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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/~BLN/WI-11/87. 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 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 necessarlr 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.l 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. 

06. The required Experts and their relevant assigned periods, had been 
slightly modified to conform witn 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 witn the total manmonths allocated within the contract i.e. 153 
rnm for Indonesian Experts and 32 nun 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 
Tarqet 

1. PROCUREMENT 
Casing & Screen (m ) 2,970 - - 2,970 
Pumpset (Unit) 70 - - 7 0 
Maintenance 3nit (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. RXINFED AREA STUDY (Ha) 1,200 - - 1,200 
3. DETAILED DESIGN 

T o p  Survey (Ha) 2,703 - 499 2,204 
Detailed Design (Ha) 3,932 - 1,745 2,187 

4. PIPE SYSTEM DESIGN & COP!ST.(Nos) 6 - - 6 
5. CANAL LINING MINI-TRIAL 

Installation (0 ) - - - 
Monitoring/Assessment (1 ) - - 1 

6. DRILLING CLYPAIGN 
Production Well (Nos 6 6 2 7 2 3 7 

7. TERTIARY DEVELOPYENT 
New Distribution System (Ha) 5,376 1,798 1,685 1,892 
Canal Lining (Km) 212.6 39.6 86.6 86.4 
Pump Installation (Nos 140 4 1 4 5 5 4 

8. HIPPA ORGANIZATION ( LOC 140 4 1 4 5 5 4 

08. Tender of 70 Pumpsets for the second procurement of Equi?ment & 
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 
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type A (60 l/s) and 82,350 pcs of type B (45 l/s). Other procurements such 
as casing, screen and drilling tools as well as the monitoring and main- 
tenance equipments are now being processed by the Government. 

09.  he 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 1 (m 1 (m) (Nos 1 ( m  1 (m) 
Madiun 
- Ngawi 1 179 134 4 767 675 
- Madiun 2 420 368 3 615 591 
- Yagetan - - - 3 624 570 
- Ponorogo 1 185 148 1 191 179 

Kedir i - Slitar 
Surabaya 
- Tuban 
- Paauruan - 
Probolinggo 4 533 527 13 1,628 1,563 

- Situbondo 8 1,048 1,014 - - - 
Total 2 3 3,203 3,029 3 1 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. Improvenents of the well co~structions a r e  there- 
fore recomended before installation of the pumpsets. 

11. According to the Sodium Absorption Ratio (SAP) classification 
diagram, most of groundwater tapped from the constructed well are of low 
sodium hazard (group C2 - S1l. High sodium hazard is recorded from water 
snnples of Ti 131, 132, 133 EJ and S?Id 99 which fall into the C3 - S1 and C1 - S2 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 problern 
(Guideline BP11, 1984). 

Zonal Area Well Condition Nuinber of Wells 
A* B* C* D* 

- Madiun 14 - 1 - 15 
- Kediri 
- Tuban 
- Pasuruan- 
Probolinggo 

- Saapean Baru 2 2 3 1 8 
Total of wells 30 8 12 3 5 3 
Percentaqe ( % I  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 

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 s~marized 
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) - 
- Detailed Design (Ha) - 

(Nos) - 
TEBTIARY DEVELOPMENT 
- Distribution 
system (Ha) - 

(Nos) - 
- PVC Pipe System (Ha) - 

(Nos - 
(m) - - Earth Canal (Ha) - 
(Nos) - 
(m) - 

P'Jt,lP INSTALLATION (NOS ) 14 4 9 20 6 15 6 8 

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 pi_% 
irigation systems were constructed in Blitar (TW 211, 212, 214 EJ), Tuban 
(TW 134 EJ), Pasuruan (TW 118 EJ) an Probolinggo (TW 96 EJ). A total units 
of 31 puzp houses had been constructed during the FY. 1986/1987 and 40 units 
of those in FY 1987/1988. 



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 nuiiber categories (A,B,C,D) depending on the type of works 
finance by the Loan. 

PART ?FQJBX TWmL CXEDXY A c 3 m X m Y B  c X l m 3 X Y C  cxB3XYD 
units mIllEd units Camand units ontmrd Wts ax-fmd units ax-fmd 

Area Area Area Area Area 

Total 132 7,319.3 102 6,186.9 10 363.9 5 141.0 15 627.4- 

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 : 

I T E M  UNIT PART PROJECT PROJECT 
KEDIRI MADIUN SURABAYA 

Number of Units Financed 
by IBRD Loan 2119-IND (No ) 50 3 8 4 4 132 
Number of Units Established 
in the Present Stage (No 1 42 3 8 4 4 124 
Total Command Area (Ha 1 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 1 9 0 240 135 138 
Average Land Tenure 
per Farzer (Ha 1 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-Pro jects of 
Nadiun (18 sets), Kediri (29 sets) and Surabaya (21 gets). A present 339 
puinpsets have Seen 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 exgectancy for the inferior quality of vertical 
turbine pumps, 2 out of 8 denaged pump bowl assemblies were dismantle for 



inspction 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 
PZAT mechanics fodo an efficient and intelligent job of inspection for the 
synptom 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 
( % I  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 1 
Kind of Crop Average Yield Ultimate Expected 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 
Sveet 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 Agri-cultural Office. The 
results of investigation, respresenting the average value of farmers benefit 
within . the  Project  area a r e  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 FARbIERS FW4EXS 
OF COST INCOME BENEFIT 
SOIL (Rdha ( Rp/ha 1 ( Rp/ha 1 

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

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 T o t a l  
Rainfed Irrigated 

(ha) (ha) 
Maziun 3,135 4,043 - 7,175 
Kediri - - - - 
Tuban - 3,064 1,216 4,280 
Mo jokerto - - - - 
Pasuruan - - 900 900 
Probolinggo - 1,150 - 1,150 
Si tubondo - - 2,100 2,100 
Luma janq - 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 Harch 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 1 6 6 5 4 12 
Distribution System (Ha) 5,112 3,390. 1,722 
Pump Installation (Nos) 140 6a 7 2 

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- 
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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 quality 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, trans-portation and installation of the canalettes seg- 
ments are tne 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 quality con- 
trol, adjusting the production and delivery schesule to avoid huge stock in 
the stock yard. Figures in the following page provide a tentative delivery 
sche~ule from the manufacturers in compliance with the contract agreements. 

25. The constrl~ction of production wells ?rqrammed dcri?.; the 
FY.1988/1989 is pianned in Madiun only consisting of 12 wells. Zach well 
will be in the average depth of 200 me cased with 16" pump chamber and 10" 
production liner and completed with wire wound continuous screen of about 42 
m in length. The expected well discharzje varies in the ranGe of 53 - 8 C  
l/sec. 

26. The program of new scheme canalization (39 schemes) will be con- 
structed under the Part-Projects of Madiun (15 schemes), Kediri (4 schenes) 
and Surabaya (20 schemes). All the canalization of those new schemes will be 
imediately completed with the pump installations during the FY.1388/1989. 
Furthermore, improvements of the existing earth canals have also been 
2rsgra::zied to be  ixplensntec! withln this fiscal year. I'.:ost of the llnings 
are constructed with precast concrete segments and a small part :.iith fer- 
rocement or PVC pipe distribution system as shown in the following table. 

Part-Project Madiun Kedlri Surabava Total 
Di tribution New Existlng New Existing ?Jew Existing 
Sys ten  Schemes Scnenes Schemes Schemes Schemes Schemes 

Precast Concrete 7 19 4 4 1 19 3 7 127 
F'errocenent 3 - - - 1 - 4 
PVC Pipe 5 - - - - 1 6 
Total 15 19 4 4 1 20 3 8 137 

27. AS to the installation of precast concrete linin~, it should be ac- 
conplished under the close cooperation between the :-ianufacturer, 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. Nonthly coordination meeting between the P2AT and 
those Contractors is strongly recommended. 



28. The progress of the Extension Program to date is at a very slow 
pace, although 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 quallty, water requirement, and socio-economic aspects 
have been suspended since FY.1986/87 due to tne reason as above. It is 
recommended therefore, that activities of this program should be restarted 
again within the F.V 1988/1989. 



MINUTES OF MEETING OF DRAFT FINAL REPORT 
FOR 

JAWA TIMUR GROUNDWATER DEVELOPMENT PROJECT 

INTRODUCTION 

The meeting was held at the meeting room of ELM1 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 11; 
- Sub-Directorate PAT, Directorate of Irrigation 11; 
- East Zava Provincial Office of Ministry of Public Works; 
- Executive Agency of Groundwater Development in East Java 

(3P.2AT Jaw2 Tinur!; 
- 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); 
- Prolect Office of Water Management (PTGA) 
- Consultants of Subsector Irrigation Project and P2AT Madura. 

For the discnssion, the following materials were prepared and dis- 
tributed by the Consultant to the Psrticipants : 

- Executive Summary 
- Main Re-port ( Vol I 
- Annexes : 
Vol I1 : A. Well Construction 

B. Civil Work Construction 
C. Pu-p Installation and Maintenance 
D. Operational Aspects of Water Management 

Vol I11 : Keii Data Drawings 
Canal Alignment Drawings 

I1 • OPENINGS OF THE DISCUSSION MEETING 

The discussion meeting was open by the Director of Directorate Ir- 
rigation 11, 1r.Sakdoen. Before the meeting was open, the Project Manager of 
BP.P2AT Jawa Timur, 1r.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 re?ort 
prepared by the Consultants during the discussion, 

After the welcoming speech by the Project Manager, The Director of 
Irrigation 11, Ir.Sakdoen, addressed the audience and declared the discus- 
sion meeting open, Outlines of the Director's address are given below : 

- the draft final re-port 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; 

- it 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, suservisian to the cczstruc- 
tion activities should be explained how they should be carried out 

' ,..ln this Project; 

- it is mentioned within the Loan Agreement that after the completion of 
the Project, all tne tubeweils 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 I1 officially opened the discussion on the Drafc Final 
Re-port of Jawa Timur Graundwater Development Project. 

111. PRESENTATION AND DISCUSSION 

3.1 Session on the Executive Summary 

The following technical conments was raised by the Director of Irriga- 
tion I1 after the Consultant's presentation of the Executive Summary. 

(1) It is realized that the consulting services are rendered at t w o  

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 adrninistra- 
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 Su-ger7?ision, 
assistances in the for of written recornendations or guidelines 
should be submitted, not orally; 

( 2 )  Mutual check should be carried out properly since control or supr- 
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 S~":narg with annexes discussing the su.n.Tary more in detail. As tc 
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 
Zaringan irrigasi Sumur Pompa" (Tractical Guide for the Supervision on the 
Construction of Tube Well Irrigation System). 

This note can be applied more conveniently to the Counterparts 
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 
presente2 by the Consultants : 

- Well Construction 
- Civil Works Construction 
- Pump Installation and Yaintenance 
- 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-11, Mr.H.Xarzuki Saleh assisted by the Project 
Manager of BP.P2AT Jawa Timur, Nr.Tjetjep Sudjana. 

The following tecnnical comments and questions were raised by the 
Participants after the Consultants presented the subjects for discussior! 
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 
groun&,izter love1 fluctcation within this reprt; 

(2). Described the priority setting given by the Goverment for 
groundwater developerit, since there are otner arsas ii; 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 writtsn in Part 11, ?aragraph 3.5 of the 
Main Report as "Institutional Arrangement of Groundwater Developmenr". 

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 meth=&s of i~stallation and maintenance of those 
pumps e t s . 

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". 
mL ' ~ . r i s  subjsct was then prepared by the :.lechanica: Engineer Consultant as 
shown in Annex-E of this report. 

3.2.3 Water Management 

The Consultant explaine6tths subject covering the Pump Board, in 
operation, establishment of Water User Association including training and 
assistance given by PZAT 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 
shouid prepare some kind of guideiine for colieccing 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 "Pu~p Board" is proposed since it will- cover solely on 
the develogment of pumping groundwater, excluding the utilization of surface 
w a t a r .  

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

3.2.4 Civil Work Construction 

Explanation of the civil work construction implemented during 
FY.1986/1997 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. 



Type of linings were also discussed during the meeting including 
the results of previous trial of canal lining installed in Gresik. On 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 tertlary unit served 
by tubewells irrigation system led to the conclusion of adopting 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 summerizea 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 show. in the follswing table. 

Nane of Completed Balance to Total 
Structure by be completed Achievement 

FY 198?/1988 by FY 1988/1989 
Production Well (No 197 12 202 

(Ha) (8,840) ( 492 - 
Pump 3ouse (LOCI 163 39 202 

(Ha) (7,530) (1,a02) - 
Distribution System (Ha) 7,364 1,968 9,332 
Precast Lining (Km) 4.7 207.9 212.5 
Pumpset (No) 130 7 2 202 

(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 ?urn? 
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 aonitoring works in quite little being far fron thz original plan. 

After completing the discussion, Mr.Narzuki 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 1988. 

IV . GENERAL COMMENT FROM THE SUB-DIRECTOR OF PAT : 1r.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 sysLem had 
been accepted by the farmers. Guidance should be therefore given to 
the farners,whicn are not solely con£ ined 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 naintenance 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 wiil 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 acceptzd by 
DOI-I1 and the Project Office with some minor correction and addition fol- 
lowing the r9sult of discussion. 

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

For the BP.P2AT Jawa Timur For the Consultants 

Consultants 
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M A I N  REPORT 



PART I-PROGRESS 

GENERAL 

1.1 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-11/07. 

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 premising 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 
rsquires ths 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 
2119 - IND Loan Project, was also prepared and recommended within this 
report. 



Organization 

The executing agency for the Jawa Tinur Groundwater Development 
Project is " Badan Pelaksana Proyek Pengembangan Air Tanah Jawa Timur" 
abbreviated as : BP.P2AT Jawa Timur. This agency is composai! of a n h e r  of 
Bagian Proyek (Part - Project) namely : the Madura, the Surabaya, the Kediri 
and the Nadiun 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 11, Ministry of Public Works. Another body, the Sub-Directorate 
"Pengenbangan Air Tanah (PAT)" provides advisory services to both P2AT and 
the Directorate of Irrigation 11. 

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 ParL- 
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 1.1.1 Furthermore, the Tl4A Group 
also provides and receives management and technical information and assis- 
tance to and from the Sub-Directorate PZAT, the BP.P2AT Jawa Tiaur 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 schene where 
the production wells had been constructed and 12) 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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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 glanned to be izqlementad under the 
Part-Project concerned are shown Table 1.1.1. 

Table 1,l.l WORK ITEM OF THE ORIGINAL COMPLETION PROGRAM 
Fiscal Year & Consolidation Program New rainfed Areas Development 
Part-Project Prod.Wel1 Canals Pump.Int. Prod.Wel1 Canals Punp.Inst. 

(No's) (Ha) (Unit) (No's) (Ha) (Unit) 
FY. 1986/87 
- Itladiun - - 14 4 180 4 
- Kediri - 490 12 - 4 0 1 
- Surabaya - 900 21 14 - - 
FY. 1987/88 
- Madiun - v2xri - 490 12 2 a o 2 
- Surabaya - - - 6 540 12 
FY. 1988/1989 
- Nadiun 
- Kediri - 285 7 - - - 
- Surabaya - - - 12 540 12 
T o t a l  - 2,165 66 6 3 2,550 5 7 

After six months from the beginning of the consultinu 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. 1.1.2. 

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 Modelist 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 (MI 
2. Water Management (K) 
3. Water Management (S) 

Replaces by : 
4. ~eohydrologist (M+K) 
5. Geohydrologist (S) 
6. ~rrigation Eng.(S) 

Replaced by : 
7. ~onst.Supervisor (S) 

Replaced by : 
8. Cons.Su~ervisor ( M + K )  

Teddy M 
Yulianto 
Siswoyo 
W . W idodo 
J.Hustiano 
Haryono 
Sukasdi 
Haerurnan 
Suyitno 
Aris S 
Endanq S 

April 15, 1987 
January 02, 1987 
June 09, 1987 
June 08, 1987 
April 27, 1987 
May 15, 1987 - 
May 04, 1987 
January 02, 198.7 
March 01, 1988 
May 04, 1987 

M = Madiun FI4 , K = Kediri FIA , S = Surabaya FIA 

The 19 months consulting services was rendered under two respon- 
sibility levels, i.e. under the task concepts. 'Jnder 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 
knowiedges, but do not nold 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 

1.5.1 Revision Requirement 

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 PreFaratory 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 Re-port" 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 
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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. 1.1.3. 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.153 man for Indonesian Ex- 
perts and 32 mrn 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. 
Utilizing the office of the TMA as base camp, the Consultant organizes three 
FIA Offices wnich 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 supr>orting staff had been arranged as 
stated in the contract. 

The Irrigation Engineer of T!4A Grougs guided the Design Team Cori- 
sisting of mainly P2AT's Design Engineer and one FIA Irrigation Engineer. 
This activity was carried out until all cne design works had been completed. 
The TMA Geohydrologist Expert had congleked the ?re-paration of computerized 
data bank and evaluation system for tne production wells; this system had 
been immediately utilized to analyze the result of the on-going drilling 
carqaign of FY 1966/1987 conducted in Sam?ean Baru. In additior,, 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. 



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 
P2AT1s 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 (TI 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 ReportH 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 Aquifer and Sprinas (TI. 

Work criteria had been prepared by the Geohydrologist for 
spring/artesian aquifer inventory (June 1987). The ?art-project of Madiun, 
Kediri and Surabaya, had collected, selected and tabulated the existing ar- 
tesian aquifer in their respective reqions. 

(3) Data Collection & Storase for Item 2 (TI. 

The Consultant had prepared data storage system for the future col- 
lected data in computer type Apple 11. 

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

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. 



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 
~Y.1987/1988. Under the Part-Project Kediri, the programmed drilling of 2 
(two) production wells in Blitar Zone (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. Welbs 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. 

(61 Construction Supervision for 5,376 ha (A). 

The Consultant assisted tne Part-Project of Madiun, Kediri and 
Surabaya during the supervision of the construction of 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. 

Monitoring of Six Pipe Line Irrigation Units (T). 

With the assistance of Consultants six (6) PVC gi-pe distribution 
system had been constructed by P2AT during FY.1986/1987 for demonstration 
and trial pur-mse. Some monitoring due to trial out dcriag ?Y.1997/1999 per- 
formances had been carried. 

(8) Monitorina of Canal Lining Trial Section in Grssik (TI. 

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. 



(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 segmenta'. 

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 Chanqes in the 
Aquifer Level on the Ground of Field Data Collected by the 
Government (TI. 

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. Adequate 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 preparation of computer programs 
for data processing & evaluation. 

Both the monitoring organization and the data collection campaign 
were conduczed by the Government, while processing and evaluation of the . 
available field data will be carried out by the Consultant. 

(12) Revisw and Urdatina of the Existino 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 Manaqement 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. 



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 Monitorinq (A). 

This work item was subs'tituted by the "Preparation of Technical 
S2ecification for Procurement of Material and Equipment" for the Sub-sector 
Loan Project. This preparation had been completed and submitted to 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) P-ssist in Analyzing the Mechanism of Sea Water Intrusion ( A ) .  

This item of work will be carried out only if the budget required 
availes. 

Study of Measures to Prevent Sea Water Intrusion (TI. 

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

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

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

(20) Monitorinq 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. 



( 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); 

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

3.Progress Reports for First and Second Quarterly Period (Jan887 - 
March887 and Apri1887 - June887); 

4. Special Reports for the IBRD Review Mission 1987 (August 25, 1987); 

5. Third Quarterly Report (July887 - Sept887); 
6. Interim Report (Dec 1987); 

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

b 
8. Yinutes of Meeting on Review of Jawa Timur Groundwater Development 

Component Under Loan 2119 - IND (August 28, 1987); 
9. JTGWDP - IBRD Loan 2119 - IND Seventeenth Irrigation Project 

"Project Completion Alternatives and Budget Requirement Estimates" 
(August 1987); 

10. Technical Specifications for Precast Concrete (Quantity of units, 
Engineers Cost Estination and Location (SeptenSer 1987); 

11.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); 

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

13. Guidelines and Tentative Plan of Work for the Agroeconomical 
Activities (Agroeco-Note 1, November 19871; 

14.Groundwater Quality in Sampean Baru Area (Geonote 11, January 
1988 ; 

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

16. Technical Specification for First Procurement of Equipment and 
Supplies under Irrigation Subsector Project - IBRD Loan 2880 - IND 
(Mechnote-11, March 1988); 



17. Crop Water Requirement for Maize (Agronote-11, FIA Kediri, March 
1988 ; 

18. Analysis and Evaluation of Single Well Test Data  rillno note-I/JT, 
March 1988); 

19. Well Yield Evaluation Report of Surabaya Part-Project Drilling 
Compaign FY 1987/1988 (Geonote-111, March 1988); 

20. Pump Installation Program (~echnote-III/JT, May 1988); 

21. Progress Report to ISRD Review Mission Mr.W.Barber (June 1988); 

22. Completion Report on the Construction of Pumphouse & Canalization 
at Pasuruan, Gresik, Mojokerto, Probolinggo & Tuban in FY. 19371 
1988 (Const.-Not-1); 

23. Final Report on Water Management Aspects (Water Management Note-21 
TMA SBY 1; 

24. Report on Drilling and Geohydrology of Madiun and Kediri (Geonote 
IV-June 1988); 

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

2.4 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 mamonths 
consumed for the services until the end of the Contract are shown in the 
following table. 

Posit ion 
A. TMA GROUP 

1. Team Leader A 
Cum 1rr.Engineer 

2. Team Leader B 
Cum Groundwater Eng 

3. Geohydrologist A 
4. Geohydroloaist B 
5. Water Manag. Eng 
6. Agroeconomist 
7. Mech.Eng A 
8. Mech.Eng B 
9. Project Director 
10. Home 0ff.Sup 

Sub Total 

Rev.Assignment (mm) 
Indon Foreign 

Consumed ( m m )  
Indon Foreign 
14.0 - 



B. 1. Water Manag.Eng (MI 15.5 
2. Geohydrologist ( M I  10.6 
3. Water Manag.Eng (K) 18.5 
4. 1rrigation.Eng (K) 14.9 
5. Construction.Eng(S) 19.0 
6. Geohydrologist (S) 12.5 
7. 1rrigation.Eng (S) 14.9 
8. Water Manag.Eng (S) 7.4 

Sub Total 113.3 
Grand Total 153.0 

The total man-months consumed during the services is in conformity 
with the total man-months allocated within the Contract, i.e 153 mn for 
Indonesian Experts and 32 mm for the Foreign Experts. 



CHAPTER 3 PROJECI' 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 Work 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 
T:ork Item Units Revised ijadiun Kediri Surabaya 

Tarqet 
1. PROCUREMENT 

Casing & Screen (m) 2,970 - - 2,970 
Pumpset (Unit) 70 - - 70 
Maintenance Ynit (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 

T o p  Survey (Ha) 2,703 - 499 2,204 
Detailed Design (Ha) 3,932 - 1,745 2,187 

4. PIPE S Y S T ~  DESIGN & CONST. (t~3.s) 6 - - 6 
5. CANAL LINING MINI-TRIAL 

Installation (0) - - - 
Monitoring/Assessment (1) - - 1 

6. DRILLING CAi.;PAIG?J 
Production Well ( N o s )  6 6 2 7 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 4 1 4 5 5 4 

8. HIPPA ORGANIZATION ( LOC 140 41 45 54 

Progress of this program including evaluation of the results are 
reported and discussed as the followings. 



3.2.1 Procurement of Equipment & Material 

(1) Procurement of Pumpsets 

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

T Y S  of Pumpset a Discharge Static Length of 
. Pump Discharge Column Pipe 

(Nos ) (L/S ) Head (m) ( M  ) 
A 10 45 3 5 39 

Three units of Torque 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 torque 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. 

Descri~tion 'Jnit 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 

Erilling Tools 
- Stabilizer ?cS 2 
- Tricone bit for hard formation with fluid circulation 

5 5/8" rock bit P C S 8 
8 3/CW rock Sit ;cs 4 
12 1/4" rock bit P C S 8 

- Tricone bit for medium formation with air drilling 
5 5/8" rock bit PCS 5 
8 3/4" rock bit PC S 5 
12 1/4" rock bit PC S 6 

(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 
- Repeater station unit 
- Central station unit 

units 15 
units 2 
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 ?lonitoring 
and Maintenance Equipment. Especially for the monitoring equipment, a change 
from fully automatic to simple monitoring salinity warning system have been 
proposed. 

Procurement of Precast Concrete 

The tenders of Precast Concrete Parabolic Segment have Seen awarded 
-. 

to 2 contractors, namely PT. Kijaya Karya, and ?Ti 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 l/s) and e2,350 pcs of type B (45 l/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 
packages. 

Package Type A Type B 
Contractors (psc) (PSC) 

A. Package I 
- PT.Wijaya Karya - 7,600 
- PT.Waskita Karya 6,150 - 

5. Package I1 
- PT.Wijaya Karya 

- - - PT.Waskita Karya ~ ~ , O O O  - 
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-Project Well Drilled Installed Well Drllled Installed 
District depth depth depth depth 

(Nos) (m) (m) (Nos) (m) (n 1 
Madiun 
- Ngawi 1 179 134 4 767 67 5 
- Madiun 2 4 20 368 3 615 591 
- Magetan - - - 3 624 5 70 
- Ponorogo 1 185 148 1 191 179 

Kediri 
- Blitar - - - 
Surabava 
- Tuban 7 838 838 5 593 557 
- Pasuruan- 
Probolinggo 4 5 3 3 527 13 1,628 1,563 

- Situbondo 8 1,048 1,014 - - - 
Total 2 3 3,203 3,029 31 4,672 4,386 

(1) Well Desiqn 
. .. 

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 
Nater Develo2ment Project the design of well construction had been standard- 
ized as shown in the drawing GH-01, 

Within the SuraSaya and Kediri Part-Projects the well construction 
was designed for a production well yielding not more thzn 50 l/s with an 
average depth of about 125 m, while in Madiun area it was designed for a 
well producing up to 100 l/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 required 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 
a202t this design with the rewired water lischerge and the availeSle 2ata 
of aquifer characteristic of the rainfed areas, 

(2) Aquifer Properties and Well Characteristics 

Different type of pumping tests had been performed to determine 
both the aquifer 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 
wnen 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 3 0 8 12 3 5 3 
Percentage ( $ 1  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 tnree wells 
constructed under Surabaya Part-Project. It is 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 ?lotting the values of sodium absorbtion ratio (SAX) against tne 
conductance (EC) on a standard classification diagram as shown in Fig 1.3.1. 

According to this classification it is determined that most of the 
water samples analyzed fall in group of C2 - S1 of low sodium hazard. High 
sodium hazard is recorded from water samples of Tw 131, 132, 133 EJ and SMd 
99 which fall into the C3 - S1 and C3 - S2 groups respectively. 

Within the Jawa Timur Groundwater Development Project, 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 C3 - S1 (Tw 131, 132, T T i  133 EJ) according 
this classcification should cause no problem (Guideline BP11, 1984). 
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(4) Well Deterioration Hazard 

Some correlation between water quality and well deterioration 
problem can be drawn by applying the results of water chemical analyses. 
:$ell deterioration problems include the possible tendency of tne tap-ped 
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 
rng/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 
tne revised Termsof Reference was programmed to cover the development areas 
of about 5,376 ha. This program was commenced since August 1986 and the 
2rogress 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 ltem Madlun Kedlrl Sura~aya Total 

86/87 87/88 86/87 87/88 86/87 87/88 
ULSIGN - Topo Survey (Ha) - - 693 - - - 430 2,240 3,363 - Detailed Design (Ha) - - 903 685 618 1,261 3,467 

( NOS ) 20 15 15 3 3 8 3 
TERTIARY DEVELOPMENT - Distribution 

system (Ha) - 718 842 685 63 1 532 - 3,408 
(Nos 1 - - 12 20 15 15 13 7 5 - - FVC Pipe System (Ha) 9 7 134 - - - - - 231 
(Nos 1 - - 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 6 9 
(m) - 30,435 33,915 30,911 21,623 21,293 138,377 

?U;-:P IIJSTALLATION 
(Nos 14 4 9 2 0 6 15 6 8 

(1) Detailed desiqn 

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 





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 
~~.1988/1989 into a precast canal lining system. 

During the FY.1986/1987, six (6) buried pipe groundwater system was 
constructed in Blitar (TI4 211, 212, 214 EJ), Gresik (Thl 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 
T'abli 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 quaiity of tne 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 Punpset 32 4 3 4 5 130 
- Engine Overhaul - - - - 
- Engine Repair 2 1 2 5 
- Pump Repair 8 6 10 24 
- Replacement of Gear Box 1 - 1 2 
- Repair of Gear Sox - 1 - 1 
- Repair of Drive Shaft 3 4 6 13 
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TABLE 1.3.6 IZRIGATIO1V D I S I ' R I W I T O F J  WRK CONSIRETED 

FY .1987/1988 

: Dl : Location :- : 
: p i 3  :: : Vi 1 lage : Gxrmrd : Purp : Canal Length (m) 

: Sub D i s t r i c t  : Area : D i s c h a r g e :  
District :Unli.nd : Lined : EK P i p :  'Ibtal : 

: (Ha) : (L/S) : 

: !Rhs 
: Gondang wetan 
:pa.swum 

:RanduGmg 
: Kejayan. Pafllru3n 

.- 
: Scihyu, Gresik 

: Kern F a d &  
: K u t o r e j o ,  bpkerto : 

: Emjug  Rep. 
; ?b7gas. Froblinggo : 

:- Kropak 
: Bantaran,FTtAmlin3go: 

:KarangAsen 
: Jenu, nlban 

: Sunrr Jalak 
: Pl-, 'hS3an : 

? 

: r- 
: Plun~ang. Tuban : 

: Ban jar Aqmg 
: -1, 'luxin 

:- 
: b t r b r q ,  Tuban 

: Talm 
: b k n t a r g ,  Tuban 

: sufi.Y=r Agmg 
: Plunpsng. lbbn : 





3.2.5 Operation in the Irrigation 'Jnits 

(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 follo~,:s : 

A : all construction components funded by Loan 2119-IND 
B : canal construction only financed by Loan 2119-IND 
C : pump installation only financed by Loan 2119-IND 
D : canal construction and pump installation funded by Loan 

2119-IND. 

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-IN3 as of December 31st, 1987. 

PFirrP!?'X!TZX TUD-5 CPCPm3ZY A O.T4!33?Y B FL- C Lm*= I) 

unitsmlmrd * ~ t s ~  units cumad units Ccmrand - ~ t s ~  
Area Area Area wea wea 

?a (%a) $3) (%I (:b) ( i b )  ( t b )  (Li) (ib) (Fi)  
@3ri 50 1,931.3 34 1,415.4 10 363.9 4 92.5 2 59.5 
b 4 a d i 1 ~ 1 - l  38 3,431.6 38 3,431.6 - - - - - - 

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 Sx- 
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 csncerning t h e  ozara- 
tion pump units are given in the following table. 

ITEM UNIT PART PROJECT PROJECT 
KE3IRI :.lA"uI'J:J S S Z B X Y A  

Number of Units Financed (No) 50 38 4 4 132 
by IBRD Loan 2119-IND 
Total Command Area (Ha) 1,931.3 3,431.6 1,956.4 7,31903 
Average Command Area (Ha) 38.6 90.2 44.5 55.4 
Total Nuder of Farmers (No) 4,480 7,734 5,955 18,169 
Average Number of Farmers 
per Command Area (No) 90 240 13 5 138 
Average Land Tenure 
~ e r  Farmer (Ha) 0.43 0.44 0.33 0.40 



TAX 1.3.7 LIST OF F ~ P  DARE 6 OTZ;A;?O: ';;UXS Y.Gr-:: PART-?R~JCCT 

PAR1 - TUIELLL tAltUPA!EI - I:ECYO?AU COmAUD I(IM.5 Sl4Rl OF RAULErD R!ltEFS oPLkbllOll 
PROJECT WEER LREA W M  WEUIIOYS 61  ff HlF iL  FEES 

lRPl LGkl 2119 I h I E I  : IRPIWWR) --------- -----.--- ----.---.--.----------. -.------ --------- --------- ------- -------- 
KEDIRI D I P  XEDIRI - IERPS 69.1 CLUALS . ' D Y l 9 l l  HI*PD Ijl 1.650 

091 I.EDIRI - LEPAS 3r.9 CALLS KT I ~ U  ~IPPO 45 1 , i w  
112 LEDIRI - l l F S  1 IAW0.15 RC* l a l l  HIDF9 7 1  ?,(W 
111 LEDIRI - IUUIL'JMIH 26.1 CPrPLS [ E l  I983 l l f f l  62 150 
113 IEDIRI - YSfiIl!LL*II 28.9 CLUPLS I51 1*6J hiPPL l h  150 
u49 1EDIRI - PLElnAU 5 .  C ~ Y ~ L S  JU 1971 HIP*& 'h I ,~M 
052 KEUlRl - PLEW :b.O L A W S  JUL 1911 I t i t ?&  111 I.4W 
?b6 1:EIIRI - PLEHWI  35.4 CILALS 1'5 I910 HlFPL 11 I.4W 
.10 tEDlR1 - P L E W  25.: tY!S*UW J W  1903 HIFPL 05 1,650 
17s ~CDIRI - PLE~MAU 32.1 KL KT 1 9 ~ 5  HIP*# 10 1.000 
I ? ?  VEDIII - PLiNUlU 50.0 UL PUE l ~ 8 h  PI~I I;? 1,500 
102 VEIIPI - PLEllPHRY 42.2 LLL @EC I986 HIPPA 103 1,500 
105 IEBIRI - 6WW 33.1 ALL JLU 1986 =?A1 95 1,400 
Ibb  I E b l k l  - P~MDLSRI 34.4 CYLS+PW DEC I 9 W  H:PPA h3 1.800 
10) ,'IU1111 - YUHYDLSRI 44.0 LLL iE? 1'86 FtL1 111 1,460 
108 IEPIRI - PURYWISDI 3 5 .  ALL J h  1986 P2AI I ? ?  1,4M 
111 IIDIP.1 - l.LWJM6 41.6 ALL ?EL 1905 l!!PPA 4 1.500 
I60  KEDIRI - KLlNJAN6 40.2 ALL I L I  lP8h P 2 l l  l l S  1 . W  
I15 ).fOlRl - PATE 55.5 ALL kOY !085 H l Y b  85 1,560 
183 VECIRI - P Y L  45.9 ALL HI Is06 P iA l  134 1.560 
i64 i . t b l f i l  - FkFi 44.4 ALL U i l  l i i o  F i i i  P i  1,5GG 
193 KEDIRI - P C U I  42.6 V-L bU6 19Bh F2Ll 131 1 . W  
101 k.EDIR1 - PURWSRI 31.0 U L  J l  1981 C i h l  82 1.500 

2.522 1.955 
1.950 2.595 
3.13 5.Ul4 
1.515 ?,IF4 

565 1.111 
2,059 :.iB2 
2,628 3.05; 
I.45b I.i.1 
5 3.b'Jl 
!.?;? !,!.I9 
!,l;b 5.242 
1,053 1 . 2 6  
1,267 !,4?'b 

l b b  l b b  
r i s ~ f i ~  - tellora~ 
IEDIRI - P A W  
IEDIRI - PbPW 
rFEIPI - ikPAR 

41.4 ~ C L  JLM- !w 
43.1 K L  JUI 1501 
55.0 ALL JP- 1981 
:9.1 ALL 5111 1'81 

2l .J CAIA?S JUL 1715 
32.9 CANALS JUL 1982 
30.2 PHlP 1151 A116 1984 
21.b PW INSI rw lo@: 
?@.? PLlli INS1 ;l :;El 
2C.I PMP INS1 JAW 1503 
46.3 ALL OC? 1905 
44.1 ALL BCT 1785 
11.8 C:L ~ 3 ;  1735 
41.6 LLL YOV 1085 
9 ALL TOY19B5 
9 U L  D 9  I9E5 

Y6AUJU: - PACE 
YGAIJU. - PACE 
YCHIJU). - PACE 
Y6PNJU - LOCEkET 
kECNJU) - LOCiFiT 
YIAIJUI. - LOCERET 
h6AYJLT - 60YDA16 
N M l l J U  - 6ONDhh5 
16hU:W - 6ChDllY6 
IGAIIJU: - 60*DllN6 

29.1 ML JIA I r e 1  
55.6 LLL JUL 1981 
51.5 ALL PA16 1901 
44.4 LLL JVL lye7 
44.8 ALL JUL 1961 
7-  5 UL CiiG ;Pal 
5 M l  1U61901 
4b.3 ALL LU61VB1 

S W I  FW YLDlRl PWl-PRWEtI  

RlllP OPERATION W S  

IV)IBEP DF UNITS 
l O l R i  TRklGAlED W A  
AYECAGL C O W D  &VIA 

AYECEI CE?P?!C!U FEE 1.422 R'!HMII( :101K 12.236 0,348 !b,b?2 25.104 ?1.409 L Z , @ t I  
ULMbEI! FYREES 4,490 :LYLRAGL 1.064 502 l.blU 001 1,131 1,194 

:,P;l? IYL lBEk&6£ FYERSIC.L. 90 FRRIIERSIUNII 
38.b MIUNIT IYik iGE LLW IEUURE 6.43 MtFMHER :W lE  : In ~ t a r l y  rvrrapt nrr nctn rolputtd t r r ra  on t k  

oumkr of months of r ~ o r d t d  optratla?. O L u b m l l  
u11O 111 m t m  of opra1lOn I n  r t t r t a l n  rear u1 I1  
i h t r t t o - t  acrwni  for l i 2  of Lbi s p r ~ ! ~ r  "tar.  
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T A W  1.3.7 LIST OF R).IP 83hRD 6 OPERATION K X R S  SLRAEWYA PhRT-PROJDCT - - - -~ - - - - - - - -~ - - - -~ - - -~ - - -~ - - - -~ - - -~ -~ - -~ - - - -~ - - -~ - - - - -~ - -~~ .~ -~~~ -~~~~~~- - - -~~ - -~ -~ -~ .~~ -~~ - -~~ - - -~~ - - - - - -  
P M l  - lU6EUELL LAWATEN - LECMATY COMUD UORKS S l M I  IF PURSE# E!RBEF5 W E I f i l l O  
PtiOJECl W6ER W L  hEl D i k l l l l W S  61 f f H l F P 1  FEES 

(Hal  LOW 2119 IDLIEI IOI IWIWI ----.---- ....................... ------ --------- ------ 
SURAYIl  0 3  6RESIK - WLUI 48.5 PUW INS1 MI 1984 P2fi1 195 1.900 

615 6RESIK - 0U.W 51.4 U L  MI 1984 P21l 5 I,W 
676 6RESIK - WIW 43.4 Y L  IMV 1984 P2h1 248 1.000 
083 MIESIK - DUKUW 46.2 ALL S f f  198T P21T 146 l,W 
681 6RESll - SIDhVU 42.6 Y L  Jlll 19% P211 IBB 1.0'10 
084 i k i i l l  - SIDLIU 58.9 U L  JI1 I986 F2LT 138 1.900 

TUSM - PILAU6 
IULW - P l l W 6  
l U S Y  - M R U L W  
TUbLW - I I E P U I Y  
1ULM - MRIYURM 
TUBM - MRAIURM 
TUBM - I I E R Y I M  
1ubnn - IIEPPURM 
l U 6 Y  - KRIW.LRLI: 
I V 6 M  - KRU.UIIY. 
TUBY - IIEkM.UK 
l U b Y  - IIERMUIY 
I U I M  - JEW 
IUlrM - A I U  
TUBM - m5 - 
TUBM - RE116n 
TU6M - P L W M  
TlrllM - RhlDY6 
l U b M  - 110110Y6 
IUBM - 11011016 
l U W  - WIlOYS 
IUBM - Wl1m 

40.2 U L  JU 1986 P2Ll SOP 
46.1 M L  hub 1986 P211 170 
45.1 U L  SEP 198) P211 IU 
47.1 M L  Y P  I981 P2h1 191 
45.b U SEP l9b7 P?11 1 W  

38.L A l l  SEP 1 9 k  P211 
39.8 ALL SEP I 981  P l b l  
35.2 LLL SEP 1981 FIAI  

41.2 k L  SEP L90b P l l  

L l S t P U W  JW I904 
CYLS+PUIIP JIN 1985 
CWS+PW J W  lQ85 
U S + P W  JW 1905 
C r l W U R  J U Y  198) 

UL )U6 1906 
LLL JLII 1985 
ALL SE? 19M 

M L  SEP 19i1 

P2A1 
P211 
PZAl 
P211 
1211 
P211 
P l l l  
P?11 
P!11 
P2LI 
P211 
P211 
PIAT 
P21I 
PI11 
S2L1 
P2Ll 
P i h l  
P2Al 
P2L1 
P a l  
nri 

$ 

b 

PW OPEUII~ m s  'J\ 
1 

.-: lW 19M 1%) l9Bd 1907 IVSj-lPP7 ------ ----- ------- 
- 1.429 7M 1,025 794 4 611 - 111 7 Y  l . lO3 1,151 3:701 - 151 713 1.bN 1.19b 3.100 - E l l  E l l  - b95 1.351 2.64b 

: - L14 835 1,449 
0 

! - 873 1 .b l l  2,492 - 4;a 490 

IVERA6E WERRllOY FEE 2,011 RPIHOUR :10T# 12,236 18,143 44.1Uh 60,236 161,122 304,923 
llU%B OF WIITS 1 2  YUlllER OF FkMERi IB,lb9 : A M W  1,064 1,013 1,202 WP 1,501 1,256 
1 0 1 N  IRRIMTED M h  1 9 . 3  M LVERAM FWIERS1C.L. 138 FLR lPPSlU l l  
RVERAGE COI(IIRW AREA 55.4 MlUlll AVERfi6E L u D  T E W  0.40 M l f W  : f f l lE  : lk vrarly nreraqe has bm c a ~ t d  b a u d  m t k  

nwmCr of m t k  of mornad oprratim. L t n k n l l  
-8th s i t  oontk  mf operation In a crrtaim year ~ 1 1 1  
thrretorr a c t m t  for 112 of that sprcif ir  yrar. 
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PSLEX,~ .--. ~ . ~ - ~ . - ~ ~ - - g , g , ~ h R D ~ 6 6 0 0 - = ~ - - w ~ 5 ~ r r ~ L N L N ~ p ~ 2 ~  
PRRI - IUBERLL IREIPLIEI - VECPRAII c ~ s n m  urJrrs s!mr of ~ a u r i m  ERBERS t u t R n r l a  : 
PIOJICT NUlrBER &En UMP W E R h I I W  8Y W HIPFL FEES 

IWi) LOM ? I l l  IDPTEl IYOI I W I W U I I  : _-_______ -__._-_______---------- _._.____ _______-- -__-_-- -__-__*_ _.-_--_-__-_-_~ 
flRDlUY 052 W D l U  - PILPW.EYEWG IIF.2 IKL K T  I984 P!h1 ? I5  3,090 : 

053 I D I W  - PIlPI61.EICEU6 101.1 UI K T  1784 P l A l  121 3,250 : 
054 H D I U I  - PILPJKEICLIG 1lO.O b U  CCT I984 P24T 212 3,000 : 
0 IIAE!U - PlLB6LEI:EI IOJ.0 RLL a1 1914 PZAl 217 3,000 : 
0% I D I W  - P ILWGIEWIP 123.0 UI K T  I984 P21T 282 1,400 1 
OQ W O I U  - P I L I I G I E R E I  100.0 K L  DCT 1984 P211 I40 2,800 : 
OW mnw - PILNIEKEUEW 112.s ILL M IW szrl 233 I,W I 
059 MIU - PILMGI;ERES 166.6 K L  K1 1984 PIAI 181 3,200 1 0 :  
ObO M D I U  - PILW.EIILEW6 111.4 IKL K l  I984 P2LT IH 3,200 001): 
061 MDIMI - PILMEXEWW 115.I LLL a1 I P B ~  PZAT 195 3,314 (11; 
689 HADlU - PILRYfiMKEN6 90.0 ALL Y R  I987 P24T 214 3,000 6 

: 
062 YBLYI - PAPMI 112.1 (LLL YOU 1985 P 2 I l  261 3,050 141: 
ba3 IIGbYI - FARM 4 . 8  I L  IOY I985 P 2 l l  5 3,850 (11: 
(44 P P Y I  - PMOI 100.b M L  M Y  IS85 P2bT 224 4,500 1 0 :  
Ub5 N6Wl - PARM 05.4 UI el 1986 P2LI 2W 6,000 t 
oh6 IIERYI - P P W  ?!.5 )?? NCY 1915 P?L1 !?d :,!W (11: 
067 N 6 Y I  - PPRM 70.9 K L  I lh l  l98b P2LT 267 4,500 ( 0 :  
Oh8 NHYI  - P a M  108.8 ALL l l  19% P2Ll 223 4,530 (11: 
n,v usar l  - para( I I R . ~  ~ L L  r r v  1oe6 * z c ~  197 4 , .  : 
010 Y6PIYl - LLM1)165K(A P1.1 K L  IM 1905 P2Al 8 9  3 . M  : 
071 1 6 M l  - l.tDUM%#lM 129.3 111 HI I985 P211 289 4,000 : 
072 h6PYI - KlWL66HPR 5 M L  h41 lPBb P?AT 195 4 . W  : 
073 Y64Yl - IiWI(6SPILPR 6 7 ILL  MI 19Bb P211 154 4,000 : 
074 16AY1 - I E W 6 6 K U  105.b 111 M1 I9Bb P211 244 4.000 : 
b?5 WGPYI - LEDUNDEKM 105.2 1U M 1  l9Bb P2AT 2% 4.0M : 

O I h  P46EllW - DENY 57.0 ALL W I W l  PlLT I ? &  4,5N : 
U:J RkMTbU - DlYDO 46.0 (KL YR I981 P241 I53  4 . W  : 
078 MIGEIRI - BEIW 98.4 K L  YR lPB7 P2AT 17) 4,500 : 
$79 IGETPJ - BEIDD 79.0 UL WR I987 P241 IrV 1,530 : 
O6B YSIM - YbU 81.6 UI YR I987 ~2l.1 2 ~ 1  1,000 : 
081 llA6E1PJ - I O S P L I I  64.2 (KL WP 19OI FlbT 171 4,000 : - 2 - I 77.3 M l  LPR lW m1 19s 4.000 : 
OBJ WEIY - IYOSPL~I 74.0 IIL VD ~ P B T  PZLT 20s 4,000 : 
084 R M I Y  - IWLDSFAII 98.6 ALL WR 1981 P2RT 251 4,000 : 

085 POYDROEO - S I W  Mi.0 UI PP I987 P2LT LOB 2,500 1 
OBb POwOROW - Sl l l lY 63.6 UI WI! I987 P2RI 94 2,300 : 
087 PW11060 - S I M  60.0 1 I L  API 1987 P2A1 99 4,000 ; 
OW PD)iDRKD - SiW 4b.0 U APR 19B7 P2L1 91 4 , M  m 

( I t  : F l a t  yaar l r  ra t -  r m v r r t d  i n t o  b a r l y  ra te5  b a l d  m aiaragr Ia rmr r r '  matrr r r q u n t .  . , --- 

E S I A B L I W I I I  I I D l U l M S  w O~ERAIIN IOURS 

LVERAl WERITIOY F a  3,712 RPlHOUl :ID111 6,619 13.210 22,519 36,771 79,119 
YUHBER OF M I T S  1 YlllstR ff F W R S  1.154 :RYERAE 5,055 1,403 1,121 1,(112 1 , l d  
10111 IRLlLLlED L E I  3,431.6 WL AVER& btMRS1C.I. 2 M  FP lERSlU lT  
AVERABE COkYND AREL 90.3 M l l l l  bViRIM LAYD T E R M  0.44 M I F W  :MOTE : T k  y r a r l y  a i r r a p r  has h o  r w p t r d  b a 5 d  m tk 

n u n k r  of mtln of r r r ~ r d d  o p r a t i m .  )I t u k r l l  
m i tb  six utk, n1 o p r a t i m  i o  a c r r t n i n  year m i l l  

--------------- - ----------- t k r a f o r a  a rmt  for 112 of ?hat s p r c i f i c  yaar. 
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. The above indicators relevant to each Pump Board in operation,under 
Loan 2119 are also contained in Table 1-3.7, 

( 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 juridisdiction 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,1.3,3, 

( 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 PZAT, 

After the land ownership survey and in consultation with the vil- 
lage chief, PZAT 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 concernirq severdl operational 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 aeriod 
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. 



I .1.i-1 -It-)-.+I- 

Sbb - District Level  

. Field Level 



- The differences between the two adopted schedule are summarized'below: 

Kediri - Surabaya Madiun 
Average Command Area (ha) 42 90 

Average Design Discharge (l/s) 4 5 100 

Number of Blocks in the 
Command Area 

Duration of a Complete 
Rotation (days) 

Daily Irrigation Hours 18 21 

Daily Pump Stoppage Hours 

Maintenance During Pump During Pump 
Stoppage Hours Stoppage Hours 

and at the End 
of the Rotation' 

Different local conditions, size of command areas, pwnp 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 througnout 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 all the irrigation units developed in the 
rainfed areas since year -86, 

( 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 

Surabaya - 1,892 1,304 1,049 1,769 
Average 1,064 1,013 1,202 999 1,501 



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 1.3.4. 

From the analysis it appears that no correlation exists jetween 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 concl~sions, 

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 tne amount of water actually supplled 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 fhe 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 tho crop water 
requirements. 

A sunnary of these three ind5cators (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. 



OPERATION FEES V/S COMMAND AREAS 
JAWA T M R  PRWECT 

50 70 90 

COMMAm AREA Iha! 

BEST AVAILABLE COPY 



Part-Project Sub-Area Surface Water Ground Water Overall Deficit 
(%I (8) (%I 

Kediri Pace 3 9 4 3 18 
Plemahan 56 4 3 1 

Average for Kediri 4 7 4 3 10 ............................................................................ 
Madiun Caruban 2 9 4 0  31 

Magetan 55 3 0 15 
Ngawi 6 3 2 0 16 

Average for Madiun 4 6 31 2 2 
---- ------- -------------- --------------- - - - - - - -  --- - 

Surabaya Gresik - 4 2 5 8 
Mo jokerto, 7 1 2 9 
Pasuruan - 7 1 29 
Probolinggo - 46 54 
Tuban - 5 4 4 6 

Average for Surabaya - 5 3 47 
Average for the Project 4 1 3 8 22 

(1) Crogging 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 comand area. 

Table in the following page summaries the actual versus planned 
cropping pattern in the investigated Project Sub-Areas fur the cultural 
cycle 1986-1987. 



M k R Y  ff YTER UY FDR CULTURAL CYCLE I986 - 1917 
TAEW 1.3.8 

- - - - - - - - - -- - - - - 
P U T  - SUB-AREA TY SOURCE OF YATER W CWERAGI OF THE CROP YATER REQUIRERENTS EIPRESSED IN PERCENTAGE OF 1% SM 
PROJECT AND ------------------------.------------------------------------------------ 

(101 DEFICIT K T  NOV DEE JAN FIB RAR Wk MY JUN JUL AU6 SEP OCT NOV DEC T O l K  -------- ---------- ---- ------------------- ---- ---- ---- ---- --- ---- ---- ---- ---- --- ---- ---- ---- --a- ---- ----- 
KEDlRl Pacr  5 Sur face Yater --- -- -- 66 73 36 39 110 23 14 5 2 3 100 91 39 

Ground Yatcr  -- --- -- 9 1 1 ? 100 5 77 63 79 100 100 10 43 
D e f l c l t  -- --- --- 25 26 U SS O 22 9 33 19 0 0 0 18 

Pleaahaa 4 Surface ha te r  -- -- --- 100 100 100 98 44 46 SB 57 63 62 100 100 56 
Ground Yater -- -- - 2 2 2 42 44 60 54 100 100 100 106 104 43 
D e f i c i t  --- - - 0 0 0 0 1 2 0 0 0 0 0 0 0  1 

Average Surface Yater -- -- -- 81 8s 64 6s 7s 33 34 28 29 29 100 9s 47 
Ground Yater  --- -- -- 6 1 1 23 75 57 67 79 88 100 100 W 43 
Def ~ c i t  -- - -- 14 14 35 31 5 12 5 18 I1 0 0 0 10 ------- ------ -- ------------------ --- ---- - ---- --- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----- 

RhD1W Carubrn 4 S u r f r c r  Yater 5 2 2 1 0 0 l M t 1 ~  96 2 8 1 0 0 0 - - -  29 
6round ha te r  100 41 100 100 101 7 27 30 19 31 24 21 -- -- -- 4b 
D r f l c i t  0 36 0 8 0 8 70 62 80 49 76 73 --- --- -- 31 

Ragetan 2 Surface Yater 100 100 100 100 75 106 30 25 27 23 37 30 --- --- -- 55 
Ground Yater 6 0 0 3 S 188 13 22 22 48 95 100 -- --- - 30 
D e f i c i t  0 0 0 0 24 0 57 54 51 29 0 0 --- --- --- 15 

Ngaui 3 Surface Water 
6round Yater 
D e f i c i t  

Averaqe Surface Yater  
Ground Yater  
D e f i c i t  -------- -------- - --------------- 

SURABAYL 6 r e s i  k 3 Sur fac t  Yater  
6round Y a t r r  
D e f i c i t  

l o j o k e r t o  1 Surface Yater - - 0 0 0 0 0 0 0 0 0 0 0 0 - -  0 
Ground Yater -- --- 43 58 30 3 36 100 83 100 100 106 100 100 --- 71 
D e f l c i t  --- -- U . 4 2  14 91 U 0 U 0 6 0 b b --- 29 

P a r u m  I S u r f a c e Y a t r r  -- -- t O 1 O O O U O I - - -  0 
6round Yater  --- - 54 22 4 33 40 100 100 100 160 100 160 100 -- --- -- 71 
D e f i c i t  46 78 96 b7 b0 0 0 0 0 0 0 0 --- 29 

Probal inqqo 1 Surface Yater  - -- 0 0 0 0 0 0 0 0 0 0 0 0 - - -  0 
Ground Yater  -- - 40 21 29' 8 100 14 18 32 LOO 43 38 n --- 43 
D e f i c i t  - -- 60 79 71 92 0 86 82 b0 0 57 b2 27 -- 57 

Tuban 4 Surface Y a t r r  -- 0 0 0 0 0 0 6 0 0 0 0 0 - - - -  0 
Ground Yater  - 50 42 6 4 2s 100 56 48 48 100 100 93 - --- -- 54 
Def i c i t  50 59 94 9 75 0 64 52 52 0 0 7 - --- 4b 

Average Surface Yater  -- 0 0 0 0 3 0 0 0 0 0 0 0 0 - -  0 
Ground Y a h r  - 46 44 I9 11 24 69 50 50 48 98 86 95 91 -- 53 
D e f ~ c i t  - 54 S4 81 89 76 51 50 50 52 12 I4 15 9 --- 47 

AVER AM Surface Yater  32 48 57 57 61 SE 37 24 29 25 20 25 23 50 66 41 
FOR THE Ground Yater  47 26 26 21 14 15 31 31 37 44 59 60 71 49 34 38 
PROJECT D e f i c i t  25 26 17 21 26 27 32 45 54 50 21 15 b I 0 22 



SUMMARIZES OF THE PLANNED VERSUS ACTUAL CROPPING PATTERNS I N  THE 
INVESTIGATED SUB-AREAS ( 1 9 8 6 - 1 9 8 7 )  

Part Sub-Area Type of Planned Cropping Actual Cropping 
Project Soil Pattern Pattern 

Kediri Pace Havy 1.Wet Season Paddy 1.Wet Season Paddy 
2.Dry Season Paddy 2.Polowijo 
3. Polowi jo 3.Polowijo 

Plemahan Medium 1.Wet Season Paddy 1.Wet Season Paddy 
2.Dry Season Paddy/ 2.Polowijo 
Polowi jo 

3.Polowijo 3.Polowijo 

Madiun Caruban Heavy 1.Wet Season Paddy 
2.Dry Season Paddy 
3.Polowijo 

. !.lagetan Light 1 .Wet Season Paddy 
2.Polowijo 

3. Polowi jo 
Ngawi Heavy 1.Wet Season Paddy 

2.Dry Season Paddy 
3.Polowijo 

1.Wet Season Paddy 
2.Dry Season Paddy 
3.Polowijo 
1.Wet Season Paddy/Sugar Cane 
2.Dry Season Paddy/ 
Polowijo/Sugar Cane 

3.Polowijo/Sugar Cane 
1.Wet Season Paddy/Sugar Cane 
2.Dry Season Paddy/Sugar Cane 
3.?olowijo/Sugar Cane 

Surabaya Gresik Medium 1.Wet Season Paddy 1.Wet Season Paddy 
2. Polowi jo 2.Dry Season Paddy/Polowijo 
3. Polowi jo 3.Polowijo 

Mojokerto Medium 1.Wet Season Paddy 1.Wet Season Paddy/Sugar Cane 
2.Dry Season Paddy/ 2.Dry Season Paddy/ 
Polowi jo Polowijo/Sugar Cane 

3.Polowijo 3.Polowijo/Sugar Cane 
Pasuruan Medium 1.Wet S e a m  Paddy 1.Wet Season Paddy 

2.- Seasm Paddy? 2.Palowijo 
Polowi jo 

3.Polowijo 3. Polowi 
Probolinggo Medium 1.Wet Season 1.Wet season Paddy 

2.Dry Season Paddy/ 2.Polowijo 
Polowi jo 

3.Polowijo 3.Polowijo 
Tuban Medium 1.Wet Season Paddy 1.Wet Season Paddy 

2.Dry Season Paddy 2.Dry Season Paddy/ 
Polowi jo Polowi jo 

3.Polowijo 3.Polowijo 

It should also be noticed that, according to the established crop- 
ping 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. More precisely the land preparation took place in the 
month of January in Kediri Part-Project, October in Madiun Part-Project and 
November/December in Surabaya Part-Project. 



(2) Crop Intensity 

The crop intensities and agricultural production in 52 out of 132 
irrigation units were directly or indirectly monitored in year 1987 as shown 
by Table 1.3.9. 

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

Crop Intensity : Part-Project : Project 
( $ 1  Kediri Madi un : 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 

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 Xadiun area xhich 
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 
shoxs a good performance in Kediri and, to a lesser extent, in Surabaya. 

Agricultural Production 

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

This seems to the confirmed by tne 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 Instjtue 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). 



AVERISE CRUP INTENSITY AND CROP YIELDS FOR YEAR 1987 

......................................................................................................... 
I I I 1 

I , I I C R B P  Y I E L D S  i T o n 5 i H a )  , 

tPRDdECT : :INTENSITY: Paddy I Soya t Raize :Ground : Green :Onions I Srgar :Tobaccot Sweet I 
I I I I 
I I I I : beans : : Nuts : Peas : : Cane I :Potatos: 
I---------'----------- ---------'-------'-------;-------;-------;------- - - - - - - - ! - - - - - - - ' - - - - - - - I  I ------- I I 
I I I I I I I I I I I I I 
I I I I I I I I 1 I I I 

1KEDIRI IPace : 257 1 5.0 : 0.7 1 5.4 t --- ! - - - : - - - : - - - : - - - ; - - - I  
L I I I I I I 1 I I I I I 
I I I I I I I I I 1 I I 

I 
I :PlemaBan 3 1 0 :  0 . 2 :  0 . 8  4 . 5 :  1 . 0 :  --- : 11.5:  -- t --- : --- : 
I I 1 I I I I I I I I I 
I I I I I I I I I I I I 

I I I I I , I I I I I I I 
I I I I 1 I I I , I I I , 
I 
I : Average t 287 ! 5.7 : 0.7 t 4.9 t 1.0 I --- : 
I I I , 
I 1 I I I I I I I I I I I 

I I I I I I I I I I I 
I I I I I I : I :  I I I I 1 

I 0 . 6 :  --- : :RAD!!lN :Caruban t 2 8 5 :  6 . 0 :  0 . 4 :  --- : --- : 0 . 3 :  --- : --- ' 
I I I I I I I 1 I I I I I 
I 1 I I I I I I I I I I 

I 
I :Hagetan : 1 6 8 :  4 . b :  0 . 2  - -  : 0 . 3 :  --- : --- : t1.5 t --- : 7.7 :  
I I I 1 I 1 I I I I I I I 
I I I , I I I I I I I I I 

I 
I t Nyawi : 243 1 6.7 : 0.3 : 1.0 : 0.1 : --- : --- , ' 61.6 : ---. : --- ; 
1 I I I I 1 I I I I I I 
I I - I I I 1 I I I , I I I 

I 
I :Ponorogo : 274 : 5.3 : 0.6 : --- : --- --- --- I --- I --- 
I I I I I I I I I 1 I I I 
I I I I I I I I I I I I I 

I I I I I I 1 I I 1 I 1 I 
I I I I I I I I I I 1 

I 1 Average : 234 1 4.1 : 0.4 : 1.0 : 6.3 I 0.3 : --- B 74.9 : 0.0 1 7.7 1 
I I I I I I I I I I I 1 I 
I I I I I I I I I t I I i 

I I I I I I I I I I I I 
I I I I I I I I I I I I I 

:SURIBAYA i6:esik : 289 : 5 .  : - -  2.6 : 0.8 1 0.8 I --- 1 --- , 1 --- I --- 
1 I I I I 1 I I I I I I 1 
I I I I I I I I I I I I 

I 
I :Hojokerto : 280 : 6.3 : 1.1 : 3.6 : 1.3 : 0.0 : --- : 71.0 ; --- ; --- ; 

I I I I r r r ? I I I I 
I I 1 I I I I 1 I I I I 

I :Pasuruan : 295 : 4.9 : 0.5 : 4.8 1 0.6 t 0.6 : --- : 73.0 : --- : --- : 
I I I I I I I I I I I I # 
I I I 1 I I I I I I I I 

1 
I :Probolinggo: 300 : 5.7 : 0.9 : 3.4 : 0.7 : 0.7 : --- : --- I --- : --- : 

I I I I I I I I I 1 I I 
I I I I I I I I I I I I I 

I 
I I Tuban : 2 9 0 :  5 . 2 :  0 . 9 :  3 . 3 :  1 . 0 :  0 . 6 1  --- : --- : - - - :  --- : 
I I I I I I I 1 I I I I I 
I I I I I I I I I I I I 

I I 1 I I I I I I I I I I 
I I I I I I I I I I I 

I 
I : Average : 290 1 5.5 : 0.9 : 3.4 : 1.0 : 0.6 1 -- ' 71.7 : --- ; --- ; 
I I I I I I I I I I I I I 
I I I 1 I I I I I I I I 

I I I I I I I I 1 , 1 I 
I I I I I I I I I I I I I 

;-------------------------------------------------------------------------------------------------------- 
:AVERAGE FM THE I I 1 I I I I I I 1 I 

I 1 I I I I I I I 

PROJECT : 265 : 5.7 : 0.6 : 3.6 : 0.7 : 0.6 1 11.5 : 58.0 : 6.6 : 7.7 : 
I I I I I I I I I I I I 
I I I I I I I I I I I I 

:-------------------------------------------------------------------------------------------------------- 



Kind of Crop Average Yield Ultimate Expected Yields 
for Project Rainf ed 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 

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 tne first Projects areas financed by Loan 2119 
were equipped with ground water facilities starting from year 1963, it is 
safe to assume that the conditions for optimum production are still being 
established and that the potential inherent to ground water developments has 
not been fully exploited yet by the farmers. Seen under this light the 
polowijo yields recorded in 1967 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 
fanners 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, 
respctively. 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. 



T A U :  1.31.10 CHOP 

SOY BEANS 
------------------------------------------------------------------ 

ITEMS OF U n i t  Q u a n t i t y  U n i t  P r l c e  T o t a l  
COST ------------ ---------- -------------- 

( U n i t / h a )  ( R p / U n i  t )  ( R p l h a )  ----------- ----- - -------- ---------- -------------- 

WET - SEASON PRDDY 

I T E ~ S  OF U n i t  Q u a n t i t y  U n i t  P r i c e  T o t a l  
COST -----------a ---------- -------------A 

( U n i t / h a )  ( R p / U n i t  ( R p l h a )  ------------ ----- --------- ---------- -------------- 
S e e d s  
F e r t i l i z e r s  
P e s t i c i d e s  
H i r e d  L a b o u r  

- M a n  
- Woman 
- C a t t l e  

G r o u n d  W a t e r  
I r r i g a t i o n  - - - - - - - - - - - - - 

TOTAL COST 

S e e d s  I: g 50 337 16.839 
F e r t i  1 i z e r s  kg 525 125 65.625 
P e s t i c i d e s  1 5 2.325 11,763 
H i r e d  L a b o u r  

- Man d a y  53 1,189 63,097 
- Woman d a y  58 899 51.767 
- C a t t l e  day 19 2,461 47,862 

G r o u n d  W a t e r  
l r r i g a t i o n  hour 20 1.320 2 ~ , 7 e o  

TOTAL COST 2p2.733 

INCOME FROM R p  160,<100 e T o n  5.7 = 9(2,000 
Y I E L D  ( R p )  .................................................................. 

B E N E F I T  ( R p / H a )  629,267 .................................................................. 
I 
V1 
N 

d a y  . 24 

d a y  8 
d a y  0 

hour 6 

INCOME FROM H p  600.000 Q T o n  0.6 = 360,000 
Y I E L D  ( R p )  ----------------------------------------------------------------- 

BENEF 1 T  (Rp /k Ia  ) 294,348 

I 
DRY - SERSON PADDY GROUND NUTS 

ITEMS OF U n i t  Q u a n t i t y  U n i t  P r i c e  T o t a l  
COST ---------- -------------- 

( U n i t / h a )  ( R p / U n i t )  ( R p l h a )  ------------ - - - - - - - - - - - - - - ---------- -------------- 
S e e d s  I:g 80 1.242 99.917 
Fertilizers ): q 58 125 7.180 
P e s t i c i d e s  1 2 2,750 6,463 
H i r e d  L a b o u r  

- M a n  a Y  67 1,189 79,055 
- Woman d a y  14 899 12.70P 
- C a t t l e  day 16 2,461 38,954 

G r o u n d  W a t e r  
I r r i g a t i o n  hour 18 1,320 23,404 

TOTAL COST 267,740 

INCOME FROM R p  741,667 B T o n  0.7 = 519.167 
Y I E L D  ( R p )  ------------------------------------------------------------------ 

B E N E F I T  ( H p / t + a  251,427 

Inins OF 
COST 

U n i t  

----- 
k g  
k g  
1 

d a y  
d a y  
d a y  

hour 

Q u a n t i t y  ----------- 
( U n i t / h a )  --------- 

22 
410 

5 

U n i t  P r i c e  - - - - - - - - - - - 
( R p / U n i t )  

337 
125 

2,325 

S e e d s  
F e r t i l i z e r s  
P e s t i c i d e s  
H i r e d  L a b o u r  

- M a n  
- Woman 
- C a t t l e  

G r o u n d  W a t e r  
I r r i g a t i o n  

TOTAL COST 20) ,073 

lNCOME FROM R p  160,000 t? - T o n  3.1 - eLb,000 
Y I E L D  ( R p )  

B E N E F I T  ( R p / H a )  614.927 

BEST AVAILABLE COPY 



CROPS PRODUCTION FARMERS FARMERS 
COST INCOME BENEFIT 

(rp/ha 1 ( Rp/ha 1 ( adha 1 
Wet-Season Paddy 282,733 912,000 629,267 
Dry-S?ason 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 fi 1,797,041 

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

CROPPING PATTERNS TYPE PRODUCTION FAiU!ERS FWLYERS 
OF COST II:COL.lE BENEFIT 
SOIL (Rp/ha 1 (Rp/ha 1 ( Rp/ha) 

Wet-Season ~addy/~ry- Heavy 693, 039 2, 464, 200 1,771,161 
Season Paddy/Maize 
Wet-Season Paddy/Soy Medium 557,618 2,OO8,2OO 1,450,382 
Beans/Maize Light 
Wet-Season Paddy/Soy Heavy 1,138,844 3,859,500 2,720,656 

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 
R?/year. Plemahan area, showing a benefit of 1,090,000 Rp/year, is a for- 
_ , , _  ,-.,ate, isalate 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 : 



Location Rainfed Sawah Tegal Area 
Shallow Deep Shallow Deep 
(Ha) (Ha) (Ha (gal 

Ngawi - 4,810 - 6,760 
Magetan 370 7 5 9 5 915 
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 
Ponoroqo - 
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 Kediri-Nganjuk area is 

located in the area of the existing surface water irrigation facility, and 
groundwater is used to su2plement irrigation water for a year rouzd 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 in 
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. 



sub Area Rainf ed Sawah Irrigated Sawah T o t a l  
(ha) (ha) (ha) 

Tuban 3,064 1,216 4,280 
No jokerto - 2,e20 2,820 
Pasuruan - 1,360 1,360 
Probolinggo 1,150 4 10 1,560 
Sampean Baru - 2,100 2,100 
Luma j anq 1,900 - 1,900 
Total (ha) 6,114 7,906 14,020 

Out of the 1,900 ha of rainfed sawah in Luaajang area, 661 ha 
should be given as first priority for _possible inclusion in the extended 
Srogram of work of Surabaya Part-Project to maintain the Project target of 
13,000 ha as stipulated by the Loan Agreement, 

(4) Pros~ective Rainfed Areas 

On the basis of the above discussion and irrespective of the Gover- 
ment ?olicy, the following table gives the figures of rainfed areas in East 
Java where groundwater is protentially developed for irrigation su?ply 
either by constructing shollow ar 2cep tube wells, 

Sub area Shallow Well D e e ~  \Jell T o t a l  
Ra inf ed Irrigated 

(ha) (ha) 
:b!adiun 3,135 4,040 - 7,175 
Kediri - - - - 
Tuban - 3,064 1,216 4,280 

!do jokerto - - - - 
Pasuruan - - 900 900 
Probolinggo - 1,150 1,150 
Sampean Baru - - 2,100 2,100 
iuma 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 
programqed 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 enviroments surrounding the Project, The nain 
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 requirement, ground water level and 
quality, aquifer behaviour as well as the cropping pattern and 
farmer's income; 



( 2 )  Investigate/study on the diversification of groundwater irrigation 
techniques including the utilization of spring/artesian aquifer, 
demonstration command area, 0 & M up-grading with the involvement 
of private sector to the project implementation. 

It should be noticed that the monitoring activity for technical 
aspects has been carried out since the previous Project stage. A comprehen- 
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 I 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 

Irrigac ~ l o n  ' - 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 develoanent stages. 

3.4 P r e p a r a t o r y  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 9aru 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, !lagetan. 

To support the above activities, the Consultant has rovided 
a. technical assistance to carry out inventory survey on the existing wells 
in the proposed developnent area in the Palu area and monitoring survey on 
ground water use, aquifer behaviour and ground water quality in the Sampan 
Earu area. 

As part of this preparatory program, a field trip to Palu area and 
study on groundwater quality distribution in Asembagus Zone nad 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 biarawola and Tawaeli areas to inspect the site condi- 

tion and nake some inventories of the existing groundwater facilities. Pieet- 
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 
tnis 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 Managef BP.P2AT Jatim in November 1987. 

As a result, an overall work item and execution schedule of this 
fortncoming Part-Project nad been prepared tentatively in October 1968 as 
shown in the following page. 

3.4.2 Assessment of Shallow Aquifer Pontential for Small-sized Irriaation 
Scheme in Nqanjuk/Pace, Palang 6 Sedayu Ngawi and Xaqetan. 

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

To improve the productivity and income of small farmers, sucn snal- 
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. 

Iqithin the area of Ngawi, Idagetan 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. 



TENTATIVE WORK ITEM AND EXECUTION SCHEDULE OF THE PROPOSED 
GROUNDWATER DEVELOPMENT IN PALU AREA 

Nark Item :FY.1987/88: FY.1988/89 FY.1'38'3/90 

1. Preparatory: - 
Works 

- TO-DO Survey : ====== 0 : 

- Geo-electric:o===o 
sounding : 

- Seting of Wells o=o 20 wells 

- Detailed Design o======= 0 20 wells 

2.Construction: 

- Drilling Tendering 
10 wells 10 xells 

- Drilling of Well o======= o o======= o 

- Zistribution System Tendering o=== o 0==0 

10 wells 10 wells : 
- Distribution System Contruction o====== o : o======O : 

10 sets 10 sets : 
- Pump ~nstallation 0==0: 

3.0peration : 
: 10 grou?s 

- HIPPA Organization 
10 schemes 

- Operation : o========= o 

4.Monitorinq & Evaluation: 

- Monitoring : 

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

- Avarage discharge rate = + 5 l/s 
- Average well depth = + 3 0 m  - 
- Pumping system = 2-3 inch, self priming centrifugal pump 

(portable) 
- Method of drilling = man power (manually) 
- Command area = + 5 h a  - 
In case the available funds are limited to support the above men- 

tioned prograa, activities will be confined to carry out some pmping test 



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 proneted 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, eight (8) Test Wells have been completely 
drilled at Sampean Baru area by PZAT. 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 malnly to the 
increase of equipment and supplies costs which is caused by the overall of 
adoption of precast canal llnlng proposed to be distrlbused 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 
T o t a l  31.96 32.91 + 0.95 



SMDVLE OF PROEURENMT Of EWIPIIUTI I SUPPLIES 

I TEH SPECIFICLTIW OUTLIIE REWIRED ESTIIIITED TOTW a I ~ ~ v r p r s  
PURYTITY WIT MIIT .nln COST E w i v a L m  

(nP.1,0001 (W.I,OoOI I S $  1,0001 
--------- -------- -------- --------- ------ --------- 

I. ITPTICAL TURRIIIE P ~ P ~ E T  Q I 43 LIS, TDH = :5 n 10 L ~ S  19,eoo 19e,ooo 120.36 
9.43,  TDHa20  19 Sr ts  18,000 542.000 201.90 
Q no, TDH 1 40 6 Sr!s Z1,100 1J!,bOo 94.26 
P = b O .  T M I * 3 8  15 Sr ts  2I,??O !I!.EN :P1.49 
8 = 60. TDH = 20 ?O 5,ts 20,500 410.009 :IP.24 

----.---- --------- -----.--- --------- 
CIJB-TUTU 70 Srta 102.4C.0 l 4 ? 6 0 0  853.25 fYl988189 

3. CR51YE I SCREEII M.D. I b '  - 8' 0L@NF CRSIffi 1.820 1 90.00 lt!.800 99.57 
N.D. 8' - b' YlREYOMIt StREEl 780 II 1W.00 117.000 11.12 -----------------------.--------- --------- --------- --------- --------- 
5L'B-TC:lll 2.600 II 240.00 XO.P# 110.79 fY!VEBl89 

4. ?KE;:ST CRNRL SEEFiYT Tvpr-l Fac t tg r  I 6,150 
!;pe-L Dackaqr I 1  18,000 
Subtotal 24.150 
Type-0 P a r t a p  I 7,nCO 
Type-E P a c l q r  11 74,750 
Sub!obl U:,:50 

--------- - 
5118-101111 l n b , ! ~  

PC5 3t.W :?6,9!5 
PC5 36.80 bb2.400 

'85,515 
RS 34.00 ?b4,4eO 
PCS 54.4a Z,5lI,(W 

2,e3:uecr 
.---- ----------- - 

PC5 3,??!,215 

T Y P L I E  DF 5M!nLT16 SER'.'lCrS 
I f z p r o u d  I n  US* 1,000) kr9. 1s t  !PM 

-----------------------------------------.------------------ 
PPEPM LO~# LMU mrlm T O T ~  

( R p . l l ~ l l  lfq.US1l IUSSI (US11 

F l  l 9 8 7 l W  
E"g:nrr-~n; Se-rr:rs 
- h-pc:np 5 3 . ~ 7  187.7t :11.1$ r ie.91 
- Prroaratory E l  & S u l a r n ~  !27.32 77.40 C.00 77.40 
- Preparatory L m k t  6b.01 52.50 0.00 52.50 

E ~ b t c t t l  fop E l5  5Y.21 117.45 231.15 548.60 
5 ~ r , e y  - h - p o ~ n q  118.20 71.85 0.00 71.85 
- Preparatory U I S u l r m r s ~  89.64 49.02 0.00 49.02 
- i r e  t o r y  LmboC fieropPcto 250.00 151.98 0.00 151.90 

Sub to t t l  f o r  k r r r y  44E.94 272.85 0.00 272.85 
Subt9tal  f Y  lPJ i l 8U  V11.05 5W.30 211.15 821.45 

fV 1988189 
Esqinrer inq k r r i : r s  
- b - p o i n q  108.87 187.7b 231.15 418.91 
- I - t e - s i 3  5.90 :.OF 9.90 :.# 
- P r r t a r a t a y  fJ I S a l ~ s e s ~  121.32 77.40 0 . 0  77.40 
- P l r ~ t r a t o r y  LorSol Ub.0) 52.10 0.00 52.30 

Esb to ta l  f o r  E1S 522.21 ?l1.15 131.15 'A!.bm 
Surrey 0.00 0.00 0.00 0.00 
- ~ ~ t e ~ ~ ~ ~  o.m 0.00 0.00 0.00 
Subtotal  F l  !P88189 522.21 317.45 211.15 54e.bO 

f'l 1SOPiPO 
Enp in r r r i n (  S e r r i t e s  
- E r t r n s i a  0.00 9.00 C.00 C.00 
S u r r r l  0 9.w 0.00 '3.00 
Subtotal  F l  19W!W 0.00 0.00 0.00 0.00 ------------ 
Total  1191.26 M1.16 462.38 1370.05 

BEST AVAILABLE COPY 



SfVEYlfElllH 191116hT101 PROJECT I I m D  L W  2111 I ID).  WlOlBDllOlER C W M l l  T A B E  1.3.12 Q- 
D M T f B  COST 157111111 MID SClE)V?f W I I P E I D I T W  
[ f x p r a s r d  lr R i l l i m  L!p. 1 ':!!:m VSI, I (51 = tp.1,645) &YT. !st 19 

'7 

:PLRNWED TOTAL EIPOIDITICIE: OCTUAL SCRD~AEI EIPL~DITUR w 10 IIRII.IW : ESl lM lED :RfVlS€D : 
:(Ctaff filPraisal RpPortJ : E I P f m I T m  . TwfiL ! l ~ ~ I m f  :Lon# :fSTfgfiTF: 

ITEll : 11981) : a of a r . 9 1  :FY I W l l B B  I IWLL%ITLII :  FY IPB8!89 :Subtotal FY IQ8I'BB-8B'W: :RLLOCRIIM: 
:I I?B81 : 

: Local  F o r p  7o:rl ; 601 IBUD Total : 6 1  l9RJ Total  : j O l  1BRD Tnta1 : 601 lllU Tota l  : 601 16RD Total  Cort:lVS 0 : Ill5 I 1  : 
: (@*I 1 6 s l  ( V 5 0  : !Pp.l ( 8 1 1  l t q . V l I l :  lop.) (16s' lI:.L1CtI: 1Dp.l (US0 rEq.USl): IDp.1 I U 5 0  IEq.USsI :Ifq.VSll IVSI) IEq.USll : ___.__.______._____--.---------.-------- -_---_ --_--. ------- ------- ------_. ------- ---I- _--__. ------ -----. ------ -----a_- .-------.-------. 

!. C::'ll Y3RKS : : 
East Javr : 0.04 0.95 1 . V :  8.11 0.50 1.33: 3 . 5  0.16 0.18: 1Z8.21 0 . 1  0.65: 164.56 0.13 0.83: 0.83 1.33 2.16 : 
Radlun : 1.01 1.02 2.03 : 1-01 0.65 1 . u  : 51.19 0.2s 0.26 : 110.54 0.49 0.56 : 161.~3 0.12 0.82 : 1.11 1 . n  2.48 : I 

Krdiri-N;mjuk : I .  1.10 1.56 : 0.50 0.52 1.10 : 40.68 0.11 0.11 : 15.:I 0.34 O.J! : ll5.99 0.52 0.59 : 0.65 1.04 1.bq : 
Raw cas t  : 3.13 3.15 1 . 8  : 2 . 3  I .  4.09 : 1 m . n  0 . n  8.65 : 3 1 4 . ~  1.46 1 .5  : 2 1.91 2.14 : 2 . ~ 9  5.14 6.33 :US% 2.20 : 
Pbjs i ca l  Cont inqrncirs : 0.37 0.38 0.19 : 0.00 0.00 0.00 : 1.00 0.00 0.00 : 0.00 0.00 0.00 : 0.00 0.00 0.00 : 0.W 0.00 0.00 :SUM 1.00 : 
t r p t c t r d  P r i r r  I n r r r r r c  : 1 . V  1.20 2 . n  : 0.00 0.00 0.00 : 0.00 0.00 0.00 : 0.00 0.00 0 . 1  : 0.00 0.00 0.00 : 0.00 0.00 0.00 :Tn : 
S U C ~ ~ ~ J I  : 5.69 I 11.01 I 2.31 I 4.07 : 13.n 0 . 1  9.55 : 4 . 0  1.40 1.59 : 442.28 1.91 ?.24 : 2.39 i 6.1: :vn 3.46 : -0.20 : 

2. ?PILLIN€ OYQ INSTOLLRTIW ..*.. 1 ..... f I m".. .... : .-.. : .'." : 
fas t  J ~ V J  : 0.69 I.M 1.13: 1.14 0.91 z.05: 15.60 0.51 o.3e:  6.5s 0.03 0.03:  82.13 0.31 0.42: 1.19 1.28 2 . 4 1 :  
n a l i u n  : "63 P.Q5 1 . F :  n.72 O.!1 !.2!? 'I.?! t . 29  ?.2!: St.?! ?.Zl n.J!:!!S.!P ?.41 ?.!?: 9 . 9  *.*! l.I!: 
Krdir i -Nganjuk : 0.30 0.57 0.95 I 0.56 0.26 E . 8 2  r b.22 0.03 0.01 : 1.11 0.01 0.02 r 9.38 0.04 0.05 : 0.51 9.30 0.81 : 

t ire  cost  : 0 2 . Y  4 .2b r  2.42 1.68 4.10:!56.% 0.56 0.65: 10.42 0.31 0.3b:22b.Vl 0.88 0 2 .  5 5.12:USS 1 .10 :  
?3: i :  C : n  : I 0.26 0.43 : 0.1: 5.03 C.OC : :.OC 3.00 t.00 : 5.00 0.00 0.00 : 0.20 0.30 LOt : 0.00 0.00 0.00 :SDR C.80 : 
L r p r t t r d  P r l c r  Ir.crrasc : 0.69 O.bh 1.15 : 0.00 0.00 0.00 : 0.00 0.00 9.00 : t.00 0.00 0.00 : 0.00 0.00 0.00 : 0.00 0.00 0.00 :I11 : 
Sut to ta l  : 5 1.40 6.04 : 2.42 1.68 4 . 0 :  6 . 5  0.56 P.66: 1?.42 0 .  0 . 6  : 6 . 1  0.8s 1.02:  2.56 2.56 5.12 :@I 2.71 : 0.13: 

3. R:TEPlPL I EDUlPl!mT : r n x r .  .=z.=a ===.. .=.. : .=:.a : ..a. r : 
Bas! l o s t  : 3 . 0  20 .4  24.02 : 0.18 IS.@@ 14.16 : 0.00 0.00 Q.00 : 0.00 3.51 3.53 : 0.00 1.53 3.53 : 0 I 11.69 :US1 11.10 : 
?>ysi :a!Ccn! iagrncir r :  0.36 Z.04 2.43:  0.00 0.3C 0.00: 0.00 0.00 0.00: C.00 0 .  0.15: 0.00 0.55 0.35:  0.00 0.35 0.:5:000 4.CC: 
E r p r c t r d F r t r c I c c r r a s r :  t.69 2 . 1  1.44:  0.M 0.00 0.00:  0.00 0.90 O . 9 0 :  0.00 0.00 0.00: 0.00 0.00 C.00:  ?.M 9.90 ?.@?:Tn : 
Subta t l l  : ~ 6 5  22.21 20.96:  d.28 I?.@@ 11.16: n.* n . 3  n . v :  ?.M 1.00 X P D :  n . ~  ?.OR ? . E :  n . ~  17.76 !!.nr :!w 19.41: 9 . 6 ~ :  

1. ~0~S~J:TRYTS c:=. :.=.. i.n : ... " : .i'.. : 
For r iqn  : 0.60 3.14 1.94 : 3.18 3.78 : t.00 0.21 9.23 : 0.00 0.23 0.2! : 0.00 0.46 0.46 : 0.00 4.24 4.24 : 
l a c r l  : 0.72 0.08 0.80 : 2.54 2.56 : 4 O . N  0.44 t.46 : 0.00 0.32 0.32 : 40.00 0.16 0.78 : 0.01 5.52 3.54 : 

f i e r ~ a i  Survey Lonbot : - - :  0.00 0.00 0.00: 0.00 0.15 0.15: 0.00 0.00 0 .00 :  0.00 0.D 0.1s:  0.00 0.15 0.15: 
!15e i n s t  : 1.32 3.42 4.14 : 0.00 6-13 6.13 : W.W 0.82 C.P5 : 0.00 0.55 0.55 : 0 I .  1.39 : 0.02 7.10 1.7: :US1 @.IF : 
P h r r i r a l  C o n t i n q r n t i a  : 0.U 0 .  0.47 1 0.00 0.04 0.W : 0.00 6.00 0.80 : 0.00 0.00 0.00 : 0.00 0.00 0.00 : 0.00 0.00 0.00 :SWI : 
E ~ p r c t r d  P r i r r  I n r r r a s r  : 0.16 0.12 1.08 : 0.00 0.00 0.00 1 0.00 0.00 0.00 : 0.00 0.00 0.00 : 0.00 0.00 0.00 : 0.00 0.00 0.00 :TI1 : 
Sobt:!a! : I 4.48 b.??:  B . 0 ~ 3  C.3:: 4 t .M  ?.P? C.?!: C . 3  5 0 . 2 :  41.?? 1.31 I .??:  E.S? 7.70 ?.?::'?Sl B. IC:  ?.(I?: 

: ..:. ==== =i.i. Ui. : ."., : "'i' : 
:SM O.lb : 

5. TRAININ6 : 0.01 0.29 0.30 : 0.M 0.20 0.20 : 0.00 0.00 0.09 : 0.00 0.00 6.00 : 0.00 0.00 0.00 : 0.00 0.20 0 . X  :vSl 0.20 : 0.00 : 
.0_ =.i: a==== ,z:, : ..'.. : i".' : 

6. RDl lUlSl ITlOw t O W l C R I  
Ease Cost : ?.56 2.56 : 6.53 6.55 : 647.00 0.00 0.39 : 107.10 0 0 0  0.43 : I 0  0.00 0.82 : 1.55 0.00 1.15 : 
P h y r ~ r a l  Con t inq tn r i r s  : 0.26 0.26 : 0.00 0.00 0.00 : 0.00 0.00 0.00 : 10.73 0.00 0.04 : 10.13 0.00 0.04 : 0.04 0.W 0.04 : 
Subtotal : 2.02 0.00 2.12: b.5 l  0.00 6.51 : 642.00 0.00 0.39 : 718.03 0.00 0 . 4  : 4 . 0 3  0.00 C.!b : 1.59 0.00 7.59 : 

TOTRL COST : 11.54 M.79 56.33 r 11.55 23.86 35.41 : 951.72 6 2.55 : l l 62 .M 6.15 6.81 :2130.22 8.10 9.40 : 12.84 !I.?& 44.81 : 
1 I I : 

TAILS : 0.16 0.16 : 212.n 0.00 0.13 : 692.72 0.00 0.42 : 905.29 0.00 0.55 : 1 . 1  0.00 1.31 : 
1 

~ P ~ R L  HITH TPIES : I 2 . 8  I :  . 2.61 :!?!5.4? 6.15 1 .  I 8.10 9.03 : 14.!5 !I.P~ I : S?.PL : t.71 : 
: s,=l,.P ==.- D l l i .  =,== .:ii. : "m.. : nrrr.: 

IRRIMl l lOl  ORE4 IN  HR :Tarpet 13,000 ha :Pro(rcss 5,4B ha :?rogrrss 1,740 ha : S c h b I t  I,?68 ha :Schrdclr 3,900 hr :Total Ach i r r ran t  9,331 ha 

PROJlCT COST I HA (US $ 1  : 4113 /ha : 6,662 Iha  : 1,3?Pfha : 5.691 /ha : 2,546 /ha : 4.940 Ih : 
: 

BEST AVAILABLE COPY 
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RECOMMENDED PROGRAM I N  

F Y 1988/1989 



PART I1 - 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 I1 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 Salance 
revised (1986/87-1987/88) 

Production Wells ( Iios 1 6 6 54 12 
Distribution System (Ha) 5,112 3,390 1,722 
Pump Installation (Nos) 140 68 7 2 

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 required for the execution 
of the Project's Extension Program. Such condition has affected 50 the 
Consultant's scope of activities which was set-up in the original Contract. 
Revision in the original program and schedule are therefore required. 

In addition, some more revisions are necessary at the later stage 
of the project implementation (September 19871, 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 techuid wint 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 



F i g  2.1.1 
IUPLEUENTATION SCHEDULE OF CONSTRUCTION WORKS I N  FY 1900/09 

... .~ .. .. -. - - 

JAWA TlRUR GROUND WATER DEVELOPMENT PROJECT (IBRD LOAN 2119 IND, SEVENTEENTH 1RRICATION PROJECT) J u l y  26, 1988 

Note  r  1Nt Tender N o t i c e ,  BDr B i d d i n g  and E v a l u a t i o n ,  L l r  L e t t e r  o f  I n t e n t s .  CWr C o m p l e t i o n  o f  Works. 
PC: P r e c a s t  C o n c r e t e  Seqecnt .  FCI F e r r o r c e c n t  Canal  L i n i n g .  



AS it is described in this implementation schedule, procurenent 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  re 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 syster 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. 



CHAPTER 2 PROJECT COMPLETION PROGRAM 

2.1 General Situation 

The present Project Completion Program to be executed in FY.1988/89 
as illustrated in the "Revised Overall Work Progran and Target", consists of 
the following work items : 

Table 2 2.1 PROJECT COMPLETION PROGRAM 
Work Item :Progress by: Program in :T o t a 1 

:FY.1987/88 : FY.1988/89 : 
1. PROCUREMENT 
CASING & SCREEN (M) : 37,000 : 2,970 : 39,970 
PUMPSET (UNITS) : 176 : 70 : 246 
MAINTENANCE UNIT (LS) : 0 : 1 : 1 
OTHSR EQUIPMSNTS (LS) : 0 : 1 : 1 
PRECAST CANAL SEGMENTS (-(MI : - .  212.6 : 212.6 

2.RAINFED AREA STUDY (HA) : 6,000 : 0 : 6,000 
3.DETAILED DESIGN 
TOPO-SURVEY (HA) : 14,042 : 240 : 14,282 
DETAILED DESIGN (HA) : 12,909 : 1,071 : 13,980 

4.PIPE SYSTEM DESIGN & CONST. (NOS): 6 : 5 : 11 
5.CANAL LINING MINI-TRIAL 1 : 0 : 1 
6.DRILLING CAMPAIGN 
EX. /OB .\<,ELL (NOS) : 134 : 0 : 134 
PRODUCTION WELL (NOS) : 197 : 12 : 209 

- !4ADIUN (53) : (12) : (65) 
- KZDIRI (55) : (0) : (55) 
- S'JR~BAYA (89) : ( 0 )  : (as) 

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 t 2,714 : 159 : 2,873 
- SURABAYA : 2,473 : 729 : 3,202 

EXISTING - MADIUN : (1,459) : (0) : (1,459) 
CANAL LINING (PRECAST) (loll : 0 : 212.6 : 212.6 

- 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 (LOCI : 130 : 72 : 202 
- MADIUN (42) : (23) : (65) 
- KEDIRI (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 



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 I:m 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 6 Equipment 

Procurement being processed and scheduled are as follows : 

Table 2.2.2 PROCUREMENT OF MATERIAL 6 EQUIPMENT 
Item Ouantity Situation Tender Delivery 

pumpset 70 Set Pending ICB - 
Precast Canalette 212.6 Krn Awarded 
Segments 

LCB First delivery 
June 1988 

Casing & Screen 2,970 m Specifications ICB September 1983 
srepared being 
processed in GO1 

Honitoring 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 s e t s  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 recc!!nendation fzr soce 3inor 
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 Secjinents) 

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 quality con- 
trol, adjusting the production and delivery schedule to avoid huge stock in 



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 conpliance w i t h  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 required. 

(4) Monitorinq Equipment 

Nonitoring 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 
domhole 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 quality 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 )  ?VC Pipes 

For the five' pipe..d;istrihution system in 5ladiun t c ~  he L~?lemented 
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. 

Top-maps under Madiun Part-Project are available, but it still 
need for design works for 15 Td units. This preparation works should 'De 
financed by GOI. All 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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2.4 Well Construction 

The construction of production wells in FY 1988/89 is planned in 
Pladiun 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. Well No. LOCAT I ON ELEVA- DRILLING DISC. ESTIMTD 

(Desa, Xecanatan, TION DEPTH R A T 5  CO:.f RND 
Kabupaten) (m (m) (l/sec) AREA(ha1 

1. SXd. 105 Plumpungre jo, Wonoasri, 83.93 200 6 0 5 5 
Madiun. 

2. SMd. 106 Kaliabu, Mejayan, 78.13 200 60 4 5 
Madiun. 

3. SMd. 107 Sumbersari, Saradan, 85.50 200 5 0 60 
Nadiun. 

4. SMd. 108 Sirapan, Wungu, 69.76 200 70 82 
Madiun. 

5. SNg. 109 Guyung, Geneng, 67.76 200 6 0 7 0 
Ngawi, 

6. S?Jg. 110 Kedufigputri, Psron, 65.11 200 60 60 
Ngawi. 

7. SNg. 111 Gandri, Pangkur, 51.50 160 60 8 0 
ijgawi. 

8. SNg. 112 Babadan, Pangkur, 58.60 180 6 0 79 
Ngawi. 

9. Sialg. 113 ' Pingkuk, Bendo, 116.84 200 70 8 7 
Magetan. 

10. SMg. 114 Belotan, Bendo, 135.15 220 40 60 
Magetan. 

11. SMg. 115 Klagen-Gamhiran, Maospati, 77.37 200 9 0 7 2 
Xagetan. 

12. SMg. 116 Lemahbang, Bendo, 98.12 200 70 68 

Each wells will be 200 m in the average depth, cased with 16" pump 
chamber casing for 55 m in- depth, completed e t h  10' profkwtiorr 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 i.iadiun Part-Project are now operated. Estimated time required for 
the drilling is : 

(i2 weils) / (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. 



2.5 Construction & Installation of Distribution System 

The program of new scheme canalizations in l?Y.1988/89 as shown in 
Table 2.2.4 will be constructed under the Part-Project of Madiun(l5schemes), 
Kediri (4 schemes) and Surabaya (20 schemes) and was summarized as follows : 

Part-Project Madiun Kediri Surabava Total 
Distribution New Existing New Existing New Existing 
System Schemes Schemes Schemes Schemes Schemes Schemes 
Precast Concrete 7 19 4 4 1 19 3 7 127 
Ferrocement 3 - - - 1 - 4 
PVC Pipe 5 - - - - 1 6 
Total 15 19 4 41 20 3 8 137 

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 lot 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 comgleted 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 Flay 1988 and to be completed by 
September 1989. 

The third lot of tender packages canstitute the major part of 
FY.1988/89 implementaticm co r r s i s t i ng  twb packages of canaf Irning 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 in bid evaluation. Supports for the supervision of execution 
however, will not be possible due to the contract validity of this consult- 
ing services. 



T A U  2.2.4 PROGRESS AND PROCRAM OF CIVIL WORKS COHSTRUCTIOH 
(1986/1987 - 1988/1989) 7 -------------------------------------------------------------------------------------------------------------------------------------------------------- 

t t T o t a l  14adiun t Kedir i  t Surabaya r Tota l  t To ta l  r 
r Works I reu  progress :--------------------------------------------------------------------------- t Progress : Achievement t 
t : by March : 86/87 87/88 88/89 : 86/87 87/88 88/89 t 86/87 87/88 88/89 : b y  March : by March t 
r t 1986 t t : 1988 : 1989 t 
I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  . 
t DETAILED DESIGN t t 
8 -------------- t t 
: Top0 IMPS (Ha) t 10,679.00 : - - - t 691 - 240 : 430 2,240 - t 14,042 t 14,282 : 

t t 
r Detailed Design (Ha)  t 9,442.00 t - - 912 t 903 685 159 t 618 1,261 - : 12,909 : 13,980 ('1 t 
t t t t 
t (Nos ) :  103.00 : - - 12 : 20 15 4 t 15 33 - t 186 : 202 : 
t t t t t 
t TERTIARY DEVELOP- I t t t t t 
8 --------I--- t t t t 
: Dis t r ibu t ion  sys tem (Ha)  r 3,956.00 : - 718 1,080 t 842 685 159 8 631 532 729 t 7,364 t 9,132 t 
t t t 
t (Nos ) :  88.00 t - 12 15 t 20 15 4 1 15 13 20 t 163 : 202 t 
t t t t 1 

t Precast Concrete Lining (Ha)  t - t - - 1,877 t - - 1,968 t - - 2,250 : - 8 6,095 t 
t t t t t t t t 
t ( N o s ) :  - t - - 26 r - 45 8 - - 5 6 :  - t 127 t 

t t t t t 
t ( n )  t - t -  - 39,696 t - - 84.198 t - - 80,732 1 - : 204,626 t 
t t t 
: - New s c h e w s  (Ha) t - . - - 608 : - - 159 t - - 685 t - : 1,452 : 
t t t t t 
t ( N o s ) :  - . - - 7 :  - - 4 1  - - 19 : - 30 t 

t t : t t 
(n) t - r - - 14,960 t - - 4,104 : - - 26,506 : - t 45,570 r 

t t t 
t - Exis t ing  schemes (Ha)  t - t - - 1,269 t - - 1,809 r - - 1 , 5 6 5 :  - r 4,643 t 
t t t t t t t I 

t ( N o s ) t  - I - 41 : - 37 : - 97 : - 19 : - - 
r t I t 
t ( n )  r - I - - 24,136 I - - 80,094 t - - 54,226 r - r 159,056 r 
r t t I t t t 
t W C  pipe sys tem (Ha) t - t - - 272 : 97 - - : 137 - - : 234 r 506 t 
t t t t 
t ( N o s ) :  - t - - 5 t 3 - - I 3 - - r 6 r 11 r 
t t t t t r t 
t ( n )  t - t - - 13,625 t 5.012 - - r 7,072 - - t 12,084 : 25,709 : 

I t r t t r t t 
t P e r r o c e n n t  Lining (Ha) : - t - - 200 t - - - 8 -  - 44 : - 244 r 
r t r t t 
t ( N o s ) :  - I ' - 3 8  - - - t - - 1 :  - 4 :  
t t r t 
t ( n )  t - r - - 7,690 t - - - - 1 , 2 6 7 :  - t - : 8,957 t 
r t t t t t 
t m r t h  C a ~ l  (Ha) t 3.9% t - 718 - t 745 685 - t 494 532 - t 7,130 t 2,487 t 
t I t t t t t t 
t ( N o s ) t  88 t - 12 - t 17 15 - t 12 13 - r 157 t 60 t 
t 1 t t t t t t 
t ( H )  t 158.400 t - 30,435 - t 33,915 30,911 - 8 21,823 21,350 - t 296,834 : 137,778 t 
t r t t t t 
: Rnp I n s t a l l a t i o n  (Nos )  t 62 t 14 4 23 t 9 20 16 t 6 15 3 3 :  1 3 0 :  202 r 
t t t t r ------------------------------------------------------------------------------------------------------------------------------------------------- 
( * )  Change i n  government's po l i cy  caused a surplua of 4.648 ha - 7 3  - 
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As to the installation of the precast canalletes, it should 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. 

Fig. 2.1.3 shows the actual weekly production quantity 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-project Madiun Kodiri Surabaya Total 
Existing Schemes 8 12 13 3 3 

New Schemes 15 4 2 0 39 

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 nave been already weil 
skilled for such type of insfallation with enough support fram 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 1988/89 is as 
follows: 

Part-project Project Progress by Balance to be 
Target the end of completed in 
~evised FY 1987/88 FY 1988/89 

Madiun 6 5 42 2 3 
Kediri 5 9 4 3 16 
Surabava 78 4 5 3 3 . 

' Total 202 130 7 2 
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The balance in the above table will be the program of new HIPPAs 
establis'ment 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 Yarch 1989 by this activity. In con- 
sideration of schedule of construction of pump house, distribution system 
and punp 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- 
ping pattern are the essential task of the project office to support tecnni- 
cally the establishment of H I P P A s  bes ide  the organization aspects which is 
usually undertaken by the Local Government. 



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 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 
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 require- 
ment, and socio-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 recon.nendation 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 
ass;l.iption which the minimum raquirament for the budget will be accorfiodated 
in the annual project budget. 

3.2 Project Effects Monitoring 

The plan of works previously 2roposed with the Interim Report 
prepared by the Consultant in January 1988 is considered as still being 
effective. Xith 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 Aquifer Behavior & Environmental Effects 

On the basis of available equipnent 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. 



Table 2.3.1 TECHNICAL MONITORING PROGRAM 
Subjects Item System 
Aquifer behavior Water Level Observation wells with 21 AWLR and 

257 periodical measurement points. 

Environmental Water Quality Periodical measurement of electric 
effects conductivity and water sampling & 

laboratory test. 

Water requirement Punping hour Operation record of all the pumps 
& discharge installed. 

Irrigation Periodical field measurements in 
efficiency the sample schemes. 

Cropping - ditto as above - 
pattern & intensity 

Table 2.3.2 LIST OF GROUNDWATER MONITORING POINTS 
Area Zone Well No. by AWLR Well No. by 
Nane (kzbupaten) !4easurement Fleasurenent 
Surabaya Mojokerto EX178 2-PZ, 20-175, 4-09, 8-EX 

Tuban OB22, EX99, EX194 9-PZ, 21-TW, 4-OB, 16-EX 
Gresik EX190 4-Ti4, 4-OB, 7-EX 
Pasuruan OB15 11-TFV, 4-OB, 6-EX 
Probolinggo OB17 14-TW, 2-OB, 6-EX 
~itubondo- - 12-175 

- Subtotal 7 11-PZ, 87-Thl, 18-OB, 43-EX 

Kediri Ngan juk OB19, 0B82 6-PZ 
Jornbang - 1-PZ, 1-TW 
Kediri 0836, 0~73, 0~74, 0 ~ 8 3  7-22 
Blitar OB46, EX79 3-PZ 
Tulungagung - 1-PZ - - - 
Subtotal 8 18-PZ, 1-TW - - 

Xadiun PJgawi OW03, OW09 1 7-lTi 
Madiun OW1.1, OW12 26-TW 
Itagetan Ok! 1 0 9-TI:' 
Ponorogo OW18 27-TW 
Subtotal 6 - 79-Th' - - 

Total 2 1 29-PZ,167-TW,18-OB, 43-EX 

With the above action, it is expected that the monitoring of 
aquifer behavior and environmental aspects will be resumed at the beginning 
of 1988 dry season. 



( 2 )  Monitoring of Hater Requirement 

The progress of water requirement monitoring in the current Con- 
sulting Services has been quite little 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 requirement should 
not be suspended anymore because such situation is already a?peared as the 
lack of information on the performance of the irrigation facilities w'nich 
have been operated in the last dry season. Hopefully making an assumption 
that the proposed budget by the project office for the FY 1988/69 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, mounting to ten 
(10) command areas for each Part-Project for a total of thirty (30) 
sarn?les 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 prevailing situation 
in the different Sub-Areas; 

- For the identified tubewells data and information should be col- 
lected by the Government personnel using the appropriate forms 
pre?ared 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, PZAT and other .-rnrnent 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 caz- 
paign should be carried out by the ?roject. 

- 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 aquifer 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 intrcsion to the 
potential aquifer 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- 



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 )  Oriqinal 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 
fro= the salins contamination. 

To 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 2.3.1. 

The precise monitoring will be concentrated, as the first priority, 
into the Tuban zone where the intensive pumging 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 



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 monitoring report which should be published 
i n  t h e  end of  t h e  f i s c a l  y e a r  1988/89. The a n n u a l  r e p o r t  w i l l  a l s o  i n c l u d e  
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 0 & 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 0 & M practices and facilities is required not only for the 



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 tne up- 
grading of 0 & 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 Contrqtor: Project HIPPA Contrltor 

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 : 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 HIPPAqs willingness to sublet the maintenance works 
to the private repairshops; 



- 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.O3/P/M/PertamSen 
/I983 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 groundwater 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 is 
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. 




