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GLOSSARY
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BAPPEDA Badan Perancang Daerah
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BIMAS Bimbingan Massal

BP P2AT JATIM

Dep. PU
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DIPERTA
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DCI-II
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DPU

HIPPA

IBRD

JATIM

Badan Pelaksana Proyek
Pengembangan Air Tanah
Jawa Timur

Departemen Pekerjaan Umum

Dinas Pertanian

Depot Logistik

Direktorat Irigasi II
Daeran Pengairan

Dinas Pekerjaan Umum
Drawing

GABAH

Gabah Kering

Himpunan Petani Pemakai Air

Jawa TImur
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ENGLISH

Regional Development Planning
Board

Brake Horse Power
Government sponsored scheme
to provide agricultural
inputs on credit,

Execution Agency of Ground
Water Development Project
in East Java

Ministry of Public Works

Directorate General of Water
Resources Development

Agricultural Provincial Office

BULOG Office at Provincial
level

Directorat of Irrigation II
Irrigation Service Unit

Public Works Provincial Office

Electrical Conductivity

Food and Agricultural Organi-
zation of Unit Nation

Unhusked rice grains removad
from the stalk

Gabah at 14 % moisture content
Water users Association

International Bank for Recons-
truction and Develcpment

East Java
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PVC

SAR
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KEPALA DESA
KONTAK TANI
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Koperasi Unit Desa
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Proyek Pengembangan Air
Tanah
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Rumah Pompa

Penyuluhan Pertanian
Lapangan
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PROVINSI
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ENGLISH

Regency (District)
Subdistrict

Urban District
Town or City
Village Chief
Contract Farmer
Farmer Group
Village Cooperative
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Observation Hole

Ground Water Development Pro-
ject

Unhusked rice grains removed
from the stalk

Precast Concrete
Pump House

Field Extansion Officer

Collective terms for all

-annual crops ‘other than rice

or sugarcane, with or without
irrigation

Province

Central Research and Develop-
ment of Water Resources

Piezometer Hole
Poly Vinyl Chloride
Sodium Absorption Ratio

Test Well



ABBREVIATION BAHASA INDONESIA ENGLISH
TDH Tcotal Dynamic Head
ABBREVIATION OF MEASURE

(Length) (Electricity)

mm Millimeter kv Kilovolt

cm Centimeter kw Kilowatt

m Meter MW Megawatt

km Kilometer GWh Gigawatt hour
rpm Revolution per minute

(Area) (Derivered)

m2,sqm Square Meter m/s Meter per Second

km, sgkm Square Kilometer m”/s,cum/s Cubic meter per second

ha Hectare m”/min,cum/min Cubic meter per minute
1l/s/ha Liter pre second per hectare
t/ha Metric ton per hectare
ppm Parts per million

(Weight) (Other Measures)

mg Milligram % Percentage

kg Killogram 0 Diameter

ton,t letric Ton Sc Centigrade

at Kwintal = 100 kg PH4 Scale for acidity

(Volume)
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SUMMARY AND RECOMMENDATION

Consulting Engineering Services of the Project

01. The Consulting Services for the Jawa Timur Groundwater Development
Project is provided by PT.Indah Karya as Leading Firm, in association with
PT.Wiratman & Associates, Jakarta, ELC-Electroconsult S.p.A, Milan-Italy and
Nippon Koei Co., Ltd., Tokyo Japan, to fulfill the task stipulated in the
Terms of Reference of Engineering Consulting Services Contract, May 9, 1987
No. HK 02.03.02/001/ABLN/DOI-II/B87. The main objective of the services are
to assist and advise the Executing Agency for the Jawa Timur Groundwater
Development Project during the design and construction works concering the
quality of works to achieve the timely completion of the work at minimum
cost within the required standards.

02. The final goal to be achieved by the Project is the establishment
of and guidance to water users group for 140 location in the new tubewell
irrigation schemes. It is the finishing procedure of a series of works to be
implemented by the Project and, if it is successfully done, the benefit of
Project will be immediately felt because of well-running water management
and of resulting high agricultural return from the area of new tubewell ir-
rigation system.

03. The following programme constitute the workplan of Jawa Timur
Groundwater Development Project :

~ Completion Program : consisting of (1) consolidation of the project
progress so far achieved by FY 1986/1987 including the canaliza-
tion, pump installation and operation of new scheme where the
production wells had been constructed and (2) new development of
the rainfed area where groundwater is the most promising resource
to be developed as irrigation water supply:

- Extension Program : monitoring and assessing the effect of Project
implementation and operation of the constructed facilities to the
natural, social and economic environments surrounding the Project,
to avoid any undesired effects; ’

- Preparatory Program : dealing with the preparatory activities for
the forthcoming groundwater development project in Palu (Central
Sulawesi), Tuban, Gresik, Nganjuk, Magetan and Sampean Baru zone.

04. A first reassessment and updating of the Project situation was con-
ducted after six months from the beginning of the consulting services and
was formalized with the Progress Report for First and Second Quarterly
Periods of July 1987, Some more revisons were necessary at a letter stage
(September 1987) when the Government decided to adopt a new system of
precast canal lining for the Project. The revisons have affected the con-
struction target, scope of works and the plan of activity for the Project as
well as the assignment of Consultants.



05. To cope with the Project implementation program, the original
program and schedule were revised. This revised overall work program and
schedule had been reported to the Project Manager and discussed during the
submission of "Interim Report" of December 1987. Table S.l1 shows the revised
project implementation program to be achieved within Three Years Project Im-
plementation including the Project activity schedule for the revised work
program,

O6. The required Experts and their relevant assigned periods, had been
slightly modified to conform with the substantial revison of the Project im-
plementation, The total man months allocated as mentioned in the Contract,
however, are kept the same although there are some substituation of the Con-
sultants to be assigned. The total manmonths consumed for the services is in
conformity with the total manmonths allocated within the contract i.e. 153
mm for Indonesian Experts and 32 mm for Foreign Experts.

Progress of the Project Implementation

07. The Present completion program of the Part-Project concerned as
stated in the "Revised Overall Work Program and Target" of Jawa Timur
Groundwater Development Project consists of the following work items

Work Item Units Revised Madiun Kediri Surabaya
Target

1. PROCUREMENT

Casing & Screen (m) 2,970 - - 2,970

Pumpset (Unit) 70 - - 70

Maintenance Unit (Ls) 1 - - 1

Other Egquipment (Ls) 1 - - 1

Precast Canal Segment (Km) 212.6 39.6 86.6 86.4

PVC Pipes (m) 13,000 - - 13,000
2. RAINFED AREA STUDY (Ha) 1,200 - - 1,200
3. DETAILED DESIGN

Topo Survey (Ha) 2,703 - 499 2,204

Detailed Design (Ha) 3,932 - 1,745 2,137
4., PIPE SYSTEM DESIGN & CONST, (Nos) 6 - - (5]
5. CANAL LINING MINI-TRIAL

Installation (0) - - -

Monitoring/Assessment (1) - . - 1
6. DRILLING CAMPAIGN

Production Well (Nos) 66 27 2 37
7. TERTIARY DEVELOPMENT

New Distribution System (Ha) 5,376 1,798 ‘ 1,68¢ 1,822

Canal Lining (Km) 212.6 39.6 86.6 86.4

Pump Installation (Nos) 140 41 45 54
8. HIPPA ORGANIZATION {LOC) 14C 41 45 54
08. Tender of 70 Pumpsets for the second procurement of Equipment &

Suppliest have been evaluated, but the awarding to the winner is still pend-
ing. Furthermore, enders of two packages of Precast Concrete Paabolic Seg-
ments have been awarded to the two Contractors. Totally 212.6 Km or 106,500
pcs of this precast concretes will be supplied consisting of 24,150 pcs of



PRJGREA AND PRIGREES OF PROJECT IMPLENENTION AS 3F JULY 1283 N
JasA TINUP GRGUNDWATER DEVELOFRENT PROJECT <
¢ PAGGRESS FY.1934/87-1538/8% FY 1966/97 FY 1997/38 FY 1783/89 PROJECT
5 PROGRAN/FROGRESS PROGRAM/PROGRESS PROGRAM/PROGRESS TOTAL
g WORK ITZN _BY REVISED (PROGRESS {BALANCE ACHIEY-
(UNITS){nar. 1988 [TARGET  |Juiy 88 [ducy 88 Jafu|slalals|a|s]ofsir[n]alrn]ctatalstaln{olelrin]ainlaislals|olnlolslein] enent
A
— A.COMPLETI0N PROGRAM
A 1.PROCUREMENT
VL CASING & SCREEN n 37,002 | 2,790 ] 2,720 39,700
' PVC PIPES (&) -~ |13,000 [13.892 [] [ — 13,380 13,002
’ PUMPSET (UNLTS) 176 70 [] 7e 244
NAINTENANCE UNIT (s - 1 2 1 !
Y ' OTHER EQUIRMENTS (s - ! ] 1 1
AT PRECAST CANAL SEGMENTS (KN - 212.4 2 187.4 212.6
o 2.RAINFED AREA STUDY (HA} 4,800 | 1,220 2 1,200 1,240 : 23 6,833
L 3.DETAILED DESIGH P 1] ! | | I
MR TOPO-SURVEY (HA) 19,679 | 3,603 3,603 o 1,123 2,240 24 14,232
FO R DETAILED OESIGR (HA) 9,442 4.538 4,938 1,321 Fe———— ] I,EIE 1.271 13,980
¥ 4.FIPE SY3TEM DESIGN &% CONST. (ND3s 3 11 s H s T H 1
S.CANAL LINING MINI-TRIAL e 1 1 [] . - s | 1
&.0RILLING CAMPALIGN |1
EX./0B. WELL INDS) 134 ] - - —t td 1 34 134
PRODUCTION WELL (4081 143 8 s 3 11 -l | 232
- MADIUN (38} 2n (20 t4) 4 1 et {2 65)
- KEDIRY (53 (2 t2) ta —— Tt — 155y
- SURABAYA 52 (37 1371 ] e 19 (a9
7.TERTIARY DEVELOPMENT
s ACCESS ROADS - MADIUN xn) 4% 15.3 6 9.3 51.3
; DISTRIBUTION SYSTEM tHA) 3,956 | 5,378 3,428 1,963 9,332
NEW - NADIUN t 2 {a,7m iz | (1,08 (1,799)
- KEDIRI t,18n {01,688 (1,527 (1sy s s 12,8733
- SURABAYA tr,3i9) |t,8721 {1,183 1729) 831 - (3,211
EXISTING - MADIUN wmar { 1,850 - - - (1,450)
CANAL LINING (PRECAST) i - 2.6 4,65 207.95 | | | I I | 212.6
_ - MADIUN - (32.6) @ 39.8) 3.6 3e.s
v - KEDIRI (-} (86.4) (3.77] (85.9) -7 el 86.8—] (84.8)
N - SURABAYA (-1 86.41| (3.9%)] 182.4% — 36.441 (5.0
I PUMP INSTALLATION {NDS) 62 (14m 68 72 395 14| | 202
o ‘ ~ MADIUN (z4) (s 119y 23 1 —_— tl 33 un
;" ~ KEDIRI (14} (435) {2 1s i -y | Y41 2 16 (591}
o - SURABAVA 24 (53} (20 133 ot —1-1 — 33 a9
8.HIPFA DRGANIZATION tLoc) 62 (140) 68 72 R ] I [ RE I NRERE 202
- MADIUN (24) (1 (18 123) —_ 4 —4 23 (6%)
S - KEDIRI (14 (451 (29 (16} p— L]z 16 159)
. - SURABAYA (24) (54) (2n 331} - = b —— 5] 33 (79}
‘ B.EATENTION PROGRAN o i T r l ERERE
1.MONITORING W/REQUIREMENT,M/LEVEL ONGOING {COMTINUE {CONTINUE|CONTINUE CONTINUE
2.SPRING/ARTESIAN AQUIFER INVENTORY - |PREPARED|PREPARED |PREPARED FREPARED
» 3.DEMD.COMMAND AREA wocy - lsusren-p)zusren-p|susPeEN'D T ILIL! } ! { g } g } ; } } !Lﬂr SUSPEN'D
. +.PMLE (LS} - |SUSFEN’0]SUSPEN"D|SUSPEN'D SUSPEN'D
. S.SEA WATER INT.STUDY tws) ONGOING |conTinue |continue |conTinue L T conTinue
s 6.0 % N UP-GRADING (ws) ONGOING {CONTINUE }CONTINUE {CONTINUE CONTLNUE
7.PRIVATE SECTOR INVOLYEMENT - ]preraren {PREPARED|PREPARED PREPARED
C.FREFARATORY PROGRAM RN
. 1. INVENTORY IN PALU ARER - |STARTED |STARTED [COMPL'D . COMPL'D
‘. : 2.MONITORING/ANALYSIS OF PALU AREA - {srarven |staaven jcomei'd = COMFL D
S 3.SHALLOW AQUIFER FOTENTIAL STUDY - |STA®TED [STARTED |COMPL'D - T == COMPL'D
: 4.MCHITORING IN TAMPEAN BAFL ASCA - istazves |stamven |comeioo b b L b ﬂL 4. | £ouFL D
. PROGRAM E=——x— PROGRESS mm— JULY 23, 1983 CONSULTING ENGINEERS IK, WR, ELC, NK
e s-3

BEST AVAILABLE COPY



type A (60 1/s) and 82,350 pcs of type B (45 1l/s). Other procurements such
as casing, screen and drilling tools as well as the monitoring anéd main-
tenance equipments are now being processed by the Government.

09. The program of drilling 54 test/production wells distributed under

the Part-Project of Madiun (15 wells), Kediri (2 wells) and Surabaya (37
wells) within the FY,1986/1987 and FY.1987/1988 had been completed. Most

wells constructed under the Part-Project of Surabaya and Kediri were drilled
to the depth of 100-125 m whereas under the Madiun Part-Project they were
drilled on the average depths of 200 m. The following table describes the
total depth of drilling and installation attained including the distribution
of those contructed wells.

FY.1986/1987 FY.1987/1988
Part-Project Well Drilled Installed Well Drilled Installed
District depth depth depth depth
(Nos) (m) (m) (Nos) (m) (m)

Madiun
- Ngawi 1 179 134 4 767 675
- Madiun 2 420 368 3 615 591
- Magetan - - - 3 624 570
- Ponorogo 1 185 148 1 191 179
Kediri
- Blitar - - - 2 254 251
Surabavya
- Tuban 7 838 838 5 593 557
- Pasuruan -

Probolinggo 4 533 527 13 1,628 1,563
- Situbondo 8 1,048 1,014 - - -

Total 23 3,203 3,029 31 4,672 4,386
10. Different type of pumping tests had been performed to determine

both the aquifer properties and well characteristic of the constructed
wells, For not high yielding tested wells, application of the conventional
Jacob's graphical method (where the exponent of turbulence n=2 is constant)
to evaluate the well losses, is recommended. Well losses can be applied to
justify the condition of the constructed wells, Table in the following page
indicates that out of the 53 wells constructed, 3 wells of them are severe
deteriorated or clogged. Improvements of the well constructions are thers-
fore recomended before installation of the pumpsets,

11. According to the Sodium Absorption Ratio (SAR) classification
diagram, most of groundwater tapped from the constructed well are of low
sodium hazard (group Cy - Sl). High sodium hazard is recorded from water
samples of TW 131, 132, 133 £J and SMd 22 which fall into the C, - S1 and C1
- 82 groups respectively. Within the Jawa Timur Groundwater Development
Project, irrigation wells are operated during dry season only, especially in
most of the rainfed area. In other areas, surface water with low salinity
are used during the rest of the year, This situation will encourage a leach-
ing process, so that the use of groundwater of group C3 - S1 (Tw 131, 132,



TW 133 EJ) according to this classification should cause no problen
(Guideline BP1l1l, 1984).

Zonal Area Well Condition Number of Wells
A*) B*) c*) D*)

- Madiun 14 - 1 - 15

- Kediri 2 - - - 2

- Tuban 5 - 4 2 11

- Pasuruan-
Probolinggo 7 6 4 - 17

- Sampean Baru 2 2 3 1 8
Total of wells 30 8 12 3 53
Percentage (%) 56.6 15.1 22.6 5.7 100

*) A = properly designed and developed; B = mild deterioration or clogging
C = seavere deterioration or clogging, redevelopment is needed
D = severe deterioration or clogging, throughout improvement is needed

12. The construction of groundwater irrigation facilities as defined in
the revised Term of Reference was progammed to cover the development areas
of about 5,122 ha. This program was commenced since August 1986 and the
progress achieved by July 1988 under respective Part-Project is summarized
in the following table.

Work Item Madiun Kediri Surabaya Total
86/87 87/88 86/87 87/88 86/87 87/88 Achieve-
ment
DETAILED DESIGN
- Topo Survey (Ha) - - 693 - 430 2,240 3,363
- Detailed Design (Ha) - - 903 685 617 1,261 3,4€6
(Nos) - - - - - - -
TERTIARY DEVELOPMENT
- Distribution
system (Ha) - 718 842 685 631 532 3,408
(Nos) - 12 20 15 15 13 75
- PVC Pipe System (Ha) - - 97 - 137 - 234
(Nos) - - 3 - 3 - 6
(m) - - 5,012 - 7,072 - 12,084
- Earth Canal (Ha) - 718 745 685 494 532 3,174
(Nos) - 12 17 15 12 13 69
(m) - 30,435 33,915 30,911 21,823 21,350 138,434
PUMP INSTALLATION (Nos) 14 4 9 20 * 6 15 63
13. Within the last two fiscal years, a total number of 75 groundwater

irrigation schemes had been constructed completely to irrigate the areas of
about 3,408 ha. Most of the irrigation distribution system are constructed
with open unlined canals which will converted in the FY 1988/1989 into a
precast canal lining system. During the FY, 1986/1987, six (6) buried pipe
irigation systems were constructed in Blitar (Tw 211, 212, 214 EJ), Tuban
(TW 134 EJ), Pasuruvan (TW 118 EJ) an Probolinggo (TW 96 EJ). A total units
of 31 pump houses had been constructed during the FY. 1986/1987 and 40 units
of those in FY 1987/1988.,
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14. As of December 1987 the irrigation units and relevant Pump boards
whose construction was financed, even partially, from funds made available
by IBRD Loan 2119-IND amount to 132 wells., These irrigation units can be

subdivided into a number categories (A,B,C,D) depending on the type of works
finance by the Loan.

PART PRQJECT TOTAL CATEGCRY A CATECRY B CATBAORY C CATECCRY D
: Units Comard Units Command Units Command Units Comand Units Command
Area Area Area Area Area
No (Ha) No (Ha) No (Ha) Mo (Ha) No (Ea)
Kediri 50 1,931.3 34 1,415.4 10 363.9 4 92.5 2 59.5
Madiun 3B 3,431.0 38  3,43l.6 - - - - - -
Surabaya 4 1,956.4 30 1,339.9 - - 1 48.5 13 567.9
Total 132 7,319.3 102 6,186.9 10 363.9 5 141.0 15 027.4
A = all construction founded by Loan ; B = canal construction only ; C =
pump installation only; D = both canal construction and pump installation

financed by Loan,

15, All Pump Board presiding over the operations in the above units
were however assisted by P2AT in their activities, Some statistical in-
dicators concerning the Pump Boards are given below :

ITEM UNIT PART PROJECT PROJECT
KEDIRI MADIUN SURABAYA

Number of Units Financed

by IBRD Loan 2119-IND (No) 50 38 44 132
Number of Units Established

in the Present Stage (No) 42 38 44 124
Total Command Area (Ha) 1,931,2 3,431.6 1,956.3 7.319.3
Average Command Area (Ha) 38.6 90.2 44,5 55.4
Total Number of Farmers (No) 4,480 7.734 5,955 18,169
Average Number of Farmers

per Command Area (No) 90 240 135 138
Average Land Tenure

per Farmer (Ha) 0.43 0.44 0,33 0.40
16. A total number of 68 turbine pumpsets had been installed during the

FY.1986/1987 and FY.1987/1988. They are installed under the Part-Projects of
Madiun (18 sets), Kediri (29 sets) and Surabaya (21 sSets)., A present 339
pumpsets have been installed since 1972, out of which 130 sets are installed
~under the ongoing project and 209 sets have been operated since the previous
stage. If the pump is installed in plumb, straight and free of sand dis-
charge, a good quality vertical turbine pump can be expected to operate of
about 10,000 hours without pulling the pumpsets out of the well, Pumpset
repairs should be therefore scarcely.

17. To evaluate the possibility for future repair and maintenance in
obtaining a reasonable life expectancy for the inferior gquality of vertical
turbine pumps, 2 out of 8 demaged pump bowl assemblies were dismantle for



inspection and repair. Consultant had supervised the method of inspection,
repair and assembling as well as the correct installation procedure. The
result is appropriate and succesful.

18. For maintenance purpose, consultant had supervised to Project a
Pump Trouble Check List as an activity note. The check list will support
P2AT mechanics todo an efficient and intelligent job of inspection for the
symptom and the possible cause of trouble. Chonological records for in-
dividual pumping plant will be kept up for future maintenance. The history
files include pump an engine manufacturer's data, condition of equipment
during each inspection and details o repair one.

19, The crop intensities and agricultural production in 52 out of 132
irrigation units were directly monitored within the year of 1987,

The monitored cropping intensities in the Project during 1987 are
summarized herebelow :

Crop Intensity : Part-Project : Project
(%) : Kediri : Madiun : Surabaya :
: Min Max Ave : Min Max Ave : Min Max Ave : Min Max Ave
Year 1987 : 243 358 287 : 129 300 234 : 257 303 290 : 129 358 265

As to the agricultural production, the following figures are
provided :
(Unit : Tons/Ha)

Kind of Crop Average Yield Ultimate Exvected Yields
for Project Rainfed Irrigated
(Year 1987)
Paddy (unhusked grain) 5.7 1.5 6.5
Soya Beans 0.6 0.8 1.5
Maize 3.6 1.5 4.5
Ground Nuts 0.7 1.0 1.5
Green Peas 0.6 0.7 1.2
Onions 11.5 5.0 15.0
Sugar Cane 58.0 40.0 100.0
Tobacco 0.6 1.0 1.5
Sweet Potatoes 7.7 5.0 12.0
20. A monitoring of the 1987 farm management covering farming costs

(land preparation through harvest) and farmers' income from crop was carried
out by the Project with the assistance of the Agricultural Office. The
results of investigation, respresenting the average value of farmers benefit
within the Project area are the following page.

Considering that the average land tenure for the Project amounts to 0.40
ha it can be seen that the 1987 harvest has entailed for an average family
living in the Project area benefits ranging from 580,000 to 710,000 Rp/year.
Plemahan area, showing a benefit of 1,090,000 Rp/year, is a fortunate, iso-
late exception.



CROPPING PATTERNS TYPE PRODUCTION FARMERS FARMERS

OF COST INCOME BENEFIT
SQIL (Rp/ha) (Rp/ha) (Rp/ha)
Wet-season Paddy/Dry- Heavy ©93,039 2,464,200 1,771,161
Season Paddy/Maize
Wet-season Paddy/Soy Medium 557,618 2,008,200 1,450,582
Beans/Maize Light
Wet-Season Paddy/Soy Heavy 1,138,844 3,859,500 2,720,656
Beans/Onions
21. The feasibility study for further implementation of groundwater,

had been completed under the previous stage of Madiun Groundwater Develop-
ment Project and in the framework of the ongoing East Jawa Groundwater
Project. As the results, the following table provides figures of rainfed
areas in East Java where groundwater is potentially developed for irrigation
supply either by constructing shallow or deep tube wells,

Sub area Shallow Well Deep well Total
Rainfed Irrigated
(ha) (ha)

Madiun 3,135 4,040 - 7,175
Kediri - - - -
Tuban - 3,064 1,216 4,280
Mojokerto - - - -
Pasuruan - - 300 900
Probolinggo - 1,150 - 1,150
Situbondo - - 2,100 2,100
Lumajang . - 1,239 - 1,239
Total (Ha) 3,135 9,493 4,216 16,844

The total area mentioned in this table is excluding the total area
programmed to be developed by the ongoing project, that is 13,000 ha as
stipulated by the Loan Agreement of IBRD - 2119 IND.

Plan of Work to be Accomplished during FY.1988/1989

22, The following table describes the summarized project achievement up
to March 1988 as programmed within the current consulting engineering serv-
ices, as well as the balance of works to be accomplished by the Project
during FY.1988/1989, i.e. the expiration of IBRD Loan 2119-IND.

Work Item Program » Progress Balance
Revised (1986/87~-1987/88)

Production Wells (Nos) 66 54 12

Distribution System (Ha) 9,112 3,390 1,722

Pump Installation (Nos) 140 68 72

23. The introduction of the precast concrete segment implies that the

Project and Consultant's attention should be constantly concentrated on this
item of works. It is due to the fact that from technical point of view this
adopted lining system represents a milestone for the country, and contrac-



IMPLEMENTATION SCHEDULE OF CONSTRUCTION WORKS IN FY 1988/89

JAWA TIMUR GROUND WATER DEVELOPMENT PROJECT (IBRD LOAN 2119 IND, SEVENTEENTH IRRIGATION PROJECT) July 26, 19880
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tors already experienced with this subject are lacking so far. Continuous
monitoring and support to the contractor's effort is therefore expected to
be required, which can only be provided by the Project and Consultant. Fur-
thermore, the very high installation paces are required to comply with the
present schedule to install the precast canal lining completely at least
before the forthcoming rainy season. This situation constitutes an argument
in favor of an intensified organization and gquality control,

Following the consideration described above and the balance of
works to be completed as well as the validity of the IBRD Loan 2119-IND, the
implementation schedule of construction works in FY.1988/1989 is proposed as
described in Table S-2,

24. Production, transportation and installation of the canalettes seg-
ments are the most crucial aspect in the execution program in FY.1988/89
which is the final year of the IBRD Loan 2119-IND. During the production
period the Consultant Irrigation and Construction Engineer have assisted the
Project in inspection of the factory, establishing method of guality con-
trol, adjusting the production and delivery schecdule to avoid huge stock in
the stock yard. Figures in the following page provide a tentative delivery
schedule from the manufacturers in compliance with the contract agreements.

[S- DA §

FY.1988/1989 is planned in Madiun only consisting of 12 wells. Each well
will be in the average depth of 200 m, cased with 16" pump chamber and 10"
production liner and completed with wire wound continuous screen of about 42

25. The construction of production wells programmed 2uring the

m in length. The expected well discharge variss in the range of 60 - &C
1l/sec.
26. The program of new scheme canalization (39 schemes) will be con-

structed under the Part-Projects of Madiun (15 schemes), Kediri (4 schemes)
and Surabaya (20 schemes). All the canalization of those new schemes will be
immediately completed with the pump installations during the FY.1388/1989,
Furthermore, improvements of the existing earth canals have also been
programmecd to be implemented within this fiscal year., Most of the linings
are constructed with precast concrete segments and a small part with fer-
rocement or PVC pipe distribution system as shown in the following table.

Part-Project Madiun . Kediri Sur&bava Total
Ditribution New Existing New Existing New Existing

Svstam Schemes Schemes Schemes Schemes Schemes Schemes

Precast Concrete 7 19 4 41 19 37 127
Ferrocement 3 - - - 1 - 4
PVC Pipe 5 - - - ~ 1 6
Total 15 19 4 41 20 38 137

27. As to the installation of precast concrete lining, it should be ac-

complished under the close cooperation between the MHanufacturer, the Con-
tractor and the Transportation Agency. The P2AT asisted by the Consultant

has prepared precisely the adjusted schedule of manufacturing, transporta-
tion and installation. Monthly coordination meeting between the P2AT and
those Contractors is strongly recormended.

s -10



28. The progress of the Extension Program to date is at a very slow
pace, althougn the necessary work schedule, guidelines and criteria for the
different activities have already been prepared by the Consultant. The main
constraint affecting to the implementation of the extension program is due
to the limited budget allocation. However, the essential items to be
monitored such as fluctuation of ground water table, pumping discharge and
hour, cropping pattern as well as crop production and intensities have been
still monitored in a very limited scale. Monitoring for other important
items such as water quality, water requirement, and socio—-economic aspects
have been suspended since FY.1986/87 due to the reason as above. It 1is
recommended therefore, that activities of this program should be restarted
again within the F,¥ 1988/1989,
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MINUTES OF MEETING OF DRAFT FINAL REPORT
FOR
JAWA TIMUR GROUNDWATER DEVELOPMENT PROJECT

I. INTRODUCTION

The meeting was held at the meeting room of ELMI HOTEL, Surabaya on
July 22, 1988 to discuss the issues outlined by the "Draft Final Report" of
Jawa Timur Groundwater Development Project with the participation of the
following Agencies and Organizations :

- Directorate of Irrigation II;

- Sub-Directorate PAT, Directorate of Irrigation II;

- East Java Provincial Office of Ministry of Public Works;

- Executive Agency of Groundwater Development in East Java
(3P,2AT Jawa Tinmur);

- Part-Project Offices P2AT, Surabaya, Madiun, Besuki and Madura;

- Associated Firms of Consulting Engineers of PT,.Indah Karya,
PT.Wiratman & Ass, Nippon Koei Co.,Ltd and ELC-Electroconsult S.P.A.

with the special participants invited from :

- Directorate of Environmental Geology, Ministry of Mines and Energy;
- East Java Regional Development Agency (BAPPEDA);.

- East Java Provincial Agricultural Services (DIPERTA);

- Project Office of Water Management (PTGA)

- Consultants of Subsector Irrigation Project and P2AT Madura.

For the discussion, the following materials were prepared and dis-
tributed by the Consultant to the Participants :

- Executive Summary
- Main Report ( Vol I )
- Annexes :

A, Well Construction

B. Civil Work Construction .
C. Pump Installation and Maintenance

D. Operational Aspects of Water Management

vol II

Vol III wWell Data Drawings

Canal Alignment Drawings

II. OPENINGS OF THE DISCUSSION MEETING

The discussion meeting was open by the Director of Directorate Ir-
rigation II, Ir.Sakdoen. Before the meeting was open, the Project Manager of
BP.P2AT Jawa Timur, Ir.Tjetjep Sudjana delivered his wellcoming speech and
informed about the activities of the Consulting Engineering Services for the



Jawa Timur Groundwater Development Project, He kindly requested also to the
audience in giving the comments and corrections to the draft final report
prepared by the Consultants during the discussion.

After the welcoming speech by the Project Manager, The Director of
Irrigation II, Ir.Sakdoen, addressed the audience and declared the discus-
sion meeting open. Outlines of the Director's address are given below :

-~ the draft final report should be discussed more in detail to meet the
report's quality so , that it should be liable to the Lending Agency who
has co-financed the Project; to the Participants, especially to the
Counterparts, they are requested to participate more intensely during
the discussion;

= 1t is not clearly explained yet within the Executive Summary both the
positive or negative effects of the Project implementation and operation
of the constructed facilities, Furthermore, supervision to the ccnstruc-
tion activities should be explained how they should be carried out
within this Project;

= 1t is mentioned within the Loan Agreement that after the completion of
the Project, all the tubewells irrigation facilities should be handed
over to the Water User Asociation (HIPPA) through the Provincial Govern-
ment. The number of those facilities handed over to the HIPPA should be
therefore explained;

After having concluded his address to the Participants, the Direc-
tor of Irrigation II officially opened the discussion on the Draft Final
Report of Jawa Timur Groundwater Development Project.

III. PRESENTATION AND DISCUSSION
3.1 Session on the Executive Summary

The following technical comments was raised by the Director of Irriga-
tion II after the Consultant's presentation of the Executive Summary.

(1) It is realized that the consulting services are rendered at two
responsibilit levels., i.e, the Task Concept and the Assistance
Concept. The task concept means the Consultant will be responsible
for the end product. However, the final technical and administra-
tive responsibilities are still kept by the Project Manager. As to
the Assistant Concept under which the Consultant will give assis-
tantce to the Project, i.e to the Engineers or Chief Supervision,
assistances in the for of written recommendations or guidelines
should be submitted, not orally;

(2) Mutual check should be carried out properly since control or super-
vision are not solely carried out on the quality, but the quantity
should also be considered for defining the unit price needed.



(3) Total number of Pump Boards establishment, should be defined
whether they are in operation or not. In case of production wells
operated near the coast, they should be monitored to avoid the
occurrence of sea water intrusion.

In response to this comment the Consultant had completes this
Executive Surmmary with annexes discussing the summary more in detail., As to
the supervision and control of the construction works, the Consultant had
submitted to the Project Manager a "Technical Activity Note" written in
Indonesian langguage as "Petunjuk Praktis Tentang Cara Pengawasan Pekerjaan
Jaringan Irrigasi Sumur Pompa" (Practical Guide for the Supervision on the
Construction of Tube Well Irrigation System),

This note can be applied more conveniently to the Counterparcts
since it was written in Indonesian language.

3.2. Session on the Presentation of Main Report
During the discussion meeting, the following main topics of

Progress and Program of the Jawa Timur Groundwater Development were
presented by the Consultants :

Well Construction

= Civil Works Construction

- Pump Installation and Maintenance

- Operational Aspects of Water Management
- Recommended Program in FY.1988/1989

The discussion was led by the Sub-Director of Groundwater Develop-
ment (SUBDIT-PAT), DOI-II, Mr.H.Marzuki Saleh assisted by the Project
Manager of BP,P2AT Jawa Timur, Mr.Tjetjep Sudjanae.

The following tecnnical comments and questions were raised by the
Participants after the Consultants presented the subjects for discussion
which were then explained by the Consultants or by the Project itself,

3.2.1 Well Construction

(1). It is suggested to include the institutional aspect and the
groundwater level fluctuaticn within this report;

(2)., Described the priority setting given by the Goverment for
groundwater development, since there are other areas in Jawa
Timur (i.e.Bojonegoro) where local farmers had already develop-

ment groundwater for irrigation;

(3). Defined the criteria used for groundwater as irrigation water
and pump installation depth.

The Consultant explained for each question and finally accepted by
the participant. As to the institutional aspect. Mr.Marzuki Saleh suggested
the Consultant to consider this aspect in this report.



Following this suggestion the Consultant had provided an outline of
this institutional aspect and was written in Part II, Paragraph 3.5 of the
Main Report as "Institutional Arrangement of Groundwater Development".

3.2.2 Pump Installation and Maintenance

The Consultant discussed on the subject of procurement, types and
total number of pumpsets installed by the Jawa Timur Groundwater Development
Project as well as metheds of installation and maintenance of those
pumpsets.

Suggestions and questions were raised by the participants and ex-
plained then by the Consultant.

In case of the operation cost, Mr.Marzuki Saleh suggested the Con-
sultant to complete this report with the subject of "Water Services Fee",
This subject was then prepared by the Mechanical Engineer Consultant as
shown in Annex-E of this report.

3.2.3 Water Management

The Consultant explained this subject covering the Pump Board in
operation, estaklishment of Water User Association including training and
assistance given by P2AT as well as the pump operation and fee, agricultural
development, crop budget and farmer's income.

Detailed answers were given by the Consultant to the questions
raised by the Participants. It is suggested, however, that the Consultant
should prepare some kind of guideline for collecting data to be used by the
Counterpart £for agronomical activities in planning and coordinating the
Project monitoring and evaluation. This guideline was prepared then by the
Agronomist Consultant and was attached herewith in the report as Annex-F.

It might be worthwhile to note that the name of "Hippa" (an
abreviation of Himpunan Petani Pemakai Air) is an identical name of "Water
User's Association”" having the same meaning., As to the tubewell irrigation
system, the name of "Pump Board" is proposed since it will cover solely on
the development of pumping groundwater, excluding the utilization of surface
water,

Detailed discussion on this operational aspects of groundwater
management, including the Pump Board establishment, was provided in Annex-D
of this report.

3.2.4 Civil Work Construction

Explanation of the civil work construction implemented during
FY.1986/1987 and FY.1987/1988 was given by the Consultant during this meet-
ing. It includes the progress of works so far achieved as well as the type
of the constructed works such as canalization and pump-house construction,
Assistance to the Counterparts was provided by the Consultant during the
design, supervision and mutual checking of the construction works.
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Type of linings were also discussed during the meeting including
the results of previous trial of canal lining installed in Gresik. 0On the
basis of this trial, it was decided by the Government to introduce the
precast parabolic concrete segment for the open canal lining. Furthermore,
the need of improving the conveyance efficiency in the tertiary unit served
by tubewells irrigation system led to the conclusion of adooting low pres-
sure burried PVC pipelines for irrigation as an alternative to the open
precast concrete lining system.

Comment was given by Mr, Marzuki Saleh suggested the Consultant for
updating the progress of civil work construction up to the end of the cons
ulting service.

3.2.5. Program of the Project to be accomplished during F.Y. 1988/1989

Progress of the Project's completion program was summerized by
the Consultant showing that out of the original 13,000 ha which were the
target stipulated by the Loan Agreement, 9,332 ha (72 %) will be constructed
by the end of FY 1988/1989 as shown in the follcwing table.

Name of . Completed Balance to Total

Structure by be completed Achievement
FY 1987/1988 by FY 1988/19389

Production Well (No) 197 12 202

(Ha) (8,840) (492) - -
Pump House (Loc) 163 39 202

(da) (7,530) - (1,802) -
Distribution System (Ha) 7,364 1,968 9,332
Precast Lining (Xm) 4.7 207.9 212.6
Pumpset (No) 130 72 202

(Ha) (6,006} (3,326) -

As to the program of works to be accomplished within FY.1988/1989,
the precast canal lining constitutes the crucial works item for the con-
struction of distribution system implemented within this fiscal year.
Furthermore, the pending of pump procurement due to the misagreement between
the Bank and the Government will affect the program scheduled for this pump
installation which should be completed within this fiscal year.

In case of the program of project affect monitoring the Consultant
suggested the Project to continue this program, since the current progres of
this monitoring works in guite little being far from the original plan.

After completing the discussion, Mr.Marzuki Saleh requested the
Consultant for updating and completing the progress of Project up to the end
of the consulting services, i.e. by the end of July 198S.

Iv. GENERAL COMMENT FROM THE SUB-DIRECTOR OF PAT : Ir.Marzuki Saleh,

(1) within this report, the legal aspect should be included; it should
discuss both the institutional and the environmental aspects sur-
rounding the tubewell irrigation system, such as the operation of



tubewell in and along the coastal area, should also be taken into
account;

(2) Information of type of material used for the well construction or
burried irrigation system are required;

(3) Besides the precast concrete segment lining, the Project had intro-
duced a burried PVC pipe for groundwater distribution system, It
appears that the introduction of burried pipe irrigation system had
been accepted by the farmers. Guidance should be therefore given to
the farmers,which are not solely confined to operation and main-
tenance problems, but the agricultural development practice should
also be taken into account., Close Cooperation with external
agencies concerned, such as the Regional Irrigation Office and the
Provincial Agricultural Services as well as the Agricultural In-
stitution and the Local Administration, should be curried out;

(4) The Operation and maintenance of pumped tubewells involve the an-
nual and replacement costs since it deals with large diesel engine
and turbine pump. To calculate the operation and maintenance costs
the Consultant is requested to define the "Water Service Fee" on
the basis of those machinery subjects;

(5) The program of monitoring of water management aspects related to
the groundwater development will be continued. The Consultant is
therefore requested to prepare a kind of guideline in this monitor-
ing activities. Such kind of monitoring will be later carried out
by PTGA and the Project will provide the existing data required.

V. CONCLUSION
With the above presentation, discussion and comments, the "Draft
Final Report" of Jawa Timur Groundwater Developed Project was accepted by

DOI-II and the Project Office with some minor correction and addition fol-
lowing the result of discussion.

This minutes of meeting was prepared bn August 3, 1988,

For the BP.,P2AT Jawa Timur For the Consultants
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PART I-PROGRESS

CHAPTER 1 GENERAL
l.1 Objective and Scope

The Consulting Services for the Jawa Timur Groundwater Development
Project is provided by PT.Indah Karya as Leading Firm, in asscciation with
PT.Wiratman & Associates, Jakarta, ELC-Electroconsult S.p.A, Milan-Italy and
Nippon Koei Co., Ltd., Tokyo Japan, to fulfill the task stipulated in the
Terms of Reference of Engineering Consulting Services Contract, May 9, 1987
No, HK 02.03,01/001/ABLN/DOI-II/87.

The main objective of the services are to assist and advise the
Executing Agency for the Jawa Timur Groundwater Development Project during
the design and construction works concerning the quality of works to
achieve the timely completion of the work at minimum cost within the
required standards.

The change in the groundwater development policy and the budget
constraints have involved a considerable revision in the Project target. Out
of the original 13,000 ha which were the target stipulated by the Loan 2119
- IND agreement, only 3,956 ha had been constructed by the end of
FY 1986/1987., Priorities were therefore worked out, and it was decided to
proceed the completion of tube well irrigation system of the already drilled
wells and to develop the rainfed areas where groundwater constitutes the
most promising resource for irrigation supply.

Groundwater irrigation development in the rainfed and upland areas
is somewhat a new concept which was recently promoted by the Government in
view of equity in irrigation water availability for every farmer, The aspect
raguires the establishing of an economically viable plan, since the rainfed
area and upland area are generally covered by medium to light soil which
require high consumptive use of irrigation water.

The final goal to be achieved by the Project” is the establishment
of and guidance to water users group for 140 location in the new tubewell
irrigation schemes., It is the finishing procedure of a series of works to be
implemented by the Project and, if it is successfully done, the benefit of
Project will be immediately felt because of well-running water management
and of resulting high agricultural return from the area of new tubewell ir-
rigation system,

This report presented herewith describes the progress of Project
implementation and the progress of current Consulting Services starting from
the commencement of the assignment date, January 02, 1987. A work program to
be implemented in the FY 1988/1989, that is until the expiry of this IBRD
2112 - IND Loan Project, was also prepared and recommended within this
report.

i



1.2 Organization

The executing agency for the Jawa Timur Groundwater Development
Project 1is " Badan Pelaksana Proyek Pengembangan Air Tanah Jawa Timur"
akbbreviated as : BP.P2AT Jawa Timur. This agency is composed of a number of
Bagian Proyek (Part = Project) namely : the Madura, the Surabaya, the Kediri
and the Madiun Part-Projects. The location and extent of those Part-Projects
mainly depend on the geographical and administrative consideration.

The BP,P2AT Jawa Timur constitutes an unit of the Directorate of
Irrigation II, Ministry of Public Works. Another body, the Sub-Directorate
"Pengembangan Air Tanah (PAT)" provides advisory services to both P2AT and
the Directorate of Irrigation 1I.

As requested by the Terms of Reference, the Consultant's organiza-
tion consists of two main groups, the Technical Management Assistance Group
(TMA) and the Field Implementation Assistance Group (FIA). The FIA Group is
in turn devided into three sub-groups rendering their services in the Part-
Project sites of Kediri, Madiun and Surabaya.

Under the "“authority concept”™ the TMA Group provides technical,
guidance to the FIA Group as shown in Fig l.l.1 Furthermore, the TMA Group
also provides and receives management and technical information and assis-
tance to and from the Sub-Directorate P2AT, the BP.P2AT Jawa Timur and the
Part-Project under the advisory concept. Under the advisory concept the FIA
groups exchange information or plan and discuss the activities with the
respective Part-Project Managers.

1.3 Workplan of the Project

The workplan of Jawa Timur Groundwater Development Project, as it
is stipulated in the Terms of Reference, consists of three program, i.e the
completion program, extension program and the preparatory program.

- Completion Program : this program consists of (1) consolidation of
the project progress so far achieved by FY 1986/1987 including the
canalization, pump installation and operation of new scheme where
the production wells had been constructed and (2) new development
of the rainfed area where groundwater is the most promising
resource to be developed as irrigation water supply.

- Extension Program : monitoring and assessing the effect of
Project implementation and operation of the constructed facilities
to the natural , social and economic environments surrounding the
Project, to avoid any undesired effects.

- Preparatory Program : dealing with the preparatory activities for
the forthcoming groundwater development project in Palu (Central
Sulawesi), Tuban, Gresik, Nganjuk, Magetan and Sampean Baru zone,

Detail description of the program mentioned above was stipulated in
the Terms of Reference of the Contract. Among those program, the main work
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*) As of April 1988 the new Part-Project Office of Besuki was established
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item is the Completion Program which was planned originally to construct
surface irrigation facilities for 4,700 ha and to drill 63 production well
within the new developed rainfed area. These works item of each priority
work including the execution schedule pgplanned toc be implemented under the
Part-Project concerned are shown Table l.l.1l.

Table 1l.,1.1 WORK ITEM OF THE ORIGINAL COMPLETION PROGRAM

Fiscal Year & Consolidation Program New rainfed Areas Development

Part-Project Prod.Well Canals Pump.Int. Prod.Well Canals Pump.Inst.
(No's) (Ha) (Unit) (No's) (Ha) (Unit)

FY. 1986/87

- Madiun - - 14 4 180 4

- Kediri - 490 12 - 40 1

= Surabaya - 900 21 14 - -

FY. 1987/88

- Madiun - - - 11 495 11

- ¥ediri - 490 12 2 80 2

- Surabaya - - - 6 540 12

FY. 1988/1289

- Madiun - - - 14 675 15

- Kediri - 285 7 - - -

= Surabava - - - 12 540 12

Total - 2,165 66 63 2,550 57

After six months from the beginning of the consulting services
a reassessment and updating of this workplan was conducted, and some more
revisions were necessary as it will be discussed hereafter,

1.4 Consulting Services

The consulting services to support the project implementation were
commenced on January 02, 1987 for a period of 19 months until July 1988. The
total man-month for the services according to the Contract is 185 man-months
which, in turn, were allocated 153 man-months for the Indonesian Experts and
32 man-months for the Foreign Experts. The original assignment schedule of
the consulting services including the positions and names of the assigned
experts is shown in Fig. l.l.2. E

The following date of arrivals of Experts on the job site had been
reported to the Project Manager, describing their official services of their
assignments as shown in the following table,

Position Name Date of Arrival

TMA - Group

1. Irrigation Eng. A,Ashari January 02, 1987

2. G/W Engineer Vinyaman S. January 02, 1987
Replaced by : Soekardi P. May 04, 1987

3. Geohydrologist I.Suzuki January 02, 1987
Replaced by : S .Kumazawa March 01, 1988

4, Water Management F.Tommasi February 02, 1987

5. Agroeconomist P.Navone October 9, 1987

6. Groundwater Mcdelist Y.Tanahashi Deleted
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7. Mechanical Engineer A D.Tardia June 03, 1987

8. Mechanical Engineer B F.Giudici February 06, 1988
9. Project Director Sofyan A april 25, 1987
10, Home Support

Position Name Date of Arrival
FIA - GROUP
1. Water Management (M) Teddy M April 15, 1987
2., Water Management (K) Yulianto January 02, 1987
3. Water Management (S) Siswoyo June 09, 1987
Replaces by : W.Widodo June 08, 1987
4, Geohydrologist (M+K) Je.Hustiano April 27, 1987
5. Geohydrologist (S) Haryono May 15, 1987
6. Irrigation Eng.(S) Sukasdi -
Replaced by : Haeruman May 04, 1987
7. Const.Supervisor (S) Suyitno January 02, 1987
Replaced by : Aris S March 01, 1988
8. Cons.Supervisor (M+K) Endang S May 04, 1987

M = Madiun FIA , K = Kediri FIA , S = Surabaya FIA

The 19 months consulting services was rendered under two respon-
sibility levels, i.e. under the task concepts. Under the task concept the
Consultants are responsible for the end product subject to assistance
received by all the Government Agencies, whereas under the assistance
concept the Consultants give assistance to the best of their skills and
knowledges, but do not hold responsible for the end products. Detail
description of the services rendered by the Consultants were stipulated
within the Terms of Reference of the Contract.

1.5 Revised Scope of Works and Services

1l.5.1 Revision Reguirement

A first reassessment and updating of the Project situation was con-
ducted after six months from the beginning of the consulting services and
was formalized with the Progress Report for First and Second Quarterly
Periods of July 1987. Some more revisions were necessary at a later stage
{September 1987) when the Government decided to adopt a new system of ter-
tiary canal lining for the Project.

The revision required were based on the following reasons :

- actual progress achieved by the end of Fiscal Year 1987-
1988;

- actual budged allocated for construction in the current Fiscal
Year 1987-1988;

- better definition of the Project development, location and of the
actual size of the command areas to be implemented;

- selection by the Government of the precast parabolic concrete seg-
ments as lining material for the entire Project.



The revisions have affected the construction target, the scope of
work and the plan of activity for the present stage as well as the
Consultant's assignment. The overall perspective Project achievement has
been consequently modified based on those changes as discussed below.

1.5.2 Revised Scope of Works

A substantial revision of the implementation of the completion
Program had taken place due to the overall adoption of precast concrete
canal lining for irrigation water distribution system. This program requires
more consultant input to support the preparation of design and installation
of the precast concrete segment for 213 km of canals which should be
completed within the FY.1988/1989. Furthermore, the total project target of
this program had been revised from 4,700 ha to 5,122 ha as the result of
reassessment of the actual requirement and the project's capabilities.

On the other hand, implementation of the Extension Program was
reduced to the minimum requirement due to the budgetary constraints. As for
the Preparatory Program the Consultant had initiated the activity and was
completed in accordance with the original Term of Reference.

To cope with this Project  implementation program, the original
program and schedule were revised. This revised overall work program and
schedule had been reported to the Project Manager and discussed during the
submission of "Interim Report" of December 1987. Table 1.1.2 shows both the
original and revised project implementation program to be achieved within
Three Years Project implementation including the Project activity schedule
for the revised work program.

1.5.3 Revises Scope of Services and Consultant Assignment

As a consequence of revising the work program, the Term of
Reference for the consulting services had been slightly modified, deleted or
substituted by new work items. Out of the 21 items stated in the original
Term of Reference the following 10 (ten) items had been revised, keeping the
remains as their original items,

-

Items to be revised in the Original Proposed revision of Term of
Term of Reference (1986) of Reference (1988)
4, Design of Structures and Facilities 4. Design of Structures and
to Irrigation 3,366 ha of Rainfed Facilities to irrigate
Lands. 3,765 ha of Rainfed Lands.
5. Supervision to the Drilling of 63 5. Supervision to the Drilling
Production Wells in Madiun and of 66 Production Wells in
Surabaya Part Projects. Madiun, Kediri and Surabaya

Part-Project.

6. Supervision to the Construction of 6. Supervision to the
Irrigation Facilities covering Construction of Irrigation
4,700 ha Facilities covering 5,376ha

-7 -
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Taole 1.1.2
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Item so be revised in the Original Proposed revision of Term

Term of Reference (1986) of Reference (1987)

7. Selection, Design and Construction 7. Selection, Design and
Supervision for 10 Pipe Irrigation Construction Supervision
Systems. for 11 Pipe Irrigation

Systems,

9, Location, Survey and Design of a New 9. Deleted. Substituted by :
Trial Section for the Lining Material "Preparation of Detailed
not Tested in Gresik, Technical Specification for

Precast Parabolic Concrete
Segments".
10. Installation of new Type of Lining 10, Deleted. Substituted by :
and Monitoring of the Lining Behav- Installation of 5 schemes
iour. of ferrocement canal

lining, and monitoring of
the lining behaviour.

13, Provide Services in Water Management 13, Provide Services in Water
for 110 New Schemes. Management for 140 New
Schemes.

In accordance with the revision of the work program and target, as
well as the actual requirement of the consulting services, the assignment
schedule of the consultants had been rescheduled and adjusted., As shown in
Fig. l.1.3. of "Revised Assignment Schedule" of the consulting services, the
total number of the required Experts and the relevant assignment periods was
not changed from the allocation man-months, i.e.l153 mm for Indonesian Ex-
perts and 32 mm for Foreign Experts.
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CHAPTER 2 PROGRESS OF CONSULTING SERVICES
2.1 Assignment Schedule

The consulting services to support the project implementation were
schedule to start immediately after the end of the previous engineering
services in August 1986 as a part of completion program, Due to time
required to arrange the agreement between the Government and IBRD and also
to process the Contract for Consulting Services, the services were actually
commenced in January 1987 for the duration of 19 months until July 1988.

At the early stage of Project implementation some minor adjustment
of the Project Program had been done to conform with the FY.1987/1988 avail-~
able budget, and administrative regulation by the Indonesian Consulting
Firm, PT.,Indah Karya and PT.Wiratman and Associates. Accordingly the assign-
ment schedule of Consultants had been revised, keeping the total man-month,
the detailed work schedule as the same as stated in the Contract.

2.2 Mobilization and Activity of the Consultants

Within two weeks after receiving the Letter of Proceed all the TMA
resident Consultants and Coordinator of FIA Groups had started to mobilize
to the site. Office space facilities, vehicles, equipments and supporting
staff for TMA Groups had been arranged within the above mentioned period.

tilizing the office of the TMA as base camp, the Consultant organizes three
FIA Offices which are basically to be located inside the Government Part-
Project Office,

At the beginning of their services the Consultants prepared
detailed work schedule and discussed with the Counterparts to organize the
efficient work-system for the best support to the Project implementation.
They entered to full active stage and most of them had already arrived. all
the office facilities, vehicles and supporting staff had been arranged as
stated in the contract.

The Irrigation Engineer of THMA Groups guided the Design Team Con-
sisting of mainly P2AT's Design Engineer and one FIA Irrigation Engineer,
This activity was carried out until all the design works had been completed.
The TMA Geohydrologist Expert had completed the preparation of computerized
data bank and evaluation system for the production wells; this system had
been immediately utilized to analyze the result of the on-going drilling
campaign of FY 198&/1387 conducted in Sampean Baru, In addition, inventory
of the available groundwater resources from artesian aquifer and spring had
been commenced with the preparation of work criteria and data system by TMA
Geohydrologist Expert,

Drilling Supervisors and Construction Supervisors were assisted by
the TMA Groundwater Engineer and FIA Construction Supervisor respectively,
Furthermore, the TMA Water Management Expert had guided the FIA Water
Management Engineers in establishing Water Use Group (HIPPA) in new opera-
tion tubewell command areas and organizing the monitoring in water use,
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The Mechanical Engineer of TMA Groups had prepared tender document
and technical specification for procurement the equipments purchased by the
Project including evaluation of the bid. He guided and giving advise to the
P2AT's technical personnel for the pump installation, maintenance and
repairing of machinery equipments.,

Finally, at the end of their assignments, each Expert prepared a
document of "Technical Activity Note" describing the methods, approaches or
procedures they used including recommendation for operation and main-
tenances. '

‘«

2.3 Progress of Engineering Services

The services provided by the Consultant, as it is mentioned before,
was rendered under two levels, i.e the task level (T) and the assistance
level (A). The following items describe progress of the engineering services
in the order of scope of works as stated in Terms of Reference of the Con-
tract.

(1) Preparation of Detailed Time Schedule (a),

Since the commencement of the Services in January 1987 the Consult-
ants had assisted P2AT in the preparation of P2AT Work Program, Thereafter,
at the start of Fiscal Year 1987/1988 in April 1987, with the issuance of
the Project Budget FY 1987/1988, the proposed Work Program have gradually
undergone with revision adjusted to the available budget,

The revised P2AT Program had been reported in the "First and Second
Quarterly Report"., Consequently a "Revised plan of Work for the Consulting
Services" (Jan 1987 -~ July 1988) as reported in the "Interim Report" of
January 1988 had been prepared relevant to the P2AT activities., Furthermore
following the revised plan of work, the assignment of the Consultants need a
minor adjustment as shown in figure of the "Revised assignment Schedule".

(2) Work Criteria for Inventory of Artesian Aguifer and Sbrinqs (T).

Work criteria had been prepared by the Geochydroclogist for
spring/artesian aquifer inventory (June 1987). The Part-Projett of Madiun,
Kediri and Surabaya, had collected, selected and tabulated the existing ar-
tesian aquifer in their respective regions.,

(3) Data Collection & Storage for Item 2 (T).

The Consultant had prepared data storage system for the future col-
lected data in computer type Apple II.

(4) Design of Irrigation Facilities for 3,932 ha (T).

Preparation of this design had been started immediately after the
commencement of the Services, for Part-Project Surabaya and Kediri. For the
Part-Project of Madiun, there was no requirement for design, since design
works had been completed during the previous Engineering Services,
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The tender bid had been conducted according .to schedule, between
June and September 1987, in total for Surabaya and Kediri, respectively 33
units and 15 units with a total area of 1,946 ha,

(5) Drilling Supervision for 31 Wells (A.)

Out of the 66 wells constructed, 31 wells had been drilled during
FY.1987/1988,. Under the Part-Project Kediri, the programmed drilling of 2
(two) production wells in Blitar 2Zone (TW 222 KN and TW 223 KN) had been
completed. Wells were drilled at an average depth of 127 meters, and were
completed by installing of 10 inches pump chamber casing and 6 inches blank
pipes and screens as intake portion., ’

Out of the 11 (eleven) production wells constructed under the
Madiun Part-Project, 8 (eight) wells had been constructed in the rainfed
area, Wells were drilled at various depth of 170-210 meters and completed by
installing of 16 inches pump chamber casing and 10 inches blank pipes and
screen as the intake portion,

Under Surabaya Part-Project 18 (eighteen) tests wells had been con-
structed. Wells were drilled at various depths between 100 and 125 m and
completed by installing 10 inches pump casing and 6 inches of blank pipes
and screens,

(6) Construction Supervision for 5,376 ha (a).

The Consultant assisted the Part-Project of Madiun, Kediri and
Surabaya during the supervision of the construction oi Tube Well irrigation
system, The P2AT had assigned full time Supervision Team for each package,

The construction works had been started between July 1987 and
September 1987 for 48 units with Total area of 1,946 ha,

(7) Monitoring of Six Pipe Line Irrigation Units (T).

With the assistance of Consultants six (6) PVC pipe distribution
system had been constructed by P2AT during FY.1986/1987 for demonstration
and trial purposz, Some monitoring due to trial out during FY,1987/1988 per-
formances had been carried.

(8) Monitorina of Canal Lining Trial Section in Gresik (T),

The Canal Lining Trial Section had been constructed in Gresik in
July 1985, Since then, P2AT had conducted several times on monitoring the
canal water losses, It was proved, that the Precast Concrete Parabolic Seg-
ment was selected to be used for the lining of canals in FY.1988/1989 due to
their canal efficiency and durability.
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(9) Selection Detailed Survey and Design of New Canal
Material Trial (T).

This item was deleted and substituted by the "Preparation of
Detailed Technical Specification for Precast Parabolic Concrete Segment".

The Consultants had assisted P2AT in the preparation of the Techni-
cal Specification and the budget estimation for the construction and instal-
lation of the lining for FY.1988/1989 financed under the present Loan 2119
IND, The total length of Precast Concrete Parabolic Segment is estimated to
be 212,6 km and scheduled as " Procurement of Equipment & Supplies",

This specification had been submitted by the Consultant to the
Project Manager at the end of September 1987 which was attached to the

Tender Document.

(10) Installation of New Lining Type Trial and Monitoring (A)

,This item was deleted and substituted by the "Installation of 5
Schemes of Ferrocement Canal Lining". The Consultant had assisted the
Project in preparing the technical specification of the installation of this
ferrocement canal lining,

(11) Monitoring of Water Requirements, water use and Changes in the
Aquifer Level on the Ground of Field Data Collected by the
Government (T).

" The Consultant's activity for this item work includes the finaliza-
tion of a Water Management Data Base., Identification of 30 representative
tube well (10 wells for each Part-Project) where monitoring should be
carried out, Adegquate forms had been prepared where the monitored informa-
tion should be tabulated for data processing and subsequent insertion into
the Data Base, Training of the Government Personnel in the use of the above
forms had been carried out followed by the preparatlon of computer programs
for data processing & evaluation,

Both the monitoring organization and the data collection campaign
were conducted by the Government, while processing and evaluation of the

available field data will be carried out by the Consultant.

(12) Review and Uodating of the Existing Ground Water Models (T).

This work item was canceled from the program since no more time
allocated for the mathematical modeling within FY 1988/89,

(13) Provide Services in Water Management for 140 New Schemes,

Services for this item of work were provided, of which 18 are lo-
cated in Madiun Part-Project, 29 in Kediri Part-Project and 21 in Surabaya
Part-Project; thus bringing the total for this services to 68 schemes,
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The remaining 72 units necessary to complete the scope of work (23
in Madiun, 16 in Kediri, and 33 in Surabaya Part-Project) are scheduled to
become operative in FY. 1988/1989.

(14) Plan and Establish the Project Economic Monitoring Organization and
Data Collection Methods (T).

This work item will be conducted in FY, 1988/1989 after the con-
struction works of this Project completed.

(15) Assist the Government Personnel in Processing the Data Collected
for the Project Economic Monitoring (A).

This work item was substituted by the "Preparation of Technical
Specification for Procurement of Material and Equipment®™ for the Sub-Sector
Loan Project., . This preparation had been completed and submitted +o -the
Project Manager.

(16) Investigation on Ground Water Contamination in the Coastal Area
(a).

This work item was substituted by the "“Preparation of Technical
Specification for Procurement of Salinity Warning System". This preparation
had been completed and submitted to the Project Manager.

(17) 2ssist in Analyzing the Mechanism of Sea Water Intrusion (a).

This item of work will be carried out only if the budget reguired
availes,

(18) study of Measures to Prevent Sea Water Intrusion (T).

This item of work will be carried out after the items (17) was
completed.

(19) Carry out Inventory Survey on Existing Wells in Palu Area ().

Completed by the Consultant and continued by the Consultant Team
for Irrigation Sub-sector Project (SSL Team).

(20) Meonitoring of Ground Water Use, Aquifer Behaviour and Water
Quality in Sampean Baru Area (A).

Completed, continued by SSL Team.,

(21) Ensure Transfer of Knowledge to the Government Personnel (T).

Continuous on the job training and transfer of knowledge had been
provided place during the Consulting Services.
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(22)

Reporting

During the consulting services the following reports and technical

activity notes had been prepared and submitted to the Project Manager :

1.

Technical Activity Note "Draft Working Creteria for Spring/Artesian
Aquifer Inventory First (June 1987);

Revised Technical Specifications for Proposed Second Procurement of
Equipment & Supplies (Mechnote-I/JT, June 1987);

Progress Reports for First and Second Quarterly Period (Jan'87 -

March'87 and April'87 - June'87);

10.

11.

12,

13,

14,

15.

l6.

Special Reports for the IBRD Review Mission 1987 (August 25, 1987);
Third Quarterly Report (July'87 - Sept'87);
Interim Report (Dec 1987);

Technical Activity note "Irrigation Time Schedule" (Agronote - I,
FIA Kediri, July 1987);

L
Minutes of Meeting on Review of Jawa Timur Groundwater Development
CGomponent Under Loan 2119 - IND (August 28, 1987);

JTGWDP - IBRD Loan 2119 - IND Seventeenth Irrigation Project
"Project Completion Alternatives and Budget Requirement Estimates"
(August 1987);

Technical Specifications for Precast Concrete (Quantity of units,
Engineers Cost Estimation and Location (September 1987);

Technical Activity Note. "Petunjuk Praktis Tentang Cara Pengawasan
Pekerjaan Jaringan Irigasi Sumur Pompa" (Practical Guide for the
Supervision on the Construction of Tube Well Irrigation System);

Completion Report of Drilling Campaign 1986/1987 of Surabaya Part
Project (Geonote I, December 1987);

Guidelines and Tentative Plan of Work for the Agroeconomical
Activities (Agroeco-Note 1, November 1987);

Groundwater Quality in Sampean Baru Area (Geonote II, January
1988);

Progrees Report to IBRD Review Mission;
- Mr.W Barber (June 1988)

Technical Specification for First Procurement of Equipment and

Supplies under Irrigation Subsector Project - IBRD Loan 2880 = IND
(Mechnote-1I, March 1988);
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17.

18,

19.

20.

21,

22,

23,

24,

25,

2.4

Crop Water Requirement for Maize (Agronote-I1I, FIA Kediri, March
1988);

Analysis and Evaluation of Single Well Test Data (Drillnote-I/JT,
March 1988);

Well Yield Evaluation Report of Surabaya Part-Project Drilling
Compaign FY 1987/1988 (Geonote-III, March 1988);

Pump Installation Program (Mechnote-III/JT, May 1988);

Progress Report to IBRD Review Mission Mr.W.Barber (June 1988);
Completion Report on the Construction of Pumphouse & Canalization
at Pasuruan, Gresik, Mojokerto, Probolinggo & Tuban in FY. 1987/

1988 (Const.-Not-1):;

Final Report on Water Management Aspects (Water Management Note-2/
TMA SBY);

Report on Drilling and Geohydrology of Madiun and Kediri (Geonote
IVv-June 1988);

fompletion- Report of Drilling Campaign FY.,1987/1988 of Surabaya
Part-Project (Geonote V-June 1988).

Consultant Assignment

The required Experts and their relevant assigned periods, as it was

discussed before, had been slightly modified to conform with the substantial
revision of the Project implementation, The total manmonths allocated as
mentioned in the Contract, however, are kept the same although there are
some substituation of the Consultants to be assigned. The total manmonths
consumed for the services until the end of the Contract are shown in the
following table.

Rev.Assignment (mm) Consumed (mm)

Position
A, TMA GROUP Indon Foreign Indon Foreign
1., Team Leader A 14.0 - 14.0 -
Cum Irr.Engineer
2. Team Leader B 14,7 - 14,7 -
Cum Groundwater Eng
3. Geohydrologist A - 14.5 - 14.5
4. Geohydrologist B - 1.0 - 1.0
5. Water Manag. Eng - 12,3 - 12,3
6. Agroeconomist - 0.7 - 0.7
7. Mech,Eng A 10,0 - 10.0 -
8. Mech.Eng B - 1.5 - 1.5
9, Project Director 1.0 - 1.0 -
10. Home Off.Sup - 2.0 - 2.0
Sub Total 39.7 32.0 39.7 32.0
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B.

Water Manag.Eng (M)
Geohydrologist (M)
Water Manag.Eng (K)
Irrigation.Eng (K)
Construction.Eng(s)
Geohydrologist (S)
Irrigation.,Eng (8S)
Water Manag.Eng (S)
Sub Total

Grand Total

15.5
10.6
18,5
14.9
19.0
12.5
14.9
7.4
113,3
153.0

- 15.5 -
- 10.6 -
- 18.5 -
- 14.9 -
- 19.0 -
- 12,5 -
- 14.9 -
= 7.4 -
0 113.3 0
32.0 153.0 . 32.0

The total man-months consumed during the services is in conformity
with the total man-months allocated within the Contract, i.e 153 mm for
Indonesian Experts and 32 mm for the Foreign Experts,
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CHAPTER 3 PROJECT PROGRESS EVALUATION & FINDINGS
3.1 General

The work plan of this Project, as it is discussed before, con-
stitutes only part of the integrated work program for groundwater develop-
ment project in East Jawa. This plan consists of three main components, i.e
the Completion Program, Extension Program and the Preparatory Program.

Progress of this Project implementation as of July 1988, will be
briefly evaluated hereafter with some suggestion for the updating of the
current program performed to be implemented within the FY,1988/1989,

3.2 Completion Program

The present completion program of the Part-Project concerned as
stated in the "Revised Overall VWork Program and Target" of Jawa Timur
Groundwater Development Project consists originally of the following work
items :

Table 1.3.1 REVISED WORK ITEM & TARGET OF THE COMPLETION PROGRAM
York Item Units Revised Madiun Kediri Surabaya
Target
1. PROCUREMENT
Casing & Screen {m) 2,970 - - 2,970
Pumpset (Unit) 70 - - 70
Maintenance Unit (Ls) 1 - - 1
Other Equipment (Ls) 1 - - 1
Precast Canal Segment (Km) 212.6 39.6 86.6 86.4
PVC Pipes (m) 13,000 - - 13,000
2. RAINFED AREA STUDY (Ha) 1,200 - - 1,200
3. DETAILED DESIGN
Topo Survey (Ha) 2,703 - 499 2,204
Detailed Design , (Ha) 3,932 - 1,745 2,187
4, PIPE SYSTEM DESIGN & CONST.(Nos) 6 - - 6
5. CANAL LINING MINI-TRIAL
Installation (0) - - -
Monitoring/Assessment (1) - - 1
6. DRILLING CAMPAIGE
Production Well (Nos) 66 27 2 37
7. TERTIARY DEVELOPMENT
New Distribution System (Ha) 5,376 1,798 1,686 1,892
Canal Lining (Km) 212,.6 39.6 86.6 86.4
Pump Installation (Nos) 140 41 45 54
8. HIPPA ORGANIZATION (LOC) 140 41 45 54

Progress of this program including evaluation of the results are
reported and discussed as the followings.
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3.2.1 Procurement of Equipment & Material

(1) Procurement of Pumpsets

A total amount of 70 pumpsets of the second procurement of egquip-
ment & supplies had been tendered and evaluated, The pumps supplied will
provide the following duties.

Type of Pumpset ' Discharge Static Length of
.Pump Discharge Column Pipe
(Nos) (L/S) Head (m) (M)
a 10 45 35 39
B 19 45 20 24
o 6 60 40 45
D 15 60 30 33
E 20 60 20 24
Three units of Torgue Sensors are included in this package., It is

an electronic transducer of self contained type in which the brush assembly
is mounted on the torque shaft by ball bearings. A digital electronic
readout instrument for measuring the torqgue will be coupled with connector
ended cable,

(2) Procurement of Casing, Screen and Drilling Tool

To complete the primary necessities of materials to be used for the
well constructions, the following items have been processed.

Description Unit Quantity
Well Casing
- Pump chamber casing 12" API Std m ' 300
- Liner blank casing 6" API Std m 1410
well Screen 6" API Std m 1260
Prilling Tools
- Stabilizer pcs 2
- Tricone bit for hard formation with fluid circulation
5 5/8" rock bit pcs 8
8 3/4" rock bit pcs 4
12 1/4" rock bit pcs 8
- Tricone bit for medium formation with air drilling
5 5/8" rock bit pcs 5
8 3/4" rock bit pcs 5
12 1/4" rock bit pcs 6
16" rock bit pcs 4

(3) Procurement of Monitoring and Maintenance Equipment

For the future maintenance and monitoring of the operational ir-
rigation wells, procurement of the following equipments have been processed,



Description Unit Quantity
Salinity warning system

- Pumping station unit units 15
- Repeater station unit units 2
~ Central station unit units 2
Mobile service unit for maintenance of water units 2

(Each unit consists of 4 WD Pick Up Van, Down-
hole TV System, Caliper, Gamma-Ray, EC Logger,
Generator Set, Air Compressor and Field Water

Quality Testing Set).

Due to technical reason the bids evaluation have been canceled and
a re-tender will be held in August 1988. As per Project request Consultant
had prepared revised technical specifications for procurement of Monitoring
and Maintenance Equipment., Especially for the monitoring equipment, a change
from fully automatic to simple monitoring salinity warning system have been
proposed,

(4) Procurement of Precast Concrete

The tenders of Precast Concrete Parabolic Segment have been awarded

to 2 contractors, namely PT. Wijaya Karya, and PT, Waskita Karya. Totally

212.6 km or 106,500 pcs of Precast Concrete will be supplied, of which con-
sist of 24,150 pcs of type A (60 1l/s) and 82,350 pcs of type B (45 1/s) as
per drawing Fig., IRR-01 will be supplied,

The following table shows the number and type of precast concrete
segment which should be delivered by the Contractors with respect to their
pachkages.

Package Type A Type B
Contractors (psc) (psc)
A, Package I .

- PT.Wijaya Karya - 7,600

- PT.Waskita Karya 6,150 -
B. Package I1I

- PT.Wijaya Karya - 74,750

- PT.Waskita Karya 18,000 -
Total 24,150 82,350

3.2.2 Well Construction

The program of drilling 54 test/production wells distributed under
the Part-Project of Madiun (15 wells), Kediri (2 wells) and Surabaya (37
wells) within the FY.,1986/1987 and FY.1987/1988 had been completed. Most
wells constructed under the Part-Project of Surabaya and Kediri were drilled
to the depth of 100-125 m whereas under the Madiun Part-Project they were
drilled on the average depth of 200 m, The following table describes the
total depths of drilling and installation in each Part-Project.
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Table 1,3.2 DRILLING AND INSTALLATION DEPTH OF DRILLING CAMPAIGN
FY.1986/1987 & 1987/1988

FY.1986/1987 FY.1987/1988
Part-Proiject Well Drilled Installed Well Drilled Installed
District depth depth depth depth
(Nos) {(m) (m) {Nos) {m) {m)

Madiun
- Ngawi 1 179 134 4 767 675
- Madiun 2 420 368 3 615 591
- Magetan - - - 3 624 570
- Ponorogo 1 185 148 1 191 179
Kediri
- Blitar - - - 2 254 251
surabava
- Tuban 7 838 838 5 593 557
- Pasuruan-

Probolinggo 4 533 527 13 1,628 1,563
- Situbondo 8 1,048 1,014 - - -

Total 23 3,203 3,029 31 4,672 4,386

(1) Well Design

The construction of a production well had been so designed that it
will give the desired discharge at minimum cost. Under the East Java Ground
Water Development Project the design of well construction had been standard-
ized as shown in the drawing GH-0l.

Within the Surabaya and Kediri Part-Projects the well construction
was designed for a production well yielding not more than 60 l/s with an
average depth of about 125 m, while in Madiun area it was designed for a
well producing up to 100 1/s and drilled down to 200 m deep. This big
capacity well constructed under Madiun Part-Project was initially designed
to developed groundwater in conjunctive use with surface water covering a
command area of about 100 ha.

The present situation, however, prevails that priorities had been
given to develop groundwater irrigation in rainfed areas, where the command

areas will be rather small and the reqguired yield of each well becomes
therefore less than the initially designed. Modification of well construc-
tion designed under Madiun Part-Project should be therefore considered to

adopt this design with the required water éZischarge and the available data
of aquifer characteristic of the rainfed areas.

(2) Agquifer Properties and Well Characteristics

Different type of pumping tests had been performed to determine
both the aguifer properties and the well characteristic of the constructed
wells, Results of evaluation of those tests are tabulated in Table 1.3.3.
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It is worthwhile to note that different methods had been used for
computing the well characteristics as applied under the Madiun Part-Project
on the one side and the Surabaya as well as the Kediri Part-Projects on the
other side. For not high yielding wells, however, the conventional Jacob's
method is still applicable.

Well losses can be a substantial fraction of the total drawdown
when pumping rates are high. With proper design and construction, however,
the well loss can be minimized., As shown in the following table, most the
wells constructed in Madiun and Kediri are properly designed and developed.

Zonal Area Well Condition Number of Wells
A*) B*) C*) D*)
- Madiun 14 - 1 - 15
- Kediri 2 - - - 2
- Tuban 5 - 4 2 11
- Pasuruan-
Probolinggo 7 6 4 - 17
- Sampean Baru 2 2 3 1 8
Total of wells 30 8 12 3 ‘ 53
Percentage (%) 56.6 15.1 22.6 5.7 - 100
*) A = properly designed and developed
B = mild deterioration or clogging
C = severe deterioration or clogging, redevelopment is needed
D = severe deterioration or clogging, throughout improvement is needed

Severe deterioration or clogging were recorded £from three wells
constructed under Surabaya Part-Project. It 1is suggested that thorough
improvement are needed before installation of the pumps, especially for TW
133 EJ constructed in Sampean Baru.

(3) Water Suitability for Irrigation

A better method of expressing the suitability of water for irriga-
tion is plotting the values of sodium absorbtion ratio (SAR) against the
conductance (EC) on a standard classification diagram as shown in Fig l1l.3.1l.

According to this classification it 1is determined that most of the
water samples analyzed fall in group of Cy = S; of low sodium hazard. High
sodium hazard is recorded from water samples of TW 131, 122, 133 EJ and SMd
99 which fall into the Cy; - 8, and Cy - S, groups respectively.

Within the Jawa Timur Groundwater Development Proiect, irrigation
wells are operated during dry season only, especially in most of the rainfed
areas, In other areas, surface water with low salinity are used during the
rest of the year. This situation will encourage a leaching process, so that
the use of groundwater of group Cy = S5, (TW 131, 132, TW 133 EJ) according
this classcification should cause no problem (Guideline BP1l1l, 1984).
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: ¢ WELL NO : STATIC :QINSTIANT : SPECIFIC : TRANSMISSIVILY ¢ WELL CHARACITR s WELL : WELL
: : :+ WATER :DISQHARGE: CAPACITY : (JACOB) : ISTIC (n = 2) :QODI-: EFFICIENCY ;
: : ¢ LEVEL 3 : H - : s TIQN : :
: : : : : sTot.dd Res.dd :Aquifer Loss Well Loss: : :
: : s (m) : (l/sec) : (1/s/m) : (m2/d) (m2/d) :+ Coeff Co=ff : 3 :
:1 :MWI126E) ¢ 7.94 : 3516 : 1.84 : 1390 1112 + 0.4044 .00 : C : 744
:2 :TWI127EJ : 10.10 : 33.11 : 1.5 : 902 872 : 0.5358 0,023 : B : 83.6 :
: 3 :MWI1I2BET : 14,10 : 3l.12 : 1.69 : 2640 2640 : 0.4548 00344 : C : 76,9 :
4 : WIPVE ¢ 7.10 : 5.62 : 5.13 = 1377 1168 : 0.1470 0.00I3 : A ¢ 754 :
:5 :WI30ET : 16,40 : 55.19 : 3.9 : 876 793 : 0.2051 0.0006: A : 8l.2 :
: 6 :TWI13l ET : 23,15 : 18.20 : l.46 : 261 230 : 0.4504 0.0097 : C : 65,7
:7 :IWI2ET : 16,75 : '25.24 : 1.76 : 1995 1596 : 0.4690 0.0033: B : 825 :
: 8 : TWI133 ET : 17.44 : 13.16 : 0.86 : 269 269 : 0.2965 0.1006 : D : 255 :
:9 : W14 ET : 14,12 : 25.24 : 3.86 : 2660 2060 : 0.1319 0.0055: Cc : 509 :
:10: TW135ET : 13.64 : 40,07 : 8.73 : 3959 4223 : 0.0346 0.0017: B : 30.2 :
:11 : W13 EJ : 11.70 : 40.07 : 4.96 : 452 422 ; 0,1435 0.0016 : A : 64.0
: 12 : TW137EY ¢ 3.10 : 50.11 2.58 : 776 435 : 0.3552 0,004 : A : 9l.6 :
:13: W13BEY : 13,55 : 53.71 : 7.20 :@ 2426 - : 0.1319 0,004 : A : 9.0
:14 : ™W139ET : 36.06 : 25.55 : 365.00 : - 26930 ¢+ - - : 3 - :
:15: W14 EJ : 32.15 : 25.24 : 2,08 : 1935 16 : 0.2465 0,082: Cc : 51.3 :
:16: W14 EY : 17,70 : 55,19 : 33.24 :29085 10006 : 0,012 0, 0002 : A 40,2 :
:17 : W 142 B ; 10,10 : 60.19 28,60 : 0344 4758 : 0,0050 000 : A 14.3 :
: 18 : T™W 143 EJ : 24.26 : 25.24 : 2.54 : 6139 1814 : 0.0262 0.0146 : D 6.7
:19: W14 E ¢ 8,5 : 60,19 : 136,79 : 8651 - : 0.0027 0.0002: A : 36.9 :
:20: WI145E) : 11.00 : 20.82 : 0.9 : 2532 1316 : 0.1096 0.0412: D : 10.5 :
: 21 : WI146 EJ : 18.85 : 41.02 : 4.27 : 1621 1030 : 0.0636 0.0038: C : 2.1 :
:22: TW147EJ : 3.55 : 60.19 : 18.87 : 4758 4758 : 0.0168 0,006l : C : 31,7
: 23 : TW148 EJ : 14,05 _: 30.08 : 1.97 : 9331 9331 : 0.3501 0.0032: C : ©9.0 :
: 24 s W14 ET ¢ 11,80 : ©0.19 : 12,86 : 9510 8051 : 0.0045 0.0012 : A 5.8
:25: W10 EY : 10.55 : 44.45 : 2.90 : 4685 1527 : 0,2485 0.0017: A : 72,1 :
: 26 : TW151 EJ : 12,50 : 40.07 : 3.76 ¢ 2754 2534 : 0.1469 0,0028: B : 55.2 :
: 27 : M152ET : 8.64 : 30.14 : 1.64 : 733 501 : 0.4120 00051 : ¢ : ©7.6 :
:28: W13 ET : 20.42 : 32,91 : 4.45 : 3469 3469 : 0.1566 0.0019: B ; 694 :
: 29 :TWI1IME] ¢ 4.70 : 44.01 : 3.63 : 2319 1546 : 0.1720 0.0023: B : 62.4
:300: WISS5ET ¢ 5,73 : €0.03 : 4.85 : 1898 1725 : 0.1626 0.0004 : A : 78.9
:31: WIS ET : +1.64 : 53.34 : 5.06 : 8385 1863 : 0.0713 00023 : B : 361
:32: WI15TEY : 14.09 : 55.08 : 5.33 : 8708 8708 : 0,1410 0.0005: A : 751 :
£33 : WISBET : 7.06 : 45.33 : 2,28 : 397 349 : 0.1572 0.00% : C ¢« 358 :
: 34 ;WIS EY ¢ +3,50 : 55,08 1,66 : 1583 414 : 0,4944 00013 : A 82.1 :
:35: WINET @ +6.45 : 22.00 : 0.56 : 20 232 : 1.3579 0.0103 : C : 241.7 :
+ 3% :WIGLET ¢ 5,58 : €0.03 : 7.32 : 3163 3163 : 0.0945 0,006 : A& : 69.2 :
: 37 : W12 EY : 5,25 : €0.03 : 2.63 : 1096 302 : 0.2688 0.0020: B ¢« 0.7 :
$ 38 TW22 KN :  1.82 : 40.07 : 7.55 : 1408 1122 : 0.1053 00003 : A : 7.5 :
: 39 TWZ2Z23KN :  5.23 : 30.08 : 3.3 ¢« 219 279 : 0.2340 0.0006 : A : 701 :
: 40 ;: 24 90 s 9,23 ; 60,00 : 6.81 : 1823 1935 : 0.0653 0,0013 : A : 44,5 :
: 41 : 4 91 T 6.2 : 50.00 : 3.2 : 273 289 : 0.2332 0.0004: A : 74.8 :
: 42 : SPo 92 : 14,19 : 50.00 3.89 : 568 849 : 0,1017 0.00®: A : 3.6 :
: 43 : SNg 93 : 9.14 : 55,00 5.09 : 587 712 : 0,11%4 0,0010: A : &0.8 :
: 44 : 3 H : 11.81 : 30.00 : 2.72 'z 304 304 : 0.2732 0.0003: A : 4.3 :
: 45 ; 4 95 : 8,61 : 70.00 : 5.39 : 567 651 : 0.1148 0.0004:: A : 6l.9 :
: 46 : 240 % : 531 : 60,00 : 2,98 : 332 412 ; 0,2214 00012 : A : 0.0 :
: 47 : g 97 : 4,30 : 90.00 : 7.90 : 981 1084 : 0.0988 0,001 : A : 78.0 :
148 : g BV : 1,59 : 100,00 : 8.48 : 878 988 : 0.0643 0,0002: A : 54.5 :
149 : Ng ° : 2,46 : 90.00 5.64 : 677 790 : 0.1213 0.00L: A : ©B.4  :
: 50 : &Ng 100 s 8,55 : 90,00 : 21.63 : 3162 3162 : 0.02% 0.000L: A : ©4.0 :
: 51 ¢ g 101 : 8,00 : €0,00 : 6.50 : 832 ©54 : 0,1023 0.0001: A : 66,5 :
s 52 : 94 102 : 25,44 . 35,00 : 6,37 : 851 885 : 0.1228 Q0003 : A& : 78.2
: 53 : Sy 103 : 12,12 : 110,00 : 7.47 : 1087 1122 : 0.0923 0.0001: A : 8.9
: 54 : SPo 14 : 16.52 : 20.44 : 1.24 : 130 131 : 0,5718 0045 : C : 709 :
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(4) well Deterioration Hazard

Some correlation between water guality and well deterioration
problem can be drawn by applying the results of water chemical analyses.
Well deterioration problems include the possible tendency of the tapped
water well to corrode or encrustate either the casing or the screen.

According to the water quality criteria, groundwater from the con-
structed irrigation wells seems to indicate a moderate trend towards the
encrustation due to the slightly high content of silicates, more than 40
mg/l, Furthermore, tendency of the tapped water drilled in the central part
of Situbondo Zone (TW 131, 132 and 133 EJ) to corrode the well structures
should be taken into account, due to their high contents of sulphates.

(5) Proposed Operation Discharge

The operation discharge is proposed on the basis of the well
characteristics and the environmental effects due to the regional lowering
of groundwater. Table 1.3.4 gives the list of the proposed operation dis-
charge as calculated based upon those assumptions.

3.2.3 Civil Works Construction

The construction of groundwater irrigation facilities as defined in
the revised Terms of Reference was programmed to cover the development areas
of about 5,376 ha. This program was commenced since August 1986 and the
progress achieved as of July 1988 by each Part-Project is summarized in the
following table,

Table 1.3.5 PROGRESS OF CIVIL WORKS CONSTRUCTION AS OF JULY 1988

Work Item Madiun Kedirai Surapavya Total
86/87 87/88 86/87 87/88 86/87 87/88 hChieve

DETALLED DES LGN

- Topo Survey (Ha) - - 693 - 430 2,240 3,363

- Detailed Design (Ha) - - 903 685 618 1,261 3,467
(Nos) - - 20 15 15 33 83

TERTIARY DEVELOPMENT

- Distribution

system (Ha) - 718 842 685 631 532 3,408

(Nos) - 12 20 15 15 13 75

- PVC Pipe System (Ha) - - 97 - 134 - 231
(Nos) - - 3 - 3 - 6
(m) - - 5,012 - 7,072 - 12,084

- Earth Canal (Ha) - 718 745 685 497 532 3,177
(Nos) - 12 17 15 12 13 69
(m) - 30,435 33,915 30,911 21,823 21,293 138,377

PUMP INSTALLATION
{Nos) 14 4 9 20 6 15 68

(1) Detailed design

Topographical survey for mapping of 3,363 ha required for the
preparation of the design drawing for the construction works accomplished
within the FY.1986/1987 and FY.1987/1988 had been completed as of December
1987. Design works including canal route survey, however, are still required
to complete the new schemes construction of 12 wells to be drilled under the

-29 -~



'
‘

Nater
Level

+
H
v
'

Annual | Puspieg !

#luctual
level

joss ¢

Coetd,

]
.
.

loss
Coefé.

Aquiter iMell Loss! Rquifer IVell Loss

Hischarge
eate @
Ursh

v
H
.
b

(sl

Well

No.:lonal &res (Static Mater! Proposed

dater

PROPOSED OPERATION DISCHARGE

flactoal

Table 1.3.4.

Cortf, ¢

Costd.

Aquiter lhell Leoss) Mquiter llell loss! Aanwal | Pusping
losy

+ Distharge ¢
rate (D)
1175}

levsl
ta} H

lonal Area iStatic Nater! Proposed
[}

cozsszssE3Z B2 TE22ISS=28853EE22
[ e el LU S el -— 1 7!”-:!‘-&-!!““87.3 w3y
wIEY MO O PO DO w N ~owy M~ D KO~ O - e - O M Y P
e Bl GG ~ ol ﬁLI..LLlLS..uE.lL...uKm.L
sxiddRSg8SR oo AERfdSndgdndngd
[ B I e B e B B I o B B T B ] ”oen ” Laa o T o T o B o B e B e B B B o B ] ”
CCZETITTENTT BT ESTTCSES
S z R ¥ ¥
Szfzrgazo2R 23 S8n¥3II3
.'vanlusl“.l.lzvl - - W~ w .
ESE2IITSTCRE OEZ FIZ3ITEE
SabRRISIFTS= -5 ~wqa2RARY
BN @0 wm e e S - o P LR
EEY nHws = o<l
<3-¥ 22 ez
HEE] £ =3
- - - - -
- ne e LR LTI
o - e EnesnoRlgshigene
< =2 REoRCSHZSSIUSDES
- - e sssasasasseeen

L}
L]
[
[
]
L]
L
L]
-]
o8
L
]
®
2]
A
»
[
5
[
53
&
21
&
11
%
- ]
P
2

.
t
)
H
y
H
.
H
.
:
.
'
.
H
'
:
}
H
.
H
»
)
H
.
H
]
H
'
H
'
H
H
i
H
'
H
!
H
:
’
H
‘
H
.
H

1V, PASURUAM b PRODOLINGED TOMES (CONTINUED)
8.5

L LT LA &R REzIaIsALIRIIAN
ﬂ..l....ml.lvl.v‘n‘l‘la - l..DNQHBKuIIZ.I»ﬂﬁuH
'll - -
~ -y >y ey oy =
SIRIZoolI02 BB B o sorpspmrzsnos
BRZAIGRKRI=Z SHR =====
2asssmmm=2== 322 SSESEZSRSEREPEE:
2pappaamaar 322 = SEEBEAZ E
e ae we ae s on an wn an we av 2 B et e e e mn am ce e me s e ee mn ae s
SEESSDNBABAS A5 JTISTILSSISASNBS
] - . e - - s WY
BABEE 2388 28532 2E 83
SEaad z=ss 2HT= S A a5
s5edy iXge o £s i< =3
” S P Lo B N I ] "M o ” "
ZE3Rg8: 5SS SERSSHNEBECSHE £
=sH = R ietnt AR R A i Rl e i =
LLLS!\“SNH. N - 5'19..““7“.-‘ 6“.
= negs sansEsmEssses ==
- Y e e IE‘Z'S"‘B"7 —— —
= c=S5 SMIRERSIZSASS &8
=] e ~ SBEGecHe - - @
- -3~ -0 - - N TN W 0 NN DD e NN "~
-y WY = e - - - e @ = & l”
H 8sSf £.835z2zs528z ==
- - - - - R R T ErrE - -
-] o -0 4 o el B E - -l oy B
2 5288 5 FSLSSEZERE 23
< S==H Z.&=83SS2SEkS I
- - e - I LY -
numas=ge CE X R XL XN EEL R =%
m o
| £
(-] =1
I=s==scey Eozes psuz=sxzyngs ganx
mexrdddn SEgd dgcdgsddrids Sed
g
SR - S e H
W g e -
EZZR2I2202 LRBRZ Y¥IDSIZSI2232338 -3
(=] -a -— -
S2RRENSNB 328335 T8BIISLILSISSIT Ias
g 588 2E38 _B5¥ITTILIEIZ 23
Sezaza2z2p2z g2a2a22 S=azzzaazazzzz Hz2=
SEOTTTTITT LTI LoDTITITTTTT g0
fmrmesnora ez HSnzuscmemznns S22

BEST AVAILABLE COPY




Madiun Part-Project within the FY,.1988/1989,

Detail design drawing for the installation of precast concrete
lining was started since October 1987 and will be completed in July 1988,

(2) Tertiary Development

Within the last two fiscal years, a total number of 75 groundwater
irrigation facilities had been constructed completely to irrigate the areas
of about 3,408 ha. Most of the irrigation distribution system are con-
structed with open unlined canals which will be converted in the
FY.1988/1989 into a precast canal lining system,

During the FY,1986/1987, six (6) buried pipe groundwater system was
constructed in Blitar (TW 211, 212, 214 EJ), Gresik (TW 034 EJ), Pasuruan
(TW 118 EJ) and in Probolinggo (TW 96 EJ). A total units of 31 pump houses
had been constructed during the FY,1986/1987 and 40 units of those in
FY.1987/1988. Detailed information of these constructial works are shown in
Table 1.3,.6.

3.2.4 Pump Installation and Maintenance

A total number of 68 turbine pumpsets had been installed during the
FY.1986/1987 and FY.1987/1988, They are installed under the Part-Projects of
Madiun (18 sets), Kediri (29 sets) and Surabaya. (21 sets).

Typical installation of those pumpsets is shown in Fig 1.3.2, while
detail information concerning this pump installation is given in Table 1.3.6

At present 339 pumpsets have been installed since 1972, out of
which 130 sets are installed under the ongoing project and 209 sets have
been operated since the previous stage. If the pump is installed in plumb,
straight and free of sand discharge, a good quality vertical turbine pump
can be expected to operate of about 10,000 hours without pulling the
pumpsets out of the well, Pumpset repairs should be therefore scarcely.

The following table provides a list of pumpset repairs carried out
by the Part-Project concerned since 1986,

From this table, it is shown that pump repairs are relatively high.
It is due to the inferior quality of the pump component; perfectioning of
these components should be therefore given into priority along with the pos=
sible substitution using the local made component should be considered.

Item Madiun Kediri Surabaya Total
- Installed Pumpset 42 43 45 130
- Engine Overhaul - - - -
- Engine Repair 2 1 2 5
- Pump Repair 8 6 10 24
- Replacement of Gear Box 1 - 1 2
- Repair of Gear Box - 1 - 1
- Repair of Drive Shaft 3 4 6 13
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Fig. 1.3.2

TYPICAL INSTALLATION OF TURBINE PUMRSET
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ABLE, 1.3.6 TRRIGRTTAN DISTRIBUTION WIS (CNSTRUCTED \‘\
IN F.Y, 1986/1987

|i: tNo :'TW : Location «Command: Pump Canal lLength (m) H tNe 1 TW @ Location ¢ Covand ¢ Pump ¢ Camal Length (m) H
;IZ" : tNo 3 Village Area :Inscharge: H H i No ¢ Village : Area  :Discharge: H
{’j : H : Sub District H : : B B H b Mistrict : H : :
‘si ] B 1 District t (la) @ (1l/s) :Unlined:Lined: Pipe : Total @ ] : H District : (Ha) ¢ (1/8) :Unlined:Lined: Pipe : Total
- W s
j’) : SURABAYA PART-PROJECT H t  KEDIRI PRRT-PROJECT (CONTTNUED) H
. 'f : 1 1 034 : Banyutengah 152.92: @0 : 0~ ot - 368 WeB: 1 3 ;214 : Suberre o : X.46: 45 T - oz o~ 3 1@ ;182 ;
] H : 3 Panceng, Gresik : : : : : 1 : : s ¢ Sanankulon,Blitar 3 : : : : T
1%‘!' s 2 1 096 @ Jrebeng kidul 144,27 4S5 : 0~ o= 2397 : 2391 : 4 : 193 : Jaei s 45.%4: €0 : 19 -~ 3 - : 1979
A H i 3 wWanoasih, Probol inggo: : H H : H : H H : Papar, Kediri : H s H : H H
;1—5 $ 3 1 118 s Watesani 339,71 : 45 s 0= o= ¢ 187 : 1867 : : 5 1t 185 : Gayolan s 34,80: 45 s 1225 : ~ ¢+ - : 1225
':i‘ H H : Nguling, Pasuruan @ H H H 1 b H H H : Qmah, Kediri H H B H H H H
L7 : 4 : 083 : Saw :46,13: 60 : 184l : - : - @ 1841 : s 6 : 186 : Kiapitan : 53.00: 45 : B15: ~ : -~ s 2515 &
6 : : : Duan, Gresik : : : B : f 3 z : ¢ Purwoasri, Kediri : : B : : : :
: 5 : 101 : Peturyg s 4,55 & : 1599 : -~ ;- & 1599 ;7 5183 Vesplewm : 2. : 45 : 1% : -~ @ - :145%
) ‘4‘ T H : Panoermy, Gresik H H H H H H k] H H + Purwoasri, Kediri H H H H H H H
' :+ 6 : 103 : Lasem £32,13: 4S5 : 65 s - ; -~ » 1665 g : B : 200 : Mayargan :  3M.80: 45 r 133} ; ~ @ -~ $ 1343
. ¢ s H : Sidayu, Greik H F H : H H s : : : Jgoroto, Jawarg @ : H : T H :
- : 7 ¢ 111 : Kimtelan : 47.06 : &0 : XMB: - : - : 2048 : 9 : 20 : Jgxoto : 53.30: 45 : 2B807T: - ¢ - : 2807
Ig 1 3 « Puri, Mojokarto H H H H H 1 H H H ¢ Jogaroto, Jatbang 3 H H H 3 : s
oy s 8 : 113 : Menangpl : 45,61 ¢ &0 : A7 - - AN : 10 : 199 : Plemahan 1 46.30: 45 : 199 : - ¢ - 1999
i ° : : : Moosari, Mookerto : : : : : B : : : : Srobito, Jotbang s : : : : : :
fa : 9 : 086 : Pucangan $41.52: 45 : 14 - ¢~ : 147 : 11 1 X2 : Palrep 1 46,9 : 45 1 A4 : - ¢ - : 2144 ¢
'.: : B : Montong, Tuban : : : H H ] s H H : Swrobito, Jambang 3 : H H ] : t
x : 10 : 087 : Montong sekar : 31,61 ;45 : 60 : - 1 - @ 68D 2 12 2 195 ; Mancilan : 8.,40: 60 t 243 : - : - s 2243
;f: H H : Montong, Tuban H H H H H H H H H : Mojyoaguyy, Jarbang 3 ] H H H H ]
, £ 11 : 00 : Jetak TN &S t 178 - 3 - : 1708 : 213 1 196 : Betek t 61,0: €0 1 A0V: - ¢ - : 2190 ¢
J H H s Momtang, Tuban 3 H H H H H H H H ¢ Mojoagung, Jabang H i H H H H
"‘ : 12 : 100 : Jetak s 46,26 : : MW - - : 2IW: : 14 : 198 : Seguxiwep : 4.00: & t % ~ 2 - : 7% 3
", : : : Montong, Tuban B B . : : 2 : : : : Syohto, Jorbang ¢ H : s . : .
}' : 13 : 102 : Trutap 15161 : &0 s 206 : - : -~ 3 26063 215 : 203 : Muukan : 43,30 : 45 : 1145 : - 3 - : 1145
¥ 1 : : Plunang, Tuban H : : H t H H H H : Moyoaqung,Jorbang = H H H H H s
, 1 . : 14 : 119 : wWolocalih : 35163 45 : 1738 ; 206 - @ 1952 ¢ : 16 : 187 : Ketawang 1 41.80: : AW: - 2 - : 2020
. H s s Nguling, Pasuwruan 3 3 H H : 1 t H t 3 Purwoasri, Kediri ¢ t t : t H H
‘ £ 15 : 122 : Krogak :41.%: & : 1348 :375: - : 170 : : 17 : 189 : Wongmarto t 3B8.00: & ¢ 2% : - : - : 7%
H H + Bantaran, Probolinggo: H s H H H H H H : Prwoasri, Kediri ¢ B H : H : :
. : H s 18 3 19C : Madreto : 40.530: & ¢ 15%: - 1 - : 1936 ¢
. ¢ TOTAL FOR SURABAYA PART-PROJECT :631.41 @ : 71232 ¢ 591 : 7072 : 28895 H H : Papmr, Kediri H H : H t H :
. H H : 19 : 191 : Janbangan H 35.00: €0 : 1442: - : - : 1442 o
. : KEDIRI FART-PROTECT : s : : Papar, Kediri : : s : : s B
; s 1 : 211 : satrian : 46,00 ¢ ¢ = o+ = 312X0: 200 : 20 : 192 : Ngampel T 42.8: & : 1959 : - ¢ - : 1959 ¢
- H H : Yamgoro , Blitar ¢ H H H H H : H H : Papar, Kediri H H i : H H 3
1 2 : 212 : Godo deso $20.90: 2 : - - 3 30: 90 t
: H : Xanigxo, Blitar : H : H 3 : H TOTAL FOR KEDIRI PART-PRQUECT : 842,06 : :395: - : 50012 39927
3
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NO 2/1

Canal Length (m)

1AL 1.3.6 DOIGATION DISTRIBUTION WORKS OXSTRUCTED
IN F.Y. 1987/1968

sDisch, (1/s):Unlined:Lined:PVC Pipe: Total @

Command.
Area
s (ha)

Village
Sub District

t
H
H

tDiach. (1/8) :Untined:Lined: PVC Pipe: Tral 3

I

+Command
Area
(ha)

o o we

Digtrict

Village
Sub District

s ee

o ove e

: KEDIRI (ONTINUED)
: 51,92 ¢ 28293 25

121 KN 3 Bendosari

2

H

176 3

:19.39

5 90 : Sokrah

PART-PRATECT : MADIUN
1

v e e

W0 : 45

40
45

" w0
2 &

. ]

W ~
~ [l

e e e e

60
€0 : 1600

s 55.40 ¢

Wungu, Madiun
Tulung 1

1 Saradan, Madiun

d 9l

2
3

2B

e o e wm

]
£aBH
8.7

a o e 4

1494 3

3
H
H

14 :
25

1480

] 8
R
R 9

s Mojaagung, Jarbang

3 Grogal, Kediri
:208 KN 3 Godean
:197 XN : Xarcbelah
:204 KN : Qurah malang

7
8

9:

: 1814

1 .20 :

t 53.00:

45

: 51.53 3

9

&0 3412

:48.20 1

:SY 101: Dukuh

8

45

t 41.64 3

:205 KN : Plemhan 11

10

0

3 59.40 :

.

2314 ¢

0

56.00:

:SNg 98 : Kerscharijo 1

10

. e
- e
[}
e e
T
A
-
~m
~N
w . o
"]
~
T Ir

1216 KN

b
g

: M1B: 13:

&0

3 51.20 2

224 : 23 :

45

1217 KN 3 Bulu

90,33 ¢ 100 13

:SNg 100: Pleset

12

: Berbek, Nganjuk
:218 KN : Sumber urip

Pangiaxr, Ngawi

45

¢ 50,61 :

14

382 & 305

29749: 3N 3

: 718,402

TOTAL FCR MADTUN PART-PROTECT

3631 ¢

3599 : 22

H

45

KEDIRI

Bangle

PART-PRQJECT

1 30011

s 685.135; 30518: 393 :

TOTAL FOR KEDTRI PART-PROJECT

: 1614 ¢
3

ko)

1 37.67 3

Kanigaro, Blitar

o o

1210 KN

1

. a

. .

e p—— L g Ty T Ty TR e T s
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TABLE 1.3.6 IRRIGATION DISTRIBUTION WORK

Surabaya Part-Project

FY.1987/1988

CONSTRUCTED

NO-3/3

: ™ Location : sProposed : :

No : No Village : Comand : Pump ¢ Canal Length (m) :
: : Sub District : Area :Discharge: :

: : District : : :Unlined : Lined : PVC Pipe: Total :

: : : (Ha) : (L/s) : : : : :

: : Tebas s : : : : : :

1 : 021 : Gondang Wetan : 35.41 : 45 s 180 ¢+ - - : 180 :
: : Pasuruan : : H : H : H

2 ¢ 117 : Randu Gog : 50.718 : 60 : 1545 : - - s 1545 ¢
: : Kejayan, Pasuruvan : : : : : :

3 : 080 : Kertosoo : 34,60 : 60 ¢ 133 : - - : 1335
: : Sedayu, Gresik : : : : : : :

4 : 112 : Kepuh Pandak : 55.44 : &0 : 1868 : 14 - : 1882
: : Kutorejo, Mojokerto @ : : : : : :

5 : 120 : Tanjug Rejo. : 36,43 : 40 : 169% ¢ 37 - : 1733
3 : Tongas, Probolinggo : : : : : : :

& : 121 : Kropak : 36.34 : 4 : 1369 : - - : 1369
: : Bantaran, Probolinggo: : : : : : :

7 : 105 : Karang Asem : 43,03 : 45 s 1299 ¢ - ¢ - : 1249
: : Jenu, Tuban : : : : : : :

8 : 107 : Sumr Jalak : 49,02 : 60 T 2053 : - - :+ 2053 :
: : Plumpang, Tuban 4 : 4 3 t 3 tH s

: : 4 H 4 H : : :

9 : 108 : Kesamben : 45,65 : 60 s 1783 ¢ - - : 1783
: : Plumpang, Tuban s s : : : : :

10 : 109 : Banjar Agung : 45,43 : 60 T 2242 : - ¢ - : 2242
: : Rengel, Tuban : : : : : s :

11 : 110 : Pucangan : 36.48 : €0 s 1882 : - - : 1882
: : Montong, Tuban : : : : : : :

12 : 123 : Talun : 24,75 : 30 s 754 ¢+ - ¢ 400 : 1154 :
: : Mntong, Tuban : : : : : : :

13 : 138 : Sumber Agug + 38,75 : &0 t 1233 ¢ - - s 1233
: : Plumpang, Tuban : : H : : H :
Total for Surabaya Part Project : 532,11 $2089 : 51 : 400 & 21350
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3.2.5 Operation in the Irxrigation Units

(1) Pump Boards in Operation

The irrigation units whose construction was financed, even par-
tially, from funds made available by IBRD Loan 2119-IND amount to 132. These
irrigation units can be subdivided into a number of categories depending on
the type of works financed by the Loan proceedings as follows

all construction components funded by Loan 2119-IND
canal construction only financed by Loan 2119-IND

pump installation only financed by Loan 2119-IND

canal construction and pump installation funded by Loan
2119-IND.

oO0Owy
. ' (1] (1]

The works executed for categories B, C and D above were carried
over from previous Project stages. The following table provides a summary of
all units in operation under Loan 2119-IND as of December 31lst, 1987.

DART PRQJECT TOTAL CATACRY A CATAORY B CATRERY C ARV D
Units Comand Units Comend  Units comeand Units Camand Units Cammand
Area Area Area Area Ar=a
o (Ha) (No) (Ha) (1) (Ha) {(io) (Ia (1) {na)
Kediri 50 1,931.3 34 1,415.4 10 363.9 4 92.5 2 - 52.5
Madiun 38 3,431.6 38 3,43l.6 - - - - - -
Surabaya 44 1,956.4 30 1,339.9 - - 1 43.5 13 567.9
Total © 132 7,319.3 102 6,186.9 10 363.9 5 41,0 15 627.4

The above table indicates that 102 production wells (serving
6,186.9 ha) were executed in the framework of Loan 2119-IND for the 132
irrigation units in operation under the Loan itself. The complete list of
these irrigation units with the respective works financed by the Loan is
given in Table 1.3.7. Out of the above 132 units were established by the Ex-
ecuting Agency (P2AT) during the prresent Project stage as of December 31st,
1987.

The operations of the above pump units were however, assisted by
P2AT in their activities, Some statistical indicators ccncerning the opera-
tion pump units are given in the following table,

ITEM UNIT PART PROJECT PROJECT
KEDIRI MADIUN URABAYA

Number of Units Financed (No) 50 38 44 132

by IBRD Loan 2112-IND

Total Command Area (Ha) 1,931.3 3,431.6 1,956.4 7,319.3

Average Command Area (Ha) 38.6 90.2 44,5 55.4

Total Number of Farmers (No) 4,480 7,734 5,955 18,169

Average Number of Farmers

per Command Area (No) 20 240 135 138

Average Land Tenure

per Farmer (Ha) 0.43 0.44 0.33 0.40
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TABLE 1.3.7

PRRT - TUBEWELL
PROJECT RUABER

LIST OF PUMP BOARD & CPTRATION HOURS MADICN PART-PROJECT

YABUPATEN - rECARATAN

CoamAND  wOEYS  START OF
AREA AWIER  OPERATIONS

WANREED MEMEEPS  OPERATION
kv OF HIFFA FEES
140) (RE/MOUR }

PUNP DPERATICK MOURS

1983 1964 1965 1986 19B7  1983-1987

(HA)  LOAN 2119 (DRIE) H
KEDIRI 029 VEDIR] - VERAS 89.1  CaRALS  JAN 1977 HIvFR 137 1,650 ¢ 1,240 BN 995 983 1,573 5,674
091  REBIRI - NERAS 369 CinAlS  OCT 1970 HiFRR 45 1,1% ¢ 54 39 48 33 54 2,535
112 AEDIRL - wAIES 2. CARMLS LA ] HIPFR 7 2,000 H 495 us i 151 218 1,393
131 KEDIRD - NGARItUWIW 20,1 CAWALS  FEP 1983 MIPFA 8 ™ 5,225 323 385 %5 1.646 4,527
133 1EDIRY - NoRD!LiwIK 6.9 (&MALS A%k J9BY  hikkA 13 1L - (11 e 23 o8 1,39 4,589
w49 rEDIR] - PLEWANAN Su.l  CANALS  JL 1971 WIPRA % 1400 1.5%7 91,3 99 3§ £.977
052 rEDIR] - FLinAnA 36.0  [(ARMLS  JWA 1977 HiFPA 11 Léw ¢ [1]] 154 1,002 511 2,359 4,745
0bs  VEDIRL - PLEMARAN 35,4 CANALS  AUD JP70  HIFRR n 1,400 @ 102 1 85 811 2.028 4,938
110 KEDIRI - PLEMAMAN 25.5  CNLS+PUNP  JUm 1983 HiFPA 1) 1,60 59 b2 M2 b3 21w 4,74
173 KEDIRD - PLEMAGAN 2.7 /L OCT 1985 HIFFR 76 1,000 ¢ - - 2 ANy 2,52 3,953
179 FEDIRL - PLiWihal Se.0 AL AUE 1986 PIAT 137 1,5%¢ 1 - - - o3 1,930 2,995
182 VEDRIR) - PLEMAHAN 42.2 ALl OEC 1986  HIPPA 103 1,50 ! - - - L,B80 3154 5,014
185 REBIR] - GURAM 334 ALl Juw 1586 BT 9% 1,400 ! - - - s09 1,575 2,184
166 KEDIR! - PURNOASR] 34,4 CNL3+PUMP DEC 1984  RIFPA 83 1,800 - 9 206 a7 985 1117
186 VEDIR! - PURMDASR] 44.8 218 3EP 4986 F241 116 1460 - - - 163 2,039 2,202
{88 VEDIRD - PURWOASR! 35,8 AL Juw 1988 #2AT 122 1,400 ¢ - - - 2 2,42 3,083
171 REDIRL - AUNIANG (1 AL BEl J985  HIPFA ) 1,50 ¢ - - K] 81 1,45 1,787
160 KEDIR) - KUMJANE 40.2 ALt Aty 1986 P241 118 1,00 ¢ - - - 9 2,415 3,801
175 AEDIR) - BARE 55.% ALl HOV 1985  MIFEA 85 1,500 ¢ - - 199 1,408 1,832 8,049
183 VEDIRI - pibE 45.9 AL MAY 1566 P8l 134 1,50 ¢ - - - 1,6 %756 5,242
B4 1LEDIR] - FaRE 4“4 ALl oll Jv8s  Fawi 92 1,50 2 - - - 135,68 1,778
193 KEDIRL - PeRdR 1.6 By AUE 1986 P21 191 1,%09 B - - - 139 1,207 1,4up
187 xEDIR! - FURMDASR! 31.0 AL Juk 1987 Pl 82 1,500 - - - - Thé Tob
169 YELIRL - PUEWORSHT 4.4 el LA AL ki8] 4 1,%49 ! - - - - 1,448 1,442
190 ¥EDIRI - PAPAR 43.1 AL Jut 1567 P2RT 92 1,500 : - - - - 1,068 1.0bb
191 MEDIR! - PAPAR 35.0 ALl Jue 1987 plAT 9% 1,500 ¢ - - - EE )44 1.833
192 oEPIPI - #APAR N AL Ju 1997 PZRT [} 1,500 H - - - - 1,485 1.415
{
017 NBANJUK - FACE 21,0 CANALS JW 1975 HIPPA 3 Byo | 1.360 5% n M 73 3119
153 NBANJDL - PACE 32.9 CANALS Jug 1982 HICPR 1Al 1,500 H 111 891 1,199 83 258 2,509
155 WOANIWY. - PACE 36,2 PP INST AUG J9BE  HIFPA n 1,500 ¢ - LS LB TR E53 4,932
117 NGANJUX - LDCERET 2.6 PUNP INST KOV 1963 HIPPA 38 144 ‘ 555 813 1,287 LS 1,130 4,831
119 NBANM - (OCERET 0.2 PUMF INST ik 13ED HIEPA &l 7 i 122 13t G4 8e9 511 2,393
139 WBANIUK - LDCERET 20,5  PUNP INST Jaw 4583  KIFPA 3¢ W a9 01,523 315 Bod 4,054
169 WGANJUK - GONDANS 4.3 ALl ocy 1985 E1FEA 14 1,600 ' - - 273 B42 1,552 2,689
17 NGANJUX - BONDANS 4.1 ALl 5CT 1985 RiFFa 9 1,400 : - - 109 B2 §03 1,624
176 NGARJUY - BONDAKG 41.8 L 83V 1585 nlfRk 54 1,56 B - - 387 1,420 1,5 3,70%
177 NEARIUK - BONDAND b AL NDV 1983 Liled ] 103 1,400 H - - W2 29 1,88 3.08%
178 RoAWJUK ~ SONTONE: - P AL KV [985  HIERa 62 16 - - 4 LI L9 3,295
17 NGAMJUK - LEHES. (b 39.9 ML DEC 1985  MIPFA 128 1,400 & - - 108 1,079 1453 2,636
203 JOMBANG - RDJDAGUNG 9.1 AL JUL 1987 E2A1 128 1,0 - - - - ] s}
196 JOMBANE - NOJDAGUNG 55.6 AL Ju 1987 kP21 ] 1,600 - - - - 399 199
195 JOMBANG - NOJOAEUNG 31.5 AL g 1987 FZA1 80 1,600 - - - - 420 420
198 JONBANG - SUMORITO (LN ] 218 JuL 1987 P2AT 81 1,59 1 - - - - 958 958
199 JOMBANG - SUMOEITD “.e AL JUL 1967 P21 8 1,50 - - - - 452 452
200 JOMBANG - JOGDROTOD 3. AL &b 3987 PlAT 51 1L,1% - - - - )] B¥
201 JOWBANG - JOBORCTD 53.1 ALl AUG 1907 P2AY 1 1,8% ¢ - - - - 1,mMm 1.091
202 JDHkANE - SumDEITO 4.3 AL #UG 1987 (23 139 1,600 { - - - - 316 370
210 BLITAR - SANAN KiLON 35.9 AL Jut 1967 P2Al n 1.2% - - - L P 1 B 1,413
21 BLITAR - KANIGORD 3.1 ALL AUS 1987 Paa1 n 150 - - - - 857 657
212 BLITAR - KANIEDRD 18.0 ALl M 1987 P2AT 7% 5L, - - - - n M/
SUMMARY FOR KEDIR} PART-PROJECT
ESTABL ISHRENT INBILATORS B PUNP OPERATIDN HOLRS
AVERREE QOZDAYION FEE 1,422 RE/HDIR JToTRE 12,234 8,340 16,072 25,704 71,489 137,84
MUMEER DF UNITS 5% NUMEER OF FARRERS 4,480 {AVERAGE 1,064 82 1,610 881 1,737 1,194
TOTA, TRRIGATED ARER LI W AYERAGE FARMERS/C.A. 9¢ FARMERS/UMIT i -
AVERGBT CONMAND hREA 38.6 HA/UNIT  AVERABE LANE TENURE 0.43 dhs7ARMER iNDTE Tne yearly average nas teen rosputed besec on the
! nusber of sonths of recorded eperetion. A tubewell
H with 31z sontns of operation 1n a certain vear mil

therefore account tor 1/2 of that sperific year.
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PART - TUBEMELL YABUPATEM - KECANATAN  COMMAND  WORKS  START OF  MAKAGED BMEIMBERS  OFERARTION PUSP OPERATION KDURS
PROJECT WUNBER KREA UWGER  OPERATIONS  BY  OF WiFPA FEES fommee-
(W) LOAN 2119 (DAIE) (L] {RP/HOR) & 1983 1984 1985 1986 1907  1983-1%67

SURABAYA 035 BRESIK - DUAUW 48.5 PP INST MY 1964 P2RT 193 1,000 - 1,428 TeA 1,023 794 4,011
073 GRESIK - DUMUK 5.4 AlL Y 1984 F2T hit] oo - "3 136 1,103 1,151 3,703
076 GRESIK - BUKUM 3.4 AL mAY 1984 F2MT 48 1,000 - %7 Y 1,620 1,1% 3,780
083 GRESIK - DUKUM 46.2 AL SEF 1987  PAT 146 1,560 - - - - 811 |18}
081 FESIK - S1DAYU 82,4 AL JR 1986 P2A1 188 1,40 & - - - 9 1331 2,04
084  BRESIK - SIDAVY 58.9 AL IR 1906 P21 139 1,000 ¢ - - - 4 (33 1,449
103 ERESIK - SiBAYH 55.8 [LA8 SEF 1997 PN 132 1,20 3 - - - - -
082  GRESIK - PMICENS 60.1 [ X8 MY 1986 P2AT 1 1,000 ¢ - - - 1A 3 W1 2,492
101 GRESIK - PANCENG 4.6 ALL SEP 198)  PIMT 186 1,2% ; - - - - L] 4
078 WDJOKERTD - BANGSAL 40.2 AL JOL 1986 P2MY 309 1,000 - - - A 2,38 3,13
098 MOJOVERTO - BANESAL 4.1 ML MG 1986 P2MT 170 1,000 ¢ - - - Lm o o2an 389
097 MOJDWERTO - WUTDREJD 43.1 ALL SEF 1986 PN 160 1,000 1 - - - 2 1,183 1,135
111 MOJOYERTD - PURL L18) ML SEP 1967  P2AT 191 1,%0 ! - - - - MS 54%
113 ROJOKERTD - MDJOSAR] 45.6 AL SEP 1987  P2AY 19 1,90 i - - - - 59 549
092 PASURLIAM - GORLANGMETAN 444 ML SEP 1986  PINY 167 1,000 ! - - - 57 1,993 2,0%
093 PASURUAN - NGULING 38.6 AL SEP 1986  P2AT 76 1,000 - - - e 2,673 3,397
118 PASURUAM - WGLRING .9 ALL SEF 1982  PNY 98 1,000 - - - - 1,000 1,080
119 PASURUAN - WGULINE 35.2 ALL SEF 1987  FIAT % 1,50 ¢ - - - - 1,104 1,104
094 FROBOLINGGO - SUmBERASIN  41.2 38 SEP 1986  PIAY 150 1,000 ¢ - - - LM 2, m 3,006
095 FROBDLINGGD - SUMBERASIN  47.1 Al SEP 1985  POATY 18 1,000 ! - - - 827 1, ,in
996 FROEDLINGED - WONOASIN “s3 ML SEP 1587  P2AY 1)) 1,000 1 - - - - 1, 1,544
122 PRDEDLINEED - DANTARMM L3 ] el SEP 1%R7 PIMY 1% 1,000 3 - - - - 803 803
038 TubAN - PALANG IR0 OMSePUrP JUL 1984 P2AT n 1,2 - - - - 4 ALl
073 TURAN - PALANG 32.% Al APR 1984  P2AY " 1,20 3 - - - - 597 597
(54 TUBAN - RERMURAK 3.5 CNLSeFimP  Jun 1963  P2AT 13 1,250 2 - - 380 303 401 1.564
055 TUBAN - WMERAKURM 208 CMLSPUWP UM 1985 P2AT o8 1,2 ! - - 1,028 L3N 460 1.910
036 TUBAN - MERMLURAK 41.0 CWSeonP 3N 1985 F2AT [} 1,2% 2 - - (1] 39 1,433 2,4%4
057 TUBAM - MERALURMY 38.0  CHLS+PuURP JUN 1384 F2AY 5 1,2 ' - 895 1,89 1,47 2,183 6.130
050 TUBAN - MERAKURAK 35,2 CNLGWPUWP  JUN 1985  FZAT L 1,2 : . - 989 1,002 2,13 4,234
039 TURAN - NERACURAK 4.9 IWLSePURMP JUN 1985 PIAT -1} 1,9 ! - = L0 1,03 1,84 4,6%
060 TUBAN - MERMLURAK 43,4 CWS+PUMP JUN 1985 PMAT 80 1,250 3 - - 948 893 2,354 4,395
061 TUBAN - RERAKURAK 35.1  CNLS+PUNP  JUM 1984  P2AT 9% 1,2 ¢ - 491 1,495 83 2,847 4.85%
062 TUBAM - MERAKURMK 39.5  ONLS+PumP JUN 1985  P2AT 54 1,250 3 - - 1% 7718 1,1 3,119
065 TUBAM - WERAFURMK 56.9  CMS5PUNP JUN 1985  F2AY 8 1,2% ! - - 687 1 197 1,223
063 TuBM - JENY 49.8  ONLS+FUMP JUN 1905  P2AT 182 1,2% ¢ - - 605 669 1,484 2,138
064 Tubhd - JEWD 67.3  ALS+FuMP JUw 1985 F2AT 132 12% 3 - - W 326 1,084 2,207
070 TURAN : PERGEL ¢ T 47.1 AL MG 1986 F2AT b1k 1,2% ¢ - - - 179 1,154 1.333
071 TUBAN - REMGEL a4 AL Juw 1985 P2AY 135 1,2%0 ! - - 1,154 440 1,980 3,562
072 TUBMI - PLUMFANG $6.2 AL SEP 1986  F247 197 1,2% ¢ - - - 8 2,13 2,200
102 TUEAK - MOWIDNG 55.8 AL SEP 1587  PZ2AY 187 1.%0 ! - - - - 16 16
086 TUBAK - NONTONG 41.5 AL SEP 1997 P2AT 26 1,300 - - - - - 0
087 TUBAN - MOWTONE 3.6 LS8 SEP 1907  P2AY 104 1,50 ¢ - - - - 2" 34
090 TUBAN - KONTONG 33.4 AL SEP 1987 PN 3 1,% ¢ - - - - 3 2
100 TUBAN - MDNTONS 4.2 ML SEP 197 F2MY » 1,% - - - - n n

SUMARY FDR SURABAYA PART-PROJECY

ESTABLTSHMENT INDICATORS PP OPERATION HOURS

NUNBER OF tM1TS
TOTM. IRRIGATED AREA
AVERAGE COMMAND ARER

AVERRGE DPERATION FEE  1.210 RP/MOUR JLE 3,784 15,100 20,043 53,062 91,983
L} WUMBER OF FARMERS 9,958 AVERAGE 1,892 1,300 1,080 1,89 1,467
1,9%5.4 WO AVERAGE FARNERS/L.A. 135 FARMERS/UM1T

.5 WAJUNIT  AVERAGE LMD TEWURE 0.33 NA/FARRER

SINRARY FOR JANA T1wR PROJECT

ESTABLISHNENT INDICATORS PUNP DPERATION HOURS

AVERAGE OPERATION FEE 2,011 RP/HDIR 10TAL 12,236 18,743 44,385 60,236 161,322 304,923
RUMBER OF URITS 132 KUNBZR OF FARMERS 18,169 {AVERABE 1,064 1,003 1,202 99 1,91 1,256
TO0TAL IRRIGATED AREA 7,319.3 WA AVERABE FMMERSI/C.A. 130 FARMERS/IM1T !
AVERAGE COMMAND AFEA 5.4 HA/UMET  AVERRGE LAND TEMURE 0.40 HA/FARNER INOTE ¢+ The yearly average has been tosputed based on the
t nusber of sonths of reroroed operation. A tubeweil
H with sir oonths of operation in a certein year mill -39 .
therefore account for 1/2 of that specific year.
BEST AVAILABLE COPY



TASLE 1.3.7 LIST OF PUMP BOARD & OPERATION HOURS MADIUN PART-PROQJECT

FART - TUBEHELL PABUPATEN - YECARATAN  COeAND  WOWXS  START OF  NAMAGED PMEMBERS  OPERATION PUKP CPERATION HDURS
PROJECT NURBER NES UNDER  OPERATIONS Y  OF WIPEA FEES [ Raateienhand -
(HA)  LOAR 211  (DATE) {40} (RP/HOUR) ¢ 1983 1984 1985 1986 1987  1983-1987
HAD 1K 052 WADIOW - PILANGKEWCENS  110.2 AL OCT 1984 P2MT uHS 3,000 H - S L, 1,342 1,568 4,113
053 WADIUN - PILANGKENCENE  101.8 AL OCT 1984  P2AT m 3,25 ' - 453 1% 842 1,94 4,017
054 MADIUN - PILANGKENCEND 110.9 ALl 0€T 1984 PIAT m 3,000 H - 810 1,23 M 1,59 4,540
035 MADIUM - PILAMBKENCENS  10T.0 ALL OCT 1984 P2AT n 3,000 H - T2 1,790 1,5 1,998 5,198
056 WADIUM - PILANGKENCENS  123.0 AL OCT 1984 P2AT w2 2,400 ! - 5 8’ oLne 1L, 3,859
057 MaDIUM - PILANGKEMCENS  100.¢ ML OCT 1984  P2AT 149 2,600 4 - ML 1,158 1,819 3,544
059 WADIUN - PILMMGKENCENS  112.9 ALL WAR 1986 P2AT 2% 3,000 ! - - - 0y 1,13 1,781
057 NADIUN - FILANDKEWCEWS  10b.4 ML o1 1984 P241 1 )} 3,200 L)} - "L 1,236 1,562 4,434
060 WADIUM - PILANGKENCEMG  111.4 .18 OCT 1984 P2AT 2% 3,200 ()4 - e84 1,983 1,337 1,443 5,667
061 MADIUM - PILANGKENCENS 1150 ML 0T 1984 P2A1 195 3,3% (! - 8 2,046 1,344 1,012 6,150
089 MADIUM - PILANGKENCENE  90.0 ALL WPR 1987 F2AT 4 3,000 4 - - - L W1 1,643
062 NBAWl - PAROM 112.4 ALL S0V 1985 P24l 243 3,850 (1)) - - 11,03 66 1,762
(e3  NBAMD - PARDM 3.9 ALL wOV 1985  P281 215 3,850 () - - 1,310 813 2,198
(€] NoAl1 - PARDN 100.6 ML MV 1985  P2AT 224 4,500 (1} - - - 1,55 81t 2,382
085 NGANL - FARDM 105.4 AL MY 1988 P2AT Fall 4,000 H - - - 351 13 1,124
Mbb NEAW] - PALIM 9.4 LN AW 1985 P2AT 198 1,850 {8)4 - - - 1,373 ne 1492
067 NGMIL - PARON 70.% ML WAY {906  P2AT 267 4,500 {8} - - - 57 7 964
068 NEANE - PAKON 108.8 .18 NAY 1986 P2AT 73 4,50 1) - - - 479 1,005 1,684
ALY wbhul - PARDN 8.8 ML mAY OB P28 b 14 4,54 ! - - - 440 525 1,143
10 NEdWl - FEDUNGSAMLM 7.4 ML Wy 1583  P2A1 209 3,000 % - - - 82 m 1,198
(153 wEAR] - 1.EDUMSGALMR i28.3 AL nAY {985 P2AT 289 4,000 H - - - 414 p ) 9%
072 whAKl - KEDUNGRALAR 8.7 AL nAY 1986 P2AT 195 4,000 : - - - 34 204 540
073 NBAWl - KEBUNGGALAR 63.7 [ 18 MAY 1986 P2AT 154 4,000 H - - - 822 187 98¢
74 KGAK] - KEDUNGEALAR 105.6 ALt WY 1%84 F2A1 Pl 4,000 4 - - - 00 154 LH
475 N6AN] - FEDUMGGALAR 105.2 AL HAY 1984 P2AT 256 4,00¢ H - - - 359 107 4bb
074 MAGETAR - BENDD 57.0 ALt APR 1987 P2AT 124 4,500 : - - - - 1,094 1,094
[ SAGETAM - BENDO 46.0 ALL APR 1%87 P2AT 153 4,000 : - - - - b SR
078 WAGEVAN - BEMDG 9.4 ML AFR 1787 PN 196 4,50 ! - - - 34,815 1,949
9719 MAGETAN - BENDD 7%.8 ALL APR 1987 P2A1 189 4,50 H - - - - 1,02 1,023
280 BAGETAR - BENDG 82.8 ALL &FR 1787 F2A1 20} 4,000 : - - - 4+ 1,037 1,041
581 MAGETAN - NADSPATY 84.2 ALY APR 1907 PN 17 4,000 ! - - - 01, 1,201
* V8 et Thet - MRPSPTTT - 7.8 (1% ¥R Pl 193 4,000 H - - - 13 bl 397
0B3  NAGETMN - MAOSPATI .o ML AR 1987 PN 203 4,000 H - - - 18 1,115 1,133
084 MAGETAN - WADSPAT] 98.4 ALL APR 1987 e281 FA] 4,000 ¢ - - - - 455 [}
085 PONOROED - SIMAN 80.0 AL Wk 1987 PAT 108 2,300 H - - - & 1,24 1,25
086  PONDROBO - S1MAM 83.b AL APR 1987  P2AI 94 2,300 B - - - 162 2,142 2,304
087  PONORDGD ~ SIMAM 40,0 AL APR 1987 P21 9% 4,000 H - - - - 470 470
088  PONDROSD - SimAN 4.0 Mt APR 1967 Pl f 4,000 ' - - - - 93 (131
{4} : Flat yrarly rates converted into howrly rates dased on average farsers’ water request. . '
SUMKARY FOR MADIUM PARY-PROJECT
ESTABLISHNENY INDICATORS i PURF OFERATION HOURS
AVERAGE DFERATION FEE 3,712 RP/ROUR LTDTAL 8,819 13,210 22,509 36,071 1,118
NUMBER OF UNLTS 7| MMBER OF FARNCRS 1,74 L AVERABE 3,08 1,803 1,120 1,012 1,164
TOTAL IRRIGATED AREA 3,431.6 HA AVERAGE FARMERS/C.A. 204 FARNERS/UMIT H
AVERAGE COMMAND AREA 90.3 WAJUNIT  AVERAGE LAND TENURE 0.44 HA/FARIER INTE : The yearly average has beee cosputed based on the

BEST AVAILABLE COPY

nunber of sonths of recorsed operation. A tubewell
with sir sonths of operstion io a certain year will
therefore account for /2 of that specific year.
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The above indicators relevant to each Pump Board in operation under
Loan 2119 are also contained in Table 1l.3.7.

(2) The Water Users' Association (HIPPA)

The operation in the ground water irrigation units are carried out
by the farmers (water users) organized in associations called HIPPAs
(Himpunan Petani Pemakai Air).

According to Presidential Instruction 2/1984, HIPPAs are estab-
lished on a village (desa) basis under the administrative Jjuridisdiction of
the Pronpinsi-Kabupaten-Kecamatan-Desa system, They are responsible for the
operations and maintenance of all the tertiary units of the irrigation
schemes (surface as well as fed by ground water) located in the territory of
the respective desa. The ground water facilaties are operated by an emana-
tion of the HIPPA which is referred to as Pump Board.

The organizational structure of a Ground Water Users Association is
shown in Fig.l.3.3.

(3) Establishnment, Training and Assistance by P2AT

The initial step in the establishment of a new Pump Board after <the
construction of a tubewell irrigation system is completed, including well
drilling and installation of the pump and engine, consists of a survey on
the land ownership of the whole command area carried out by P2AT,

After the land ownership survey and in consultation with the vil-
lage chief, P2AT formally established the new Pump Board with a function
usually attended by the sub-ditrict chief and other officer. In that occa-
sion the members of the Pump Board appoint their own leader, secretary,
treasurer, operator, water master and heads of the tertiary blocks,

A short training coures for the farmers and Pump Board officers is
then held by P2AT concerning several aperaticnal and administrative
subjects,

With this training course the Pump Board establishment proper is
completed, However, in order to continue the training and guidance until the
farmers become reasonably acquainted with all aspects of the operations,
P2AT retains overall management responsibility for a certain period
(formerly two years, now one year only) after the Pump Board establishment.
In this period P2AT bears the cost of fuel and lubricants and takes care of
all needed repairs and maintenance of the entire tubewell, After this period
the facilities are handed over to the Pump Board for direct management.

(4) Rotation Schedules

Two types of rotation schedules are enforced in Kediri-Surabaya and
Madiun Part-Project and they differ in the time required to complete a rota-
tion, number of daily pumping hours, number of blocks served and time allo-
cated for maintenance,

- 41 -
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fig 1.3.3
INSTITUTIONAL ESTAELISH'ENT FOR JAWA TIMUR GROUMD WATER DEVCLUEPENT
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The differences between the two adopted schedule are summarized below:

Xediri - Surabava Madiun
Average Command Area (ha) 42 90
Average Design Discharge (1/s) 45 100
Number of Blocks in the
Command Area 7 9 to 15
Duration of a Complete
Rotation (days) 7 14
Daily Irrigation Hours 18 21
Daily Pump Stoppage Hours 23,00 - 5,00 5.00 to 6,00

13,00 to 14,00
21.00 to 22.00

Maintenance During Pump During Pump

Stoppage Hours Stoppage Hours
and at the End
of the Rotation’
for a Full Day

Different local conditions, size of command areas, pump capacity
and other consideration lie behind the selection of the two rotation
schedules in the different Project areas. It should be however clarified
that with the unification of the management, development strategies and size
of irrigation units all throughout the development area no reason appeared
to support the adoption of different schedules in the Project area. It was
therefore decided that the even-day, seven-block, eighteen hour rotation
schedule should be enforced in a2ll the irrigation units developed in the
rainfed areas since year 1986.

(5) Pump Operation Hours and Fees

The summary of operation hours and fees for the 132 tubewells
financed under Loan 2119 since their etablishment is shown in Table 1.3.7,.
The review on the record indicates that year 1987 registered a remarkable
increase in the total number of pumping hours with respect to the previous
year, The trend is general with a few exceptions due to local conditions or
contingent circumstances. The following table provides a summary of the
average operation hours recorded in the part-projects of Kediri, Madiun and
Surabaya since 1983,

Part-Project Year 1983 Year 1984 Year 1985 Year 1986 Year 1987

Kediri 1,064 582 1,010 881 1,737

Madiun - 3,055 1,403 1,121 1,012

Surabava - 1,892 1,304 1,049 1,769

Average 1,064 1,013 1,202 999 1,501
- 43 -



The operation fees as given in Table 1.3,.,7 appear rather dis-
uniform., An attempt has been made to correlate them with the size of the
respective command areas. The results are graphically shown in Figure 1l.3.4.

From the analysis it appears that no correlation exists between the
two parameters and, therefore, the operation fees in the different Part-
Projects should be investigated to give reason of the criteria adopted by
the Pump Boards in establishing the said operation fees.,

(6) Water Use

A study was conducted on the actual water use in the field as an
attempt to evaluate the farmers' performance for the cultural cycle 1986~
1987, The investigation was carried out in a number of sub-areas where the
available information appeared sound enough to allow reliable conclusions.

The study consisted of a comparison between the theoretical water
requirements relevant to the crops grown in the command areas during the al-
ready mentioned cuitural cycle and the amount of water actually supplied by
the farmers to the field during the same period. The computation methodology
has been discussed in Annex-D of "Operational Aspect of Water Management",
to which the reader is addressed for further details. The outputs of the
study are represented by the following three main indicators computed on a
monthly and yearly basis :

-percentage of the crop water requirements covered by the surface
water supply:

-percentage of the crop water requirement satisfied by the
abstracted ground water;

-overall water deficit expressed as a percentage of the crop water
reguirements,

A summary of these three indicators (monthly and Yearly values) is
provided in Table 1.3.8 for each investigated Sub-Area.

The study still indicates an underusage of the ground water
facilities, In fact, although the water deficits with respect to the
theoretical crop water requirements have decreased by 50% after the tubewell
implementation, they average now 22% on a yearly basis for the entire
Project and their distribution during the year varies from Sub-Area to Sub-
Area (see Table 1.3.8).

A summary of the water use (yearly values) in the Project area for
the cultural cycle 1986-1987 is provided in the table of the following page.
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Part-Project Sub-Area Surface Water Ground Water Overall Deficit
] (%) (%) (%)
Kediri Pace 3% 43 18
Plemahan 56 43 1
Average for Kediri 47 43 10
Madiun Caruban 29 40 31
Magetan 55 30 15
Ngawi 63 20 16
Average for Madiun 46 31 22
Surabaya Gresik - 42 58
Mojokerto - 71 29
Pasuruan - 71 29
Probolinggo - 46 54
Tuban - 54 46
Average for Surabaya - 53 47
Average for the Project 41 38 22

3.2.6 Agricultdral Development

(1) Cropping Patterns for Year 1987

Beside the Government overall policy for agricultural development,
the aspect prevailing from the technical point of view in the establishment
of the cropping patterns for year 1987 was represented by the type of soil.

The planned cropping patterns were mutually agreed upon by the
farmers, Pump Boards, Agricultural Service and Executing Agency at the
beginning of the cropping cycle and were supposed to be strictly binding on
all cultivators of a certain command area.

Table in the following page summaries the actual versus planned
cropping pattern in the investigated Project Sub-Areas for the cultural
cycle 1986-1987,
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SUMNARY DF WATER USE FOR CULTURAL CYCLE 1986 - 1997

TABLE 1.3.8
PART - SUB-AREA T SDUKCE OF WATER USE COVERAGE OF THE CROF MATER REQUIREMENTS EXPRESSED IN PERCENTAGE OF THE SAME
PROJECY AND
{ND) DEFICIT DCT NOV DEC JAN FER MAR AFR MAY JUN JUL AU6 SEP OCT NOV DEC TDTAL
KEDIR} Pate S Surtace Water cem ee= == b6 73 36 O3 100 M4 05 2 3 100 9 9
Bround WNater e mee eee 9 1 1 7 100 53 77 &3 79 100 100 10 43
Deficit —— e -—= 25 2 &3 55 0 22 $ 11 18 0 0 ] 18
Plesahan 4 Surface Water e === -=~ 100 100 100 98B A4 &b 5B 57 AY 62 100 100 3
Sround Water vee mem eee 2 2 2 42 44 40 54 100 100 10O 100 100 1]
Petficit e = e 0 0 0 o 12 0 0 0 0 0 0 0 1
Average Surface Hater - == === f] 85 &4 &3 73 33 M 28 29 29 100 5 4
Ground MNater e wee ce- [ 3 1 23 7% %7 67 19 88 100 100 S0 43
Deficit - e —— B Y 5 12 5 18t 0 0 0 10
WADIUIN Caruban 4 Surface Water 5 22 100 10 100 % 2 8 I ¢ 0 0 e=- ove o= by
Bround WNater 100 41 100 100 100 T 27 30 19 3 U4 2) cee e e 40
Deficit 0 36 o [ 0 0 70 62 80 &Y T& IF e mvm eee u
Nagetan 2 Surface Water 100 Joo 100 100 75 100 30 25 1 23 37 W eee eem w-- 55
Sround Water 0 0 0 3 3 100 13 22 22 48 95 100 - --- == 30
Deficit 0 0 o0 o0 20 0 57 % M 29 0 0 .- --- --- 1%
Kgawi 3 Surface Mater 23 88 93 100 100 100 4 54 75 55 37 T4 - ee- —- 83
Ground Water T o133 o100 ¢ 37 3 12 3 27 % - e - b{}
Deficit 70 0 4 0 0 0 39 43 12 13 3 g == - - 1
Average Surface Water 32 41 98 100 94 98 2% 7 M A 24 ¥ - ee- - 4
Ground WMater 47 23 45 78 88 37 17 19 17 M 4l 4 -— e - 3
Deficit 23 16 1 0 4 0 9 WM S A2 A 3] e mee eee 22
SURABAYA  bBresik 3 Surtace Mater - 0 0 06 ¢ 0 0 o 0 0 © ¢ 0 --—- --- 0
Bround Hdater --= 40 51 204 10 32 38 48 37 19 40 M3 1N --- --- 42
Deticit ~—- 40 49 79 90 4B 462 52 63 €1 40 27 20 --- --- 58
Mojokerto 1 Surface Water - =—— 0 0 0 ¢ 0 o0 0 0 0 0 0 0 - 0
fround Water - ~== 43 38 30 3 3& 100 63 100 100 100 100 100 --- "
fefacit ~.- == 81 42 W 9 W 6 2 ] ¢ ¢ o & - 29
Pasursam § Surface Nater - e ¢ & & € 06 6 ¢ 06 o0 00 ¢ § --- (1]
Bround Hater — - M 2 4 33 40 100 100 100 100 100 100 100 --- n
Deficit ee === &b 78 % &Y &0 O 0 0 0 0 0 0 --- 23
Probalingga 1 Surface Water =~ == 0 0 O0 0 0 0 o 0 0 0 O O -- 0
Ground Water - == 4 A W 8 100 14 18 32 100 43 3B 7 --- 43
Deficit — - 60 M T 92 0 86 B2 68 O 57 42 21 --- 57
Tuban 4 Surface Mater - 0 06 0 0o 06 o0 ¢ o o o0 o0 O -— --- 0
Sround Water - % 4 [ 4 25 100 3b 4B 4B 100 100 93 - --- b1]
Deficit -~ 5% 58 94 9% 15 0 & 32 52 0 O T o= --- 4
Average Surface Water - 0 06 b 0 o 0 o0 6 O © o0 o6 ¢ --- 0
Ground Water - 4b 4 19 1] 24 49 S0 S50 48 88 B 8 91 --- 33
Deficit — 5% S5 81 89 T 31 % S5 52 12 4 15 9§ --- ()]
AVERABE Surface Mater 32 48 97 57 61 38 3 W% ¥ 25 20 25 23 S0 &b 4
FOR THE Ground MNater 7 2 26 A 14 15 N I} I M4 59 40 T4 49 U 38
PROJECT Deficit 23 02 17 A W 21 32 4% M 30 2t 15 [ 3 0 2
[ 3
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SUMMARIZES OF THE PLANNED VERSUS ACTUAL CROPPING PATTERNS IN THE
INVESTIGATED SUB-AREAS (1986-1987)

Part Sub-Area Type of Planned Cropping Actual Cropping
Proiject Soil Pattern Pattern
Kediri Pace Havy l.Wet Season Paddy l.Wet Season Paddy
2.Dry Season Paddy 2.Polowi jo
3.Polowi jo 3.Polowijo
Plemahan Medium 1.,Wet Season Paddy l.Wet Season Paddy
2.Dry Season Paddy/ 2.Polowijo
Polowi jo
3.Polowi jo 3.Polowijo
Madiun Caruban Heavy l1.Wet Season Paddy l.Wet Season Paddy
2.Dry Season Paddy 2.Dry Season Paddy
3.Polowijo 3.Polowijo
_Magetan Light 1l.Wet Season Paddy l.Wet Season Paddy/Sugar Cane
2.Polowi jo 2.Dry Season Paddy/
Polowijo/Sugar Cane
3.Polowijo 3.Polowijo/Sugar Cane
Ngawi Heavy l.Wet Season Paddy 1l.Wet Season Paddy/Sugar Cane
2.Dry Season Paddy 2.Dry Season Paddy/Sugar Cane
- 3.Polowijo 3.Polowiijo/Sugar Cane
Surabaya Gresik Medium 1l.Wet Season Paddy l.Wet Season Paddy
2.Polowijo 2.Dry Season Paddy/Polowi jo
3.Polowijo 3.Polowijo
Mojokerto Medium 1l.Wet Season Paddy 1l.Wet Season Paddy/Sugar Cane
2.Dry Season Paddy/ 2.Dry Season Paddy/
Polowijo Polowijo/Sugar Cane
3.Polowijo 3.Polowijo/Sugar Cane
Pasuruan Medium 1l.Wet Season Paddy 1l.Wet Season Paddy
2.Dry Season Paddy/ 2.Polowijo
Polowijo
3.Polowijo 3.Polowi
Probolinggo Medium 1l.Wet Season l.Wet season Paddy
2.Dry Season Paddy/ 2.Polowijo
Polowijo
3.Polowijo 3.Polowijo
Tuban Medium 1.Wet Season Paddy l.Wet Season Paddy
2.Dry Season Paddy 2.Dry Season Paddy/

Polowijo
3.Polowijo

Polowi jo
3.Polowiso

ping

It should also be noticed that, according to the established crop-

calendar,

the cultural cycle in all the Project Sub-Areas, was planned

to start in October/November and last until the next September/October. That
was not always the case recorded in the field and different cropping calen-

dars were enforced.
month of January in Kediri Part-Project,

November/December in Surabaya Part-Project.

More precisely the land preparation took place in
October in Madiun Part-Project and

the



(2) Crop Intensity

The crop intensities and agricultural production in 52 out of 132
irrigation units were directly or indirectly monitored in year 19287 as shown
by Table 1.3.9.

The monitored cropping intensities in the Project in year 1987 are
sunmarized herebelow :

Crop Intensity : Part-Project : Project
(%) : Kediri : Madiun : Surabaya :
: Min Max Ave : Min Max Ave : Min Max Ave : Min Max Ave
Year 1987 : 243 358 287 : 129 300 234 : 257 303 220 : 129 358 265

The above figure are worth some comment and interpretations.

The average crop intensity for the Project has reached 265% only
due to the surprisingly low values recorded in the Madiun area which
averaged 234% in 1987. The figure of 234% relevant to Madiun Part-Project
has been established based on the following average crop intensity in- the
Madiun Sub-Areas :

= Caruban 285% (6 surveyed tubewells)
- Ngawi . 243% (8 surveyed tubewells)
- Ponorogo 274% (2 surveyed tubewells)
~ Magetan 168% (7 surveyed tubewells)

The evaluation of the crop intensity in the other Part-Project
shows a good performance in Xediri and, to a lesser extent, in Surabaya,

(3) Agricultural Production

The availability of round the year irrigation made possible by the
installation of ground water facilities, is not always accompanied by proper
land preparation methods, appropiate use of High Yield Variety seeds, ac-
curate application of fertilizers and pesticides and timely wedding. This
situation, combined with some shortcomings in the tubewell operations and
farmers' attitude appears to affect in particular the outputs of the
polowijo crops.

This seems to the confirmed by the monitored crop yields in tne
Project Area. In fact, while the achievement for paddy production appears
satisfactory (5.7 tons/ha on the average), the polowijo yields indicate a
need for an improved performance. ’

In order to give full reason for this statement the agricultural
yields recorded in 1987 have been compared to the expected ultimated yields
in both rainfed and fully irrigated areas valid for small holdings similar
in size to the ones prevailing to the Project. The reference yields shown
herebelow are adopted by The Royal Tropical Instjitue of Amsterdam in order
to the determine the feasibility of agricultural projects (see Agricultural
Compendium for Rural Development in the Tropics and Subtropics, Amsterdam,
1981, section 6.4.2).
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{unit : Tons/Ha)

Kind of Crop Average Yield Ultimate Expected Yields
for Project Rainfed Irrigated
(Year 1987)
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It should, however, be clarified here that the above ultimate
yields are expected to be attained only after a number of years (generally
in the order of five) of full irigation. The yields obtained during the ini-
tial years of agricultural projects usually range between 40 and 60 % of the
ultimate yields.

Considering that the first Projects areas financed by Loan 2119
were equipped with ground water facilities starting from year 1983, it is
safe to assume that the conditions for optimum production are still being
established and that the potential inherent to ground water develcpments has
not been fully exploited yet by the farmers. Seen under this light the
polowijo yields recorded in 1987 appear therefore in line with the average
expectations for newly established irrigation projects.

(4) Crop Budget and Farmers' Income for Year 1987

A monitoring of the 1987 farm management covering farming costs
(land prepaation through harvest) and farmers®' income from crop was carried
out by the Project with the assistance of the Agricultural Office.

The monitoring exercise was conducted by interviewing samples of
farmers with the help of questionaries dealing with production, seeds ap-
plication, use of fertilizers and pesticides as well as labour requirements.

The monitoring has allowed to establish the production cost,
farmers®' income from harvest and consequent benefits in the agricultural
cycle 1986 - 1987 for six different crops, namely wet-season paddy, dry-
season paddy, soy beans, ground nuts, maize and onions. The results of the
investigation, representing average value for the Project, are shown in
Table 1.3,.10,

From the following summarized table it can be seen that if we ex-
clude onions the most profitable cropping patterns for the entire 1987 cul-
tural cycle can be identified as wet-season paddy/dry-season paddy/maize and
wet-season paddy/soy beans/maize for heavy and medium-to-light soils,
respectively. wet-season paddy/soy beans/onions, by far the most profitable
of all cropping patterns, is prevailing in Plemahan Sub-area of Kediri Part-
Project only.
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TABLE 1.3.10 CROP
WET - SEASON FADDY
ITEMS OF Unit Quantity Unit Price Tatal
cest 222000000 memmememmee—e—ms mm—mmmm s e
(Unit/ha) (Rp/Unit) (Rp/ha)
Seeds kg 50 337 16,839
Fertilizers kg 5295 125 65,625
Pesticides 1 S 2,325 11,763
Hired Labour
- Man day 33 1,189 &3,097
- Woman day 58 899 51,767
—- Cattle . day 19 2,461 47,862
Ground Water
Irrigation hour 20 1,320 26,780
TOTAL COST 22,733
INCOME FROM Rp 16¢G,000 @ Ton 5.7 = 942,000
YIELD (Rp)
BENEFIT (Rp/Ha) 629,267
DRY — SEASON FADDY
ITEMS OF Unit Quantity Unit Price Tota)
cosv 00000000 ——mmmme————— -
(Unit/ha) (Rp/Unit) (Rp/ha}
Seeds kg 22 337 7,651
Fertilizers kg 410 125 Bs,250
Pesticides 1 S 2,325 43,763
Hired Labour
- Man day 50 1,189 659,425
— Woman day 37 899 33,276
- Cattle day 10 2,461 24,608
Ground Water
Irrigation hour 10 1,320 13,200
TOTAL COST 203,073
INCOME FROM Rp 160,000 @ Ton 3.1 = 836,000
YIELD (Rp)
HENEFIT (Rp/Ha) 614,927

BUDGET FROM YEAR 1987

50Y BEANS
1ITEMS OF Unit Quantity Unit Price Tatal
cCostT 00 mememmemmmmm s e e
(Unit/ha) (Rp/Unit) (kp/ha)
Seeds kg 18 733 13,253
,Fertilizers kg 51 125 6,354
FPesticides 1 1 2,783 2,978
Hired Labour
- Man day 24 1,189 28,060
- Woman day a 899 7,087
- Cattle day 0 2,461 ()
Ground Water
Irrigatian hour - 1,320 7,220
TOTAL COST 65,652
INCOME FROM Rp 600,000 & Toan 0.6 = 360,000
YIELD (FKp)
BENEFIT (FRp/Ha) 294,348
GROUND NUTS
ITEMS OF Unit Quantity Unit Price Total
COoSsT -- ———-
(Unit/ha) (Rp/Unit) (Rp/ha)
Seeds kg 80 1,242 99,917
Fertilizers kg 58 125 7.168
Pesticides 1 2 2,750 6,463
Hired Labour
- Man day &7 . 1,189 79,035
— Woman day 14 899 12,780
- Cattle day 16 2,461 38,954
Ground Water
Irrigation hour 16 1,320 23,404
TOTAL COST 247,740
INCOME FROM Rp 741,667 @ Ton 0.7 = 519,167
YIELD (Rp)
BENEFIT (Rp/Ha) 251,427

BEST AVAILABLE COPY



CROPS PRODUCTION FARMERS FARMERS

CosT INCOME BENEFIT

(rp/ha) (Rp/ha) (Ro/ha)

Wet-Season Paddy 282,733 912,000 629,267
Dry-Season Paddy 201,073 816,000 614,927
Soy Beans 65,652 360,000 294,348
Ground Nuts 267,740 : 519,167 251,427
Maize 209,233 736,200 526,967
Onions 790,459 2,587,500 1,797,041

The main indicators for the above three cropping patterns in year
1987 are shown below :

CROPPING PATTERNS TYPE PRODUCTION FARMERS FARMERS
o) cosT INCOME BENEFIT
SOIL (Rp/ha) {Rp/ha) (Rp/ha)

Wet-Season Paddy/Dry- Heavy 693,039 2,464,200 1,771,161

Season Paddy/Maize

Wet-Season Paddy/Soy Medium 557,618 2,008, 200 1,450,382

Beans/Maize Light

Wet~Season Paddy/Soy Heavy 1,138,844 3,859,500 2,720,656

Beans/Onions

Considering that the average land tenure for the Project amounts to
0.40 ha it can be seen that the 1987 harvest has entailed for an average
family living in the Project area benefits ranging from 580,000 to 710,000
Rp/year. Plemahan area, showing a benefit of 1,090,000 Rp/year, is a for-
zunate, isolate exception.

These figures are situated slightly above the per-family income of
the entire country (about 550,000 Rp/year) and do not depose in favour of

the farmers' capability to repay the cost of the Project or part of it.

3.2.7 Rainfed Areas Development Study

The feasibility study for further implementation of groundwater
development had been completed under the previous stage of Madiun
Groundwater Development Project and in the framework of the ongoing East
Jawa Groundwater Project. As a result the following 24,480 ha and 14,210 ha
of land respectively had been selected as priority areas for the next
groundwater development program.

(1) Madiun Plain

According to the available data, the total area of rainfed sawah
and tegal in Madiun plain is estimated at 8,700 ha and 35,000 ha respec-
tively. Out of such total area, rainfed sawah and tegal distributed within
the potential area of deep and shallow groundwater irrigation is estimated
as follows : '

- 53 -



Location Rainfed Sawah Tegal Area

Shallow Deep Shallow Deep

(Ba) (Ba) {Ha) (Ha)
Ngawi - 4,810 - 6,760
Magetan 370 75 95 915
Madiun - 2,250 1,230 5,220
Ponorogo 140 110 1,300 1,210
Total (Ha) 510 7,240 2,625 14,105

The dry area located in the potential area of shallow groundwater
irrigation, that is in the low flat plain along the Madiun River between the
town of Ponorogo and Madiun, will be proposed as the shallow groundwater
development in the next construction program.

For deep groundwater development, larger rainfed sawah block cover-
ing more than 45 ha should be defined, and the result is the following :

Location Rainfed Sawah Block
(more then 60 ha)

Ngawi 3,330

Magetan 150

Ponorogo -

Total (ha) 4,040

The above rainfed sawahs are located outside the shallow
groundwater potential area and should be served therefore by deep tube well
irrigation system,

{2) Kediri - Nganjuk Area

Most groundwater irrigation developed in Xediri-Nganjuk area 1is
located in the area of the existing surface water irrigation facility, and
groundwater is used to supplement irrigation water for a year round as a
conjunctive use water. It was concluded therefore, that groundwater develop-
ment in the Kediri-Nganjuk area is to be limited and shifted to Blitar area.

(3) East Jawa's Other Areas

Outside of the above two areas, a total of 14,020 ha of land 1in
East Jawa has been selected as priority area fo the next construction
program, With this land the irrigated sawah are included for the next con-
struction program, because it suffers from high shortage of surface water
during the dry season, For immediate construction program, however, the ir-
rigated sawah with low income should be of first priority.

Such low income irrigated sawah is located under the sub-area of
Tuban (1,216 ha) and part of the sub-area Pasuruan (900 ha). Hence, the
total of shortage irrigated area with low income which should be immediately
developed within the next construction program is 4,306 ha including the
Sampean Baru area of 2,100 ha.

(®))
Y
|



Sub Area Rainfed Sawah Irrigated Sawah Total
(ha) (ha) (ha)
Tuban 3,064 1,216 4,280
Mojokerto - 2,820 2,820
Pasuruan - 1,360 1,360
Probolinggo 1,150 410 1,560
Sampean Baru - 2,100 2,100
Lumajang 1,900 - 1,900
Total (ha) 6,114 7,906 14,020

OCut of the 1,900 ha of rainfed sawah in Lumajang area,

661 ha

should be given as first priority for possible inclusion in the extended
porogram of work of Surabaya Part-Project to maintain the Project target of
13,000 ha as stipulated by the Loan Agreement,

(4) Prospective Rainfed Areas

On the basis of the above discussion and irrespective of the Gowver-
ment policy, the following table gives the figures of rainfed areas in East

Java where groundwater 1is protentially developed for irrigation supply
either by constructing shollow cor deep tube wells,
Sub area Shallow Well Deep Well Total
Rainfed Irrigated
' (ha) (ha)
Madiun 3,13 4,040 - 7,175
Xediri - - - -
Tuban - 3,064 1,216 4,280
Mojokerto - - - -
Pasuruan - - 300 200
Probolinggo - 1,150 - 1,150
Sampean Baru - - 2,100 2,100
Luma jang - 1,239 - 1,239
Total (ha) 3,135 9,493 4,216 16,844

The total area mentioned in this table is excluding the total area
programmed to be developed by the ongoing project, that is 13,000 ha as
stipulated by the Loan Agreement of IBRD - 2215 IND,

3.3 Extension Program

This program deals with monitoring and assessment the effects of
project implementation and operation of the constructed facilities to the
natural, social and economic environments surrounding the Project. The main
works of this program to be carried out by the Project consists of the fol-
lowing items :

(1) Monitoring/studies on the physical and economic project effects in-
cluding changes in water regquirement, ground water level and
quality, aquifer behaviour as well as the cropping pattern and
farmer's income;
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(2) Investigate/study on the diversification of groundwater irrigation
techniques including the utilization of spring/artesian aquifer,
demonstration command area, O & M up-grading with the involvement
of private sector to the project implementation.

It should be noticed that the monitoring activity for technical
aspects nas been carried out since the previous Project stage. A comprenen-
sive monitoring system covering the entire project area was already in ex-
istence and in operation at the starting of the present engineering serv-
ices,

The aspects considered by the Technical Monitoring are basically the
followings :

Aspects tems Monitoring Method
aquifer Behaviour Water Level - Observation wells with 21 AWLR and
points to be periodically measured

Environmental Water Quality - Periodical measurement of electric
Effects conductivity and water sampling/
laboratory tests

Water Requirements Pumping Hours - Carpet monitoring of all pumps
and Use
Pumping Discharge - ditto
Irrigation - Periodical field measurement by
Efficiency samples
Agriculture Cropping Patterns - ditto
Types of Crops - ditto
Crop Intensity - ditto
Crop Yields - ditto

The progress of this program as of July, 1988 includes the selection
of the wells to be monitored, preparation of the monitoring forms and estab-
lishment of a standard data base to contain the information collected.

Due to the already mentioned budget constraints no organized data
collection and field campaign could so far take place. Only separate
efforts, carried out on a good will basis, could be undertaken by the
different Part-Project by availing of the practices and organization estab-
lished during the previous development stages.

3.4 Preparatory Program
This program deals with preparatory activities for the future ground

water project in Palu (Central Sulawesi), Tuban, Gresik, Ngajuk, Magetan and
Sampean Baruzones, scheduled with the forthcoming Sub-Sector Loan Irrigation



Project., Main works to be done by the Project in this preparatory stage are
to monitor and inventory the potential aquifer in Palu and Sampean Baru area
as well as to assess the shallow aquifer pontential for small size irriga-
tion schemes in the area of Nganjuk-Pace, Palang and Sedayu, Ngawi, Magetan.

To support the above activities, the Consultant has provided
a_technical assistance to carry out inventory survey on the existing wells
in the proposed development area in the Palu area and monitoring survey on
ground water use, aquifer behaviour and ground water quality in the Sampean
Baru area.

As part of this preparatory program, a field trip to Palu area and
study on groundwater quality distribution in Asembagus Zone had been con-

ducted by the Consultants.

3.4.1 Inventory and Monitoring in Palu Area

In October 1987 the Consultants had visited the proposed groundwater
development sites in Marawola and Tawaeli areas to inspect the site condi-
tion and make some inventories of the existing groundwater facilities, keet-
ing was held with the Head Officer of the Regional Office of Public Works
Central Sulawesi and the Senior Staff of the Water Resources Division of
this office, A series of intensive discussion was held with Project Manager
of Parigi - Poso Irrigation Project. Complete report of this field visit had
been submitted to the Project Manager BP,P2AT Jatim in November 1987,

Aé a result, an overall work item and execution schedule of this
forthcoming Part-Project had been prepared tentatively in October 1988 as
shown in the following page.

3.4.2 Assessment of Shallow Aguifer Pontential for Small-sized Irrigation
Scheme in Nganjuk/Pace, Palang & Sedayu Ngawi and Magetan,

In many areas of East Java, shallow groundwater utilization for ir-
rigation purpose has been develaoped by private sector. Most of the wells
were constructed using poor design, material and drilling method.

To improve the productivity and income of small farmers, such shal-
low small well irrigation which need only small capital investment, will be
promoted with some improvements on the quality of the wells. This will be
done through close guidance and supervision to the small local drilling con-
tractors and farmers.

Within the area of Ngawi, Magetan and Pace (Nganjuk) as well as
Palang and Sedayu (Gresik) phreatic or shallow groundwater was found and the
local farmers have been familiar with the small scale shallow groundwater
irrigation systems, Such area will be nominated as an area for demonstrating
the above mentioned program.
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TENTATIVE WORK ITEM AND EXECUTION SCHEDULE OF THE PROPOSED

GROUNDWATER DEVELOPMENT IN PALU AREA

Work Item :FY,1987/88: FY.1988/89 : FY.198%9/90
t:NDJF M AMJJASONDJFM:AMJJASONDJFM
1. Preparatory: :
Works : :
- Topo Survey :======Q :

Geo-electric:o===0

et (O o0 s 00 sa o0 se v |ee

sounding : :
- Seting of Wells o=0 20 wells :
- Detailed Design o=======0 20 wells :
2.Construction: : :
- Drilling Tendering s o===0 : o==0
: : 10 wells : 10 wells
- Drilling of Well : o=======0 : o=======9
- Distribution System Tendering o===0 : o==0
H : » 10 wells 10 wells
- Distribution System Contruction o======Q3 o======0
) : : 10 sets 10 sets
- Pump Installation O==01 0==0
3.0peration : :
: : 10 groups
- HIPPA Organization : o==0
: H 10 schemes
- Operation : : o=========Q

-

.Monitoring & Evaluation

Monitoring :

Evaluation

H O=0

The technical specification for a small scale groundwater irrigation
system will be as follows :

- Avarage discharge rate = + 5 1/s

Average well depth =+ 30m

Pumping system = 2-3 inch, self priming centrifugal pump
" (portable)

Method of drilling = man power (manually)

Command area = + 5 ha

In case the available funds are limited to support the above men-
activities will be confined to carry out some pumping test

tioned program,



program., This program will be conducted on each sub-area by pumping the ex-
isting farmer's small well with centrifugal pump to assess the shallow
aquifer potential of the sub-area concerned.

3.4.3 Sampean Baru Area Monitoring

Sampean Baru area is a new area to be prometed as additional
development area for groundwater development under Jawa Timur Groundwater
Development Project.,

Originally, this area was scheduled to be irrigated by the Sampean
Baru irrigation project, but after re-evaluation of the full supply of
available irrigation water during dry season, some area of around 2,100 ha
located at the tail-end will suffer of irrigated water shortage. This area
then was switched to be irrigated by the groundwater irrigation,

During the F.Y 1986/87, =2ight (8) Test Wells have been completely
drilled at Sampean Baru area by P2AT. This result indicates that further

well drilling program in Sampean Baru can be proceeded,

Program for monitoring of water use, changes in groundwater level
and quality in the Sampean Baru Project area will be carried out for the
wells constructed by other agencies such as sugarcane factories, private
wells etc and new eight wells.

Monitoring of groundwater utilization and behaviour is proposed to
be concentrated in coastal area of Asem Bagus where a lot of wells con-
structed by P2AT or other agencies exist, and saline water intrusion is pos-
sibly occured.

3.5. Project Budget

The following tables provide the budget of IBRD Loan 2119-IND as of
August 1,1988, The allocation of each work item within the framework of the
total allocation will require some minor adjusment. It is due mainly to the
increase of equipment and supplies costs which is caused by the overall of
adoption of precast canal lining proposed to be distribused under the
category of Equipment & Supplies. As of August 1, 1988 the estimated balance
of loan allocation and disbursement expressed in US$ million will be as fol-
lows :

Item Estimated Disbursement Revised Loan Balance
(Accumulated up to Allocation (Aug.1,1988)
August 1,1988) (1986)

- Civil Works 3.75 3.46 - 0.29

- Drilling & Installation 2.55 2.71 + 0.16

- Equipment & Supplies 17.76 18.44 + 0.68

- Consultant 7.70 8.10 + 0.40

- Training 0.20 0.20 + 0.00
Total 31.96 32.91 + 0.95
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TAXE 1.3.11
£A57 JAVA GROUND WATZR DEVELOFMENT PRIJECT
SEVENTEENTH TPRIEATION PPOJECY : EROUNDMATES COMOINENT
SCHERULE DF COWSULTING SERVICES
SCHEDULE OF PROCUREMENT OF EQUIPNENTS & SUPPLIES {Expressed in USS 1,000} fug. 1st 1908
LTEN SPECIFICATION QUTLINE REQUIRED ESTIMATED TOTAL s PENARYS PROGRAN LOCAL  LOCAL  FOREIGN  VOTAL
QuantlTY NIT it PRICE cosy EGIIVALEXT (Rp.Mil} (Eq.USY)  (USS) (uss)
(RP.1,000] (RP.1,000) (USS 1,000) -
FY 1987/88
1. VERTICAL TURBINE PUFPSET G = 43 L/5, TDH = 35 M 10 Seis 19,890 192,000  120.3p Engineering Servizes
=43, TDH = 20 19 Sets 18,000 342,000 207,90 - On-geing 309.87  187.7¢ 231,19 iR
G s 50, TOH = 40 b Sets 23,100 119,600 04.28 - Preparetory EJ & Sulawesi 127,32 17,40 000 .M
@ = 60, TDH = 30 15 Sets 21,000 N 191.49 - Preparatory Losbok 65.03 352,30 0.00  32.30
= b0, TOH = 20 20 Cets 20,%0 410,000 ) Subtztal for E/S 322,21 3745 23113 S4B.60
meeen seeeeeoes Sur.ey
SUB-TOTAL 70 Sets 102,400 1,407,600 £33.2% Fr19288/89 - On-going 116,20 71.83 0.00  71.8%
- Preparatory €3 & Sulawesi 00,64  49.02 0.00  49.02
2. MONITORING EQUIPMENTS SALINITY & WELL WONITORINE SYSTEW ! §, 45¢,3¢0 247,16 FY¥i580/39 - fre'tory Losbok keropheto 250.00 151,98 0.00 151.98
--- Subtotal for Survey ME94 272,83 0.00 272.8%
Subtotal FY 1997/88 971,05 $90.30 231.1% 821485
3. CASING & SCREEN N.D. 16" - 8° BUAKF CASING 1.820 L} 90.00 1¢7,800 95.%7 memoeoomammeen
N.D. B® - 6" WIREWDUND SCREEN 780 ] 130.00 117,000 n.12 FY 1988/89
ik - Engineering Services
SUB-TCTAL 2,500 ] 240,00 280.2% 170.79 FY1988/89 - On-going 308,87 187.76 23118 418.91
- Extemsicn .90 T.0e 9.%0 .9
4, PRECAST CANRL SEEMENT Type-A Package | 6,150 PCS 3E.90 224,918 138 FY1988/89 - Precaratory E) & Sclawesi 127.32 77,40 0.0 7.0
Tipe-A Package I 18,000 PCS 36.80 662,400 403 - Pregaratory Loebot 85.03  32.30 0.00  52.30
Subtotal 28,1% 295,33% pLY Subtotal for E/S 322.21  UT.AS 3Lt 960
Type-B Package I 7,000 PCS .0 264,420 161 Survey 0.00 0.0 0.00 0.00
Type-E Package 1) 74,750 PLS .4 2,371,400 1,563 - Extension 0.00 0.00 0.00 e.00
Subtotal 2,750 2,83, 880 1, Subtotal FY 1968/89 $22.21 31743 231,15 54B.80
SyB-T0TAL 106,500 o] 3,788,218 2,263 FY 1589/90
Engineering Services
- Extension 0.00 .00 ¢.00 ¢.00
Survey 0.% 9.00 0.00 0.00
T0TAL FROCUREMENT COST $,899,613 3,302 Subtotal FY 1989/%0 0.00 0.00 9.00 0.00
Tetal 1493.26  907.76 452,30 1370.05
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SEVENTEENTH 1RRIGATION PROJECT {1BRD LOAN 2119 IAD). GROUNDMATER COMPONEN! TARE 1.3.12
UPDATED COST ESTIMATE AND SCHEDULE OF EIPEMDITURE

(Expressed ir Million Pp. & %1llion USS, 1 IS8 = Rp.l,849) Rug, st 19
SPLANNED TOTAL EIPEMDITURE: ACTUAL H SCHEDULED EIPENDITIRE UP 1D MAR, 1969 H ESTINATED :REVISED  :BALMNCE :
:{Stat! Appraisal Report) : EIPENDITIRE R ettt DL :  TOTAL SYPENDITURE LOAN sESTIMATE:
17E08 H [1581) t [as of %ar.1967) iFY 1987788 (INPLEMENTEN): FY 1988/89 :Subtotal FY 1967°B8-68'09: tALLOCATION; H
$ommmemmsemmees oo Jommemmmrssemmessmmeo oo : .- : : m--=t - 3{1988) H H
: local  Forgs  Totl o 5O IBRD  Total : &0) IR?  Total : 501 1580  Total : 601 130 Total : 601 16D Total Cost:(US $) : (US ) :
© {USS)  (USS]  (USS) : (Pp.) (USH] JEq.UTHN: (p.t (USHY JES.UER: tRp.)  (USH) YEQ.USSE: {Pp.}  (USS) (Eq.USS) :lEq.USS) (USS)  {Eq.USH) : s s
1. CIVIL ¥ORKS k] : i ! ¢ : : : H
fast Java : 6 0.9 (.69 073 0.0 133 ¢ 335 0156 0.18: 120,21 0.37  0.49 : 164.586 0.7} 0.8y : 0.03 1.33 2.16 2 H H
Radion T 101 1,02 2,63+ 101 085 L6 : 5119 0.23  0.26 : 110.%4 049 0.54 : 1AL7Y 0T 0.82: (.11 LY 2,48 : H !
Kedir i-Nganjuk 1.7 178 LS 058 052 1.00: 40,68 008  0.21: 7531 034  0.38: 11599 0.92 0.59: 0.3 104 1.9 ¢ H :
Base Cost ERR 00 2 S 0% TAB: 232 LT 409 : 128,72 0.57  0.6%: 31406 1.0 1,99 M2.28 1.9 22U 299 LT 6.33 :USY 2.20 ¢ B
Prysical Contingencies : €¢.37 0.8 0.73: 0.00 0.00 0.00: 0200 000 0.00: 0.00 000 0.00: 0.00 0.00 0.00: 000 000 0.00 :SDR 1.00 : H
Expected Price Increase = 1.39 1.20 2.79: 0,00 000 0.06: 0,00 0,00 0.00: 008 000 0.00: 0.00 000 0.0b: 000 0.00 0.00 :1ML H H
Suktatal %49 533 1102 232 LTT 40912872 0.97  0.65: TIA.06  1.40 [.59 :442.28 L9 2Hu: 2% 1N 6.37 (US$ 3,48 : -0.20:
2. DRILLINE AND INSTALLATION wnesy H srurse H H 1 szureer . tere : rwenr 3 wreer
East Java T 0.9 L04 1.3 : 118 09 2,05 75.60 0.3 038 : 4.53 0.0 0.03: 82,13 0.3 0.2 L19 1.28 2.47 :
*adivn s 08y 0,9 1, am 0% 1.2V s 4B 07 A% M1 AT AT 1NN A 0y 080 090 1,78 ¢ :
Vediri-Nganjuk t 038 0% 0.9%: 0% 026 (.82t 422 0.0 003: LI7 000 0023 938 0.04 0.051 057 0.3 0.87 ¢ H 3
Base Cost : L7 2% 263 240 168 400 : 19630 0.3 O0.kh: 70.42 03 0.36 222091 0.88 1.92: 2536 1.3 3.12 ;LS 1.70 : s
otysizal Contingencies @ S.17 0.2 0.43; 2.0 5,00 f0C: 3.0 S.00 C.00: .00 000 0.00: 0.50 0,00 .06 000  0.00 0.0 :SOR .80 : H
Expected Price Increase ¢ 0.69 0.8 1.35: 000 000 000: 000 000 ©000: €00 0.00 0.00: 0.00 0.00 0.00: 000 9.0 0.00 :TTL H :
Subtotal r LW e 6,00 1 2.2 1.A8 410 : 19650 0.5  C.bb: .42 0.3 0.36 : 22691 0.98 1.02: 2.3 2.5 S.42:U8¢ 2.1 ¢ 003 :
3. BATERIAL & EQUIPMENT : saezse H *52x33 : H H szEee H szss 1 sEasa g asmr g
Base Cost 380 2042 24.02: 028 1388 1406 : 0.00 0.00 0.00: 0.0 3.53: 000 333 3.93: 0.2 1M 17.69 :USS 13,40 : t
Ohysizel Contingencies @ 0.3 2.04 2.0 0,00 0.0 0,00 : 0.00 0.00 0.00: ¢.00 0.33 0.35 : 0.00 0.33 0.35: 0.00 0.33 0.35 :SDR 4.¢C : H
Expected Price Increase @ €09 2.7% JA: 0 000 000 : 0.00 000 £00: 5.0 060 0.00: 000 0.0 0,00 .00 0.8 4,60 o TIL : B
Subtotal T 66y 2321 WA 428 ITER Mtz 000 A0 pAM: NM R TER: MM TR LI R b ) 1R.00 S8 1840 @ 04R
4. CONSULTANTS : reza : exze : 2 ' sezex : zren s mmEzx g xemsr g
Foreign 0.60 3. 1.4 5.7 3.v: 800 023 023: 0.00 023 0.27: 0.0 0.4 0.44: 0.00 424 4.24 ¢ H :
Local t 072 0.08 0.80 : . 2.8 ¢ 600 044 tAg: 000 032 0.32: 40.00 0.7% e 0.0 3R LAY s s
kerial Survey lombok ¢ - - -: 0. 0,00 0.00: 000 015 0.05: 0.00 0.00 0.00: 0.00 0.15 0.15: 0.00 0.19 0.19 2 : H
Zase Tost HE 1974 3. 4 000 533 6.33 : .00 0.82 ¢.B5: 0.00 0.5 0.55 ¢ 40.00 1. 1.39 ¢ 0.02 7.70 7.7 :U58 B1O @ H
Physizal Contingencies 0. o.M 087> 600 000 0.00: 000 600 060: 000 000 000: 000 0.0 0.00: 0.00 0,00 0.00 :SIR : :
Evpected Price Increase : 0,34 0.72 1.08: 000 000 0.00: 000 000 0.00: 000 000 0.00: 000 0.00 0.00: 0.00 0.00 0.06 :TTL : H
Subtztal U B R} ] 6.29: 0,00 &,3) Lo oAt 0ED 0Bt 030 O0L5D LSt 40,20 LW .12y 002 L7 T2 aUSE Bt e
H ZEZR M &=k H H H E2ITE H EXZE M s=z3x xzsEz )
H H : : : H :SDR0.15 @ :
3. TRRINING + 000 0.29 0.30: 0.0 0,20 0.20: 000 0,00 000: 000 000 0.00: 000 0.00 0.00: 0.0 020 0.20 :US¢ 0.20 : 0.00 :
H == H TEIN H H : RAZFTEE H FIZE H FRISE H b1t £ H
6. ADMINISTRATION & QVERMERD H H H : H H H H
Bise Cost s 5% 2.5t 6.9 5.93 : 647,00 000 0.39: 707.30  0.00 0.43 :1350.30  0.00 0.82: 7.33 0.00 1.35 ¢ : H
Physical Contingencies 0.2% 0.2b: 0.00 000 0.00: 0.00 000 0.00: 70,73 000 0.04: 7073 0.00 0.04 : 0.04 5.00 0.04 : : .
Subtotal 2.2 0.00 2.82: 651 0.00  4.53 : 64200  0.00 039 :778.03  0.00 0.47 :1421.03  ¢.00 08 7.39  0.00 1.19 ¢ : H
TOTAL COST ¢ IT.5¢ 38,79 56.33 ¢ 14,93 23,86 35.41 : 987,72 1,96 2,98 :1162.%0  &.15  4.89 :2130.22 8.10 9.40 ¢ 1280 N9 L1 F O+ ! :
1 t : t H t H H :
TRLES H : 0% 0.76 : 212,37 0,00 0,13 :692.92 0.00 0.42:%05.29 0.00 0.9 ¢ 131 0,00 1.51 ¢ [ 1
H s t H H 1 { ' H
TATAL WITH TRIES H 1231 23.86  3R.17 :1189.09 1,98 2,67 :1935.42 .15 7.28 :303481 8.10 9.9% : 1415 1.9 412 ¢ R e
H H TE=TITED H ESETX H £EZTT H *3ITTE H ETTTE H SEEIFE TEEETE]
IRRIGATION AREA IN HA iTarget 13,000 ha sProgress 3,429 W PProgress 1,940 ha sSchedule 1,968 ha sSchedule 3,900 ha sTotal Achievesnt 9,337 ha ' :
PROJECT COST / WA (US $) H a1y /na : 6,662 fha H 1,379 /ha i 3,697 /ta : 2,346 rha H 4,940 /ha H H :

H t H H ¢ H : :

BEST AVAILABLE COPY

m_
A\
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EAST JAVA - WADIUN GROUND WATER DEVELTPWENT SROIECT TASLE 1.3.13
{SROUND NATER COMPONENT OF IRRIGATiON 1711 PRTJECT, 1ERD LOAN 2117 IMDy fug. Ist 1988
WIRY CONPLETION PROCSAF aN) BUTGET SCHETULE (URTT: MILLIO RP.)
SUB FROJECT : WADIUN SUB-FROJECT ; YECIRD SUB-PROJECT ; SUPABAYA SUE-FEIIECT :
................................... . T D ' “ L

CIVIL BOPYS (IPILL. LOINTTALL. H CIviL waers DRILL. & INSTALL.

WERY ITEM

:DRILL. & INSTALL

SFROLCT- ounp ; CANALIZATION  RITESS/ :PRODYC PP : CamaLllaTim sEPLO- PEJDUC- Puwp :

EL L] INSTA tosmmomse--e-ee JREPTN O DUR- GTIDN [MSTR S <RATION  TION INETA CIVIL LRILL,  SREND
SWELL  LATIOW guR- by Liviwe  Poap ITTAL GWELL  LATITY SuR- :TPEN FIPE LININE GUR- cum WELL Lo7ICy cup- 0PEM PIPE LINMINE  SUD- cwORFC 1 fNST_ TeTR
$INIS)  (NDS) TOTAL  (SCH}  SCMIFM) (YN} {HA} c(MOS} (MOS)  FOVAL :(SCH.) (STH.} (¥M) TDTAL :(w0S) (NDS} (NDS) TCTAL =(SCv.) !SCM.) (YM} TOTAL :

ORIGINAL TARGET 1] 48 : 30 e o1 1§,7300: 107 107 L 7,600 120 100 [ 3] : 65 {2,690 HA  (13,009)
PROGRESS BY MARTH, 1986 : 38 P} : 0 ] 4 (1,499): 83 " H a 11,187y 50 52 n H 0 1,310} {3,956)
BALANCE OF FRIJECT TARSET H M1 o : My ] 815200 W M H 80 (UM 48 L H 33 11,242 {9,040)
UNIT COST IN FY1906/87 W/C TAL @ T5.4%  ).82 : HAY 2 0947 140 DN I 30 (HRY : TOTAL BUNGET EYECUTED
FY,1986/87 SYECUTED FrOGRAM : L] " : (2424; 19 ] d 12 3 (¢ (1,473)
CE3T ¥/0 TAL © 141,80 20,73 14453 : 0.00 411.19 : 0.50 $59.23 £.40 S7.83 : 189.37 97.10 0.00 2B2 .47 : TAL.27 TA4.76 491,05
- TRX HEI BRI 00 T T % €00 19,80 1 027 SLIT O 024 f400: 11T 1LM 000 2298 K740 TILDY T2
- RUPTAR (2011 : 20,36 4.3 32.91: 111,85 8.40 120.25 : 37.87 19.42 000 37.29 : 16233 326.10
- B0y TCTAL {301) + 41.9% 7.97 49.85: . . . 45.35 30.83 0.00 80.17 : 229.75
- LGAK (3011 : 115,84 1g.16 131,82 : 3.99 25,82 : .00 0,99
TOTAL COST {1101) : 155.39 24.09 181.48 : 0.00 5349 L] 0.9¢

FY.1587/68 EYELUTED FROIRAN
COST w/C AL
- oy}
- PUFIAH (12
- 60T T0TAL et
- LOAN (€31)
T0TAL COST {1107}

H 13 4 : 12 & (&34 7 20 : 13 74313 18 15 s i3 (3354 (1,750}
¢ 307,40 6,00 1740 : 284,40 0.00 147,20 426,60 : 37.40 14,40 35,88 : I19.00 .00 .00 TI9.M 1 0.00 619.20 12.B0 620.70 : I51.90  9.90  0.00 T02.90 :1NLE.0 10°0.20 212170
R My LT NUu 00 1,22 2560 LTE PN SRy TTO0 A0 A00 1T A0 090 {192 108 ATAMy TAD9 B0A AA) TR D0 A 3% a8 0D

M9 672 TR s 341D 0,00 17,06 SL.19 : 449 1.7Y  6.22: 4048 0.00 0,00 40.58 : 060 7430 1.30 .40 ¢ 3435 0,00 .00 3L.I5 : I2B.77 :%6.50 28472
: 8083 L7283 W 0.00 31,28 °3.85 : B8.23 3.7 11.40: 7458 0.00 0.00 T4.58 : 0.00 13t.22 2.38 13B.60 : bE.64 0.00 000 56.64 : 23.07 23214 44721
+ 3531 528 329.59 ¢ 150.%7 0.00 125,14 37541 @ 3191 12,67 A5.%8 ¢ 26E.T2 0.00 0.00 29E.12: 0.90 4,90 9.50 554.40 : 264,55 0,00 0,00 24415 : 04028 97958 1B40.B6
t 404,14 860 41074 : 31294 €.00 196,42 449.26 : 4114 15.B4 34,98 : 372.90 .00 .00 372.90 : 0.00 681.12 1:.98 493.00 : 333.19 0,00 0.00 333.19 :1175.35 1160.72 2!%6.07

t
UNIT COST Iv FY1o67:39 ¥/ TAX 18,00 1.4 r 1.9
FY.1982/89 EYETUTION FROCRAN 2 a3 : H {37.6) 10,00 (1,3880: 2 18 4 8t.b (1S9 0 M H Bs.4 (729 (1,5t8)

Cost N/0 TAX

s 460.00 J7.99 05,93 ¢ M3.53 23760 140,00 ¥21.1% ¢ 090 75,40 TLA0 ; 108.9C 0.00 19,60 £27.60 : 0.00 .00 S4.43 .45 ; (30,00 0.00 S18.40 1068.47 :2417.15 58.80 3203.9%

- TAL (102} @+ 46,80 J.80 50.60 : 44.3% W76 .00 9202 0.00 2,64 244 ¢ 1080 0.00 51.% 42.7¢ : 0,00 0.00 5.4% .45 : 55,00 .00 S1.B4 10£.84 : 261.77 58.48 120.40
- RUPIAR (121) ¢ 56.16  4.9% 0.71: 5123 28,51 28.8¢ 110.54 : 0.00 317 3.17: 12.96 0.00 82.35 753! : £.00 2.00 6.5 6.93 ¢ 66,00 0,00 52.21 128,21 : 1404 70,42 BT
- O ToTAL {720} ¢ 190,56 6.35 MM1.31: 97.56 52,27 92,80 262,65 ¢ 0.00 9.8 5,91 ; 25.74 .00 L1431 136,07 1 0.90  0.00 11,98 10,55 ¢ 1Z1.0 0090 11468 235,49 ¢ SE5.FT i26.10 704 .87
- LDaN {381) @ 411.84 33,40 445,24 : 390,32 209.09 211,20 B10.61 ; 0.00 23,23 23.23: 99.04 (.00 437.2% 552.29 : 0.00  0.00 47.92 47.92 : 4B4.00  0.00 436.19 940.19 :2303.0° 515.38 2819.48
T0TAL LDST (1102} ¢ 514,80 41,75 556.55 : 487.91 281,76 244,00 1013.27 ; 0.00 2004 2904 : 0,00 0.00 59.B9 SP.EY9 : 405.00 0,00 7024 117524 :2E7B.BY 44548 152418
FY.108/87 - Fv.1996/%0 TORL : H : H H :
- TAX s 97.42 1,76 104,88 : 72,80 .62 39,22 17980 : 34 3,34 998 : Ye41 5.9% 5).96  96.66 : 0.00 115,09 .37 120.83 ¢ 9e.Th 11.4) SU.B4 140.91 @ 433,97 27641 472,38
~ RUPIAH s 128,61 §.B2 (38,43 £2.3%  SL.33 45,86 184,54 : 449 17.%0 21,98 : 121.07 14,81 6Z.39 115.99 : €.00 126,45 14,23 202.38 : 140,22 19.42 42.21 221.85 : 404,62 I92.46 997,29
- 501 1074l : 29,73 17,58 243,31 : 160,19 79.95  BALOB 324,18 : B.23 22,84 31,06 : 159.46 20.76 114,31 212.6% : 0.00 301,24 23.6% 324.83 : 236.98 30.8Y 114.05 3I51.8h :1040.59 399,21 1639.80
- LOAN 1 548.3% 5t.B8 905.45 : 640,80 134,90 336.34 1211.84 : 32,91 35.90 68.92 : £63.07 59.24 457.25 830.61 : 0.00 992.28 57.42 1049.70 : 702.05 77.4€ 436.19 147,92 :3827.31 2023.97 %851.28
TCTAL $1074.33 7444 1149.7¢ : B0C.7S  II4.B5 420.42 1974.02 : 41,14 3B.74 9°.98 : 242,55 80,00 571.56 1061.26 : £.00 1293.52 B1.02 137433 :1179.03 108.51 $70.74 1B17.78 :4B67.93 2¢77.18 7491.08
EXECUTION QUANTITY : 27 (]} ! u -40 18 11,774 2 L] H 36 3 87 (1,M14: 0 A 54 H [} 3 3 (1,89 (5,781)
FROJECT T2TAL ACHIZVERENT ' 1] 3] : 7 8 (1.23%)1: 9% 59 H 83 3 8hb (2,7M) 90 B9 8 H 75 M [ B M H TOIAL HA (9.737)
TRRGET CARRIEL QVER H 3 3 : 3 sl 3917 32 48 : “ -3 -87 93 : 30 1 -13 H -10 -3 -86 -95% 3,663
{1) CANALITATION : OPEN = CPEN THANNEL WITHOUT LINING, FI®E = LOW PRESSURE PIPE SYSTEM, TOTAL CAMAL LENGTH TO BE LINED ‘¥M) = 212,40
- 51 -

BEST AVAILABLE COPY

(*b



armey riierew e

>

PRERSEIN

EAST JAvA GRUURD WATER DEVLGPMENT PRIJECT
SEVENTEENTH [RPIGEYIOR PPOIECT.

EETUNTHATER COWPONENT

ACTURL EYCENRITURE OTTUNYPATED § YCTAL PPOECT COST ESTIMATE
(Expressed in Wllion U5 8)

TABLE 1.3.14

August 15T 1987

H ¢ SCHEDULED EYPENDITIRE P YA mam, 1989 H H '
' PR e—— ' : '

: FCTUAL EXPENSITURE H INOLEMENTEY ! cacatrwgy : ESTIMATED  REVISED

) o o e e e e e e E e ] —-e-- ! s YOTAL €AST o L0Aw
Hork ltes s FY 1901/82: FY 1982/83: Fv 1962/94: FY 198688 FY 1993784 By (9% /87 ! SUE-TOTAL  : FY [ogr/gg Fv 1068789 ¢ SUB-TOTM. : ¢ ALLOC- ¢
R e §romvomemonaae toees s R el H : it e e et bt et : -1 ATHM )
¢ BO! IBRD Yotal: GCI IBRY Total: GO1 IFPD Total: GJ1 IBRD T : : 501 IBRD Tatal : SO0 IMRD Votal : 601  IBRD Yotal : 601  IBRD Total : 601 YERD Tptal : 60F  1BRD TVotel : 11988) ©
BN mmmmsmsooio mmen ees il ema aeee —ene P meee snee aeeoy e IR t 3 oamee e mmeeg semem eeees oo peemmeemn H
1. Civi) dorlg 0,00 10,32 0,53 €.51 30,81 €,58 1,79 20, s 0.11 0.8 0,92 52,32 1.77 4,09 : 0,08 ©€.50 0.66 : 9,19 1.40 1,99 20,27 1,98 2,25 : 2.3 3,79 &Mz T4k
: H H : s H : H : ' H =222z 1 Eszaze)
H H H H H : H H H H H [ |
2. 2riltimg b £.00 :0,50 0,15 0,68 12,78 0 2P 124 1071 08 1,17 0% AT S.59 2 000 A TE 0T ;2,82 149 410 : 010 C.% 0,86 : 0.9 0.Y 0,35 0,10~ 87 0] :2.% 2,5 511 !
trstalietion ¢ : H H : H : H H H H szz18 H :
t : s t : H H H { : : : H :
3. Eavipeeat § ¢ 0,00 :0,00 0,18 0,18 :0.00 0,22 0,22 :0.20 4,81 5.01 : 0,03 4,90 4.9% : 0,07 377 3.8 :n.20 17,89 18,14 : 0,00 0.00 0.00 : 0,00 3.88 3.08 :0.00 3B 3.08 : 0.28 17,74 18,04 : 18.84 !
Svoplies ' s s s : : : : : H H sxcss HIR LTI
4, Cansultant @ 0.00 :0,0t 0,01 0,81 :0.00 1,37 1,32 :0.00 1,37 1,37 : 0,00 2,09 2.09 : 0,00 €73 073 ;6,00 4.3 £.3%; 0,02 0.82 0.84: 0.00 0,55 0,85 :0,02 1,37 .39 :A02 7.0 V2 R10:
. T H H T i s H H H H zz=31% H TerEEe}
5. Trainning @ 0.00 : 0.0 :0.00 0.01 0.01 :0.00 6.06 0.04 : 1,00 0,08 €.04 z 0.0 4,09 0,08 : 0,00 0.20 0,20 ; 0.00 0.00 C.00 : 0.00 0.90 9,00 :0.00 0,00 0,60 : 0,00 0.70 0,20 : 06,20 ¢
t H t : H H H H : H : ssaze i Esesmay
8. Adeiristratio: E.00 2T 0T 0.90 217 20,87 0.00 0BT 0.5V 0.00 5.3F ; LTY 600 177 : 0.B2 .00 £.82 0 45T A0 L5709 000 £.39: 047 000 1 AT ;038 G000 686 : T.3% 0000 IR !
$ Overtesd H H ¢ H : H : H H : : '
7. tane bcumti; 2.00 ;0.02 0.00 0,02 ;'.‘.!! 0.09 6,13 ;'1.'.'2 oop 002 AN 008 N0 0.0 000 AN L I L B e | LR K 008 0,00 008 ;'.\.!l LK T 0,18 000 43R
Total Crat H 0.00 :3.01 1.29 4,30 :2,52 2.58 5.10 :2,53 7,09 9.82 : 2.82 7,54 10,16 5 111 .36 6.47 :11,79 23.86 I5.6% : 0.66 1.96 2.62 : 0.7@ 4,14 6.92 :1.44 8,10 9.54 :13.23 31.96 45,19 ¢ 32.91 !
H H : i H : H H H H H Teurs { wEemes]
Tares on Civil Wks 0.00 :0.03 0.00 0,03 :0.06 0.00 0.06 :0.48 0,00 0.4 : 0,13 0,00 €.13: 0.10 0.00 €.10: 0.7 0.00 0.76: 0.13 0.00 0.[3: 0,82 0.00 0.47 :0.55 0,00 0.55 : .31 0.00 1.31 : H
Total with Taves: 0.00 :3.00 1.29 4.33 :2.95 2.58 5.14 :2.97 7,09 10,06 : 2,73 7,50 10.29 : 1.21 5.3 6.57 :12.95 23.8 36.81 : 0.79 1.96 2.73 : 1.20 5.18 7.34 :1.99 9,10 10.09 :14.58 31,96 45.50 : !
H : H H : : 4 H H i H 1 '
Tots? Accamelati: 0.00 ;3.0 1.29 4,33 :5.62 3.87 9.49 :5.99 10.96 19.55 :11.34 16,50 29.84 :12.55 23.84 3b.4] : 113,34 29,82 39.14 314,98 31.9% 44.50 : H H H
Loan ®ropattion - K13 : 10,61 : L%t ' 82.01 H R 3 H H L1 : LRl H H 8. H !
to Total Cost ¢ H H H : H : : : 3 : s H
et} : H i~ : PRl H : meemees-y : : : i
Comsang Qres (ha: H H : H H : H H H H H !
- lonstrected ¢ ' M H 1784 ' 0 : 1608 H 1472 : 5429 : 1940 H 1743 H 383 : : !
- Pcruslation ¢ : 5 : 2280 : 2949 : %7 : e H 5429 H THY H 9112 : 9112 : 12 : :
Cost/ha (USS/hy): : H H : : H B : : : : H
- 601 Portion @ 15687 12509 12913 t 2868 s 12 : : 1810 s 1594 3 199 : H
- Loan Portion @ : 2829 H 1728 : mr : 3®73 H 4393 : H 33504 H 3%07 H H 3507 : H
- Total : H 919 4237 8629 ¢ 841 : 8707 ¢ H 3314 ¢ 5103 ¢ H RUME !

'BALANCE
‘ESTINATES

BEST AVAILABLE COFY
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PART II - RECOMMENDED PROGRAM IN FY,1988/1989

CHAPTER 1 PLAN OF WORK
1.1 General Situation

The project situation at the end the Consulting Services has been
discussed on the previous chapter and explained more in detail as described
in Volume II of this report. As to the progress of the major work items of
the completion program, it can be summarized as follows :

Work Item Program Progress Balance
revised {1986/87-1987/88)
Production Wells (Nos) 66 54 12
Distribution System (Ha) 5,112 3,390 1,722
Pump Installation (Nos) 140 68 72

The problem encountered basically during the project implementation
is dealing with the unavailable budget to facilitate the Project staff in
- conducting field survey and monitoring activities reguired for the execution
of the Project's Extension Program, Such condition has affected <o the
Consultant's scope of activities which was set-up in the original Contract.
Revision in the original program and schedule are therefore reguired.,

In addition, some more revisions are necessary at the later stage
of the project implementation (September 1987), when the Government decided
to adopt the new system of tertiary canal lining for the Project by install-
ing the precast concrete segment of about 213 km in length within the fiscal
year of 1988/1989.

The introduction of the precast concrete segment implies that the
Project and Consultant's attention should be constantly concentrated on this
item of work. It is due to the fact that from technical point of view this
adopted lining system represents a milestone for the country, and contrac-
tors already experienced with this subject are lacking so far. Continuous
monitoring and support to the contractor's effort is therefore expected to
be required, which can only be provided by the Project and Consultant.
Finally the very high installation paces are required to comply with the
present schedule to install the precast canal lining completely before the
forthcoming rainy season. This situation constitutes an argument in favor of
an intensified organization and quality control,

1,2 Implementation Schedule
Following the consideration described above and the balance of
works to be completed as well as the validity of the IBRD Loan 2119-IND, the

implementation schedule of construction works in FY.1988/1989 is recommended
as described in Figure 2.1.1
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INPLEMENTATION SCHEDULE OF CONSTRUCTION WORKS IN FY 1989/89

Fl{, 2.1.1 JAWA TIMUR GROUND WATER DEVELOFMENT PRDJECT {1B8RD LOAN 2119 IND, SEVENTEENTH lRRlSAlIDN PROJECT) July 26, 1988
FY. B7/BG(QDVANCE) 1988 1989
WORK ITEM Febd Mar Apr May Jun Jul Aug Sep Dct Nov Dec Jan Fed Har
PROCUREMENT 15ka-431/s Relaininq
12kn-601/3 all 184 ke
- PC Canal Segaents (213 ka) Ll L]---:---D-------:J-x::---:[n--:--.:J::- senns]
i'l:!lllillj.:JlIJ
- PVC Pipes €135 km) | £ T RN PR S R S S Llsszumesznins) b
- Turbine pu.P'.t' {70 units) _—_---‘_--I___I-.._'-_.'_--I--.I_--l—--l--.I-—J-——'——Ile-.llllllllll..l==l EEEKEZRICEISCEREESIEEINZESEERssncasx ]
1. HADIUN PART-PROJECT
- Drilling of Production Well ‘J—
Package-1 ( 7 wells) IN--r-ecccccncaaa Llwszrsscxesncrenascancanceanssssannex )
Package-2 ( 5 wells) IN-evremeccurccronanan Llaszrcsanncscznnsnnnnnnnnssxcacaanally
- Pump House & Canalization J
Pk-1(F/H + PC/Canal 7 loc) N-cormmm e L]cmerssre=coscsncEs-nsseaeNsaeaRErnscacxecuncacazenseecc [CN
Pk-2(FP/H+Pipe Systes 3 loc) TN=-=-~= --L)lcersresmsrzzcucoecrresaczsEsiarrsssnancacxnscaacsnnsnns ICH
Pk-3(P/H + FC/Canal 3 loc) IN=—-c=ecaa vv-L]lssreczasxssavrrsazeascraranznesncrunsannacaxll
- Canal Lining lnsta)lation
Pk-1 (PC 24,7 knm) Ne=merorenmnccace= Llcrccces=scaresaaszsrasEnsEcENcEEcasssRansesssxzsssxCl
- Pu.p Installation(23 units) JN_-I-—-I-——'---'—--I-—LIIlJllllIllIlIIHlIIl::llll. XERECCENRESEDEY llé'
- Access Road (4.8 ka) IN-==—r e 1-—LlllElllll‘lll!llll.ll:':Exlllll'llllllllllll;IllllJu
- Access Road (5.2 ke) ‘N"--!---I--!-vl'l-IIKE:':--I---Ilzllzztltsnlllzl-:--.-.-x:l-—lilinl-
2. KEDIR] PART-PROJECT
- Puap House & Canalization
Pk-1(P/H ¢+ PC/Canal 4 loc) 4" ---------- L]--------.-n:--::n-n.:: sxgseszcesusnsssxcensascxx|Cl
- Canal Lining Installation l I | ' | I | l l I ! | I
Fk-1 (PC B88.1 k») ’ IN~wmecmemam Llzsszgnn= ---l-n-z---:::-:------:::::-I:lualllxxl-l-n-s (0]
~ Pusp Installationtld units’ Jn-.l___l_-.l-_.l_-_l-q!]n-':-n'.:-lnnl‘:xnlnnn‘--zl-I:I-: easzrecxnxzasxnnx(l
3. SURABAYA PART-PROJECT {
- Puap House & Canalization
Pk-2(P/H + PC/Canal 18 loc) IN-=cmcmmcae | |t%EsrEE eI NS TN AR EEE R ST IR R RS A AR E RS INERE
Pk-2(P/H ¢+ PC/Canal 9 loc) INew- e e Llcssessrasr e s s s n NN A R NS r N AR E AR SRR N REARERRRCRART
Pk-3(P/H ¢+ FC/Canal 1 loc) IN-~rcrccmacan ce-llsszarsacasrcaennnzanunnancnnnn(y
= fanal Lining Inatadlatinn , | I I ' I I l | I I
Pk-1 (PC 54.2 ks) - ) jdeederdundensansradnsdandunsznisndaranndnnsnnnnndnnsnnins |CK
Fk-2 (FC 8.14 ke) INe-r o e e n Llszezssxxencensnuznsly
- Puap Installationt33 unijts) [ J l J I LJ -—------I -------- {leseszsaccnenpacracarsanscrnssaencousssssnns( |
) — ez em e bead b A - ‘-,A,-_.,__;:.—..—‘:;—-.. __,__ JESUSNY SO SR TORUNS WY U VNN ORI PP N NI S, S S S S S R S S B S ==

Note 13 1INt Tender Notice, ED: Bidding and Evaluation, LIt Letter of Intents, CW: Cospletion of Norks. P2AT JATINM 1988
PC: Frecast Concrete Segaent. FCy Ferroceaent Canal Lining.




As it is described in this implementation schedule, procurement of
material and equipments will be the key aspects for successful implementa-
tion in FY.1988/1989, To date the pumpsets have been tendered and are ex-
pected to be delivered to the sites at about November 1988,

among the material to be purchased, the precast canallet segments
are the most crucial item for the construction of distribution system imple=-
mented within this fiscal year, Casing, screen and PVC pipes could be lo-
cally purchased and it will not form the critial path of the schedule,.
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CHAPTER 2 PROJECT COMPLETION PROGRAM
2.1 General Situation
The present Project Completion Program to be executed in FY.1988/89

as 1llustrated in the "Revised Overall Work Program and Target", consists of
the following work items

Table 2 2,1 PROJECT COMPLETION PROGRAM
Work Item :Progress by: Program in :T ot a l
:FY.1987/88 : FY.1988/89 : ‘
1 .PROCUREMENT : H :
CASING & SCREEN (M) 37,000 : 2,970 : 39,970
PUMPSET (UNITS): 176 70 246
MAINTENANCE UNIT (LS) : 0 H 1l 1l
OTHER EQUIPMENTS (LS) : 0 : 1l 1l
PRECAST CANAL SEGMENTS (KM) - : 212.6 212.6
2.RAINFED AREA STUDY (HA) = ©,000 : (o} : ©,000
3.DETAILED DESIGN H : :
TOPO-SURVEY (HA) 14,042 240 ¢ 14,282
DETAILED DESIGN (HA) 12,909 1,071 : 13,980
4,PIPE SYSTEM DESIGN & CONST, (NOS): © : 5 = 11
5.CANAL LINING MINI-TRIAL H 1 H 0 : 1
6.DRILLING CAMPAIGN H H H
EX./0OB.WELL (NOS) : 134 : 0 : 134
PRODUCTION WELL (NOS) : 197 : 12 209
- MADIUN : (53) (12) (65)
- KEDIRI : {(55) (0) : (55)
- SURABAYA : (89) (0) : (39)
7.TERTIARY DEVELOPMENT : : :
ACCESS ROADS - MADIUN (KM) 52 : 10 62
DISTRIBUTION SYSTEM ("Ha) 7,364 : 1,968 : 9,332
NEW - MADIUN : 718 : 1,080 : 1,798
- KEDIRI s 2,714 : 159 2,873
- SURABAYA : 2,473 : 729 3,202
EXISTING - MADIUN : (1,459) : (0) =+ (1,459)
CANAL LINING (PRECAST) (KM) s 0 : 212.6 : 212,06
- MADIUN : (0) = . (39.6) : (39.6)
- KEDIRI : (0) (86.6) (86.6)
- SURABAYA : (0) (86.4) : (86.4)
PUMP INSTALLATION (NOS) 130 72 202
- MADIUN : (42) : (23) = (65)
- KEDIRI : (43) : (16) : (59)
- SURABAYA : (45) (33) : (78)
8.HIPPA ORGANIZATION (LoC) : 130 72 ¢ 202
- MADIUN : (42) = (23) : (65)
- KEDIRI H (43) : (16) : (59)
- SURABAYA : (45) (33) : (78)

Major item in the completion program is to construct the complete
distribution system including precast canal lining for the wells previously
drilled and to equip pumpsets and to put the total facilities into operation

3
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before the 1989 dry season. In the same time the five schemes of PVC pipe
distribution system will be constructed in the Madiun area for trial. Drill-
ing of production well will be limited only in rainfed areas in the Madiun.

The critical path in FY 1988/89 execution schedule will be the
installation of 212.6 Km of precast canal lining. Pump installation of 72
sets and subsequent HIPPA organization are also crucial item for the Project
completion,

2,2 Procurement of Material & Eguipment

Procurement being processed and scheduled are as follows :

Table 2.2.2 PROCUREMENT OF MATERIAL & EQUIPMENT

Item Quantity Situation Tender Delivery
Pumpset 70 Set Pending ICB -
Precast Canalette 212.6 KXm  Awarded LCB First delivery
Segments June 1988
Casing & Screen 2,970 m Specifications ICB September 1988

prepared being
processed in GOI

Monitoring Equipment L.S - ditto as above = ICB Retendered,
‘ Specifications
Revised
PVC pipes 13,000 m Awarded LCB Delivered in
June 1988

(1) Pumpsets

Since some 12 sets with air-cool type diesel engine are presently
available in stock, the 60 sets out of 72 sets required for the installation
in FY 1988/89 will be furnished from the new procurement of which 10 sets
will be preserved as the stand-by pump for future.

The Consultant Mechanical Engineer will assist the Project in the
factory test and the field test run of the pumpsets prior to the acceptance
of delivery to the site. He will also give reccmmencdation for some nminor
modification of mechanical parts of pumpsets based on the result of the fac-
tory and field test run.

(2) Precast Concrete Canal Lining Segments {(Precast Canalette Segments)

Production, transportation and installation of the canalette seg-
ments are the most crucial aspect in the execution program in FY 1988/89
which is the final year of the IBRD Loan 2119 IND. During the production
period the Consultant Irrigation and Construction Engineer have assist the
Project in inspection of the factory, establishing method of gquality con-
trol, adjusting the production and delivery schedule to avoid huge stock in
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the stock yard.

Figure 2.2.1 shows a tentative schedule of production and
delivery of the precast canal segments in FY.1988/89 in compliance with the
contract agreements., The procurement consists of two packages, the first
package was locally tendered for small quantity in order to avoid any risk
of delay in delivery during the international competitive bid for the second
package for the remaining large quantity. It should be noted that after the
contracts, the latest delivery of the canalletes will be in the mid of
December 1988,

(3) Casing & Screen

The casing & screen for the project have been periodically pur-
chased during the past five years and the project staff were already skilled
in preparation of the specifications, tendering and acceptance. The Con-
sultant will assist the project staff if some technical advise is reguired.

(4) Monitoring Eguipment

Monitoring equipments consist of the mobile well maintenance system
and the salinity warning system, Mobile well maintenance system is to detect
deterioration of well casing and screen in the site using well logger and
downhole TV camera with field analysis devices for water quality. In the
project area some 400 wells are presently operated and the mobile well
monitoring system will be dispatched if any anomaly of pumping water level
or water gquality including sand pumping are reported,

The salinity warning system is to protect the production wells in
the coastal areas from saline water intrusion from the sea by means of
recording of electric conductivity of water in the well.

(5) PVC Pipes

For the five pipe . distribhution system in Madiun to he implemented
in FY 1988/89, some 13,000 m of PVC pipes were purchased and delivered by
the supplier to the Project in June 1988,

2.3 Detailed Design

Topographical survey for mapping of 3,363 ha required for the
preparation of the design drawings for the Completion Program had been
completed as of December 1987.

Topo-maps under Madiun Part-Project are available, but it still
need for design works for 15 TW units. This preparation works should be
financed by GOI. 2All design works for the above distribution units should
be with unlined canals. The lining will be constructed in FY. 1988/89, with
Parabolic Precast Canal Lining and a small part with Ferro Cement or PVC
pipe distribution system.
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Fig 2.2.1
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2.4 Well Construction

The construction of production wells in FY 1988/89 is planned in
Madiun area only consiting of 12 wells as listed in Table 2.2.3.

Table 2.2.3 PRODUCTION WELLS CONSTRUCTED IN MADIUN DURING FY.1988/1989

No. Jell No. LOCATION ELEVA- DRILLING DISC., ESTIMTD
(Desa, Xecamatan, TICN DEPTH RATE COMMAND
Kabupaten) (m) {(m) (1/sec) AREA(ha)
1. sMd. 105 Plumpungrejo, Wonoasri, 83.93 200 60 55
Madiun.
2, SMd. 106 Kaliabu, Mejayan, 78.13 200 60 45
Madiun,
3. sSmMd. 107 Sumbersari, Saradan, 85.50 200 50 60
Madiun.
4, sSMd, 108 Sirapan, Wungu, ©9.76 200 70 82
Madiun.
5. SNg. 109 Guyung, Geneng, 67.76 200 60 70
Ngawi.
6. SNg. 110 Xedungputri, Paron, _ 65.11 200 €0 60
- Ngawi,
7. SNg. 111 = Gandri, Pangkur, 51.50 160 60 80
Ngawi. ’
8. SNg. 112 Babadan, Pangkur, 58.60 180 60 79
Ngawi.
9. Sig. 113 -~ Pingkuk, Bendo, 116.84 200 70 87
: Magetan.
10. SMg. 114 Belotan, Bendo, 135.15 220 40 60
Magetan.
11, SMg. 115 Xlagen-Gambiran, Maospati, 77.37 200 80 72
Magetan.
12. SMg. 116 Lemahbang, Bendo, 98.12 200 70 68
Magetan.

Each wells will be 200 m in the average depth, cased with 16" pump
chamber casing for 55 m im depth, completed with 10" prodwectiom liner with
average length of 42 m of wire-wound continuous screen and the riser pipes
of equal diameter up to the designated depth.

The wells drilled in FY 1988/89 is planned to be completed with
canalization and pump installation. They should be ready for operation by
the end of this fiscal year. Hence, the execution period for the drilling
should be as short as possible. For this reason the available 4 drilling
rigs in Madiun Part-Project are now operated. Estimated time required for
the drilling is :

(12 wells) / (1 well/month/rig) / (4 rigs) = 3 months.

The field work of drilling has been started since mid of June and
will be completed by mid of September including pumping tests and yield
evaluation. The canalization of the drilled well will immediately follow
from the beginning of October expecting to be completed with pump installa-
tion by February 1989,
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2,5 Construction & Installation of Distribution System

The program of new scheme canalizations in FY,1988/89 as shown in
Table 2.2.4 will be constructed under the Part-Project of Madiun(15schemes),
Kediri (4 schemes) and Surabaya (20 schemes) and was summarized as follows :

Part-Project Madiun Xediri Surabava Total
Distribution New Existing New Existing Hew Existing

System Schemes Schemes Schemes Schemes Schemes Schemes

Precast Concrete 7 19 4 41 19 37 127
Ferrocement 3 - - - 1 - 4
PVC Pipe 5 - - - - 1 6
Total 15 19 4 41 20 38 137

The preparation of those canalization including detailed design,
construction drawings and tender document was completed by April 1988, all
the canalization of new schemes will be immediately followed by pump instal-
lation within the FY 1988/89,

The first 1lot of tender packages consisting of drillings of 12
production wells in Madiun, ferrocement lining and pipe distribution system
including pump house construction had been awarded to the Contractors by mid
of June, Completion of the drillings is planned by mid of September and will
be immediately followed by canalization which should be completed by
February 1988. One package of ferrocement lining installated in Surabaya
will be started earlier to test the system within the 1988 dry season as the
first trial of ferrocement lining in East Java.

The second lot of tender packages consist of two packages of the
construction of new schemes and one package of canal lining installation for
the existing schemes. Those packages had been tendered by April 1988 to
enable to be started the implementation by May 1988 and to be completed by
September 1989,

The third lot of tender packages constitute the major part of
FY.1988/89 implementation comsisting two packages of canal liming installa-
tion in Kediri and Surabaya in total length of 134 km, one package (10
schemes) of pump house and canalization in Surabaya, and of two packages of
canalization of newly drilled schemes in Madiun to be implemented from Sep-
tember 1988 immediately after the completion of drillings of those wells.

It is anticipated that there will be no problem in the physical
capacity of the Contractor and the Project Staff in implementing those
packages if the adequate number of supervisor in each Part-Project is avail-
able and the progress of the execution is well managed by the Project Staff.

The Consultant Irrigation Engineer as well as the Construction
Engineer hs supported the Project Staff in the initial period of the
preparation of the tender document at around April-June 1988 including the
assistance 1in bid evaluation. Supports for the supervision of execution
however, will not be possible due to the contract validity of this consult-
ing services.
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TABLE 2.2.4 PROGRESS AND PROGRAM OF CIVIL WORKS CONSTRUCTION todd
(1986/1987 - 1988/1989) g e
_—— ! e
H H Total H Hadiun : Kediri H Surabaya 1 Total H Total : “E'
t Works Item t Progress H 31 Progress : Achievement 3 ‘.
T : by March : B86/87 B87/88 88/689 : B86/87 87/88 88/89 ) 86/87 87/88 88/89 : by March : by March H s
: 3 1986 B 3 3 [ 1988 1989 T ;
: - - H
t DETAILED DESIGN H H : : H H T
§ weece—eceeneee : t H H H H H
: Topo maps (Ha) : 10,679.00 H - - - H 691 - 240 430 2,240 - t 14,042 14,282 H
t t H 3 B t H 3
s+ Detailed Design (Ha) 1@ 9,442.00 H - - 912 3 303 685 159 3 618 1,261 - :+ 12,909 : 13,980 (*)
: t t t H t : :
H {Nos): 103,00 H - - 12 20 15 4 15 33 - 1 186 : 202 H
3 : : : 3 t s t
t TERTIARY DEVELOPMENT H ] 3 ] ] H H
: : H s ] t : H
: Distribution system (Ha) 3 3,956.00 : -~ 718 1,080 842 685 159 631 532 729 7,364 1 9,332 t
t ] H 3 : H t :
H (Nos): 88.00 t - 12 15 3 20 15 4 3 15 13 20 163 202 T
t : t s : t : :
s Precast Concrete Lining (Ha) : - t - - 1,877 - - 1,968 - - 2,250 : - H 6,095 H
H [ : : 3 t 3 :
3 (Nos): - H - - 26 - - 45 - - 56 3 - t 127 t
H 1 t : : s t :
3 (M) - H - - 39,696 3 - - 84,198 - - 80,732 3 - H 204,626 ]
i 1 H 1 H H : t
: - New schemes (Ha) - H - - 608 : - - 159 ¢ - - 685 3 - H 1,452 H
] 1 3 : 3 : H :
H (Nos): - : - - 7 3 - - 4 3 - - 19 - : 30 t
t : 1 H t : t :
H M) : - t - - 14,960 - - 4,104 - - 26,506 : - t 45,570 3
1 H 3 H H H 3 ]
t - Existing schemes (Ha) : - - - 1,269 ¢+ - - 1,809 - - 1,565 : - t 4,643 t
3 t t : 3 1 : ]
H (Nos)t - H - - 19 - - 41 - - 37 - H 97 H
s 3 ] 1 : H 3 :
3 M) r - H - - 24,736 ¢ - - 80,094 - - 54,226 - t 159,056 t
[ t 3 3 [ t t t
1 PVC pipe system (Ha) : - H - - 272 97 - - H 137 - - H 234 506 :
3 t 3 : : : t :
3 (Nos): - : - - S 3 - - 1 3 - - 3 6 1 1 1
3 t 1 1 : 1 H 3
H (M) 3 - H - - 13,625 : 5,012 - - s 7,072 - - s 12,084 25,709 H
s 1 [ t : ] : t
31 Perrocement Lining (Ha) : - t - - 200 3 - - - H - - 44 - : 244 t
s 1 1 t : t 3 :
3 (Nos)s - [ - - 3 - - - H - - 1 - B 4 H
1 1 t H H ] 3 t
3 (M) - s - - 7,690 : - - - t - - 1,267 - H 8,957 3
1 1 H 3 t s t t
1 Earth Canal (Ha) 3 3,956 H - 718 - : 745 685 - T 494 532 - : 7,130 1 2,487 T
t 3 t [ t 1 t 3
: (Nos): a8 t - 12 - 3 17 15 - t 12 13 - t 157 3 60 H
: T 1 [ : t : :
t (M) 1 158,400 : - 30,435 - : 33,915 30,911 - t 21,823 21,350 - t 296,834 : 137,778 3
: 3 t : t 3 H :
¢ Pump Installation (Nos) 3 62 t 14 4 23 9 20 16 6 15 33 130 202 :
H 3 s 3 3 : H 1
(*) Change in government's policy caused a surplus of 4,648 ha 7
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As to the installation of the precast canalletes, it shoculd be ex-~
ecuted under close cooperation between the Manufacturer, the Contractor and
the Transportation Companies. The P2AT will be requested to precisely adjust
the schedule of manufacturing, transportation and installation. Montly coor-
dination meeting between the P2AT abd those contractors is strongly recom=-
mended. -

FPig. 2.1.3 shows the actual weekly production guantity of the
precast segments by the first week of July 1988, This figure indicates that
the total production quantity is far behind the scheduled. Installation of
the precast canal linings has been started in Mojokerto (TW 112, 113 EJ) and
in Tuban (TW 102, 107, 138 EJ).

2.6 Pump Installation

The pump installation program in FY 1988/89 is as follows :

Part-proiject Madiun Kediri Surabaya Total
Existing Schemes 8 12 13 33
New Schemes 15 4 20 39
Total 23 16 33 72

Installation schedule will much depend on the progress of construc-
tion works and delivery of pumpsets newly purchased as the second procure-
ment under’ the present IBRD Loan,

Since the first delivery of the pumpsets will be possibly at about
November 1988, commencement of installation is set at December 1988. It
starts from installation to the existing schemes and, upon completion of new
schemes at about December - January, continued to new schemes to be com-
pleted by mid-March 1988,

The Contractors and the Project staff have been already well
skilled for such type of installation with enocugh support from the project
workshop. There will be no problem in the installation of pumps.

2.7 Establishment of New HIPPA

The program of new HIPPAs establishment in FY 1988/8B9 is as
follows:

Part-project Project Progress by Balance to be

Target the end of completed in
Revised FY 1987/88 FY 1288/89
Madiun 65 42 23
Kediri 59 43 16
Surabava 78 45 33 »
Total 202 130 72
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m15 2.2.2  Monthly Precast Segment Production
As of July 23, 1988
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The balance in the above table will be the program of new HIPPAs
establishment which should be completed within the FY 1988/89, the last year
of the Project.

A continuous activity to form the HIPPAs in the sites of schemes to
be newly constructed in FY 1988/89 will be carried out by the Project Staff
after the termination of Consultant Assignment by the end of July. Some 72
HIPPAs should be newly established by March 1989 by this activity. In con-
sideration of schedule of construction of pump house, distribution system
and pump installation, the peak of activity will be November 1988 - February
1989,

In this period all the Staff of Agricultural Section of each Part-
Project will be required to concentrate into field works to carry out the
land ownership survey, consultation with the village chief then to the for-
mal establishment of HIPPAs.

Preparation of rotation irrigation schedule and suggestion of crop-
pring pattern are the essential task of the project office to support techni-
cally the establishment of HIPPAs beside the organization aspects which is
usually undertaken by the Local Government.
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CHAPTER 3. PROJECT EXTENSION PROGRAM
3.1 General Situation

The progress of the Extension Program to date is at a very slow
pace, although the necessary work schecule, guidelines and criteria for the
different activities have already been prepared by the Consultant. The
main constraint affecting to the implementation of the extension program is
represented by the project budget limitation,

The essential items to be monitored such as fluctuation of ground
water table, pumping discharge and hour, cropping pattern and crop produc-
tion / intensities, have been still monitored in a very limited scale.
Monitoring for other important items such as water quality, water reguire-
ment, and socioc-economic aspects have been, since FY 1986/87, suspended due
to the reason as above, To correct the current situation, the Project
office is now preparing the annual project budget proposal for accommodating
the necessary fund to resume the monitoring system in the full scale. This
is also to follow-up a strong recommendation from the IBRD expressed in the
occasion of their review mission visit to the site in September 1987,

The plan of works for the extension program covering mainly techni-
cal and economical monitoring activities are discussed in hereinafter on a
assumption which the minimum requirement for the budget will be accommodated
in the annual project budget.

3.2 Project Effects Monitoring
The plan of works previously proposed with the Interim Report
prepared by the Consultant in January 1988 is considered as still being
effective, With some minor modification to suit with the current situation,

the monitoring program is discussed hereinafter,

The subjects of technical monitoring under the extension program
are planned as shown in Table 2,3.1.

(1) Monitoring of Agquifer Behavior & Environmental Effects

On the basis of available eguipment and staff, the locations shown
in the Table 2.3.2, which have been monitored since 1982, are proposed to be
re-monitored continuously.

The initial action to be taken by the project upon receiving the
budget for the monitoring will be to make a general maintenance of AWLR in
the site and, if it is not functioning due to personal/mechanical/budgetary
reason, to provide necessary measures to resume the continuous measurement
as soon as possible, Monthly round survey for the manual measurement of
water level, electric conductivity as the indication of water quality and
temperature should follow immediately,
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Table 2.3.1

TECHNICAL MONITORING PROGRAM

Subijects

Item

System

Agquifer behavior

Environmental

effects

Water requirement

Water Level

Water Quali

Pumping hour

& discharge

Irrigation
efficiency

Cropping
pattern & 1i

Observation wells with 21 AWLR and
257 periodical measurement points.

ty Periodical measurement of electric
conductivity and water sampling &
laboratory test.

Operation record of all the pumps
installed.

Periodical field measurements in
the sample schemes,

- ditto as above -

ntensity

Table 2,3.2

LIST OF GROUNDWATER MONITORING POINTS

Area Zone Well No. by AWLR Well No. by
Name (kabupaten) Measurement Measurement
Surabaya Mojokerto EX178 2-P2, 20-TW, 4-0B, B-EX

Tuban ' OB22, EX99, EX194 9-PZ, 21-TW, 4-OB, 16-EX

Gresik EX190 9-TwW, 4-0B, 7-EX

Pasuruan 0OB15S 11-Tw, 4-0B, 6-EX

Probolinggo 0B17 14-TW, 2-0B, 6-EX

Situbondo - 12-TW

" Subtotal 7 11-pPZ, 87-TW,18-0B, 43-EX

Kediri Nganjuk OB19, OB82 6-PZ

Jombang - l1-pZ, 1-TW

Kediri 0B36, 0OB73, OB74, 0B83 7-P2

Blitar OB46, EX79 3-pP2

Tulungagung - 1-PZ - - -

Subtotal 8 18-pPZ, 1-TW - -
Madiun Ngawi owo3, owo9 17-TW

Madiun OWll, OWl1l2 26-TW

Magetan ow1lo0 9-TW

Ponorogo Oowls 27-TW

Subtotal 3] - 79-TW - -
Total 21 29-PZ,167-TW,18-0B, 43-EX

With the above action,

it is expected that the monitoring of

agquifer behavior and environmental aspects will be resumed at the beginning

of 1988 dry

season,
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(2) Monitoring of Water Requirement

The progress of water regquirement monitoring in the current Con-
sulting Services has been quite 1little being far from the original plan.
This situation is mainly caused on the insufficient budget which narrowly
covers the monitoring of pumping hour only.

In the FY 1988/89 the monitoring of the water reguirement should
not be suspended anymore because such situation is already appeared as the
lack of information on the performance of the irrigation facilities which
have been operated in the last dry season. Hopefully making an assumption
that the proposed budget by the project office for the FY 1938/89 including
necessary fund for resumption of monitoring system would be agreed, the
original program on the water requirement monitoring will be re-started with
exactly one-year delay in the execution.

In accordance with the original plan, the following activities will
be made :

- The monitoring should be conducted by samples, amounting to ten

(10) command areas for each Part-Project for a total of thirty (30)
samples to be monitored;

-~ The selection should be carried out based on a few parameters in-
cluding, amcng others, amount and reliability of the available
data, willingness of the concerned Water User's Association to con-
tribute to the monitoring with basic data collection and repre-
sentativeness of the wells with respect to the prevalllng situation
in the different Sub-Areas;

- For the 1identified tubewells data and information should be col-
lected by the Government personnel using the appropriate forms
prepared by the Consultant after consultation with P2AT and the
concerned HIPPAs., These forms are easily interpreted and provide
exhaustive monthly data on the aspects to be monitored;

- The collected basic data should contain information gathered at
HIPPA, PZ2AT and other Government Agencies level. In order to in-
volve the HIPPAs themselves in all possible Project aspect, the
relevant sections of the forms (data collected at HIPPA level)
should be filled in by appointed officers of the HIPPAs themselves
under the initial guidance of P2AT. The remaining sections of the
forms, dealing with data collected from the various Government
Agencies, should be filled in by the P2AT staff,

- The basic data provided by the above forms should be integrated by
the information gathered through a field campaign meant to estab-
lish the irrigation efficiency in the monitored tubewells, The cam-
paign should be carried out by the Project.

- The data above and information should be organized, for each
monitored tubewell, in a "data base" system to be continuously (at



least with a monthly frequency) kept updated and constituting the
starting point for the successive step of data processing and
elaboration, performed with the help of the already available com-
puter facilities;

- Once the activity of data processing and elaboration is terminated
the evaluation of the tubewell performance should take place. The
evaluation should be based, among others, on the following
parameters

- overall system irrigation efficiency;

- system maintenance practices;

- type of crops grown;

- cropping intensity;

- use of good quality agricultural inputs;
- actual versus theoretical water use;

- HIPPA management practices.

- The evaluation should provide an overall picture of how the ground
water facilities are being used and permit to identify possible
shortcomings in the tubewell operations which need to be
eliminated. Recommendation in that sense should then be issued fol-
lowed by the enforcement of the proposed remedial measures.

The progress of this activity includes the selection of the wells
to be monitored, preparation of the monitoring forms and establishment of a
standard data base to contain the information collected.

Due to the already mentioned budget constraints no organized data
collection and field campaign could so far take place. Only separate ef-
forts, carried out on a good will basis, could be undertaken by the dif-
ferent Part-Project by availing of the practices and organization estab-
lished during the previous development stages.

3.3 Monitoring of Sea Water Intrusion

(1) General Situation

, As it has been pointed out by the Consultant at the starting of the
East Java Ground Water Development Project in 1982, the possible of sea
water intrusion to the potential aguifer in a certain area being developed
under the Project may occur particularly in the zone of Tuban, Probolinggo,
Pasuruan and Situbondo where these zones are bounded by the sea coast.

To investigate the present situation of sea water intrusion to the
potential agquifer and to study some possible countermeasures to avoid fur-
ther contamination, an extensive monitoring system for salinity of ground
water has been established in 1984/85 with alignments of monitoring wells
located between the development areas and the sea coast. The monitoring sys-
tem had been operated through FY 1984/85 to FY 1985/86 and obtains lots of
data on movement of fresh/saline water interface. In FY 1986/87 and FY
1987/88 however, the monitoring system have been not in operational condi-
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tion due to largely budgetary constraints,

In consideration of the importance of monitoring activity for the
sea water intrusion which should have a fatal effect to the feasibility of
the Project, the Project office is again proposing to obtain the necessary
budget to resume those monitoring system. The program proposed hereinafter
is established on the assumption that the budgetary requirement would be
fulfilled, and it is basically the one which has been proposed at the start-
ing of the current Engineering Services with some minor modification refer-
ring to the limited time until the Loan expiry.

(2) Original Proaram

The T.O.R. of the Contract is stating the following items to be un-
dertaken by the Project : - '

- Monitoring on sea water intrusion in the coastal Project areas
(Tuban, Pasuruan, Probolinggo, Situbondo and Banyuwangi) and study
of the most appropriate measures to be taken to protect the aquifer
from the saline contamination.

Tc implement the above program, the Consultant shall :

- Investigate the present condition of ground water contamination in
the coastal Project area, with inventory survey, field investiga-
tion and interpretation of water quality data to be collected by
the Government from the existing monitoring system for sea water
intrusion (Environmental Aspects);

- Assist the appointed Agency in analyzing the mechanism of sea water
intrusion and establishing the mathematical model to enable to pre-
dict future condition;

- Study on the appropriate preventive measures for the above men-
tioned sea water intrusion and proposed counter measures to main-
tain ground water quality in the project area under future develop-
ment,

(3) Field Works and Data Interpretation

As a realistic plan in reference to the present situation ground
water level fluctuation have been monitored in a very limited extent as a -’
part of the regional ground water monitoring system. The first step to be
taken during the FY 1988/89 will be to make an overall round survey simply
and quickly checking the condition of wells/holes, measuring water table,
electric conductivity and water temperature for the whole monitoring points
which are proposed in the Table 2.3.1l.

The precise monitoring will be concentrated, as the first priority,
into the Tuban zone where the intensive pumping of the ground water in the
dry season for the irrigation might have a considerable effects to the
regional ground water level which possibly causes an intrusion of sea water
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from the coast to the karstic limestone aquifer and resulting regional
ground water contamination. The monitoring activity. in FY 1988/89 will be
commenced from the following field works :

- Round survey for ground water level, electric conductivity and tem-
perature in the monitoring points in Gresik, Palang, and Merak Urak
areas;

- Water level measurements should ‘be repeated monthly and continued
until the end of the Project. Electric conductivity logging in
the selected holes/wells will be carried out for three times with
interval of 3 months, Water quality analyses will be made for the
water samples taken in two times for the comparison of the salinity
in the dry season and.rainy season.

The field data obtained through the above monitoring will be tabu-

lated and arranged in an annual meonitoring report which should be published
in the end of the fiscal year 1988/89. The annual report will also include

some basic interpretation of data for the following aspects :

Water level hydrograph of each monitoring point;
- Water table contour map;

- Electric conductivity logs of each logged well;
Analysis on fresh/saline interface;

(4) Mathematical Modeling & Study on Preventive Measures

Since the monitoring will be made only for one year and there will
be no more time allocated for the mathematical modeling within FY 1988/89,
this item will be canceled from the program. The criteria for control the
pumping intensity and depth of production wells in the possible sea water
intrusion areas will remain the same with the one proposed in 1986 with the
"Progress of the Project and Feasibility Study Report"” under the previous
Engineering Services.

3.4 O & M Upgrading and Private Sector Involvement

The total number of the operational pumpsets in the project area by
the end of the present program by March 1989 will be around 410 sets. If
each pumpset is operated annually for 1,500 hours and, for example, overhaul
maintenance will be made in every 5,000 hours of operation, some 120 sets of
pump and engine will be overhauled in every year. If such maintenance works
will be solely undertaken by the Project Workshop as it is now, the capacity
of this workshop which is presently about 75 sets/year in total (20 in
Surabaya, 30 in Kediri, 25 in Madiun) should be almost doubled in terms of
facility and personnel. This idea is quite unacceptable referring to the
current policy on groundwater irrigation development to lighten the Govern-
ment of its financial burden.

Since the item of work is not included in the scope of works of the

services, the Consultant would like to express an opinion that the up-
grading of O & M practices and facilities is required not only for the
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Government owned facilities but also for such small private repairshops to
be involved in the maintenance of machineries,

Back to the principle of maintenance that the beneficiaries should
be responsible, it is recommended that the maintenance of pumpsets should be
entirely made in the private workshop in a contract-base between HIPPA and
the private workshop, and the P2ATs will provide technical guidance to the
HIPPA in the contract arrangement. From the above point of view the up-
grading of O & M practices and facilities should be focused into how the
P2ATs will organize such private sector oriented maintenance system and how
the capability of private workshop should be up-graded.

The status of private sector involvement for the Project at present
and future could be summarized as Table 2.3.3.

Table 2.3.3.: STATUS OF PRIVATE SECTOR INVOLVEMENT IN THE PROJECT
Work Item : Present : Future
:Public Private :+ Public Private

:Project HIPPA Contr'tor: Project HIPPA Contr'tor

Production Well

- Siting/Design : M/E - - : A M E
- Drilling : M - E : A M E
- Rehabilitation : M/E - - : M - E
Distribution System: :

- Survey & Design : M - E : A M E
- Construction s M - E : A M E
-~ Maintenance : M E ~ : - M/E ~
- Rehabilitation : M - E : - M E
Pumpset : :

- Procurement : M - E : A M E
- Installation : M - E : - M E
- Operation : M M/E - : - M/E -
- Maintenance : M/E - - : A M E
- Replacement : M - E : M - E

Remarks : M : Financing & Management
E : Execution, A : Technical Assistance

It is recommended therefore, that a study on possible involvement
of private sector in the operation and maintenance of the groundwater ir-
rigation facilities should be conducted.

The study will focus on the assessment of the present situation of
potential private sector possibly to be involved in the project in future.
The following items of major study should be included :

- Assessment of the private contractor / repairshops in terms of the
available technologies, market potential, financial capability and

credit availability;

- Assessment of HIPPA's willingness to sublet the maintenance works
to the private repairshops;
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- Study on the appropriate support to promote the private contractor
/ repairshops for operation and maintenance of ground water irriga-
tion facilities,

As the end product of this study, it will recommend the possible
and appropriate involvement of private contractor/repairshops mainly for the
maintenance of pumpsets which will, most probably, in the form of annual
maintenance contract between the HIPPAs and such private repairshops.

An adequate standard form of the contract and preliminary cost es-
timate including the Bill of Quantity will be prepared and discussion be-
tween HIPPAs will be held to have inputs from the users side to make those
system more realistic and widely applicable,

After having such talks with HIPPAs, the Project will initiate the
legal and institutional arrangements for the commencement of the work.

3.5 Institutional Arrangement of Groundwater Development

Water Resources development and management have been regulated in
Indonesia accordance with the provisions defined on the Water Resources
Development Low No. 11 of 1974 and the Water Resources Management Regulation
No. 22 of 1982. As regards to groundwater, its development and management
have been arranged according to the minitrial regulation No,03/P/M/Pertamben
/1983 of the Minister of Mines and Energy Completed with guidelines of its
implementation issued by the Directorate General of Geology and Mineral
Resources.,

After this arrangement, the management of grohndwater is directed
towards the conservation of this resource. It covers all activities related
to groundwater inventory and utilization, as well as licence issuence, con-
trols, and supervision of groundwater abstraction, execution. In the cases
of controls and supervision of groundwater abstraction, execution is carried
out by the Directorate of Environmental Geology/or Regional Office of Minis-
try of Mines and Energy in cooperation with the Provincial Administration/or
other outhorized Governmental Agencies.

Besides the Directorate of Environmental Geology, research, inves-
tigation and development of groundwater can be conducted by other governmen-
tal agencies such as the Working Units of Ministry of Public Work and Minis-—
try of Health, etc. An assignment for carrying out those activities 1is
issued by the Directorate General of Geology and Mineral Resources. As
regards to this terms of assignment, for long range projects such as the
Jawa Timur Groundwater Development Project, the duration of assignment will
be defined separately after taking the operation program into consideration.

- 84 -

@





