII#HET —#EFHICHESA LT
HZENFAZ D, —HT, TNENREIIDR 2D 3BEOKEREMNT 7 X ITHAS
NTHRLRTFELIEE L TN Ebd 0| #etT — % OIEHAFIEIC O W TES
% bRt &, PIB RHEENIC & 2 2R3 HER ENLETH 5,

W

X 3-6 : MU (138) BREMBIXIEFEE S 7 7

VOLUME KINERJAHARVESTER MACHINE
TRIWULAN |
2,500.00
2,000.00
E 1500.00
et ¥ JULONG
H
3 ® NODAK
o
= 200000 W BERKY
¥ MANUAL
N IJ t “
1 2 3 a 5 6 7 8 9 10 11 12 13
MINGGU KE-

(PJB fERk)

F 3-6 : XY FiEHIOKEERE BT

KETERANGAN Satuan A
JANUARI FEBRUARI MARET APRIL MEI JUNI
Volume Kg - 1,511.00 - - - -
Kumulatif Volume Kg - 1,511.00 1,511.00 1,511.00 1,511.00 1,511.00
Volume. m? 1,795.00 1,350.00 2,220.00 o = -
Kumulatif Volume m® 1,795.00 3,145.00 5,365.00 5,365.00 5,365.00 5,365.00
JULONG Jam 3,018.05 79.00 101.19 0 - -
Jam 3,018.05 3,097.05 3,198.24 3,198.24 3,198.24 3,198.24
Liter 7,290.00 540.00 630.00 2 2 2
Kumulatif Bahan Bakar Liter 7,290.00 7,830.00 8,460.00 8,460.00 8,460.00 8,460.00
Pemeliharaan Alat -
Area Pembersihan -
Volume Kg 150,820.00 60,845.00 70,877.00 = = =
Kumulatif Volume Kg 150,820.00 211,665.00 282,542.00 282,542.00 282,542.00 282,542.00
[Volume m* 4,035.00 2,580.00 6,870.00 = = =
Kumulatif Volume m® 4,035.00 6,615.00 13,485.00 13,485.00 13,485.00 13,485.00
NODAK WH 3000 Jam 16,830.58 78.35 154.01 = = =
Jam 16,830.58 16,908.93 17,062.94 17,062.94 17,062.94 17,062.94
Liter 15,560.00 580.00 960.00 = = =
Kumulatif Bahan Bakar Liter 15,560.00 16,140.00 17,100.00 17,100.00 17,100.00 17,100.00
Pemeliharaan Alat -
Area Pembersihan ]
REALISASI Volume Kg 98,543.00 38,359.00 42,768.00 = = =
Kumulatif Volume Kg 98,543.00 136,902.00 179,670.00 179,670.00 179,670.00 179,670.00
[Volume m? 1,405.00 1,190.00 1,890.00 = = =
Kumulatif Volume m? 1,405.00 2,595.00 4,485.00 4,485.00 4,485.00 4,485.00
BERKY Jam 4,470.86 95.10 12439 = = =
Jam 4,470.86 4,565.96 4,690.35 4,690.35 4,690.35 4,690.35
Liter 12,210.00 510.00 630.00 = = =
Kumulatif Bahan Bakar Liter 12,210.00 12,720.00 13,350.00 13,350.00 13,350.00 13,350.00
Pemeliharaan Alat -
Area Pembersihan o
[Volume Kg 2,695.00 17,435.00 15,287.00 = = =
Kumulatif Volume Kg 2,695.00 20,130.00 35,417.00 35,417.00 35,417.00 35,417.00
MANUAL \Volume m® - - 5 S s B
Kumulatif Volume m*
Area Pembersihan
Volume Kg 252,058.00 118,150.00 128,932.00 - - -
Kumulatif Volume Kg 252,058.00 370,208.00 499,140.00 499,140.00 499,140.00 499,140.00
TOTAL Volume m 7,235.00 5,120.00 10,980.00 - - =
Kumulatif Volume m 7,235.00 12,355.00 23,335.00 23,335.00 23,335.00 23,335.00
Bahan Bakar Liter 35,060.00 1,630.00 2,220.00 - - -
Kumulatif Bahan Bakar Liter 35,060.00 36,690.00 38,910.00 38,910.00 38,910.00 38,910.00
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B VEZERHICHEME L T\ 5,
® T ILAEAR 2016 IR L TR KR ETBE L. T F LW OFELER
ZRWANDIET, 384 Thol,
®  [FJ5 {8 A2 > A %A EAm T 3,000,000 IDR (%72 )7 5000 ) THV, A > K
FTT ORERESZEEL L, WAIRALEENDHER>TVND,
® 2016 fFIT PIB 23 3CFh - 7o K BN ERERS O Zt 4 13 1,897,115,000 IDR (9 1,590
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HEREAL DRRFEIC MBI B DR T A T A A % X LM HEREMTEIR L, PIB FTA O
A N7 ZAEOHEILERY A FCE W T, PIB 23K BRI A AT EFE L T A FH
NMMEEBAZ L > T, BUEAT o AT TAT v 7 R EOITI T THRILT,

Z D%, PIBEEE 2 b NTHEERICH L, HER Lo FIEH, (E¥EfETRETTV, 1
EHG O T R, W - EET Y T OMREIT ST,

K 3-8 RAMOERE - AR - BRE

e W7 2=
3k 85 4% (33kg/4¥) =% 2800kg 42 4% =1400kg 42 $%=1400kg
i 8 mi =1600kg (H ) 3 i =600kg 3 nf =600kg
K% 90 4¥ (19kg/4¥) =#Y 1700kg 40 £¥="760kg 40 £%=760kg

TRIRLEBEAMEHER L, FEBICL D AN E F—P—12T, X1 (KT AT A
ADH), X2 (RTATHA L4 800kg) . X-3 (KT AT A A LELS5m), X4 (K
TA T A A LWk 760kg) TN ENE I LN D, =y 4 —& — (BRAEDIE AR
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A — 4 — Lixs
Al L
A2 oy 4-31£(33kg/4%) 20 4% 660 kg
A3 54 (14kg/4%) 24 4% 336 kg
A4 (19kg/4%) 20 4% 380 kg
B1 L
B2 A3l 20 4% 660 kg
B3 L - 24 4% 336 kg
B4 7k 20 4¥ 380 kg

2 BIZHBRHISEER R ENSY 71— IR T3,
3XITE, A (mavr—4—5H1) L LLIEB (mavxr—F—72L) ZHALTHRKR, =avr—F—
VXA TR PRV IR D R,
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X 3-12: F=#& Y U TEEDETE

Composting Instruction

1. Record the followings in the morning around 100’clock.
1. Air temperature

2. Temperature of all composts (A1l ~ B4)
(HIGH Temperature = HIGH microbial activity)
>check the temperature QUICKLY before the thermometer cools down by the air.

2. When: WEEK 1: Every day except Sat, Sun and holidays
26th(Fri), 29th(Mon) , 30th(Tue) and 31st(Wed)
WEEK 2 and after (from June 5): Every Mon, Wed and Fri for 2 months

3. Mixing: If A3’s temperature becomes same (or within 1~2 degree) as air temperature,
please MIX ALL the composts (A1l ~ B4) on the SAME DAY.

4. Pay ATTENTION when mixing:
Air (OXYGEN) needs to be provided inside so that composts can breathe. []

MIX
INSIDE-OUT

Low Oxygen (Not active) Oxygen mixed evenly (Active)

5. Mixing STEPS

1) First, flatten each compost mountain by DOZER

2) For A1~A4: Prepare 16 litter of regular water and mix 16cc of Eco Water. Put
water first to the tank, then add Eco water (to avoid bubbles).
Spray the water to all 4 compost mountains (4 Litters for each mountain) while mixing.
For B1~B4: NO WATER and No Eco Water (Only mixing).

3) Use DOZER to make mountain shape again.

4) Make nice and clean mountains by manual work (workers).

5) Cover all the mountains with the sheets.

6) Put the Signs (A1~B4) and Thermometers back to the Compost Mountains.

6. Repeat No.3 to No.5, and keep recording and checking the temperature of the composts.
When you check temperature, please also:

[l Check SMELL: when it smells bad and strong, it means the status of the
microorganism is not well. Please report to Mr. Miyasaka and Mr. Kaneiwa.
TAKE PHOTO before and after mixing: to see the compost volume (A person can
stand next to the composts; easy to see the volume change). Please email photo to Mr.
Miyasaka and Mr. Kaneiwa.

1 EVEN If compost temperature doesn’t change much, MIXING is needed every 2
weeks.

After 2 months (the late July), this composting process will end.

Please report the condition of the composts. Mr. Miyasaka will determine if the
composts are ready for analysis by Padjadjaran University (Dr.Simarmata).
It may need to wait another 1 month (August) for the composts to mature. (No more
mixing is needed).
Please feel free to contact us anytime.
Contact information;

Mr. Miyasaka : m.nori@minori-kensetsu.co.jp

Mr. Kaneiwa : n.kaneiwa@nodak.co.jp

Mr. Kusama : kusama@jditokyo.com[]

ERDE=HY o TEEORRICHES T MRS AARMTF— Lo LIFEND 7
F+r—=7 v FIRHPHL SN2 & T, TR L) RIFEN AL —XIZFE T D &
INTET, 2B, BEFHO/BRICIONT, TREZRT DL, ERICHEREON
HIRENERKETCEA L TWDZERIDNNZHTO, MIEOFREEDIETHIZEAL T
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50 56
49 54
48 ~~ \\ 59 7~ \\
47 N\ / 50 4 N\
46 N/ 48 \\\
45 46
44 44
43 T T T T 42 T T T T T

S @ & @ SERCENCIICRCIE

SOOI P RPN SUSIICUGIC P PP o
AT T T N ST A AT DT T T YN

B1 O LG D fEF B2 O FEFH M DS F
B3 B4

60 54
50 N 52 PaN
20 SN 0N/ \
30 N
20 48 N
10 46
0 T T T T T 44 T T T T T

S @ @ @ & & § @ @ @ & &

PUSIICUSIIC P R SN SUSIIC UGN P PP o
q,b D KN S o) A ,-»‘o D BN NS ) A

B3 DI FHH Dt F B4 D G OfE F

33  MERY BROKEDHIEIIERIZIIT 2 EHEH 2wt 2,

HEAEAL D FZFEEBRIZIB W T, PIB 77 Z HEATN OGRS (FICHHER & & mHE) 23,
AEL BT AKEDOWEA, IBINEHM OFE, BT — & OIUE & B e O iy e e Bl &
Ho7od . NHEIRO 56, BGIER, BEEEIINBAM Th 5 F W VA EB O 1
ERTCHEMIN, 7B, 5%, F¥EL L THIMEEEEZ ) L T < BTk, CSR ##
ZRHNT DBREEHS 2 A MG R EE A S L TV SIERINEENR D b D LR D,
I, MRICEX, FIORT LD REFEICB T DU LRI ERIC BT, BREEEY
W, FHNAAEER LTS D CTIEEOEMEZ L CTE Y, PIB F 7 & FHATN TO i (A
BEHNREINTEELDOEFEVEID Z N TET,
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X 3-13 MZRT 2 HIBLIEEE R

IKEZ %M(#Ei@ %) RN R—=H =T L DM LKEL OB

P RICREOILZEZ D BARIZ o — P EE S

= MR R TOIRTE B ISR IR R 2B

34 PIBIZXVHEPILIEENERSIND,

HERRAL FEREF IV TIE, Bk X 91T, KE L Hix 2 G L IRA S 72 8
K%, WM CTRIEL, TR EIHRERIC TER L7 FIEEZ 2, PIB I
F o THEIL LR EEN T S iz, F 7o, KRBT, Bk L IR 23 E L,
ERTHBGRUOE=4 Y VI RRGT — & L GENOHETE | MRS H
RKOFEAZ NG S, EURRETORENTE L LB L, kiR EERN
TE ) DRI ZEZ D Z ENTET,

DX D IMRRISHEFF CE L ERN E LTI PIBAICZNE T L AR S T&
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TWRWWKEZ | HUB(E R & D BAF 72 BILR AR IS L TS 7o d—B & LT
HIE & L CIEATE 238N BED LWV o2 T ROVICBLASERL S v, B,
XEL Y EHOEMALIZ LY . ZNETT IAAFENRIEE L T2 TR D |2 K HKE
OXEIEEICRDD, BRODDLEHE U THILEENRBOONTELZ LILH D
DOTIEREFE SN, BT PIB 77 Z AT LE Tl 4FE TH B o 7o HEIE & Hh
WAERAEAAT L2 L TETEY, ZTNETITHEMIIH > 72 B.O0 AR
EEOBE LAY » hE LTAHES, BBz &8, FHEGE 0 ICEENER Sz
FRThHoTmbDEEZ BN,
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35 HEIhAHBOFRAEELSH L. IREFROFBELAET 2.

HERE DA D 53T

F T B K NITIT AV HEI L SRR R ORE R, S SN GHEIEE DR 0T
[E73 7 ¥ 7= Permentan No. 70 Tahun 2011 (273> T, & =& RBR « Wik & L’C%ﬁﬁé
NTNWDNRT Y VX T UV RFPRFHNOOMNZGTHED D Z LT o7, RRFED
b OEFE T, mﬂ“ﬁ CTMBEITI b TV EE, —RRIRIZ-D & 5009~1kg, HEARD
BIEDWUNSEIZ LV RBEEZZ T BB 7 XYV T adT 52 81T
EoT, YU TNVOERAA Y ERREOLRVWEDIICLRTOIMERHDL LD L TH
D 7"10

&K 3-11 : RO THTHER (#ZF5Y)

Lampiran | Peraturan Menteri Pertanian
No. : T0/Permentan/SR.140/10/2011
Tanggal : 25 Oktober 2011

STANDAR MUTU ( Indonesian Standard) | KOMPQS | KOMPOS | KOMPOS | KOMPOS | KOMPOS | KOMPQS | KOMPOS | KOMPOS
NO PARAMETER SATUAN REMAH / CURAH A1 A2 A3 Ad B1 B2 B3 B4
MURNI DIPERKAYA MIKROBA
1 C-Organik (C-org) % min 15 min 15 33.26 3575 4792 3043 36.92 3291 3284 3493
2 C/N Rasio 15-25 15-25 19.34 18.06 3092 2254 17.01 2123 19.20 3037
3 | Bahan Ikutan (Plastik, Kaca, % maks 2 maks 2
Kerikil)
4 Kadar air *) (water content) % 15-25 15-25 18.86 17.96 16.06 1593 1792 19.96 16.94 1596
5 | Logam berat (heavy metals)
ppm maks 10 maks 10 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Hg ppm maks 1 maks 1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Pb ppm maks 50 maks 50 6.54 0.76 280 372 299 1.08 045 027
Cd ppm maks 2 maks 2 0.08 <0.01 <0.01 0.03 0.27 0.10 0.09 003
6 | pH - 49 49 789 864 863 8.03 877 881 877 820
7 Hara makro (Macro Nutient) %
(N+P205+K0)
8 | Mikrobial contaminant
-EColi MPN/g maks 102 maks 102
- Salmonella sp MPNig |  maks 102 maks 102
9 | Microbial Functional
-Penambat N (N-fixer) cfulg min 10% 0.8X10% 09 X108 16 X10¢ 0.9 X10% 0.7 X108 19X10% 1.8 X10% 24 X102
- Pelarut P (P-solubilizer) cfulg min 10% 15X10% | 16X10° | 12X10% | 41X10° | 34X10° | 0.7X10° | 11X 10° [ 23X10°
10 | Ukuran bufiran %
2-5mm
11 | Hara mikro
- Fe fotal atau ppm maks 9000 maks 9000
- Fe tersedia ppm maks 500 maks 500
-Mn ppm maks 5000 maks 5000
-Zn ppm maks 5000 maks 5000
12 | Unsur Lain
-la ppm 0 1]
-Ce ppm 0 0
*) Kadar air atas dasar berat basah

Red = Higher than Indonesian strandard

RV ¥ Ux T U RFEFEAER)

HLZRIT BN CIENE L 7= HEREAL SERE 261 K 0 S 7= HEAE D pl 43 oo T DS RIE ERt o &
5ﬁ%®kﬁokﬁ\4VF*77&%ﬁﬁ@5ﬁ%%ﬂ%%®%§@ﬁﬁﬁ@ﬁ%
TIEEY, CINER 20U T ERDbDE—EOHEZETH L, AL, A2, Bl, B3 3%
BEi, EOHTE C-organic 2N ERHYE < . BEREMEMIEE OB H T v XA L AFIEL
TWD A2 R DI & 725> T D L DRERZRT, 7B WTNOREIZIENTH,
HeREAEITITFAGANE 2ok otz
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& 3-12 : HEEORGIHTRER (WFES)

Lampiran IPeraturan MenteriPertanian
No.:70/Permentar/SR.140/10/2011
Tanggal:25 Oktober2011

ISTANDAR MUTU ( Indonesian Standard) KOMPOS | KOMPOS | KOMPOS | KOMPOS | KOMPOS | KOMPOS | KOMPOS | KOMPOS
NO PARAMETER SATUAN |REMAH /CURAH Al A2 A3 A4 B1 B2 B3 B4
MURNI DIPERKAYA MIKROBA
1 C-Organik (C-org) % minl5 min15 13.09 16.19 12.2 10.8 11.58 17.06 13.47 11.93
2 C/N Rasio 15-25 15-25 12.71 11.82 11.84 13.34 12.32 11.93 12.14 13.87
3 Bahan Ikutan (Plastik,Kaca, % maks 2 maks 2
Kerikil)
4 Kadar air *) (water content) % 15-25 15-25 9.68 11.68 10.28 12.16 10.94 12.77 10.85 9.56
5 Logamberat(heavy metals) :
As ppm maks 10 maks 10 <0.01 <0.00 <0.00 <0.00 <0.00 <0.00 <0.00 <0.00
Hg ppm maks 1 maks 1 <0.01 <0.00 <0.00 <0.00 <0.00 <0.00 <0.00 <0.00
Pb ppm maks 50 maks 50 35.11 15.95 22.59 12.82 11.86 10.29 12.57 15.88
Cd ppm maks 2 maks 2 0 0 0 0 0 0 0 0
6 pH - 4-9 49 8.45 8.43 8.36 8.34 8.22 8.42 8.12 8.11
7 Hara makro (Macro Nutient) %
(N+P205+K20)
8 Mikrobial contaminant:
- E.Coli MPN/g maks 102 maks 102
- Salmonella sp MPN/g maks 102 maks 102
9  |Microbial Functional :
-PenambatN (N-fixer) cfug min103 1.1 X10° | 1.1 X10° | 4.6 X10° | 1.1 X10° | 4.6 X10° | 2.4 X10° | 1.1 X10° 1.1 X10°
-PelarutP(P-solubilizer) cfug min103 9.6 X107 0 2.0 X10° | 1.4 X10’ 0 7.0 X10" | 1.4 X10' 3.75 X10°
10  |Ukuran butiran %
2-5mm
11  |Hara mikro:
- Fe totalatau ppm maks 9000 maks 9000
- Fe tersedia ppm maks 500 maks 500
- Mn ppm maks 5000 maks 5000
-Zn ppm maks 5000 maks 5000
12 [Unsur Lain:
-La ppm 0 0
- Ce ppm 0 0

*) Kadar air atas dasar beratbasah
Red = Higher than Indonesian strandard

(RT ¥ Vv T R EFEERD)

F/o. EBRICHEDICHEE LB ED X 5 7R

B/
5

Br G2 o0neBE8T DmER

BR - IERABR D ERIZER L TX, A > RRITITH - TUIHIEDREIZRE->TWD
DI TR OB MR - B CEmTHIL 2 BEND 10 H, N—LaF

TIE3~6 A Lo BA

WD, BxFEREVZREDZETHD, Lo

T, AROAIMERHIRBRICER L Tid, RPAROT KA 2660 | PIB ORMNICE
WT, FEL 92 Loy (I IRE) ag L, LR X D il ERER - IR SR

& FhE LT,

B 3-14 : FAERR - EZRABY 1 MR

e
(PIB F 7 4 ORH)

it R - EAVBERY A

(PIB F 7 Z DHEHIN)

(JICA FRAFERL)
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T A MY A MIPIB OBHANCH 5B EZEEL, 100mIT LIl Ty VE - Fay
VD 2 FEOBEREHANT, F7F THYBMOENTZART A T A A Z AV TES T2 HEE

DOETHET, ZOMREFMT 5 FEEZBEATH I ETER L, o, ZOEE
WZHTZo T, N VY T U RFEOU~~ HBFZOE - IS 2TV 5,
# 3-13 : HERBR - BREBROKE
AEERER B.EHOEA
AL RTAT7F A BHOEENR B.IRT A 74 1 IER DR R
FBEK( cm) BBEH( )
181 7HST | 14HST | 21HST #¥ | THST | 14HST | 21HST
(28/03/18) | (3/4/18) | (10/4/18) |28 HST|35 HST . (28’023’13) (3’45’18) (10’1‘218) 28 HST |35 HST
1 15 29 60 > 5 : 13
2 13 26 31 3 > = 20
3 22 31 45 4 2 8 15
4 18 33 35 5 2 6 12
5 19 28 40 6 2 9 13
6 15 30 55 i 2 6 15
FH 17 29,5 44,3
B.2 MBLL DiFE
. EEAR( &)
A2. TEREEL DIBE W9 [ 7HST | 14HsT 21 HST
#ZBE%( cm) (28/03/18) |  (3/4/18) (10/4/18) |28 HST| 35 HST
L) 7HST | 14HST | 21HST 1 2 6 1
(28/03/18) | (3/4/18) | (10/4/18) |28 HST|35 HST 2 2 6 10
1 14 27 29 i g g 1(3)
2 15 25 25 . 5 > .
3 17 20 21 6 2 3 14
4 15 23 18 -
5 15 17 20 i 2 4 =
6 18 17 23
Fiy 15,7 21,5 23,7

HST : ERFFEOBH

(P Vv T R ESLIAER)

B 3-15 : fEERBR - IERRBRER

il A - %@ﬂ%;%wtt /3&%@
9D OFE

FEEABR - IERRUBROBRTO
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J Y, 2018 44 F 10 AR

(3 A 21 HAE#R)

F=2v U, 2018 4F 4 J] 10 HIRf AL

F oY, 2018 4= 4 H 10 HEFA
(3 A 21 BHE#)

XY 2018 4F 4 H 10 HIERA

(3 H 21 AAEH)

[ |

— e

(3 H 21 HAEH)

(R % T T U RFRFEER))
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FEERRER « RO RIT, ERITRTHE@Y THLB, Ty V- Fav Ui
W OAEE (em), EOBIENETNITE W THAEDO A EIZ X2 FEW AR TE, Wi
NWHMALZ L7z 7 ME DEFIC T 7 ZAOZRPBEO 5N D Z ENHER I NI,

TR O A REME

728, AR DI O FREMEIZ DWW CIE, AREIERIOIEAFT & L CH 17264 &
72 % . Pupuk Indonesia #E:4% @ Pupuk Kujang #:4&550 L. [FIfEIC BT D AHEAEE O RE

’iﬂ“é%‘é»l}%ﬁﬁﬂﬁ L7z, ZTORER, filhd: A& — 2% AWV AHEIEE O RGEIR R
RS D80 i O EUEHREERR 22 72 > I, Pupuk Indonesia £E72> 5 O 7K FRH
bz <‘:75>#Uﬁﬂ L. —7# . Pupuk Indonesia #1:7>5 dilh4:% H 72vy, Pupuk
Kujang A H Opssh ThHIUL, EOFEEHRHIZY 72> TUIMBE OB TRETE D &
DL Thol-, BAEMITIE, Excow &\ RLROAHEIEEHT. Pupuk Kujang 38 H
DBAFERG LT, IMTZEFE L TV 2 AIEEHREI O RIEIZER L Th, B ITED T MAE
WaEMES XOEL TRV, R CTIEMT 2 MOV ERIC L - TiE, EAZHTm &
VAT IRT SRV SIY g Wy el

Flo, HREFEFEELEY RIEZ T, ARRIEEEEEIC OV T, B ED 2 A HIEE
DAEHEAR F— M- T, 78— Mh— (FEERA) Ebh DB, kb Eh
7o B HEAEELA IDR 1,750/kg THEA L, Zi1% IDR 500/kg CRERA~RIE L T < A<
HIERH Y, ZORBEROFAIZONTHRFTORMBH L bDEEX LD, T2
72U A& E L CiX, Food Crop DT IRE S 4L, Z DA F—LITEUNT, West Java
N T, 18,000 R UMEDIRMAEIToTETWDE LOD, HiFEZORETHY, ZD
MBI A F— LT TOFI R AEFEME OBEANITITEEIZR S &2 25 2WRR D 5
TELFEFEL L TRTIEDLIMNENRSH D, —5 T, Excow (T2 T IDR 1,750/kg T
FHiEAZ LTV DA, IDR 2,500~3,000/kg T, EiZ, LR EOREEMT 7T —v
2 MIHICIRGE L CE TR (MRFE&EIE 350 b M4FRRE) . Pupuk Kujang £k & LTl
ARIEE ORI T, EZEOFIEGHEIZAD L DR TH T,

728 NPK O s & L CTiE, Milha 2 v 7 88 (15:15:15) & FHV e (30:6:8)
MY . FHZHIDR 3,500/kg. IDR 8,000/kg THRFE#1T> T B, 7272, 75—,
Th, KBREDT T T = a Tl MBIeME TOBMAITTERWHIE L8> T
WhHESNTWD, Z O ERTEICEE L Tid, Pupuk Kujang #L& LCid, fEsko
{ERAEBF AR T O RTE Tl < . AR OBEEME S (AEEARED DOWFFEER %
ZHEHTEY, ZORTH, MEWEZ < G0 AR OMEMEICER L TnD,

4 [FEFETIE, NPK (B3, U UiE, 7Y U AEES LIESLEAEED (A% &8 A RRIEk 286
L. #ipdidh & 722 2B EAIE RO BIRICI D FLA TV D, HiRE L TR, v~ a— FLuvy 5EH,
Auay FKMREDT T T = a R ERBZEZ LTINS,

5 FHERER - PRRBRIZ OV T HME OB TEM L TETE Y., KOBEE (9 A~10 A DMl 2 H1F DR
H#), 500kg/ha, FFE1 - &t FE& - bvEra T THIUL kgm2 DEAEITH LD L TH -T2,

60



Lo T, ERITORBEAEEOBRENTE S 589 THILX, Zommiax LT,
JFBHIERE DR T, AFETRIE S 2 ARIEE 24248 L T IR B HECAND Z
EMTEIDHDEBZZBNIS,

36 PIBAHES CSREXRLLTERTIZLZHAEL, BMiHHEBE I UBKRITES L
T B DOREFER X OFEEFHE L PIB Ioxt LIRS T 5,

BIFEA T, PIB 77 # Cld, HIER G ED, XBoloRT A4 T4 A OFFIAEZ Z
NEVWHSTLTETELT, HEIZIZTRWICELE L > TETEL, H45HE Gt
B, OBICERER) 2R, AERFFFEFELROFEESCE=F I V7 HEIZBWT,
NP ¥ Vx T 2 RKER0 Pupuk Kujang £ & O RT3 7225846 A B> TUNT 5 BIER O
IAMEELZBETAHSNTNS,

Flo, MV BORT A 7 A A OHEELSTET £ TICE T DHF/IA, BRTIX 4 » H
& BARFEBEO CIER A S 5720, SHiie SATHRHAELS, kaRbidAEh
DRTATAA LB L ENTWRNEWIEENRDH Y, Z OHEIELE T F TITH 0
DR EEMT D, SHITA v RRUTITHIT 2 AHENE O HFS 1258 59 2 HE AP Sl s
EITo TV T2, —EOHERER S O E & R EFT 2 72 DISHE O REEZ =2 b e
— NV TEDLT T2 FEEOEARICOWNT HEmN 2 Sz, ZOB, FRENIIC
KT Z o N CRIET D D7, Mg TN Z o N 28, & AL
RHET DO, PIB IZxF L THEE L, CSR FHEHMEORriEEARBE L, 5% 0T
BALIZ T COWNEIHH#ICE T 2 B RHRHE - 125 21T O 70 E ORI E % Fhii L 7=,

3 3-14 : KEHEIRLIZH )5 CSR BEHER

uss$) 1 2 3 4 5 6 7 8
Cash N
Ihvestm ent 100,000
Financialassistance PJB CSR Fund) 70,000 70,000 70,000 70,000 70,000 70,000 70,000
Sales
(10t x (300 days/14 days)) x US$ 110 23,540 23,540 23,540 23,540 23,540 23,540 23,540
100,000 93,540 93,540 93,540 93,540 93,540 93,540 93,540
CashOUT
Property, P lant& Equipm ent 100,000
0&M
Labor US$9 x 20 peop le X 300 days) 54,000 54,000 54,000 54,000 54,000 54,000 54,000
Plant& Equipm entoperation 20,000 20,000 20,000 20,000 20,000 20,000 20,000
100,000 74,000 74,000 74,000 74,000 74,000 74,000 74,000
Balance -100,000 19,540 19,540 19,540 19,540 19,540 19,540 19,540
FRR 9%

(JICA FHAFERL)

6 BEFDLRIEBHEAE D5 & ALRIERI OB O A TIZ, 1EWE & ORBWINHEDS, 3o Rk
DETTHZLICE > THELIHIRIIH L, AEIEEEZETTLZ LT, LHBAEHOEE 3 EEL T
TG R AR, RO RIERSEBREE & 1372 53, 2RO BR THRNMEOND L o 2hR,
FIALFIEOE T EEZ D72 LTHRERIENGOND Lotz BFHEEEZITLENTEDL L
2T D,
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EE 4. EREFBBIVE X ABEIEOEE

41 AEHZAEENZ

1)
2)
3)
4)
5)

ZINE .

Pt

79,

AFZNEET, b X OB HIEAT T = MMEOT LA THHHT LT
N7 UXRFOHEZ, 1FNY ARy MO D T a v aMICEET) E R oSS
B, BICREIEEMDDOEF 34 E ML, 201847 H 8 H~13 HD 5 HE O
THEM L7z, ISBIOBAR & LCiE, KRERREMOEA MR X OHER LA O F 201
ST D ERETRD . AKRINE « X A COMAFTEERFTLZ L EREL, ROE
HZIEBINA L LT,
kD H AR BB SR S ER A TRD B,

BEAT OO R B OB (R 20 U TR 2 BRI 35

H AR C ORI ME % BET 5,

A ELA% DK EDOHERE LA - BUEHEZ PR D,

1) ~4)&EE 2, ARG Com M TRENE - M Tk E AT 5,

UTDEBn,

K4

BRG] ek

Mr. Bart Yosephus Kalalo Public ffairs office of North Governor advisor for
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Sulawesi Province Government development and planning

Mr. Kakaskasen Andreas
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Sam Ratulangi University Associate Professor

Mr. Kiki Nurjaman
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o ML YLD A—B— HEHORER
BRBEZ v DR B, B DR

H AT OKEEREMOF AL

TARIZ X B 7K B R O T Ok R 2

Fio, HEERIZOW TR, ZAWO RSP FELVENTZZEbH Y, EEOHER
kDT ¥ 2% RBET 5 2 LTk o720, BTSN KEORE S MRy
—F) ZRSFL., 2OHRIZEBNT, #IE ko7 aE X O TH 5T 72,

I, HARDOBRINRIZE T 2 BRI REIC OV TR, = HH 0K ERBEOREIC
DONWTEHEZEE, BIEHOEAFRZBHBRESOMYIRENDS & NPO = F iz Fra O
HEND, TOEEOF TOERKLCER AR EIC oW TEHHE2B<MAEEE T, Py e
UrRy MORMEE RS LEbE, KEREMROZEAIZOWN TOREATCRESZFEHES O
BV IFIZHONTHMROBER L BFHT 2SI 2o 72 &V D B RS -,

¥, AEL ZHINCIRB W T A 2B FC R 2 L CTHW - BIRERIIIL T & B0,

o IR AARETNEREREGE - RO =SB 2 B A
e NPO HFUZEED T LV — Vi = 5 7l 2 Bies « WO KEMBEIZ OV T
o VT FAVER=NT 4 T AW REARBAE - FIEEOKERBEIZOWT

¥ PR TEICT3L4EZBET I TETHo1-2, HANIN— FMEEN KA 2L 20,
HEOL, PR, 7TH 26 H~27 HD 2 AT FOIEE 2 £t L 7=,

N— R gER ATV =B HOEETH Y, BHELS W No.3 47—V —INAaFEOT LA
YTHHY, Furzall (JrRy M) ~D U 4 — I Z—DF AL GHE, #BRTH
DHFET /L + GM-5000 DHEAMAERZ | B EZ Y K LT TW D EERFHRAR - 7
HEHES I TIT o T2, AT, U ARy Ml - h & 70 X 5 2 KANHE COli T.%
Bz W7, KRBT B 9 7o, eIl TE bR/ L,
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SUMMARY

1. Current situation of Aquatic plant problems in Cirata dam lake and its
challenge

Industrialization and centralization of population in major cities in Indonesia are accelerating
power demand and the continued development in energy sector is indispensable. Indonesian
government intends to increase power generation capacity to 35,000MW by 2019 and 80,500MW by
2030. The chances of achieving these goals however have become uncertain due to a number of
obstacles. One of which is the inefficient operations of power stations and the recent government
projection indicates that the power generation capacity will only accomplish 56.3% (19,700MW) of
its initial target.

PLN (Perusahaan Listrik Negara Persero), the leading state-owned energy supplier in Indonesia
is making effort to improve their financial and operational management, and PJB (PT Pembangkitan
Jawa - Bali), the subsidiary company of PLN, has been also striving to reduce operation cost of their
power plants as well. PJB operates 6 power plants accountable for 6,777MW, and one of which is
Cirata hydropower station at Cirata dam lake. Cirata Dam lake is a vital resource for the hydro
power station and an efficient management of the dam lake is a critical issue for PJB.

PJB has been seeking opportunities and resolutions to reduce maintenance cost of the
hydropower stations. In particular, the most needed improvement in the operation and maintenance
of the hydropower station is the efficiency of aquatic plant (Water Hyacinth also known as “Eceng
Gondok™) removal in Cirata dam lake because removal operation of aquatic plant accounts for
approximately IDR 1,897,115,000 of the total maintenance cost for in Cirata dam lake in 2016. In
addition, the inflow of industrial and domestic wastewater together with the vast aquaculture
activities in the dam lake causes eutrophication which leads to the overgrowth of aquatic plant.

In case of hydropower dam lake such as Cirata dam lake, the blockage of water intake by aquatic
plant along with ship navigation difficulty are most apparent problems. Without proper management
of aquatic plants, most of rotten aquatic plants sunk in the lake bottom and further accelerate the
eutrophication. Even though the aquatic plant is removed from the water surface, aquatic plants are
left at the lake side causing odor and ruining the aesthetic landscape. In order to mitigate these risks
including a potential power generation failure of the power plant, aquatic plant removal by fishing
boats and manual labors had been carried out over the past years by PJB. However, since the manual
removal capacity is unable to mitigate the speed of the growth of aquatic plant, the annual
maintenance cost has been only increasing year by year and putting pressure on PJB’s operation
budget.

In May 2015, Chinese harvester (Mechanization of aquatic harvest) was introduced to Cirata dam

lake in order to increase the capacity of aquatic plant removal and to mitigate the risks potentially



caused by the over growth of aquatic plant. However, the performance of mechanical harvest was
severe and over growth of aquatic plants was not contained thus further improvement of removal
operation with more efficient harvester was claimed.

Under these circumstances, through JICA’s survey scheme “Verification Survey with the
Private Sector for Disseminating Japanese Technologies for Improvement of Aquatic Plant
Management in Hydropower Dam lake in Indonesia”, Nodak Co. Ltd, a leading aquatic
machinery manufacturer in Japan, introduced WH-3000, an aquatic plant harvester to Cirata dam
lake in May of 2017.

2. Outline of the product and the technologies to promote and demonstrate

Proposed product is an Aquatic Plant Harvesting machine which mechanically removes aquatic
plants (water hyacinth etc.). In Cirata dam lake, Nodak introduced “WH-30007, the largest harvester
of its kind manufactured by Nodak. The key features of the product are as follows:

1) Efficiency: Having wide frontal blade of 3,000mm, the machine can efficiently remove
and collect aquatic plant in large scale lakes.

2) Operability: Using a paddle instead of a screw as a driving force, the machine can circulate
on the spot, maneuver smoothly and enter into shallow areas. Also, there is no disturbance
by aquatic plant entangles in the screw.

3) Durability: Useful life is designed to be 10 years. With the proper maintenance however,

the machine can be used over 20 years according to the past record in Japan.

Aquatic Plant Removal ~  Efficient Removal with Wide Width Possible to Navigate and Turn
(WH-3000 introduced in Malawi) ~ and Easy Operation by Handles ~ Around in Narrow Waterways

Maintenance training at Chirata  Engine is installed1 at exposed
Chirata dam lake dam lake for PJB position for easy-maintenance.

Mobilization of WH-3000 in




PJB recognizes the values and benefits of mechanization of aquatic plants removal operation and

currently deploys 3 machines as of March 2018; Chinese machine, German machine and Japanese
machine - “WH-3000" in Cirata dam lake.

Nodak, the manufacturer of the machine, not only provides the machine itself but also has

performed out aquatic plant removal services throughout Japan for many years. Based on those

experiences, Nodak has accumulated the knowhow in harvesting planning and water quality

management in accordance with the characteristics of various water bodies (shape of the lakes,

growth types and conditions of aquatic plants etc).

2.1. Comparison of specifications between WH-3000 and other Harvesters
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Nodak: WH-3000
Length 12.5m
\Width 5.0 m (driving time)
3.0 m (transporting time)

Height 3.0—3.5m
Weight 7,800—8,500 kg
Engine \Water-cooling diesel engine
Ouput (Max) 45 kW
Fuel tank 100 L (diesel)
Harvest width 3.0m
Harvest depth 1.5m
Horizontal/vertical blade 75/75 mm
Carrying Capacity (Max) 17 m3
Loading height 0.8 m
Loading width 2.3 m
Discharge height 0-1.7m
Discharge speed 60 s/9m




2.2. Comparative advantage of the proposed product

(Comparison with competitors and manual removal)

Nodak Berky(German) FEICHI (China)  Julong (China)
WH-3000 Weed Harvester FCGCB8-6C JLGC-H1202
6520
Mobility / 3.7~5.5km/h Forward: 6km/h 3.7~4.6 km/h Not available
Speed Back: 3km/h *(estimated)
Accuracy High precision Turning radius is not No blades to cut Blindarea from
small plants operator
capacity Width: 3,000mm Width: 2,300mm Width: 2,400mm Width: 1,200mm
Loading: 17m?® Loading: 5.5m?3 Loading: 4m? Loading: 2m?
(/3 or WH-3000) 20 to 30% of
90ton / day 70% of WH-3000 30 to 40% of WH-3000
WH-3000
Engine Kubota 65HP (made Same size 65HP (made 70-80HP 95HP (made in
in Japan) in Germany) estimation German)
Durability Stainless Steel: 10 10 years Unknown; more Unknown; more
years frequent problem frequent problem
Maneuverabi  Operated only by Operated only by levers; Operated by levers Operated by levers
lity levers; easy easy and foot-pedal; and foot-pedal;
complicated complicated
Price (JPY) ¥ 56,000,000- ¥53,000,000- ¥25,000,000- ¥13,000,000-

(partially SUS)

* Manufacturing cost in Japan

3. Outline of dissemination and demonstration project
3-1. Purpose of the project

The purpose of this project is to disseminate mechanization practices of aquatic plant harvesting

operation by introducing WH-3000 and its technologies to PJB and PLN so that the problems caused
by the aquatic plants can be mitigated, and the operation cost at Cirata dam lake will be reduced or
utilized more rationally and efficiently.

Another essential component of this project is to introduce and demonstrate a comprehensive
aquatic plant management (post-harvest) system. Composting apparently is the most reasonable and
economical usage of large volume of harvested aquatic plant.

This project also aims to establish and examine business development and dissemination plan
through demonstration activities of WH-3000 and seeks to achieve recognition by relevant

organizations and offices that could potentially benefit from the technologies of Nodak.

3-2. Expected achievement

Output 1: Mechanization of aquatic plant harvest by WH-3000 shall be introduced and
demonstrated in Cirata dam lake and operation/maintenance skill will be transferred to
PJB.



Output 2: A proper and efficient harvesting operation methodologies and planning shall be
established by utilizing WH-3000 as well as other harvesters.

Output 3: As a mean of proper use of harvested aquatic plant, “Composting” will be tested during
the project, and composting method will be introduced to PJB.

Output 4: The harvester and its technologies will be demonstrated and promoted in order to draw

up business development and dissemination plan.

4. Implementation methodologies and work plan
Following activities are planned at the initial stage of the project.

Activity 1
Mechanization of aquatic plant harvest by WH-3000 shall be introduced and demonstrated in

Cirata dam lake and operation/maintenance skill will be transferred to PJB

(1-1) Manufacturing, transporting and delivery of the harvester

An expected delivery date of WH-3000 to Cirata dam lake shall be determined first, then
procurement of the components and parts to manufacture WH-3000 as well as a manufacturing
schedule in Japan will be planned. The custom clearance procedures, necessary documents,
insurance, HS code, arrangement of shipping and transportation companies and associated necessary
permissions shall be studied and confirmed. In a meantime, a convenient and safe place to store
WH-3000 as well as the peripheral equipment under management of PJB have to be discussed with

PJB and secured in advance.

(1-2) Formulation of aquatic plant removal plan with the use of the harvester in cooperation
with PJB

In order to optimize the benefit of WH-3000, Nodak intends to improve the current operational

planning methods for the aquatic plant removal in Cirata dam lake with PJB. Nodak may suggest the

planning methodologies that are applied in Japan. However, it is essential to investigate the

characteristics of aquatic plants in Cirata dam lake, and maobilization of other machines may be

required for its consideration in formulating a practical, effective, and most importantly, suitable

operational planning at Cirata dam lake.

(1-3) Demonstration of harvesting operation withWH-3000 and provision of training for PJB
About 2 or 3 harvester operators of PJB shall receive operation training of WH-3000 by Nodak’s

operators. The training also includes proper use of fences for collecting aquatic plant into a confined

place to optimize the harvesting speed of the harvester. Unloading harvested aquatic plant from

WH-3000 to fishing boats which transport the aquatic plant to land also requires some training. On

5



land, use of a backhoe or a crane for unloading aquatic plant from fishing boats and loading aquatic
plant to trucks, which carry aquatic plant to dumping site, should be performed efficiently.

(1-4) Provision of maintenance training to PJB
Nodak shall provide PJB with fundamental maintenance training so that PJB operators can
perform inspection and maintenance on regular basis. Necessary spare parts and how to replace

those spare parts will be instructed.

(1-5) PJB shall carry out harvesting operation using WH-3000, then technical and operational
suitability of WH-3000 shall be verified

Harvesting operation and technical and operational verification shall be planned around Dam
lake intake area. The methodology is considered as follows; 1) Dispersed aquatic plant will be
gathered into a confined place by fences for efficient harvesting by WH-3000, and then 2) when
WH-3000 storage becomes full, aquatic plant will be discharged onto fishing boats. 3) Boats will
transport harvested aquatic plant to lake shore at the boathouse and then a backhoe will move aquatic
plant after weight measurement onto a 4-ton truck. 4) Two trucks could be used, and then the trucks

will carry the aquatic plant to dumping site located at 5 minutes from the shore for composting.

Activity 2
A proper and efficient harvesting operation methodologies and planning shall be established

by utilizing WH-3000 as well as other harvesters

(2-1) Maintenance cost comparison for before and after the installation of WH-3000 to analyze
the effect and impact of the project

Cost comparison could include 1) manual operation, 2) Chinese machine, 3) German machine

and 4) WH-3000. Nodak shall conduct verification data collection for each harvest method by

recording time and amount (weight) of harvested aquatic plant.

(2-2) Improvement of boat navigation / Interviewing fishermen

Cirata is a home to a vast number of aquaculture and there are a large number of boats in the
lake. Concentration of aquatic plant can become obstacle for boat navigation and causes damages to
boats and other socio-economic problems. During this project, we will conduct interviews to the
villagers living in the field of aquaculture to find out if mechanization of aquatic plant harvesting
operation eased their boat navigation or possibly improve their livelihood as well as any other

changes occurs.

(2-3) Improvement of aquatic plant harvesting operation and implementation mechanism
New harvesting operation mechanism shall be planned in discussion with PJB, then cooperation

with local stakeholders (fishermen and villagers) will be considered.
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(2-4) Sustainable management and optimization of WH-3000
Based on the findings of this project, most effective use and management of WH-3000 will be
discussed with PJB.

Activity 3
As a mean of proper use of harvested aquatic plant, “Composting” will be tested during the
project, and composting method will be introduced to PJB

Disposal of harvested aquatic plant is another critical issue for aquatic plant management of PJB.
Even before the mechanization was introduced in Cirata dam lake, large amount of aquatic plant was
dumped at a yard near the boat house or at the lake shore near Zona Bahaya disorderly. The dumped
aquatic plant would be naturally decomposed but it has been causing adverse socio-economic
impacts (bad odor, hosting pest like mosquito, rats and snakes etc.) on the villagers who are living
near the dumping sites. Mechanization of aquatic plant removal will treat even a larger amount of
harvested aquatic plant having been disposed at the dumping sites.

Thus, investigating a realistic method to reduce the amount of disposed aquatic plant or seeking a
way to use aquatic plant as a useful resource is one of the objectives of the project. This problem is
not unique to Cirata dam lake but can be observed in other dams, lakes and rivers Nodak has visited,
and finding feasible and practical methods to reduce disposed aquatic plant is very much relevant to
promoting mechanization of aquatic plant removal.

(3-1) Compost test with different types of compost inputs; rice husk, cow dung, straw,

microorganism (Eco water) for both dry season and wet season

During this project period, the project team shall investigate a possible use of aquatic plant as
compost/fertilizer. Aquatic plant (Eceng Gondok) is known for its ability to remove nitrogen and
phosphorus from water, thus it contains rich nitrogen and phosphorus which are ideal nutrients for
agricultural plants. Instruction for mixing compost inputs and harvested aquatic plants shall be given
by a Japanese expert. As for the compost inputs, we consider these must be locally available.
Consequently the demonstration of composting practice at pilot scale shall be held at the yard near

the boathouse designated by PJB.

(3-2) Knowledge and skills for the composting shall be transferred to PJB
Instruction for mixing procedure shall be given in that for the first month mixing shall be
practiced in once in a week, then it follows in one in fortnight so that good conditions for the

functions of microorganism (decomposition process) is secured.

(3-3) Transferring knowledge and methodology of composting process to PJB

This composting test also aims at transferring composting knowledge and methodologies to PJB
staff and to the local stakeholders (villagers and fishermen). Formulation of a sustainable system or
organizational structure lead by PJB shall be discussed.



(3-4) PJIB will successfully carry out composting test

Composting results greatly influenced by decomposition process and an effective and
productive decomposition of compost must be ensured by careful monitoring; proper periodical
mixings, daily recording of temperature changes, spraying of “eco water” to the compost conducted
by PJB and the local stakeholders. The project team shall ensure PJB to learn about the composting
procedures and follow the instruction of the Japanese expert. In this line, instruction materials will
be prepared.

During the project period, total of 2 compost tests will be carried out; one in dry season and the
other in rain season.

(3-5) Evaluation of the compost and seeking business opportunity

Research for business opportunity of composting/organic fertilizer shall be carried out and the
project team will visit state owned fertilizer enterprises and potential distributors. Laboratory
analysis of the compost produced through the compost test in Cirata will be examined by
Padjadjaran University in accordance with “Permentan No.70 Tahun 2011”, a regulation set forth by
the government, in order to evaluate its validity as organic fertilizer.

(3-6) Composting of aquatic plant as PIJB’s CSR program

During this project, the project team will introduce composting program to PJB as its CSR
program by making compost available for local farmers. To establish a sustainable CSR program
from composting, production and quality of compost must be standardized to some extent so that
compost can be distributed through CSR program.

Activity 4
The harvester and its technologies will be demonstrated and promoted in order to draw up

business development and dissemination plan

(4.1) Training program in Japan

Nodak will host a training program in Japan in July 2018. Participants will be selected and
invited from relevant organizations or government offices. During the training program, the
participants will visit Nodak headquarter, the lakes or water bodies to observe actual operation of
aquatic plant harvesters and learn about the technology and benefits of mechanization of aquatic

plant removal operation in Japan.

(4.2) Demonstration and seminar of WH-3000 for potential end users and government officials

Earning high recognition and positive reputation in Indonesia market is one of the critical steps to
take for Nodak to succeed in promotion of the harvester. Nodak in collaboration with PJB intends to
organize a field demonstration and seminar to introduce WH-3000 in Cirata dam lake in April 2018

for those who have not witnessed the superiority of WH-3000. A number of potential end users and



considerable number of government officials as well as candidate local business partners will be
invited to learn about WH-3000 and the benefits of mechanization.

(4.3) Selection of local partner company to contract for maintenance service of WH-3000
In order to ensure sustainable use of WH-3000, Nodak seeks a local partner to provide
maintenance services to the users. Nodak will discuss with a potential maintenance service

contractor, which will be able to provide maintenance service in place of Nodak.

(4.4) Seeking potential cost reduction of manufacturing harvesters for enhancement of
cost-wise competitiveness

Despite of the superior technology and higher efficiency of Nodak’s harvester, competitors with

lower prices exist in the market in Indonesia. Nodak will look for possibilities to reduce the price of

the harvester in order to improve its cost-wise competitiveness against its competitors in Indonesia.

(4.5) Future business development and dissemination plan

Nodak will investigate future business development plan for the harvester based on findings from
the previous studies as well as ongoing research throughout the project period. The potential market
segments and their characteristics in Indonesia will be further researched. Nodak intends to extend
its promotion activities by presenting a cost comparison with competitors to attract potential end
users. Aquatic plant composting program may be introduced along with the mechanization of aquatic
plant removal as a package management system for similar potential users such as dam lake
management authorities.
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5. Verification survey and demonstration project

Results for each activity item

Activity 1

Mechanization of aquatic plant harvest by WH-3000 shall be introduced and demonstrated in
Cirata dam lake and operation/maintenance skill will be transferred to PJB

(1-1) Manufacturing, transporting and delivery of the harvester
The process of manufacturing, testing and exporting of the harvester is described below. Most of
these processes were carried out in accordance with the planned schedule and there was no

significant delay.

Manufacturing process at manufacturing factory of Nodak.

The harvester was manufactured at Nodak factory. After completion, the harvester was tested at
nearby water canal for the period of one month and all functions were confirmed ready. Then the
paddles and harvesting head were removed for shipment and then transported from the port in

Nagoya, Japan.

Testing process and loading for shipment

On 12 May, 2017 the custom clearance was completed in Jakarta. On 14 May, 2017, the

harvester departed from Jakarta to Cirata dam lake.
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Arrival of the harvester in Jakarta and transporting to Cirata

On 15 May, 2017, the harvester arrived at the boat house at Cirata dam lake and the paddles and
harvesting head were re-assembled at a warehouse by Nodak’s engineers. There was no delay nor

issues from the manufacturing process to the arrival at the boathouse in Cirata dam lake.

Transporting the harvester to the lake by a crane at the boathouse

(1-2) Formulation of aquatic plant removal plan with the use of the harvester in cooperation
with PJB

(1) Current operation

PJB outsources aquatic plant removal operation to a subcontractor called “Cikal” who hires local
workers and fishermen for manual removal operation at 6 different locations in Cirata dam lake.
Twice in every week, the planning department of PJB examines the growth and amount of aquatic
plant at these locations by a patrol boat and make a request to Cikal to conduct aquatic plant removal
operation. The Chinese harvester is mobilized mainly at Zona Bahaya where frequent high
concentration of aquatic plant occurs due to the wind direction. It has been observed that PJB and
Cikal do not have a concrete mechanism or methodologies to plan aquatic removal operation.
Current operational plan is based on stopgap measure (mobilization of workers wherever aquatic
plant is found). During this project period, we intend to examine a time-and-cost-efficient removal
operational plan. Nodak has ample experiences in planning mechanized aquatic plant harvesting
operations in Japan and aims to transfer their knowledge to PJB’s operation to make the most out of
WH-3000 capacity as well as that of the Chinese harvest and the German harvester. The

characteristics and patterns of aquatic plant in Cirata dam lake must be taken under consideration in
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formulating a practical and effective operational plan which is suitable and feasible at Cirata dam
lake.

| &

Sample of PIB’s data

Other findings are summarized below;

B PJB started to collect data/statistics of aquatic plant removal operation from 2014 and this
data will be reflected into the planning process.

B The collected data of PJB shows; locations of operation, dates, the number of workers,
removed amount, accumulative amount and planned amount.
In each of 6 location, 3 to 11 workers are designated.
In 2016, the number of workers hired by Cikal was 38.
Monthly labor cost for a worker is IDR 3,000,000, which is a minimum wage of Indonesia
and this cost includes welfare cost for a worker.
Total spending of PJB in a year for Cikal’s outsourcing operation was IDR 1,897,115,000.
Payment from PJB to Cikal is made monthly. PJB uses a check list to ensure Cikal’s

performance.

(2) Findings and suggestions

The aquatic plant removal operations are carried out throughout a year in Cirata dam lake
whereas it is seasonal in Japan. Therefore, the given circumstances and characteristics of aquatic
plants in Cirata and Japan are quite different, and the planning method that are used in Japan may
not be applicable in Cirata dam lake.

The aquatic plant in Cirata dam lake is observed to grow during dry season and starts to appear in
the lake in rain season. However, making a standardized or a fixed operational planning is not
realistic because the growth or the amount of aquatic plant changes by location and surrounding
environment.

13



Use of fences has been proven useful through the project period. Fences can be placed to catch
moving aquatic plant in accordance with the direction of wind. Fences can also be used as a temporal
reservoir of aquatic plant that has been caught and collected inside fences while waiting to be
harvested by machines and manual labors.

During the project, most of operation took place at Zona Bahaya because PJB prioritizes the area
over other locations. Thus, we have not been able to test the use of the harvesters at distant locations
but the harvesters can be mobilized at these locations in the future to maximize the harvesting

capacity of the 3 harvesters by taking into account the following circumstances.

1. Zona Bahaya
Nodak has tested WH-3000 at this site already. Zona Bahaya is high prioritized area by PJB and
WH-3000 which has the highest harvesting capacity should operating in this site.

2. Cicendo
15 minutes from Zona Bahaya by the speed boat. One hour by car. Not accessible by a crane.
Enough place for discharging aquatic plant has been confirmed at the site. Chinese harvester can

be mobilized at this site.

3. Citarum
20 minutes from Cicendo by the speed boat. Not accessible by vehicle. Heavy amount of aquatic
plant from Citarum river is usually blocked by fence. Wind carries aquatic plant into the river,
when the fence opens. However a large amount of aquatic plant still makes it through the fence

during rain season. German harvester may be the best fit in this site.

4. Cisokan

12 minutes from Citarum by the speed boat. 2 hours by car from the boat house. Truck can
transport a harvester here. Harvester can go to the upstream by passing over the wire and
moving the floats aside. There is a small jetty available for a harvester and a plenty of room for
discharging removed aquatic plant on the land. Chinese harvester might be a good size for this
site.

5. Cibalagung
20 minutes from Cisokan by the speed boat. Not accessible by vehicle. 2 hours from the
boathouse by car. There is a small port called “Jangari” but permission must be obtained by the
owner (not PJB). Not much space to work with and places for discharging aquatic plant from
harvester are limited so fishing boats need to carry harvested aquatic plant to the shore.

Considering the size of the site, German harvester may be the most suitable option.
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6. Cikundul
One and a half hour from the boathouse. When the water level is low, there is no aquatic plant.
There is no place to dock for boats. No operation was carried out for the past five years.

B Others;
There are 3 terminal points (ports) in Cirata dam lake.

B Terminal Calincing

Calincing is located between Cisokan and Cibalagung, one hour by the speed boat, two hours by
car. This terminal can be used as a base point for operation at Cisokan

B Terminal Jangari

Jangari is located near Cibalagung, one hour and 20 minutes by the speed boat, two hours by car.
Discharging aquatic plant at the shore is possible. Permission must be obtained from Dinas
Pulukgugang to use the site and we need to find a dumping site.

B Terminal Coklat

Not useful for operation. Two hours by the speed boat and 3 hours by car.

The above information will be taken into consideration in formulation of operational plan along
with the study results of the characteristics and seasonal differences of aquatic plant in Cirata dam
lake. Comprehensive analysis will be performed and is expected to provide visual references for the
planning of more effective use of multiple resources; 3 machines and manual labors, and to

contribute in improvement of the overall aquatic plant harvesting operation.

(1-3) Demonstration of harvesting operation with WH-3000 and provision of training for PJB

Demonstration of the first harvesting operation of WH-3000 was carried out in 16 to 19 May
2017 and operational training was carried out to PJB’s harvester operators in 20 to 23 May 2017 by
Nodak. During the demonstration period, aquatic plant removal for 8 sets of 4-tons each (this was
used for the composting test) was performed and the demonstration included unloading the removed
plant from the WH-3000 onto the land was carried out.

On 19 May 2017, official handover of WH-3000 to PJB was held. PLN and PJB operators
boarded on WH-3000 and brief test operation was carried out. During the demonstration period,
there was no major problem, but we experienced difficulties due to significant movement of aquatic
plant caused by wind and a considerable number of long pieces of wood and bamboo disposed or

detached from the floating structures of the aquaculture. Additionally, the distance from the removal
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location to the discharging point was 45 mins away and these circumstances slowed down the
harvesting operation. However, we were able to remove enough amounts of the aquatic plant in time
by avoiding wood pieces and reading the movement of aquatic plant.

Provision of training to PJB’s harvest operators was provided in the end for 6 operator candidates
including a manager of PJB. During training, questions were asked from the trainees and Nodak
engineers and operators answered the questions. The training went rather smoothly since the trainees
were already familiar with operating the Chinese harvester. By the end of training, the trainees were
able to conduct the entire daily routine processes; pre-operation inspection, unmooring, aquatic plant
removal operation, mooring and post-operation inspection. In every operation, pairs were formed (2
trainees as one pair) in order to balance out the skill differences between each trainee. Nodak’s
trainers ensured that proper safety measures were taken by the trainee by repeatedly insisting the

importance of safety.

Demonstration and training

As of April 2018, operational training and maintenance training were completed, and it was
evaluated that no further training is necessary for PJB operators. In case further questions or requests
arise from PJB, Nodak remains available for providing necessary instructions and advices through
email.

When a new harvester is delivered to or purchased by another client or public organization, the
assembling of the harvester and operational training must be provided directly in person.
Fundamental information is fully available in the operation manual prepared by Nodak but other
materials such as movies can be used to assist operational training as well.

Once local manufacturing of Nodak harvesters becomes feasible in Indonesia, Nodak will train the
local partner/distributor. Then, the local partner / distributor will provide same trainings to their

buyers or client at the time of delivery of the harvester.

(1-4) Provision of maintenance training to PJB

Training for the daily inspection and maintenance of WH-3000 was conducted to PJB’s harvester
operators during the demonstration period. On 24 May 2017, additional technical maintenance
methods were lectured and demonstrated by Nodak engineers. PJB is considering outsourcing or

subcontracting the maintenance work of WH-3000. After negotiation with a private company called
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“ASL”, ASL agreed to take part as a maintenance service provider. In this line, ASL jointly
participated in the maintenance training period.

This maintenance training focused on the mechanism of hydraulic pressure used in WH-3000 and
how each item or component functions. Availability and procurement of necessary materials in
Indonesia was also discussed. Further instruction from Nodak can be given in the future, and Nodak
provided contact information to the participants so that they can make inquiry in case of urgent

repairs.

Maintenance Training

Basic maintenance procedures and knowledge sharing such as the daily maintenance are fully
covered in the WH-3000 manual. Periodical maintenance such as replacing the oil filter and
adjustment of the conveyor belt tension can be easily learned.

Maintenance procedure, which requires more technical knowledge such as overhaul of the
cylinders or hydraulic pressure motor, will be performed by ASL. In case the problem is severe that
ASL cannot manage, Nodak will assist ASL remotely. Similarly, if ASL is unable to provide
necessary materials, replacement parts or components, Nodak will ship the items to ASL.
Consequently, a system was established where most of maintenance works or replacement of
components can be managed in Indonesia.

In general, Nodak uses genuine parts and components but for cost and time efficiency reason, PJB
(clients) may have to use substituted parts that are available locally. It is still uncertain how the use
of substituted part and components will affect the harvester. Once local manufacturing of Nodak
harvesters becomes feasible and operational in Indonesia, the suppliers of the parts and components

could provide maintenance services and trainings to the clients.

(1-5) PJB shall carry out harvesting operation using WH-3000, then technical and operational
suitability of WH-3000 shall be verified

During and after the trainings, PJB’s operators successfully operated WH-3000 without further

guidance from Nodak. No major difficulty was found, and the technical and operational suitability of

the product was verified in Cirata.
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Activity 2

A proper and efficient harvesting operation methodologies and planning shall be established

by utilizing WH-3000 as well as other harvesters

(2-1) Maintenance cost comparison for before and after the launch of WH-3000 to analyze the

effect and impact of the project

In 2017 and 2018, PJB and Nodak performed a series of comparison data collection activities

among three harvesters (WH-3000, Chinese harvester, German harvester) as well manual operation.

The results from the data collection are summarized in the tables below presenting the recorded

removal time and removed amount of the aquatic plant for each removal method.

| _Manual Removal (3 fishing boats: 2 people / boat)

NODAK WH-3000

No. | Removal Time | Unloading Time | Removed Weight (kg) |Rope Nets No. | Removal Time | Unloading Time | Removed Weight (kg) |Rope Nets
1 15m50s NIA [15min assumed) 435 1 1 7Tmi0s 2m0s 2,282 2
2 14m0s " 293 1 2 | 6mdbs 1m30s 2,354 3
3 15m3ls 388 1 3] 5mib5s imi5s 2,687 3
4 18m35s 346 1 4 | Bm0s 1m30s 2,556 3
5 17Tmb&0s 287 1 5| 6m1b5s 2m10s 2,365 2
6 | 22md0s 367 1 6| 5m1i5s 1m10s 2,630 3
7T 1 21m20s 312 1 7|1 6Bm30s 2m0s 2,356 2
8 | 22m30s 278 1 8 | 5mdss 2m1i0s 2,158 2
9 | 23mb50s 320 1 9 | 6m20s 3m1i5s 2,259 2
10| 23mb55s 249 1 10| 6m10s 2m0s 2,381 3
AVE.| 19m36s ! 328 1 AVE| 6m@8s 2mbs 2,403 2.5

*Removed aguatic plants were not unloaded on land in this case.
*Approx. 330kg will be removed in 35minutes, assuming they can be unloaded on
land in 15 minutes at a time. (0.57t in an hour, 3.4tin a day [6 Hrs])

*Approx. 2.400kg will be removed per 10 min, assuming 2 min for navigating the
machine from the removal site fo the unloading site.
(14.4t in an hour, 86.4t in a day [§ Hrs])

"Fuel cost: 2L diesel a day [6 Hrs]

*Fuel cost: 450 diesel a day [6 Hrs] (7.5 Lih)

Julong JLGC-H1202 (the Chinese Machine in Cirata) Berky Weed Harvester 6520(the German Machine in Cirata)
No. | Removal Time | Unloading Time | Removed Weight (kg) |Rope Nets No. | Removal Time | Unloading Time | Removed Weight (kg) [Rope Nets
1 Tm4d0s 1m10s 820 1 1 3m20s 4m50s 946 2
2 | 6m10s 2m0s 836 1 2 | 2mbBs 1m4d5s 614 1

3 | Bmails 1m30s 810 1 3| 5mdTs 4m3ils 723 2
4 | 6m4dSs 1m20s 780 1 4 | 2m25s 1m51s 767 1

5 | Bm15s 1m30s 798 1 5| 5m3bs 1m27s 755 1

6 | TmO0s 1m10s 823 1 6 | 4m10s Imi10s 795 1

7T | Tmil0s 1m20s 837 1 71 2mdls 1m36s 510 1

8 | 6mi0s 1mi0s 750 1 8 | 2mb&0s 3mb&0s 878 2

9 | 6m0s 1m40s 812 1 9 | 4m20s 1mb56s 755 1
10| 7Tm15s 2m10s 854 1 10| 3m30s 1md2s 795 1
AVE.| 6mdls 1m30s 812 1 AVE| 3m45s 2m39%s 754 1.3
"Approx. 800kg will be removed per 10 min, assuming 2 min for navigating the *Approx. 750kg will be removed per B min, assuming 2 min for navigating the

machine from the removal site fo the unloading site.
(4.8t in an hour, 28.8t in a day [6 Hrs])

machine from the remaval site fo the unloading site.
(5.6t in an hour, 33.6tin a day [6 Hrs])

*Fuel cost: 40L diesel a day [6Hrs] (6.7 Lih)

*Fuel cost: 30L diesel a day [6 Hrs] (5 L)

* These data are retrieved from experiments

conducted in Cirata dam lake, using the Chinese

machine (JLGC-H1202), German harvester (Bergy 6520) and Japanese harvester (NODAK

WH-3000).

* Please note that the size of each model is significantly different, and these data do not reflect a
simple superiority/inferiority of each machine.

* For comparison under the same condition, it is assumed that the removed aquatic weeds are
transported by the machine from the removal site to the unloading site in 2 min, instead of being
unloaded on a boat for transportation in the removal site.
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Based on the time-and-weight-based data collection, the following cost estimation per-ton was

calculated.
i MANUAL WH- JULONG BERKY T Unit Cost Manual | yp | yone | BERKY
ms (10 boats) 3000 CHINESE | GERMAN ' (Rupiah) P hoat | 3000 |(CHINESE) | (GERMAN)
Removable Amount per Day|  34.0 86.4 28.8 33.6 Removable - 34 | 864 | 288 336
Amount per Day
Labour Cost Ma“h'"gagfe"“‘" 145,680 0 2 2 2
(2 operators for Machine, or 2| 2,428,000 291,360 291,360 291,360 Manual Labour
manual labour) u u 121,400 2 0 0 0
Cost
Fuel| 170,000 382,500 340,000 255,000 Fuel 8,500 2 45 40 30
8,470,000,000 WH3000
Cost of Machine per day Unit Price 1,460,000,000 JULONG (CHINESE)
(Unit price / Useful life / 2 2,384,572 | 493,243 | 1,482,687 BERKY (GERMAN
296 Days) 5,266,504,800 ( )
Estimated
Useful life ‘ (12 ‘ 19 ‘ i
] ] 25,200,000 WH3000
Maintenance Cost / . 85,135 247,804 83,784 Estimated annual ™75 00 140 JULONG (CHINESE)
296 Days per year T 1ce cost
24,800,000 BERKY (GERMAN)

Total Cost per DAY| 2,598,000 | 3,143,567 | 1,372,407 | 2,112,831

Total Cost per TON| 76,412 36,384 47,653 62,882

Cost RATIO

(Manual havest as 1.00) s (] e e

* Following conditions were considered in the calculation;

* 6 working hours per day

* One Manual removal requires 1 boat per 2 labors

* *Annual maintenance costs are based on PJB's estimated calculation and these costs are subject to
change.

» Machines remain fully operational for the given useful life respectively with proper maintenance

* 10 boats for Manual work (The number may vary depending on the amount of aquatic plant to
remove)

* Operational Days per year (Based on PJB's data) 24.7 days/month x 12 months = 296 Days

The results of the data collection revealed that WH-3000 has a highest cost performance
efficiency based on a Cost-per-Ton-calculation, and the removal amount per day of WH-3000 can be
as much as 3 times the Chinese machine as indicated in the table above. Thus the operation period
can be shortened and cost reduction can be achieved, and the other harvesters can be mobilized at
different sites.

Another cost comparison was performed to examine the annual cost of each machine on the
assumption that 7,000 tons, which is the expected harvestable amount at the time of the start of this
project, is harvested. The comparison is presented in the table below. In this comparison, WH-3000
has a disadvantage because of its high unit cost (initial investment cost) which will be reflected to
the annual cost as “Cost of machine per year”. However, WH-3000 will only require 81 days to
harvest 7,000 tons whereas “Manual harvest” requires 294 days, “Julong” requires 243 days, and
208 days with “Berky”. As a result, labour cost, fuel cost, maintenance cost, and crane and truck cost
can be significantly reduced with WH-3000. Thus, when we consider the cost of manual cost as
100%, the rate of cost reduction is 27% with WH-3000, 23% with Julong, and 15% with Berkey.
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Based on this comparison we confirmed that WH-3000 could achieve the largest annual cost
reduction among the three machines.

m MANUAL WH- JULONG BERKY T Unit Cost M:r"::; WH- | JULONG | BERKY
ems (7 boats) 3000 CHINESE | GERMAN : (Rupiah) |Pr 1| 3000 ((CHINESE) [(GERMAN)
Removable Amount 238 86.4 288 336 Removable Amount } 34 86.4 28.8 336
per Day per Day
Labour Cost Machine Operator 145,680 0 2 2 2
(2 operators for Machine, | 499,682,400 | 23,600,160 | 70,800,480 | 60,602,880 Cost
or 2 manual labour) Manual Labour Cost | 121,400 2 0 0 0
Fuel| 34,986,000 | 30,982,500 | 82,620,000 | 53,040,000 Fuel 8,500 2 45 40 30
8,470,000,000 WH3000
Cost of Machine per year Unit Price 1,460,000,000 JULONG (CHINESE)
(Unit price | Useful life) 705,833,333 | 146,000,000 |438,875,400 5.266,504,800 BERKY (GERMAN)
Estimated
Useful life ’ i ’ L ’ 12
. 25,200,000 WH3000
Maintenance Cost - 6,895,046 | 60,216,385 | 17,427,027 || Estimated annual 100y hog JULONG (CHINESE)
maintenance cost
24,800,000 BERKY (GERMAN)
Crane]] Truck 819,966,000 | 225,909,000 | 677,727,000 | 580,112,000 | |Cranel Truck per day 2,789,000

[ including operators and fuel)

Days required for
harvesting 7000 ton
Total Cost per 7000 ton|1,354,634,400 | 993,220,939 (1,037,363,865 |1,150,057,307

Cost RATIO
(Manual havest as 1.00)

294 81 243 208

1.00 0.73 0.77 0.85

Remarks for the cost comparison;

Since aquatic plant harvesting operation is influenced by the natural environment of the lake, and the
amount and growth concentration of aquatic plant may vary every year, a single-year-comparison
may not fully reflect a true effect of mechanization and the improvement of cost-efficiency. Thus, it
is advised that PJB continues monitoring of the effect of mechanization by WH-3000 and other
harvesters as well as manual harvesting practices in order to prepare and study a long-term statistic
which could help PJB to analyze the true benefit of mechanization. Yet, the amount of aquatic plant
removed since the launch of WH-3000 should provide sufficient and convincing data to indicate the
improvement in aquatic plant management.

Additionally, Nodak produces a smaller harvester than WH-3000, and the smaller harvester of

Nodak may be included in the cost comparison with German and Chinese harvester if needed.

(2-2) Improvement of boat navigation / interviewing fishermen

Random sampling of villagers and fishermen in the aquaculture area was made and interview
survey was carried out if mechanization of aquatic plant removal could bring positive impacts to
their boat navigation and improvement of livelihood. The similar survey was conducted in 2015 to
residents and fishermen who are living on and near the dam lake, with the total number of 100
people. As the result of the interview survey, it was revealed that the changes in magnitude of
influence caused by aquatic plants was not observed, and the fishermen and residents continued to be
seriously suffered from aquatic plant. However, it is only one year since the removal machine was
introduced in the dam lake, hence it is difficult to draw a conclusion on the change of the degree of

influence and it is necessary to investigate for at least 3 years for its impacts.
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(2-3) Improvement of aquatic plant harvesting operation and implementation mechanism
The current status of the aquatic plant harvesting activity was grasped through data collection and
interview survey with the PJB Cirata office.
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Based on shared information and data, an aquatic plant removal plan was formulated and

examined for installation of a newly formed business implementation system.

(2-4) Sustainable management and optimization of WH-3000

Based on the findings about the environment and circumstances of Cirata dam lake, sustainable

and effective management and use of WH-3000 was discussed with PJB on the following matters;

*  The structure and specification of the conveyor are kept as current specifications.

»  Regarding the size of the body and the capacity of the harvest tank for the aquatic plants,
even the Cirata dam Lake which poses a large water body and many obstacles like installed
fish ponds, WH-3000 having the largest cutting opening was deemed optimal, and it could
demonstrate sufficient removal capacity of aquatic plants.

In the case of machine harvesting, in order to reduce the traveling time for the aquatic plants to

be discharged from the tank from the vessel, the process of transferring to the small boat like a
Japanese style was introduced and demonstrated on the dam lake. Consequently, it is necessary to

install such an implementation system in the field.
Activity 3

As a mean of proper use of harvested aquatic plant, “Composting” will be tested during the

project, and composting method will be introduced to PJB
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(3-1) Compost test with different types of compost inputs; rice husk, cow dung, straw,
microorganism (Eco water) for both dry season and wet season

Composting not only reduces the volume of harvested aquatic plant, it also produces a
value-added item that can be transported to nearby farms as organic fertilizer. For the composting
test of aquatic plant in this project, mixing of different inputs that are locally and economically
available such as rice husk, cow dung, straw and microorganism in liquid form (Eco water) were
examined.

During this project, under supervision of a composting expert from Japan, the project team
conducted composting tests to determine which input works best with the harvested aquatic plant
(Eceng Gondok). The test was held at the yard near the boathouse allocated by PJB. Compost tests
were conducted in May 2017 (Dry season) and December 2017 (Rain season) to examine seasonal
differences.

(3-2) Knowledge and skills for the composting shall be transferred to PJB

8 stacks (compost samples) of harvested aquatic plant were prepared at the yard. Each stack
weighed around 2 tons (2,000kg). Inorganic materials such as plastic material, garbage from the lake,
glass material were removed by workers by hand. Then the prepared inputs were mixed to the stacks
of aquatic plant. These steps were recorded in notebooks of PJB employees. The following table
shows the types of input and the amount mixed to each stack of aquatic plant.
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Liquid Microorganism Input Amount of Input

Al None -

A2 . Cow dung 660 — 700 kg

With

A3 Straw 300 — 330 kg
A4 Rice husk 380kg

Bl None -

B2 . Cow dung 660 — 700 kg

Without

B3 Straw 300 — 330 kg
B4 Rice husk 380kg

The experts giving instruction

Each stack was labeled (Al to B4) an Sheet was placed to maintain or regulate the
thermometer was placed temparature of composts
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Follow up system was established which regularly monitors the work to keep records of the
fermentation decomposition status of organic matter (aquatic plants) by microorganisms in efficient
and productive manner, and the status of works was regularly shared with Japanese team.

Consequently, it was confirmed that the fermentation of the specimen was proceeded smoothly
from the result of the temperature measurement, and at the point where it shifted to the low
temperature range, even in the form of remote instruction, composting technology such as timing of
the stirring frequency was able to be smoothly transferred.

(3-3) Transferring knowledge and methodology of composting process to PJB

This composting test also aimed at transferring composting knowledge and methodologies to PJB
employees and to local workers. Formulation of a sustainable system and organizational structure
lead by PJB were discussed. As the result of discussion, in the future, composting project was
examined and the Environmental Department of PJB Cirata that handles this project will take charge of
this work as a CSR project, and an implementation system was constructed to continue ongoing works.

(3-4) PJB will successfully carry out composting test

Composting results greatly influenced by decomposition process and an effective and productive
decomposition of compost must be ensured by careful monitoring; proper periodical mixings, daily
recording of temperature changes, spraying “eco water” by PJB and Cikal employees. Nodak
prepared an instruction sheet to ensure the monitoring procedures for PJB, and during the monitoring
period PJB provided monitoring reports to Nodak so that Nodak could give further instructions
based on the reports.

This process was repeated in rain season as well as in dry season. For the past one year, PJB
employees and local workers conducted composting test 2 times and PJB’s planning department and
other employees and local workers now are familiarized with the composting process. More
monitoring and instruction may be necessary but PJB has already acquired knowledge and is capable
of continuing the composting.

(3-5) Evaluation of the compost and seeking business opportunity

Laboratory analysis of the compost produced through the compost test in Cirata was examined by
Padjadjaran University in accordance with “Permentan No.70 Tahun 2011”, a regulation set forth by
the government, in order to evaluate its validity as organic fertilizer.

There is a government standard or methodology to analyze physical performance of sample
fertilizer and its manuring (fertilizer) effect to the crops. Therefore, analysis can be selected from
multiple options depending on the type of crops or vegetables for the field test and the time period of
the test may vary from vegetables as well. These field tests were carried out in collaboration between
PJB and Padjadjaran University and the university to perform supervision for these tests.

Research for business opportunity of composting/organic fertilizer was carried out and we visited
state owned fertilizer enterprises and confirmed that they normally require fertilizer effect tests at
multiple locations. PJB’s compost received a positive response by Pupuk Kujang, a subsidiary
company of Pupuk Indonesia. Pupuk Kujang has an independent product development scheme and is
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currently distributing granule organic fertilizer called “Excow” with assistance of the government
subsidy.

Lampiran | Peraturan Menteri Pertanian
No. : T0/Permentan/SR.140/10/2011
Tanggal : 25 Oktober 2011

STANDAR MUTU ( Indonesian Standard) | KOMPOS | KOMPOS | KOMPOS | KOMPOS | KOMPOS | KOMPOS | KOMPOS | KOMPOS

NO PARAMETER SATUAN REMAH / CURAH Al A2 A3 Ad B1 B2 B3 B4
MURNI DIPERKAYA MIKROBA
1 | C-Organik (C-org) % min 15 min 15 3326 3575 47.92 3043 36.92 3291 3284 3493
2 CIN Rasio 15-25 15-25 19.34 18.06 30.82 2254 17.01 123 19.20 30.37
3 Bahan Ikutan (Plastik, Kaca, % maks 2 maks 2
Kerikil)
4 | Kadar air *) (water content) % 15-25 15-25 18.86 17.96 16.06 1593 17.92 19.96 16.94 15.96
5 Logam berat (heavy metals)
As ppm maks 10 maks 10 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Hg ppm maks 1 maks 1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Pb ppm maks 50 maks 50 654 0.76 260 372 299 108 045 027
cd ppm maks 2 maks 2 0.08 <0.01 <0.01 0.03 027 0.10 009 0.03
[ pH - 4-9 4-9 789 864 863 803 877 881 877 820
7 Hara makro (Macro Nutient) %

(N+P20s+Ka0)
8 | Mikrobial contaminant:

-EColi MPN/g maks 102 maks 102
- Salmonella sp MPN/g maks 102 maks 102
9 Microbial Functional
-Penambat N (N-fixer) cfulg min 103 0.8X10° | 09X10° | 16X10° | 09X10° [ 07X10° | 19X10° | 1.8X10® | 24X10°
-Pelarut P (P-solubilizer) cfulg min 103 15X10° | 16X10* | 12X10% | 41X10° | 31X10% | 0.7X10° | 1.1X10* | 23X 10°
10 | Ukuran bufiran %
2-5mm
11 | Hara mikro
- Fe total atau ppm maks 3000 maks 9000
- Fe tersedia ppm maks 500 maks 500
-Mn ppm maks 5000 maks 5000
-Zn ppm maks 5000 maks 5000
12 | Unsur Lain:
-la ppm 0 0
-Ce ppm 0 0

*) Kadar air atas dasar berat basah
Red = Higher than Indenesian strandard

In the course of analyzing the compost produced in this demonstration project, the result of sample
analysis was obtained from Padjadjaran University, and it was confirmed that composts based on organic
fertilizer specifications stipulated in the Indonesia regulation (Permentan No. 70 Tahun 2011) were
qualified and it revealed that compost contained useful substances as organic fertilizer.

Consequently, it was confirmed that the positive effects of the compost on agricultural plants was also
observed in the plant breeding test by carrying out the phytotoxicity test as well as the fertilization test. A
positive response on the possibility of marketing of organic fertilizer was obtained from PT Pupuk
Kujang.

(3-6) Composting of aquatic plant as PJB’s CSR program

During this project, PJB has shown a keen interest in developing composting of aquatic plant into
its CSR program and agreed to offer a garden within PJB’s compound for the field testing of the
compost that was produced during this project. With assistance of Padjadjaran University, PJB
intends to expand the composting program through a CSR project.

Furthermore, having series of discussion necessary for PJB Cirata office to consider this
composting project as a sustainable CSR project, a proposal for introducing plant equipment that can
control the state of bacteria to standardize the quality and shorten the time required for completion of
was made to PJB and support activities in order to implement sustainable CSR project, such as
provision of documentation materials and the future budgeting was made for internal discussion
purpose.
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Activity 4
The harvester and its technologies will be demonstrated and promoted in order to draw up

business development and dissemination plan

4.1. Training program in Japan

In July 2018, three members consisting of a North Sulawesi state parliamentarian, a professor of Sam
Ratulangi University, and a sales manager of the local partner candidate were invited for a one-week
Japan Study Tour. Through the tour, they could deepen their understanding on the aquatic plant removal
machines, and get familiarized the order form of work in Japan, as well as counter-measures on the issues

caused by aquatic plants, etc.

4.2. Demonstration and seminar of WH-3000 for potential end users and government officials

Nodak in collaboration with PJB organized a field demonstration and seminar of WH-3000 in
Cirata dam lake in May 2018. A number of potential end users and considerable number of
government officials were invited to learn about WH-3000. The benefits of mechanization with

Nodak’s harvester and composting test results were introduced.

4.3. Selection of local partner company to contract for maintenance service of WH-3000

Prior to this project, Nodak, had already started discussion with “ASL” a local company who can
provide maintenance services for WH-3000. ASL provided 4 employees to receive maintenance
training by Nodak in May 2017 at Cirata Dam lake. Among other companies having already been
identified and in the discussions to determine potential candidates, however, Ultratrex Indonesia,
which manufactures and sells amphibious heavy machinery, was considered as the first candidate of local
distributer. At present, various conditions for distributorship agreement, E-catalogue registration,

purchase of WH-2400 are being discussed.

4.4. Seeking potential cost reduction of manufacturing harvesters for enhancement of
cost-wise competitiveness

Nodak has been seeking opportunity to reduce price of the harvester in order to improve its
cost-wise competitiveness against its competitors in Indonesia.

At the initial stage, the components / parts of the harvester must be manufactured in Japan
because there is not enough skilled labors and resources in Indonesia yet. Nodak can start with
shipping components of the harvester to Indonesia via containers, then assembling can be performed
in cooperation with a local partner or distributor in Indonesia. Gradually, the technologies and skills
will be transferred to the local partner. Eventually, Nodak intends to establish a joint venture with a

local partner to enable a full manufacturing system of the harvesters in Indonesia.
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4.5. Future business development and dissemination plan

The competitiveness and the cost-efficiency of Nodak’s harvester and its technology were
introduced to several government authorities and state-owned organizations such as PU, PLN,
Indonesia Power as well as dam lake management authorities and these organizations showed
positive responses to Nodak’s products.

According to PU, as of February 2018, PU had already made a budget request to purchase 6
German aquatic plant harvesters and only reason for PU to select the German harvester was that it
was the only harvester available on e-catalog. Therefore, it is Nodak’s priority to sign a
distributorship agreement with a potential local partner so that Nodak’s harvester can be introduced
in Indonesian market by having Nodak’s product(s) registered on e-catalog (e-katalog).

However, there is information that the registration process for e-catalog changed last year. After
this change, the product must be nominated by the government authorities or departments who are
considering to purchase the particular product.

After discussion with several dam lake management authorities, some are concerned that the size
of their water body will not require a harvester such as WH-3000, and they show preference not to
purchase or own the harvester at this moment. However, they have intention to take advantage of
outsourcing aquatic plant removal operation (services) provided by a contractor who can act as a

local agent of Nodak, or a leasing agent of the harvester (s).

Through this project, the followings were identified as major challenges for Nodak’s business
development;
1. Selecting a reliable local distributor and signing agreement.
2. Registration for E-catalog

3. Shortening the time period of the product delivery.

Expected measures to be taken.
1. To register the product made in Japan on E-catalog (selection of local distribution
company)
2. Components / parts of the harvester manufactured in Japan will be shipped to Nodak’s
local partner company for assembling. Gradually, the technologies and skills will be
transferred to the local partner.
3. Eventually, Nodak intends to establish a joint venture with a local partner to enable a full

manufacturing system of harvesters in Indonesia.

6. Status of achievement of project
The status of the achievement of the project is summarized as follows for each outcome.
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Achievement status for each activity item

Activity item Achievement status

[Outcome 1] Demonstration activities of efficient aquatic plant management method in dam lake

under PJB control using aquatic plant harvester and transfer of technical know-how (machine

operation / maintenance method etc.) to PJB

(1-1) Manufacture, transport | -  After designing, manufacturing and operation test in Japan, the
and carry the aquatic plant Agquatic Plant Removal Machine was exported to Indonesia,
harvester in the site imported and carried it the dam site. There was no delay in the

process, and problems were not found in progress management.

(1-2) Formulate an aquatic + Concluded consultation with PJB in advance on the concrete
plant harvest plan during the method and plan of the verification survey in the demonstration
demonstration period with project, and the deployment plan of equipment and human

PJB resources were created and shared with PJB at the time of each

visit to the site.

Conducted procedures to obtain preliminary consent with PJB
while seeking compatibility with demonstration work of
composting as well as verification activities in relation to the

aquatic plants condition on site.

(1-3) Demonstration of +  As technical training to PJB, training operation was conducted
aquatic plant harvesting to the main personnel of PJB and 6 candidate operators.

work by using harvesting +  Training program was organized with careful attention to the
machine on dam lake and questions raised from the PJB staff and responded diligently.
technical training to PJB. Consequently, the performance of operators was brought into

the level that they can manage the harvester’s operation through
actual cutting work, start a work by undoing mooring from
pre-start inspection, and conduct routine inspection after daily
operation.

The operation ability of PJB operator has improved each time of
our traveling to the site, such as moving amount by coasting,
carrying operation of harvested plants to transfer vessels, setting
up WH - 3000 against wind direction, thus the effect of training

has been well confirmed.

(1-4) Give instructions to - Conditioning of tension of conveyor belt, paddle adjustment, oil

PJB on the maintenance leakage inspection, cooling piping, oil leakage from head
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Activity item

Achievement status

method of the aquatic plant

harvest machine

cylinder, correspondence at breakage of radiator fan,
replacement of working oil, operating oil filter, air filter
exchange, change of deformed part of conveyor belt,
compensating for the squeezing of the adjustment screw of the
adjustment valve, adjusting the output of each valve at the time
of movement, etc., were instructed on a variety of maintenance
methods.

The main staff and the candidate operators who received the
series of practical training could reach satisfactory level of their
maneuvering / harvesting work skills and maintenance
knowledge and ability, and they are certified by the project team

with issuance of a training completion certificate.

(1-5) Aquatic plants
harvesting work using
harvesting machine was
carried out by PJB in dam
lake, then technical and
operational compatibility are

going to be confirmed.

Efficiency tests were carried out on manual harvesting,
WH-3000 (Japan-made harvesting vessel), Chinese vessel and
German vessel.

Based on the results, it was confirmed that WH-3000, which has
a large storage capacity, outperformed other removal vessels,
and with regard to the amount of discharge per hour, it could

discharge the plants in the most efficient manner.

{Outcome 2] Measuring the introduction effect of the aquatic plant removal machine and planning

the aquatic plant management method (including aquatic plant harvest plan) using the aquatic plant

removal machine

(2-1) Confirm the
introduction effects by
comparative analysis of the
maintenance cost data before
and after introducing the
aquatic plant removal
machine in the dam lake

under PJB management

Comparative analysis of manual harvesting and introduction
effects of each removed machine were carried out..

When the cost of removing aquatic plants was estimated, the
cost of cutting per ton can be suppressed to less than half by
utilizing WH-3000 in comparison with the cost of manual
harvesting, and compared with other removal vessels, the cost

reduction effect on harvesting was confirmed the highest.

(2-2) Confirm the
improvement effects on
trouble and failure frequency

of fishing boat etc., by

Conducted a survey similar to the interview survey having been
conducted in 2015 to residents and fishermen who are living on
and near the dam lake, with the total number of 100 people.

As the result of the interview survey, it was revealed that the
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Activity item

Achievement status

interviewing fishermen

around the dam lake

changes in magnitude of influence caused by aquatic plants was
not observed, and the fishermen and residents continued to be
seriously suffered from aquatic plant.

It is only one year since the removal machine was introduced in
the dam lake, hence it is difficult to draw a conclusion on the
change of the degree of influence and it is necessary to

investigate for at least 3 years for its impacts.

(2-3) Aquatic plant removal
plan is going to be drafted,
and new business
implementation system will
be formulated in discussion
with the PJB

The current status of the aquatic plant harvesting activity was
grasped through data collection and interview survey to the PJB
Cirata office.

Based on shared information and data, an aquatic plant removal
plan was formulated and examined a newly formed business

implementation system.

(2-4) In order to sustain the
introduction effect of the
proposed product /
technology, the optimal
aquatic plants management
method will be considered
with PJB.

As an aquatic plants management method, regarding the
specification and operation of the removal machine, the
following matters were proposed and discussed with PJB;

The structure and specification of the conveyor are kept as
current specifications.

Regarding the size of the body and the capacity of the harvest
tank for the aquatic plants, even the Cirata dam Lake which
poses a large water body and many obstacles like installed fish
ponds, WH-3000 having the largest cutting opening was
deemed optimal, and it could demonstrate sufficient removal
capacity of aquatic plants.

In the case of machine harvesting, in order to reduce the
traveling time for the aquatic plants to be discharged from the
tank from the vessel, the process of transferring to the small
boat like a Japanese style was introduced and demonstrated on
the dam lake. Consequently, it is necessary to install such an

implementation system in the field.

[Outcome 3] As an appropriate method of treating the aquatic plants after harvest, an

implementation plan of composting shall be presented together with verification survey

(3-1) Consider the best

combination of input

In making stacks of specimens to be used for experiments of

composting, different input materials were examined with a
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Activity item

Achievement status

material and input amount

for composting.

method that can analyze which combinations of compost can be

the most useful combination.

(3-2) Provide instruction to
PJB staff on composting
technology including

periodic stirring work etc.

Follow up system was established which regularly monitors the
work to monitor the fermentation decomposition of organic
matter (aquatic plants) by microorganisms in efficient and
productive manner, and the status of works was regularly shared
with Japanese team.

It was confirmed that the fermentation of the specimen was
proceeded smoothly from the result of the temperature
measurement, and at the point where it shifted to the low
temperature range, even in the form of remote instruction,
composting technology such as timing of the stirring frequency

was able to be smoothly transferred.

(3-3) The implementation
system in composting of
aquatic plants after harvest

shall be examined.

In the future, as a CSR project, composting project was
examined and the Environmental Department of PJB Cirata that
handles this project will take charge of this work and an
implementation system was constructed to continue ongoing

works.

(3-4) Composting work is
performed by PJB.

In composting works, signs and thermometers were installed for
each specimen, and monitoring of site conditions can be
remotely managed from analyzing acquired data and
photographs. Qualified instructions were given from Japanese
experts, then mixing work at the appropriate time was
instructed. Consequently, a system that allowed continuous field

works were carried out was prepared.

(3-5) Analyze the usefulness
of the produced compost and
investigate the possibility of

sales system.

It was confirmed that composts based on organic fertilizer
specifications stipulated in the Indonesia regulation were
qualified and it revealed that compost contained useful
substances as organic fertilizer.

It was confirmed that the positive effects of the compost on
agricultural plants was observed in the plant breeding test by
carrying out the phytotoxicity test as well as the fertilization
test.

A positive response on the possibility of marketing of organic

fertilizer was obtained from PT Pupuk Kujang.
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Activity item

Achievement status

(3-6) Assuming that it will
be implemented as a CSR
project of PJB,
manufacturing plans and
business plans with
conformation of the
standards and local market

shall be proposed to PJB.

A proposal for introducing plant equipment that can control the
state of bacteria to standardize the quality and shorten the time
required for completion of was made to PJB and support
activities in order to implement sustainable CSR project, such as
provision of documentation materials and the future budgeting

was made for internal discussion purpose.

[Outcome 4] Dissemination activities and formulation of business development plan

(4-1) Organize Japan study

tour

In July 2018, three members consisting of a North Sulawesi
state parliamentarian, a Professor of Sam Ratulangi University,
and a sales manager of the candidate local partner were invited.
Through the tour, they could deepen their understanding on the
aquatic plant removal machines, and get familiarized the order
form of work in Japan, as well as counter-measures on the

issues caused by aquatic plants, etc.

(4-2) Organize an event to
demonstrate and conduct
seminar to disseminate
comprehensive aquatic
management methods for
end users who are expected
to be customers of aquatic

plant removal machine

In May 2018, a seminar was organized with giving lectures and
demonstration activities on aquatic plant removal machine.
There were the total number of 48 attendant, which include C/P,
other related authorities in Indonesia which are managing
natural lakes and dam lakes, Japan embassy in Indonesia,

private enterprises and persons from related universities etc.

(4-3) Investigate potential
partner candidates for
aquatic plant removal
machine and for its

maintenance

Through series of field visits, among the total of 6 companies
being visited, ultimately Ultratrex Indonesia, which
manufactures and sells amphibious heavy machinery, was
considered as the first candidate of local distributer. At present,
various conditions for distributorship agreement, E-catalogue

registration, purchase of WH-2400 are being discussed.

(4-4) In order to improve the
local adaptability for future
development, the possibility

of customization of aquatic

In Indonesia, there is also a need to recover aquatic plants,
driftwood, sludge and so on in small areas such as rivers and
adjustment ponds in Jakarta city, downsizing of machine is

being considered. Furthermore, new design model of GM-5000
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Activity item Achievement status

plant removal machine and was manufactured, which can be operated by one operator by
cost reduction is considered. linking two units for large lakes and dam lakes such as Lake
Tunano, Late Rimbot and Cirata Dam. Currently final tests are
carried out in Japan.

As for cost reduction measures, knockdown system at local
factory with transportation of parts in containers is being
considered together with the formation of JV aiming for local

production system.

(4-5) Examine the business - Based on differentiation from other suppliers, a package sales

model and the possibility of method with shore conveyor is being considered (there is a such
dissemination of aquatic request from the Ministry of Public Works).
plant management method + Promotion of the business model like outsourcing works of

aquatic plants removal, which is commonly practiced in Japan,
is being considered with a local distributer. Once such model
was established, a low budget operation of aquatic plant
management can be proposed, and then rental and lease sales

opportunities can be extended.

7. Future Prospects
(1) Impact and Effect on the Concerned Development Issues through Business Development of

the Product/ Technology in the Surveyed Country

Verification items Impacts and effect on development issues
Transition from manual harvest to In comparison on the maintenance cost of aquatic plant harvest,
machine harvest machine harvest is more efficient and led to cost reduction than

manual harvest.

Formulation and operation of Deployment of equipment and personnel suitable for machine
harvest plan harvest was introduced, then a newly introduced harvest plan
and measures on aquatic plant was promoted, which are leading

to improvement of range and yield of harvest.

Local manufacturing of harvesters Local production of the aquatic plant harvesters in partnership
with the local company can be performed with dissemination of
the structural design and design philosophy backed up by
know-how of the optimal operation of the harvester. In turn it
would lead to good sales, field service and maintenance of the

harvester to be understood by not only local partners, but also
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by those related to natural lakes and dam lake management.
Consequently, it is expected to contribute to the modernization

of water area management project in Indonesia.

Introduction of harvester inside and | PJB’s successful operation and demonstration of aquatic plant
outside the project site, and training | harvesting machine can generate awareness among those who
of the staff are facing similar issues and interest in mechanization of

aquatic plant harvest would be fostered.

Proposal of composting project as If composting projects are widely recognized in the course of
an effective utilization method of mass volume harvest to be brought in by introduction of
aquatic plant after harvest machine harvest, it is possible to reduce the volume of aquatic
plant that have been left on the lakeside as unnecessary product
so far. Consequently, having composting project introduced, it
is expected that the harvested weeds will be greatly reduced in

volume. In addition, a supply source of organic fertilizer is

secured additionally in regional agriculture.

(2) Lessons Learned and Recommendation through the Survey

In this project, we were able to smoothly implement the verification survey and
demonstration project though having continued good relations with local C/P agencies and local
companies. Following the great accomplishment of this project, a statement was actually
obtained from the PT.PJB Headquarter as well as the Head of PJB Cirata that continuous
support from JICA and Nodak were requested.

Specifically, in Indonesia, there are eight stations of natural lakes that are prioritized in an
environment beautification campaign and have similar needs of aquatic plant harvest. Since we
observed and analyzed the conventional practices of local harvesting measures, then proposed
our activities of introducing mechanization of aquatic plant harvesting measure in close
communication with concerned authorities and local communities, performance of verification
and demonstration practices to modernize the mode of harvesting was well recognized in good
manner then expectations on mechanized harvest are well nurtured in the community.

By participating in the full-fledged framework where introduction of harvesting machinery
through field conditioning measures, operation, arrangement of cooperation from local villagers,
technical training of operation workers (machinery operation and maintenance) and suggestions
of post-harvesting system (composting), we are very much confident that continuous technical
assistance can be considered though involvement of our expertise. In this line, utilization of
ODA scheme is encouraged, and we can expect more exposed demonstration of aquatic plant
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harvester in Indonesia. And the foothold of our company for entering into Indonesian market
can be more concretized.
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ATTACHMENT: OUTLINE OF THE SURVEY

Verification Survey with the Private Sector for Disseminating Japanese technologies for
Improvement of Aquatic Plant Management in Hydropower Dam in Indonesia

Nodak Co., Ltd., Osaka, Japan

Concerned Development Issues in

Indonesia

ﬂ Manual removal of aquatic plant (Water \
Hyacinth) in Hydropower Dam is
mefficient and increasing removal cost.

# Remained aquatic plant is impeding the
business of fishermen by hindering
navigation of fishing boats and the odor
from abandoned aquatic plant after
harvesting has negative impact on

\\ surrounding villagers. )

Implemented Activities in the
Survey

# Aquatic plant removal: Verify the \
efficiency of mechanical removal by
providing training on removal plan,
removal method and mechanical
maintenance method.

# Composting: Verify the method of volume
reduction by introducing composting
technology using removed aquatic plants
and locally obtainable inputs.

¥ Promotion: Propose and promote the
package of mechanical removal and

aquatic plant composting method to C/P
and possible end users. j

Proposed
Products/Technologies

Survey Overview
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Impact on the Concerned

Development Issues in Indonesia

@ )

# Reduction of O&M costs for Dam lake
by introducing effective aquatic plant
management method with the use of
Agquatic Plant Removal Machine.

# Reduction of negative impact on aquatic
environment by introducing composting
technology for the optimal utilization of

k removed aquatic plant. _/

Outputs and Outcomes of the
Surve

#  Start consideration of overseas
business in Indonesia based on the
outcome of this project.

# Utilize this project as a model case and
expand the models within Indonesia.

>  Consider the expansion of sales

channels through exporting to
neighboring countries in the future.

N /
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