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SEDERHANA (SIMFLE) TRRIGATTION AND

LAND DEVELOPMENT

- INDONESIA -

ABBREVIATION/ACRONYMS USED:

17,

20'

23.

24,
25.
26.
27.

- éovernment of Indounesia

o1

Dep.Agr. Department (Ministry) cf Agriculture

DGWRD Directorate General Water Resources Development

DGFC Directorate General Food Crops

SLWC Sub-Directorate Land and Water Conservation

AAETE - Agency for Agriculture Lducation Training and
£xtension

BAPPENAS - National Developmert Planning DBoard

FAR Fixed Amount Reimbursemecot

IFY - Indonesian Fiscel Year - April 1 - March 31

BIMAS - Crop Intensification Progvam - production inputs
supplied on credit basis,

INMAS Crop Intensification Program - production inputs
supplied on cash basis.

IPEDA - Reglonal Development Contribution - a type of
land tax,

Repelita - Five-Year Plan,

Repelita I - April 1969 - March 1974

Repclita 11 - April 1974 - March 1979

Repelita 111 - April 1979 - March 1984

1RR - Interna? Rate of Return

MT - Metric Ton

Ha - Hectare 10,000 squnre meters or 2.471 acres,

1. - University graduate engineer.

STP - Speclal Tertiary Program of the DAWRD.,
J years target 1s 360,000 Ha.

CTP - Complementary Tertiery Program of the DGYC.
3 years target {5 140,000 Ha,

P2A - Persatuan Pertani Pemakai Alr = Water users'
asgociation/irrigators nssociation.

Sawah - Rice Field,

BRI - Bank Ralerat Indonesia,

B1Y = Bachelor  Craduate frrigation Engiheer

™ ~ Technical Migh Hchool Graduats FPngineer

Local Joverament Organiiaticn

1.

- Headed by Governor
- Headed hy Bupati (District Chief)

I'rovince
Kabupaten
(Maericr)
Kecamatar
(Subdigtrict)

Desa (Village)

- Hleaded by Cenat

- Headed by Lurah or Kepala Dega (Village Chief)
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tndicated that 65% of the subprojects were already supplyiung
jrrigation water, and 1357 wevre not, About 257 supplied water
to between 1 and 407 of *he farmere in the relevant area

and 407 ol Jhe {arnevs.

it ehould be noted that many of the 171 subprojects
reported as not yet functioning wvers served by pre-existing
giilapr irripation systems snd were the refore not entirely
withoul vatece pendinp succeseful completion of{ the relevant
178 acheme, Another subset of the 171 comprised reclamation
prajects. for which ths auestion of water deifvery 19 not
relevant .  The answer to this ruestion in the cases ol the
10 Add reclamation projects indicate some confusion on che
part of the cnumerator.  Some left the suestion plank,
athers anwwered "0%7. i1nciuding the case of one Soutb
Kalimantan project visited by two of the consultants where
cultivation was already underway as a result of the subproject
Towering the water level.

Another index of the exient to which IRS has already
delfvered {rrigation water is provided by the enumerators’
responses to a auestion concerning faruers’ attitudes toward
the water supply situation, piven in Table 1T1-1:

Tﬂblu IT1-1

Farmers' attftudes towavd fredgat fon water supply
Peycentage of reportiug subprojects whosr enume-
ratars classified "moat’ Tarmmevrs as considering
the present oty r supply, cowpared with the
situation hefore the cubproject . to ned

% of 517 cases

About Somewhat Much not responding
Worse the same  better better  to this auestion
Rainy
Scason 7 13 il 11 19
Dry
Season 10 05 40 6 22

C. Intensificetion of land Use

Turning to the suestion of Tand use the cenumerators
were asked to ectimate hectareages in varfous use categories
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(1) before the subproject (2) at the time of the survey
(nCL, - ch..'1977s. and (3) according to ptan after project
completion, The coordinating office in the Divectovate
General of raod Crops (Subdirectorate of Land ond Water
Conservation) has endeavored "o coxrect these figures for

A nunber of discrepancs ey “hich appeaved in the course of
theiy analygis,»

Table I1-2 shows changes in land use categories
occurring up to the time of tle survey as calculated by
Agriculture,

Tabie T17-2
Current land use in 516 IRS subprojects

nccordfnﬁ'rn Agviculture surve
0 rcliture Survey
(thousands o7 Tectarns

Total sawah
Irrigated gawah T CToss

No. of crops per year Rainfed |Actual cropped

e Two' Total |sawah | ha, | ho

V. At time of

suryey (Oct, -

Nov.1977) 40 g4 74 16 110 144
2. Tmmediately

before each

subbproject _'_/c__].______. 1__5_ L Sﬁ_ -_....__/‘.7. L _IQ'*__ ) _.___1_1.8__ .
3. Change: (1)-(2) -1 +19 118 -1 +7 +2 Gk

* Total aren of stuploe-cropped Trrigated and rainfed sawah 19x
area of doubl -ryrapped sawvnh,

T Cross of small] ~ren converte ! from dryland crops, for
“nich darta not Avatlable.

0y ean oo Thtvstration, in n random sample o7 117 of the

517 cases,| comput o malysis detectcd abvious discrepancies
Amenie 2rea figures in 417 of the sample.  Within this subegnyg
one thivd of the (ofal samoie chowed (of i on-sawah aren

Fo have incroqgard up to the time of (he “urvey, By no means
AT the respousibilite for these errorg Fatle on 1the shoulders
of the cnunerare; s - Trrors occurved haoth iy trinsferving
data t4 codivp qhente and “ubeeomieny card-punching,
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Finally  the consultants saw som: Indlcations that
land~cloarfng and ~owah-formation, a1l of it carried out
by the farmors themeelves with no government s9sigtance
other {han extena!on advice. ayre on a rising curve asg
move of (ha SUbprojocty mtart functicuing, n both South
Sulavest and South Yalimantan the consultants spuy land-
clearine and Ravah-format i on procecding at a respectable
rate, havinp arprped i ihe si% months finee the Apriculture
data voye collected,

n Summacy . Indicat fonn are that the Agriculture data
more likely uirlerstate (han CxXaggerat ~ the bepef |t thus
far grnnraged by IR5 fu terms of cxpanding total ayabl o
area and Spectficalty gsaugh,

T next question 1 that of 1Ry" tuture fmpace on
1rnd 7 selopment 1ased on {15 amalysis of the auestionnafres,
the Subdirectornte - ¢ Land and Wat op Consrrvation cstimates
that the following aon-savah Aress are subject (o 1and-
cloaring (where approprilate) and sawoh-format lon withia the

Feamercric of completing the 517 furveved prolectn:

Thousand

hectares
Drvy arabjle 22
Cleared bu ot cropprd (grass-or bushland
knowm as alang- alang) 23
Forege 18
Stamn and marashtand 8

— - - m——

Totnl (rnumlmi) 70

This pivig (h Following summary picture of frvigated
land dovetopment during subueeyont stuages of the 517
Projects and from (he beginning of (he pPropram:

Tablns ,JY."‘} ]

Future Tand yae in 517 Irg “tbprojectn
peeording to Qgrfrn)(@rg Dept ., surve
(thouiinde ol heey ares)
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argue that the gross value of additional output Should
always be offset by the disutility of the additional effort
that. has gone into producing it, even if the labor would
othervise have been idle during the time veaquired to
produce the commodity in questjon. This disutility {is
best measured by the lowest daily wage for which the
manpover concerned 1s prepared to sacrifice leisgure.

Only where it is clear that. for example, expansion of
rice output via IRS investment is accompanied by some
reduction of previous output by the labor engaged in IRS
subprojeets {s there generval agreement that IRS' contribu-
tion must be caleulated net of thet reductlon. How to
measure the reduction i anather queation,

The matter ig sufficfently complicated that it can
best be handled by first calculating output value gross
of farm Jabor costs, subtracting capitai recovery on
IRS Investment allocating the residusl value to the
Tabor juput. and seeing what figure emerges for the
opportunity cost of a person-day of rice-producing labor.

The final item to be considered on the cost side is
government expenditure on IRS development., In that
connection it 15 ugeful to look at two magnitudes, 1) the
costs of developing the 132 subprojects for whose increase
in output up 'n last year the Agriculture survey has recorded
gome data. and 2) development costs for the entire set of
517 projects. An ostimnte of the ffrst datum 1 yielded by
the Directorate Geneval of Water Resources (Dit. Jen.
Pengairan) survey cited eariier. The provincial irvigation
offfcials who served as enumerators for the survey were
asked to supply data on 1) the actual cos? of construction
during the subproject's (irst year, 2) the approved allocation
for construction during year #2 (1f relevant), 3) any addi-
tTonal nmount of expenditure required to complete the
project satisfactorily and 4) the wuctual cost of survey
and design. Ex officio the enumerators ahad access to
financial documents which could pive them authoritative
angwers to questions 1.2 and 4: how far they supplied
correct answers could only be verified by a laborious check
agninat subprolect records in Dit. Jen. Pengairar./Jakarta
that would probably not make cnough of a difference to be
worth the effort. "The answer to Question 3 {nvites the
exercise of judguent on the part of the enumerator; how far
enumerntors may have given their owan rough estimate of the
additional woric reaufyed and ity cost, ns opposed to relying
oni carlier projections which in many cases must have grossly
understated the vork requived in ovder o satisfy unit cost
cellings, {9 not knowm,
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The total cost of Dic. Jen. Pengairan investment in
the sub-sget of 1132 Subprojects, computed fyom the survey
data. amounta to Rp. 5.6 billion. For purposes of
comparing it with the projected flow of bhenefits feom the
subprojects this amount should be adjusted upward for
price Inflation which occurred from the start of the
Program up to the point In time at whirh the asaumed
Rp. .73/ kg. avcrage gabah price tales ~ffect. Oh the
other hand, part of the Investment has served or will
Serve fo supply water to sawah Iand coming inte production
only after the 1976/77 crop yaar on which the projection
of benefits i1g based. By assuming that the two effects
offset each other we will probably not be exceeding the
margin of error associated with all figures fn tihts
exercise,

It may bhe argued that to Dit. Jen. Pengriran's
luvestment should be added that potion of tie Ditectorate
General of Food Crops, expenditure on IRS which is
attributable to the 132 subprojects, However, thege efforts
are 1ilkely to have a significant payoff only in the medium-
to~-lfong run. once the tertiary-quarternary distribution
networks are in place and the farmers appreciate the
benefita nf technical water management and have developed
an institutional capacity to pul it into effect, At tLat
point the higher yields characteristic of semi-technical
(perhaps even technical) irrigation systems - cf. the BPS
data in Table 1V-5 - will have replaced those prevailing
under conditjons of simple/village Irrignton, creating
addit‘onal benefits that we hope and expect will more than
cffset Agriculture's investment, For piarposes of calcula-
tiens ~oncerning the short-run Lenefit-cost relationship
of the 132 subprojects it may therefore be regarded as
permicsible to omit Agriculture's costs,

The coat of converting non-sawah 1and to irrigated
5awah s another §lem ol capital costs that should be
taken iuto account. Table V-7 shows that irrigated sawah
In the 132 subprojects rose hy 7,900 ha, --0.4 thousand
single-cropped plug 7.5 thousand double-cropped -~ from
the 1ast crop year hefere the respective subprojects until
the time of the swrvey. ALY but 1200 ha, of this increase.
or 6 700 ha, 4 accouted for hy transformation of rainfed
sawah.  The 1,200 4, conversion of non-sawah land was
carried out by the (armers themselves with ne fovernment
subsidics.  Since the Agpricalture survey does not tell ug
how much of ji came from the four categories of non-gawah
Land, all of which involve sharply differing conts of
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Tahla IV-Al  Irigasi/Reklamasi Sederhana projects surveyed by
sSurvey Agvo-Ykonomi, 1075-77

rROVINCE NNT OF POICTS S.A.E. IUPORT
Aceh Gewateus 01/78/L
Geupeu
Garut

Uleu Kerbang
Tirbange Gajah
Paya Ranf
Qubo

Rirha Raya
Alue 1 ideuk
Kr. Ulim

No. Sumatra Bulian 01/78/1.

Lau Simene

Perbarakan

Timbang Deli

Cinva Kasih

Set Balai

Kp. Svkaramng

Kp. denteng

Bunit Cermin

Nom Lmbilin

West Sumatra Bandar hunly 2/77/1.
Batang bhasapn
Batru Yamhin

Riau Penyessuan 2/77/1.
Sei Jering
Sei Bovine

Jarhi Semayo 2/77/1,
Cupah
Bacu laemmit

Bengkulu Al Kemum /711
Suka En'an
Lubtx Jaln

Last Java Karang tanhak 6/78/1.
Cenpaka
Becuk strek

Pali Apuan 6/78/1,

Langath
Pang -Teng Biaung



West Nusa Tenggara

LEast Muia Tengpara

Cm. Salimantan

So. Kalimantan

E. Xalimanran

North Sulawesti

Coptral Hae)awvesi

South Sulawnsi

South Tast Sulpweri

Mytukn

(Total ot 1f provinces, 71 «ubh-projects)
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Poak Rengge
Mamben
Tarusan

Tasipoh
Bokis
Lurasik
Konduamara
Wolowaru

Berenybuekel
Montalat |
Momtalat Ti
Trinsing
Tewah*
Tempatas®

Rawa Taras
Sei Tamiyang
Set Tandaxka

Panarangan
Palaran

Kadinnit
Makoasar
Katulid.m

Malino

Hapanga
Macnusi
Joncope

Panaikang
wollangt

lLevorenp Kanen

Kanang
Areroro

[¥reo

6/78/1,

12/77/1.
12/71/1.
12/77/1., 6/178/1.
6/76/1.
6/78/L

01/78/L

12/77/1,
12/77/%, 2/1I/0,
12/77/1.

2/717/L

2/77/1.

12/77/L
12/77/L, 2/71/\

12/77/1., 2/77/1,
2/71/i

377/

2/77fL
V/78/1., 6/78/1,

* Projects on which constrnction had not yet started at the tire of the

suTVeYy,
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SECTION VI.  FENGINFERING FVALUATTON OF THIE SETERIANA PROGRAM
. APPROPRIATE (HOICFS NF TEOINOLOGY. DESTAN AND CONSTRUCETON

This section of the cvaluation deals with the civil eneineering aspects
of the propram including construction of major works, on-fam development
and operation and maintenance.

A, DIVEPSION STRUCTURIS

Gabion, masonry and concrete weirs

Of the twenty-five Sederhana subproiects visited by the team, only
to or three of them had masonry or concrete veirs. These generally
appeared to he somd structures with no problems.  However, one of the
strictures had low strenpth concrete that will deteriorate rapidly.

The diversion structure with the few cxceptions mentioned above,
consisted of masonry abutments and headpate walls with pabion weirs.
Seepace under, throunh, and arownd the weirs was noticeable on every
rahibn structure visited and often it was a serious prehlem. The
SINGIAT subproject in South Kalimantan is a good example of what can
nappen with pabion weirs on streams havine small flows. This is a
1974/75 subproject with a target arca of 108 hectares and a cost of
Rp. 7.9 million for the major works. Accordingtn local officials,
Iittle or no water delivery has heen made to the farmers sinee the
‘majer works were built because most of the stream flow, is heinp lost
to leakace through the gahion weir. The weir'is )0 meters wide and
over b meters nigh, which is hipher than the maximm recommended heipht
eiven in the Desien Manual prepared hy the consultant.

Becattse secpape is such a prevalent and serious problem with gahion
weirs, every precaution shonld he taken to reduce it to a tolerahle
minimum, The prevention of secpare should bepin at the design stage
and he folloved on throueh construction, operation, and maintenance.,
This is especially tre where the stream flows are small or where there
is a shortape of water supply.  Txcessive secpage throuph pabion
structures can he cansed by the placenent of oversized stoncs,'cspccinlly
in bottom lavers, of the rabren cares.  Sometimes the capes are filled
with stanes which are ~maller than the cape openings and they are sub-
sequently washed ont by the force of the water, If the cages are not
filled completely, the sidcs and top collapse ov hulpe and the designed
shape and size of the weir is not maintained.  This mav al<o cauge
excessive or imeven scttlement of the pabions.  Finally, it i< important
to tic all the pabinn capes torether in order te have a somd structure
which i« eacentially one imit.
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A1l the pabion weirs ohserved had heen in place for the relatively
short time of two to (our years. Alreadv several were in need of
minor repairs and a few needed major repalrs.  The defects could be
caused by several things.including: (1) inadequate field investigations
and survey data resulting in poor desigm, (2) poor construction methods
and materials, nnd (3) lack of timely maintenance. It is {mperative
that more emphasis be placed upon providing for better supervision of
construction ind closer adherance to the specifications,

Gabion structures are not a long-lived type of structure for use
in diverting water for irrigation systems. Since Sedernans funds are
limite], the optine for a least cost structhire such as a gablon weir,
may, in the long rum, be the most cxpensive and wmsatisfactory approach
that can be used. Such an approach may result in structural failures,
expensive replacements, excessive maintenance problems, and the possihle
abandonment of the subproject.

Piping and foumation failures

Piping and {mmdation failures are likely to occur on diversion
structures constructed on permeahle foundations particularity if
secpape control is not provided. An example of this problem s secen
In the AN¥ SIMAKE subproject in Morth Sumatra which cost Rp. 15,000,000
to constrict, The diversion structure abuimenis on this subpreject
failed only one month after their campliction hecanse of piping imder
the ahutments. Assistance was then requested from the consultaats io
redesign the weir, Arter making foundation investipntions of the area
a new weir will bo built unstream at a location having Letter foundation
characteristics.

Sluicewnvs
e st = S

The sluicewzys on some subprojects were not cffective. This was
especially true on streams which transport lcrpe mmounte of prave)
and larpge stones during floods. In some cases there was insufficient
head on the sluicévay to remove the pravel ~nd the larpe stones had a
tendency to wedpe in the sluiceway openinp.  In other cascs the
sluiceway wa located so that thoye was Insufficient flow to flush out
the debris.  Pepular maintenance fs required to keep the sluicevay free
of ohstructions, expeciallv during flood flcv:. This may require dajly
miintenance for short periods,

't is recommended that as soom aq the Besipn Manunl for bBiversion
Nams, Canals and Drainape Strwtures being prepared by the Consultant
is available, the desiyn criteria in that nanual should be follewed In
the desim of diversfon dwne Al luicewnvs,
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Site preparation, backfilling, and conpaction

Iy

M & nuber of subprojects there were cracks, some quite large, in
the masonry abutments and wing walls of the diversion structure. This
was partianloarly noticeable where the masenry wing walls were placed on
A sloping subprade that wie hackfilled,  Seveyal things mist he considered
in order to avoid excessive settlement aromd and wnder the structure
including: site preparation: clearine; stripping, based on foundation
investigations; back€illing; and, most impertant of all, proper super-
vision and inspection of the caastiuction by Provincial or Section
Public horks inspectors. Site preparation is often neplected o¢ un-
satisfactorily and where the promd surface is not suitable for founda-
tions or embanbrens | it chould he rerovel, Foundat jon investipations
may be needad to detemime he mich should bhe removed, Mnly selected
material, free of vepetation and rocks, should he used in making the
backfil],

Froper copaction 14 the mase irportant factor in backfilling around
strctures and in constructing erbankments and dikes, However, compaction
appears to be deficient 1 omuch of the construction wort on the Sederhana
subnrojects, especially around stractures. A inspector should be on the
doh at 411 times vhen 111 work ts in propress in order to control the
quality of the work. In orler to ensure optimm compaction, the approved
material shonld be placed in horizontal lavers not more than 15 am in
thickness,
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This causes a problem since construction werk {s usually
completed during the dry season and the subproject cannot be
tested by flooding., In crder to promote consiruction quality
and to check the diversion structure during flood periods,

an extension of the guarantee period should pe conaidered
by DGWRD. :






8}

(2) Wilayah or Repional Level Public Works Offices on Java only,
There are four provinces on Java having Sederhana subprojects with an
average of 3 reglons per province. Thus there could be training re~
quired for 12 BIEs and SO S$Tlg at the reglonal level,

(1) section Level Public Works Offlces. A Lachelor of Ircvigation
Englneer (BIE) ig unually in charge with a ataff of Z-5 STMe depending
upun the work loesd of the géection, However not all perscnnel are assigned
to work on Sederhana frrigatfon. STM's anJ others recelye = higher
Incentive pay while vorking on the sederhana Prograuz. When thers s g
reductfon in the amount of work on Sederhana subprojects or no work ac
all they are retained on Publfc Works payrolls et the regular pay scale,

With 24 provincen and an average of 5 tections per province,
there are approximately 120 secti{ons to be staffed, Thin would require
about 120 Bachclor of Irrigation Engincers and 360 to 500 STHe, Where
staffing {s short of personnel, there mey he only one or two regularly
assigned 5TMs for the supervisfon of construction work, UOthers can be
brought {n from other sectionns on a temporary banie,

(4) Agri-ulturiste ar Provinzial and Section levels. Since there
are z4 provinzes there {% a need for at least 24 extennion agricultural
speclaliata (PPS's) ar the Provinc{al level ani they could all be
{nvolved fn Sederhana Irrigation nsbprolacra, According to the existing
peraonnel lfnts from Agriculture there are 160 Kabupacenns to service and
678 subprojecta, If there were 2 to 3 extenaton agents asaf{gned to each
Kabupaten there would be need for between 00 to 500 I'PLa,

It 18 «vident that there Ip a shertawxe of aprteulturnl peraonnel
and chat the {teld officen ere undersstaffed. Algo aome of the peraonnel
asslgned to the Sederbiana pragram hove ather asolpned venponnibilit{es,

(%) Yey }ﬁlﬂLlfﬁﬂﬂﬁ_ﬂl-yﬂ{Eilyﬂﬂfﬂmﬁﬁﬂﬂﬁlﬁiiﬂﬁﬂ' There are local
farmers vho nend to be trafned {n water wanugement practices, tettiery
cannl construction and on-farm frrigation practicen, us well us in the
barlc orpsnlzation and development aspecta of water-usero avsocintionas,
The Department of Asriculture han the reapona{bil{ty of traint{ng end
assisting them {n the vperatlion ari mafntentnee of tertlonry avd on-farm

frrigation ayatems,

Siuce there are 678 Sederhane subprofectn, there in a afreable
number of t1at leaders who need trafning, The recorda ghow that, durfng
the past two years, an average of 40 leadors prr province or approximately
%50 leadern per year huve been truined,
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(6) Private Engineering Firms, In addition, training should
continue to be provided to improve the capability of Indonesfan

. private engineering firms which are doing contract work fncluding
‘the surveying, plarning and designing of Sedechana systems,

' Training Centere

A tha Yogyakarta training center there {s & roster of approximately

7% people on whom the center can call as instructors. This includes

over 25 {nstructors on the staff, wany of whom are retired experts

in various fiald. The others are from other i(nstitutions {n the ares
such as tle technfcal high school which furnishea instructors to teach
the mathematics courses to the surveyors, - A' handbook of the course
materialeo has been prepared for the trzineecs to use in thoir training
sessions and glso to take with them when they finish the course. The
sams appro&ch ies usgd at the Pandung training center and the same
quality of instructors {s ava{lable Zhere.

Training Conts

The Following cost estimateer weire obtained from the llead of
Irrigation Diklat Section at Public Works,

1. The average cost per peinron for the 3-months courses is about
$1930/peraon.

2, The avorage cost per person for the l§-2 monthe courses s
about $1485/person.

3., The average cost per persor. for the ) waek courses {a gbout
$915/peraon,

Recommendatlons

Emphaafa should ba placed upon {n-country training course,

-eapecially {n survaying, coantruction inspection, oparation, snd maintenance.

Manunln have been prepared for sotles and foundation {nvestigations,
technical apecfftcattiona, hydrolopy, desf{gn of frrigation atructures, and
operatlon aund matntenance {rrapation syatams. Thena ahould be translated
and reproduced {n vufficient quantity ao they can ba dlatributed to
traineen durting thelr trafinfog seanfonas, More fleld problems and
exercinen vhich can be used ae cene studtea {n the clasa r1oom and out {n
the field In conjunction with leasons srhould ba intvoduced.






Annex 1

IRS Projects Visited by Gray and Gembala

Province Hame of Subject No. of Subject
North Sumatra Purbayganda 1207501
Timbang Delf 1210402
Lao Simens 1210406
Kerakea a 1207501
Kuala JnuJi 1207606
Bukit Cermin 1210607
Sihaf{l-hail 1204608
Aek Simarae 1204609
Lucl2n Gaol 1204610
Aek Mandosi 1204611
Riau Sirah 1604502
Tampan If 1404610
Bengkulu Alr Durian 1702508
Alr Daup: 1702604
Alr Sengak 1703611
Alr Kelingt 1702616
West Java Ciar{a 3201408
Cidahu Girang 3201601
Cumanggala 3205608
South Kallmantan Sungkal 6303401
Rawa Tarns 6307504
Rawa Palnin 6303505
Panpaia 6305604
South Sulavesi Panatkang 1 7303407
Calendu II1 7303524
Kariu 1 7303604
Panatkang I1 7303605
Kariu ] 7303606
Kajenjung 7306607

1977/78 Projects
Central Sulawesi Kelnleo o

South Kaltmantan ava Negaia

Addirtonnl profect vistted by Cenbala

South Sulaweni Bfangloe




doaomn
DGWRD __Course Title o Level:
Project Planning and Destyn - Ir,, BIE
Construction Management and Ir., BIE
Monfitoring . ' ey
Irrigation Project Operation .IF., P}E
and Maintenance and Wate- ' E
Management
Surveying and Happiuy ST™
Principles and Practices of S™
Operation and: haintenance ‘
Construction Surerviafon and ™’
Inspection '7
Drafting and Cost Eat{matinn S™
HOA Course Titla Leve],
Construction of Tertiary and PPS’
Trrigation and Urainage Systews Ag. Crad.
Principlen and Practices of Jrri- PPS
¢ation end Operation and Matn- Ag. Crad.
tenance of Tertiary Systema
and On-Farnm Irrigation
Irrigation Water Management PPL
' Ext,
Worker
Water-User Asuociations and , PyL"
Weter Management Ext,
Worker
Water-User Asnociafon leader Prov, &
Training Kabupaten

Otffcue

In-Country Trafning

Exhibie 1

No. Trained

Length Coal for
(Months) 1976-77 1977-78
14 2 21 24
1%-2 0 48
14-2 23 24
3-3% 19 24
3-3% 22 T 2%
3-3% 21 24
3-5% 0 . A8
No, Tratined
Lcngth TS Goal for
. {Months)  1974-77 1977-73
3 29 22
3 29 21
Yoy 199 176
1 89 , 98
¥ 1000 2025
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