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PREFACE

The Directorate General of Water Resources Development (DGWRD) of
the Ministry of Public Works, Government of Indonesia (GOI) contracted
PRC Engineering Consultants, Inc. (PRC/ECI) to provide consulting
engineering service for preparing an integrated development plan for
the Tuntang/Jragung Rivers in the Jratunseluna Basin. In the contract

it was stipulated that the plan should include recommendations on

water and soil conservation in the Tuntang Subbasin which had not been
studied in the past. The study for the preparation of the plan started
on May 16, 1979 and was originally scheduled to be completed on November
30, 1979,

As interim report on the study was submitted by PRC/ECI on August
15, 1979 which was reviewed by all the ccncerned agencies and later
discussed on September 24, 1979 in a meeting held by the DGWRD at
Jakarta. In that meeting, it was decided that the study on the Tuntang/
Jragung Rivers should be modified by including the entire Jratunseluna .
Basin in certain aspects of the study. In that modified study the
interrelationships of the existing, proposed and the potential develop-
ment works of the Tuntang/Jragung subbasins and those of the adjoining
subbasins within the Jratunseluna Basin should be examined. Also,
problems and needs of water and soll conservation in the entire Jratun-
seluna Basin would be identified and a conceptual plan to start conserva-
tion measures including design of a pilot demonstration farm would be
prepared. The orlglnal contract between GOI and PRC/ECI for the -
engineering services was, therefore, amended to include the revised
scope of work for the modified study.

A report on water and sojil conservation in the Tuntang Basin, as _: ,
contemplated originally, was prepared and is presented in the document -
titled "Jratunseluna Basin - Updated Development Plan.‘ Appendrx F.

Part I." : :

The above mentioned modified study for the entlre Jratunseluna :
Basin was started in December 1979 and completed in May 1980.. The’ S
results of that study have been presented in a separate document: titled
"Jratunseluna Basin - Updated Development Plan. Append;xwr.; Part II"

- Semarang, Hay 1980
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TUNTANG/JRAGUNG RIVERS BASINS
INTEGRATED DEVELOPHENT PLAN

APPENDIX F - PART I

SOIL: g_up,.-.wam CONSERVATION.
'Fil. PHYSICAL CONDITIONS; -
F 1 1 .General .

The modern concept of soil erosion and water conéewation is nb'i:
directed merely: toward mainteriance-of. ‘the'status 'quo. - It is dynamic
and progressive. It should e .designed tg gontrol-erosjon and-lead
ta lasting’increased. produativity-of-fhe -1and thereby promoting and

- raising the common welfare of the:partfcipants in the program. Modern :
soil- conservation does mich: mare--than ‘gafeguard -the land;and.water -,
Yresources;: . It directly results in: & -wide variety of benefits,.which:
accrue in the form of increased yields per hectare of production on’ a ’
most farm lands. It results in large savings in’ damages such as re-
duced siltationvof;:canals. and,reservoirs.: ;It helps toy allev:.ate
damage to:'soils by- providing better methods of: so‘;lll nd cmp management.
It encourages a mopre flexible and: dwersified typ% of. agriculture on,
a sound basis-and makes adjustments acco:pd:mg to the._’famer 8" needa

and réquirements for. his- familys.

* The'wisdom of proceeding’ with the, cpmplete development of the land
~ and’ water‘resources: in.an orderly wa,y iB that J.t will help to rel:[eve
some: of the ‘population Pressure and’ provide a bgtter livmg for the
’?:f,arm family.~

:801]. and watev consewation 'ﬁract:.ees are, demgned to keep land
o make efficient -use of pr-ec1p1tation.

' ;--;’pemanently pmduct:.ve ‘and: 4

CF-1
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_There are some sixty or rore soil and water management practices and
conservation measures now;being used throughout the world to control
erosion, conserve rainfall and improve soil and water resources. Soil
losses from upland erosion can be reduced by using a system of conserva-
tion farming practices, bencb terracing and other structural measures,
together with an improved vegetation program. Usually combinations
of several measures are essential in mutual support of each other to
develop a conservation plan. Single practice soil and water conserva-»l,
tion has never been too successful on agricultural land, because it A
only considers part of the problem.

. C e s
Land:users are. interested in. reducing soil'erosion and its SN
accompanying problems only if their net. income is increased along with
reducing soil losses. -If the farmer can: expect no:gain- from his’con- j b
servation program he can. not be- forced to put the program on his land,_‘
no matter how good .the plap, - The farmer must also have a ‘voice:in:; 4
preparing and implementation of. the plan, and he:must.be:able: to, afford
the program.

Evaluation of a: coordinated SOll and . water. conservation program
for the hillslopes of the Tuntang River Basin above -the: Gunung Huian ‘
proposed damsite appear to be. technically feasible, economically p;ﬂC‘v
justifiable and. 1nst1tutionally_and4socioculturally acceptableu‘uIn gl; ‘
other words a quick review of the problema;;and-conditions-of‘xhe'gr;;'f'
farmers and village needs indicate the situation could be improved - -

:with—afwelizplannedgand—developedfaoiifaﬁafaater,conservation program.
‘It. should: be made clear that in the initia1>Stages a-soil and water.
conservation program: will not: achieve dramatic changes. in erosion. . -
Over a period of. years a conservatlon program w1ll _improve the economic

81tuat10n for the upland farmer and help check the rapid deterioration

yaical data are,available. Each hectare



- of conservation formed land should be made to produce a profit to the
farmer. This is tlie main’ ineentive to carry forward -a coordinated uell;

et

planned conservat;on plam. o
F.1.2. Land Forms

, The Tuntang River and its trlbutaries drain the south slopes of
_>_the extinct volcanoes, Gunung Ungaran (2,050 m) Telomoyo (2,100 m).
“and’ Herbabu (3,145 m)." “"The catchment area-gan be .divided. into two
major parts. The streams: origlnating above-ithe Rawa Penlng lake'* i
drain on area of 282° km2 andthe ‘gtreams .originating beloy the out‘ i
let of the ‘Jelok Welr-up'to the‘Glapan Wedir- in. the flood plain drain’
514! km e e ey e PR e en
'“ There are 19 major streams above._the'Rawa Pening lake.’ These " <
tributaries originate on ‘tlie -3.01d volganoes.;: They efe’oh'beryretEeﬁt“
slopes and are generally incised into the volcanic deposits and lava
flows. . Sediment is cerried‘from’therateep“slopes,'to'the broad flat
corieg ‘and. fans at ‘the base of the. volcanoesa ‘+The finer sediments are -
caught in the .rice paddies or ‘earried into the’ lake proper. ' Because
of. the steep slopes, the"soils are. very -susceptable to sheet and gully
‘érosion. -The'sbils ‘are’ gefierally ‘lighter in texture and more' subject-?{
to the gravitatioh forces of erosdon..iF (. _ - Jﬂ?f'p»"ilh“t&p":tﬁ':?

" For Jragﬁng‘ﬁivef land:.form, see Referene§7[213f

F.1.2.a. Mountain Areas

‘Forests are ‘found on the hlgher slopes of Gunung Herbabu, Telomoyo,
v}and*Ungaran. ‘Where" the ‘foréats ‘are “largely undisturbed little dccelerated
- ferosioneisitaklng place.- However, signs of the system of clearing ‘forest
”ffland prlor to planting to trees ‘on ‘the back slopes of Telomoyo shows .

: E-S



evidence of heavy erosion before the trees and other vegetation
provided a vegetal cover to protect the soil. Soils are very shallow
on the steep slopes and any disturbance can cause lind slipping and
deep gully erosion.

F.l.2.b. Lower Basin Areas

The lower basin below Rawa Pening can be further divided Iinto 3
subbasins. The Tuntang catchment (51i km2) is joined upstream of the
Gunung Wulan damsite by the Kali Senjoyo with a catchment area of
120 km2 and the Kali Bancak or Ngromo with a catchment of lud km2
The upper reaches of these streams are relatively flat with deep channels
cutting through the volcanic capping materials and down into the old
sedimentary clastic sediments and alluvium. Each subbasin has different

erosion problems closely associated with the land use.

The soils of the lower valley areas are developed from sedimentary
sandstone and mudstones and do not erode like the upper volcanic soils
which are on steeper slopes above Rawa Pening. The soils on the lower
portions of the valleys are heavy black clay soils that crack badly on
drying. On the steeper slopes many sandy soils are found which ars very
fragile and have a high erodibility index. Thev are highly eroded
because of improper land use. The paddy areas are darker in color and
have a higher Ph value with high erosion potential when dry. These

solls generally occur below the 50 m contourline.

F.1.3. Spil and Water Erosion Conditions

All cultivated slopes with above 10 percent slope are eroding and
require protection of the soil by vegetation to control erosion. The .
steeper fhe slope the higher the potential for erosion and the more
difficult it is to control to an acceptable rate.



The success of mechanical methods of control, describéd in the '
Jragung Report Appendix VI [1] must be fitted into the upland farming
operation. The :failure, ‘or lack 6f success of the greening‘and other
soil and water programsbeing carried out in Jdva, is the result of
that not being coordinated with the farmérs needs and desires. -The’

' farmer has riot.had an‘active part-in-the constriction of the céntrol o
measures, The success of these coiitirol measures and maintenance rests’
with the private land user ‘with ‘some hélp'from the Government. ‘"

F.1.4. Land Priessures

“The ‘major land condition in the-Tuntang catchment is'a "People
Problen" ‘with technical and physical 1imitations, to the’ economic
solutions. The upland fdrme¥'s present production and ‘the” size ‘of hisf
farm are so limited that neither the physical nor the economic condi- ;}

tions exist for the farmer to carry out & multiple use conservation 5

plan to control erosion and runoff and to make a reasonable profit forffg
his efforts. Figure F-2 shows the present generalized Land Use in_thele
proiect area. ' - DR A

Critical areas have been designated by the R3RPDAS program.
Unfortunately these critical areas are poorly defined. because the base
maps and photographic coverage are inadequate for qpality planning of
an erosion control program. '

F.1.5. Erosion on Roads and Trials

Erosion on roads, trails, exposed'cuf°banks. and slide areas must be
recognized as a major source of sediment._ This often makes roads and
trails impassible, thereby causing transportation problems and increased
iconts of maintenance. " ' ’ '


http:describiid".in

F.1.6. Forest Land

Genorally it can be said the upland forest and plantation problems
can be blamed on encroachment by the people. Forest practices could be
improved for both harvésting and reforestation. Much crosion is caused
during timber harvesting.. The present system of allowing farmers to grow
téq years of food crops,.causes severe soil losses during the planting
of a new forest stand. Gullies are started tha: not only r.oduce large
volumes of sediment, but requife‘years to control by the increasing
forest vegetation. Generally the forest and plantation areas have some
improvement plans and budgets to implement improved conservation programs.
Tighter control is a major factor in.a good erosion control program.
Generally. forests are stable. :Some head cutting is found but they will
stabilize.over time,if.nogharvésting,is permitted. '

¢FB



F.2. LAND MANAGEMENT

The amount of soil erosion which is occurrlng on the steep dry

, farm areas is caused by ‘the shallow soil and steep slopes and the treat-
ment or management the lands recezve._ Some of the soils examined may
be losing as much as 400 .t/ha when farmed in row crops up and down the
slope. While these same. soile under well planned and managed cover
crops and terracxng would only lose small amounts of fertile soil.,The
difference in erosion rates can generally be explained by differences

in management of the soils. In fact soil erosion is influenced Jmore
by management than any other factor. If the upland soils are to be ‘
preserved and the sedxment rates reduced, it will requlre an inten51ve :
system of land management . The best land. management to control er031on,
within acceptable limitg is to prov1de a SYstem of conservation farmlng
that maximizes vegetative ground cover, and prov1des structural measures
where needed. Conservatlon pollcies and measures must be posxtlve and.
encouraglng not restrlctlve. Land 1s valuahle but. there is no reason
for the farmer to conserve the s011 1f he cannot farm it to prOV1de a ;»

better standard of llVlng for hls‘famlly.

F.2.1. Land Inventory .

The best aid to plannlng efflcient land use. is. a sound 1and 1nventory
of the physical conditions. This is called the land capablllty system.li
It provides the basic essential features and facts about a plece of ’
land. There facts 1nclude 1tems llke soil type, erodlblllty, depth, ‘
water holding capacity and slope of the .land, which all can be assessed v ‘
in the field on the basis of measured physxcal characterlstlcs., The . ‘f"
land can be classified into groups that reflect the rlsk of 301wierosion
and so indicate the comblnatlon of management practlces whlch will be
: ,requlhed 1f the land 1s to be used eff1c1ently and produot1vely.~

. provide 2 starting .



peint for planning. * A more detailed description of the land factors

will be needed for planning an effective soil erosion and conservation
plan considered necessary in controlling the individual farmers soil
resources from excess runoff and erosion. A more detailed capability
system will need to be developed, based on detailed soil surveys, slopes
‘and type of erosion. The capability mao is the link between land use
and mechanical control. Each class spells out both the recommended
cropping system and the klnd of protectlon reqplred to use the 1and
effectlvely ' See Land Capablllty Map 1n Referece [2]. A 51m11ar map
should be‘prepared for the Tuntang Ba31n.

F.2.2, Multiple-Use Plan
‘The two aspects of eroslon control mechanlcal proteotion ‘and™"
measures to create an economic upllft in ‘the avea must be 1ntegrated
into a multiple use plan for each hydrologic unit of land.‘ Mechanlcal
protectlon, such as terraces, drop structures and other control )
measures are only the first line of defence:. and very necessary to

prevent further damage. But control based on mechan1cal structures

will not control the problems of so;l on water er051on. The task of;f'
creating an improved agrlcultural Jndustry that w111 Pdlbe the farmers'
capacity to earn a better 11v1ng is the only solutlon. Hevhanlcal '
works in themselves are not productlve or. constructlve. They are neces—
- sary for the most serlously ‘eroded land, and where they are requ:red
must come first; later, they must be followed W1th correct land use )
and techniques of scientific agronomy, whlch can be applled to reducelf

and control erosion and at the same tlme 1ncrease productlon. The two;

kinds of controls are not alternatlves but are complementary and must

PRS-

be used together, each serving its separate purpose.f

' F.2.3. Demonstration Farms

The most 1mportant functlon of thc demonatratlon farm 19 to o

e v
RIEEART

p”OVlde a syotem of communlcatlon between the techn1c1an and the farmer.f_

The farmer is the prlnclpal 1andfuser and has the moat to galn trom an -

er081on and water development program. :

r- o



Around the demonstration farm the total educational program can
be organized and implemented at the local level. It is important to
recognize that the technicians can show and demonstrate the soil ero-
sion and water management ideas to the farmer. It will show the farmer
and village people how a soil conservation multiple use plan can be
oriented to the people's problem and how to use their soil and water

"to increase farm yield and at the same time protect the soil from
erosion. ' '

The demonstration farm can demonstrate how the soil survey, _w.‘“
resource planning, engineering designs’ and proper eonstruction of

StruCt"ral measures must be applied. Improved crop varleties,ijij,fk
fertilizer use; and conservation fdrmzng technzques can be explalned
and demonstrated. SRR . )._ :

The demonstration farm wxll 1ntroduce to the group of farmer";‘
in the mini hydrologic units how they have to work togethe'fto carry

out a coordinated program, partzcularly the necessity for mazntenance,;ﬁf
and plapning ahead of how farm development must work. It will help to
soften the impact of having to change the farmlng practlces on the

steep slopes and show how a tree grass practlce can produce an

adequate income ‘through animal, fish and other products. The demonstra-
tions can show the farmers how erosion robs them of their soil resources
and fertility and why the planting of caseava onlsfeep slopes without

conservation measures is making the yields of . thelr erops smallep each‘l
y=ar. '

The size of the demonstration farms 1s important. Experlence at

Solo and Panawangan Pilot Progects and other watersheds {n’Java
1nd1cates that demonstrations should be small 5-10 ha hydrologic o
unlts. They should have no ‘more ‘than 10 farmers who are willing to
work together as a unlt. They should not have the idea that this is
'another government pro:ect. They must be made to understand that the
demonstratlon is thelr prOJect and the government is willing to work
w1th +hem to show and help them develop an erosion and water conserva-

tion propram fov thelr units.;eff



F.3. FACTORS AFFECTING EROSION

.3 l Rainfall and Climate Conditions
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There 15 obviously an associatzon between the amount and ;ntensity
_,of rainfall and the amount of 5011 erosion.‘ The more rainfall on bare
soil the hlgher the erosion rate. Lees rain and low intensity storms,

R

»cause less erosion.' In statistical terms however, the correlation
:between the two is poor. The same total quantity of rain can on, »
*difterent occasions result in w1dely differing amounts of erosion.}_,“

's.-o“ N

Conseouently, nore soecific measurements ,are required to understand

e yr vr\r\- B
the more specific events that describe the ability of rainfall to cause

2.

erosion.’ ’ e S - ceint

Thare ls conSLderable evidence of close association between

x, l'\-x . AR

er031on and intensity of rainfall. Data on the occurrence and otk
frequency of 1nten31ties lS recorded on reeording raingages. The 5
project has established a system of these gages in the Tuntang water—

shed. The present recording ,83ges are on a weekly or monthly baSLS.

These records are of little value to the erosion researchers beoause

he must look at the 1nten31ty of rain in 15 and 30 minute 1ntervals.%§
In developing any er051v1ty index it should be based on_some., function

of rainfall 1nten51ty._ The 1ntens1ty 1s computed from the rate of;,
rainfall recorded (see'Figure F-u) during a 15 or 30 minute, intervals.
Because rain drop causes detaching of soil particles on bare SOll the

' knowledge of the 1ntensity of rainfall becomes a very 1mportant factor
in de51gn1ng any eros1on control program. An Iso~Erodent ‘map. has been 5
'.'developed for all Java of Reference L33, This is described.in detal}u\'v
on | pages 23 28 of Peference [2] The.long time reeords.and locationqA1}
of the recording raingages are; presented ip. Appendix A Pant. I ;5= Hydn01
. 1ogy EHJ of, this .report, .

cox T . o L3 RE
r V\”-‘ “,4 .:v‘.-;-" ,»:‘-:.... Toyen R '", ,4 S ..._ | l‘) (i ,
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F.3.2. Hillslope Erosion Processes

Hillslopes cover virtually the entire landscape in the Tuntang.
The upland crop areas are the primary 1ands'that must be better
managed. This is the place where erosion and water losses are the
greatest. ‘On'these'si{es‘forestry, agriculture, village gardens, and
other human activities must be carried on in harmony with natural
" processes. How ihese hillslopes: are used, by the farmers and peOplé,
controls the longterm productivity of the land for cultivation or
long term Suitability for Villages or other use. Failure of hlllslopes
or other disruptions have’ ‘caused ' many hectares of the land to become
vxrtually worthless because of improper land management. Sediment
released by these activities can also have damaging effects to lower -
lands, canals and irrigation facilities. Coe

Almost ell ‘geomorphic processes ‘on’ hillslopes are concerened with,

the action of water on the soil.' For' this’ reason it may be useful to‘

" look at the’ processes taking ‘place on ‘the hillslopes.

In this natural forested state with'a good vegetation cover, soxl:ib
on a hillslope remains in a"state of approximate balance for" long periods
of time. The physlcal and geochemical processes that ‘break down the ' f
rock minerals and decompose them: are called weatherlng.‘ Weatherin h )
produces a layer of sand, silt and clay which" covers “the solid rook.‘*l
The clay particles are particularly 1mporiant ‘because’ they are able 10
hold on their surfaces, plant nutrient ions, ‘such’as calcium, pota581um, 3
phosphorus, iron, ete. The soil is also able ‘to hold water and a1r in .
its pores. 'Soil’achievas an eqnilibrium ‘gtate that depends on’ the &

climate, geology, vegetation, and’ topographyAconditions. ‘These’ processes#
are:generally- in balance unless di§turﬁéd'by man.': Han's act1v1t1es '
altiost’ always: increase the' hillside ‘erosion by slgn1f1cant, and‘som"V"‘-

_ tlmes catastrophic amounts. The: term accelerated er031on 18 ofter :?>'

used to empra51ze this increase. o




Good soil and water management for long term productivity requ:res
that acceleérated erosion be minimized 8o the soil will not degrade. ’
Controlling the accelerated erosion in the Tuntang will be difficult
and expensive, both in money and labor, and will requlre the coordina-
tion and cooperation of all the agencies concerned or the battle will be
lost. In all the. crltlcal land.areas, the erosion rates have greatly e

exceeded the acceptable rates of erosion.

The task of reversing this condition requires a close look at the
raindrops composing a storm’ of moderate size, 'The raindrops possess : -
tremendous amount of" Kinetic energy by virtue of their mass and velocityf
of fall. Studiés’ have shown ‘that’ the impact of the drop on’ the land “
'generates a small explosition of 5611 and water. Large soxl aggregates !
are dispersed and smaller partlcles are splashed ‘over several feet." |
The so0il particles splashed down the hillslopes travel further than
those up hill causing a net down hill’ transport which 1s cailed- rain-
drop splash erosion. After each major rain torm each area of soil’
protected by a rock pebble can be seen standlng up on a small plllar
of soil, indicating the deépth of soil moved by rain drop’ splash.

Raindrop splash erosion becomes extremely important on steep slopes ;
devoid of vegetation. On the other hand a good ‘cover of vegetation
intercepts almost all of the kinetlc energy of the Painfall and’ very
little erdsion occurs. .Here 1lies the critical and dominant’ role of "
vegetation in reducing soil erosion. When the hillslopes are cleared
of forest and the vegetative cover and planted to crops without proper

conservation measures, accelerated eroslon occurs. There are otheﬂf:'
factors controlling the resistance of the soil to’ splash erosion but
they also need good vegetation cover and fertilizer.vu

© F.3.3. Infiltration Process

, Infiltration”is the movement of?water 1nto the aOil surface..
iThere is a maximum rate at which the soil. in a given condttion, can

 F=12



absorb water; this upper limit is called the infiltration capacity.

If the rainfall intensity is less‘than this capacity, the infiltration
rate will be equal to the rainfall rate. Likewise if rainfall intensity
. exceeds the ability of the soil to absorb water the excess becomes
runoff. The excess of rainfall over infiltration collects on the soil 5
surface and runs over the surface as sheet flow or concentrated flow #;

which collects into the low places and generates streamflow.

Infiltration rates are expressed in units of depth per unit ofyz
time, the same as rainfall intensities. Water that does not infiltratexf
runs off quickly and Lcauses® erOSion when the soil is not protected.' '
On the other hand water that infiltrates into the SOll is mostly used ;
by vegetation which helps to increase infiltration rates and the balance'l

rechanges the groundwater aquifers., The surface soil, plays a' aj

part in determining the volume of storm runoff its timing,“andfthenf{
its peak rate of flow. (Figure P—S)

Water running over the BOll surface is capable of eroding topsoilg

and the important organic reSidues from the land surface. The sOil _
erosion technician is concerned With either inducing the precipitationﬂ

to infiltrate into the soil or conducting it safely away from the
farmer's fields by control structures that pass it into the streamsfgin

a non-erosive manner.

Water movement in 5011 involves three independent pro“esses that:mustjf

be conSidered in developing a soil and water erosion prograku%

1. Infiltvation or entry through:thewsoil:surfaceg
}2. Storage Within the SOll.

i3. Percolation downward through the soil and underlying geologic
7 materials.ii

r:—..lé..:;? .



Limitation on. any oI these processes can reduce. infiltration rates,
'When this occurs erosion’ can ‘take place by the flow of water over the
soil surface.

Hhen farmers and land users. do:not consider these processes, the,;‘:

kability to produce an economic eturn 0" the‘farmer is greatly reduced
: and erosiom becomes a criticalaproblem..

F.4. EROSION CONTROL MEASURES

An 1mportant factor in a good soil. erosion control program is the
selection of the most appropriate agrlcultural use of the farm land.;i
Different ways of cropping the land have major effects on the amount
of soil erosion. Therefore, to control er031on on the cr1t1cal lands
in the Tuntang catchment ‘area, detailed studies and cropplng systems
will need to be developed to fit the soils and physical conditions of
the land. Con31derable work has been done by agricultural technlcians
on this probl em both in Indonesia and abroad. Thls research work
however will need to be centered more directly on the farmers problems

and needs in the critical areas. It is a speczfzc problem that‘ﬁill
| require speclal consideration of the local soil problems.L”Ther' is:
;a vast amount of data around the world ‘on_ the subject which can’
;‘helpful but mst be applled to the spec1f1c eroslon problems n:the

area.' Thls will require a concentrated program:ff all peopl
together if this er051on rate 1s to be controlled

P14



F.S. PROBLEMS AND NEEDS ‘OF THE TUNTANG WATERSHED _

* F.5.1: General

It is the purpose of this report to focus attention on some of the.

"more ohvious problems and conditzons in: *he Tuntang catchment area.
' Considering the short time that has been available for the study only

1.

‘some: overall - indications and ‘the actions to be taken can be given.

Any effective resource and development soil and water conservation
program should focus on the private land owners problems and how’

the various types of assistance provided by the government can help
them approach a cooperative soil and water management program to
control erosion on their land. The farmer is responsible for
accelerated erosion so he is the logical man to control it. The'

soil erosion and water conservation program should develope and im-
prove resources and at the same time provide a flexibility to ac--
comodate the economic and social demands of the farmer's famlly.»v

Under present condltlons, the land pressures are so great, because

of the coniinually growing population, that farmers are forced to :
seek additional land higher and higher on the steep slope . L
where the soils are shallow and potentially erodible., Table F-1 =
shows the heavy population density in the watershed and Table F-2
shows the pattern of private land use. ‘Note the large hectarageli;‘h
of dry crop land and home gardens where much of the erosion is oc~
curlng. Table F-3 shows the soil units and the petrographic upits”

in the watershed. The common agricultural practices are such that
even with the best agronomlc and conservation practices (terraces,
drop structures, etc.), it is not going to be easy to slow down the -
high soil losses and the losses in productivity.

The regional productivity of the dry crop land is extremely low :

- because of past accelerated erosion and the farmers are now uSLng

subsoil which has little or no fertility. Because of these condl-“\
tions it is questlonable 'if the land can be improved without a 1arge?
assistance program and incentives. As farmers move higher on the.
slopes the steep forest land can only produce for a short perlod

of time before the farmer is forced to abandon thé land because
excessive erosion rates will destroy the capac1ty of the 5011 0.,
produce any kind of a living." ' o

_ .The upland farmer's. present. farm. product1v1ty  | size
operation are so limited that neither the'physical mor:the economic):




conditions will permit him to construct an effective soil and water
conservation prografm on his land. What is not génerally recognized
is that the soil erosion and water control conditions that exist ‘on
these critical lands are the "People's Problems" which require a
much different approach than is generally considered for their

solution. '

4, Roads and trails if not properly built and maihtained‘greatly add- to
the surface erosion.. The natyre of the exposed  soil and rock material
and the steepness of the glopes govern the requirements for treating .
roads and cut slopes. 'Erosion of deev cuts through soil in steep
road sections are especially. hard to control.because sloping them
to 1.5H : 1V may require excavating and extensive back sloping of
the hill which creates a more serious condition. Lack of adequate
drainage is a common condition on many of the roads. Control of
runoff and erosion from road surfaces is an engineering problem: -
that can be solved largely by preventive location, design-and
construction. Adequate. drainage must be planned for and erosion
control structures placed at critical sloping areas. . Some accele-
rated erosion and runoff on cut slopes, over-hangs and fill slopes ,
are unavoidable.. The most economical and effective permanent control
is vegetation. It can also hide some of -land scars of road e
construction. . . . : . S

e

: . = e, L . L S GRS A
Protection of road shoulders, .gully trgatmgnt,.crossgdip,and? -
shallow crossings designed to keep the water spread éut”éfefdnij»ﬁ'@;;

of the control measures needed on most roads.in fhe cafchment area.

Constant inspection and maintenance of ercsion coﬁt}ol"ét#&§fu%§sji§;;
very important and can’be done,by the'villages wifhi‘soﬁehtechnicélni
help. This‘wil; permit immedigte repair whgre faildrés:ocaﬁf;ang?;:l

¢

slump and slides cover roads:and:céusezadditional'erosionl

Figures from Solo and Panawangan .indicate it gostsuappnbxima;glyﬁi
3,252,000 Rp/km for road maintenance. The villagers would be’ expe ted
to provide 1,084,000 Rp. in the form of léboriand;theﬁgOVerhménf;wiliﬂ

provide the remaining part.

F.5.2, Chénnel‘StabiliZatibn and -Detention Dam Sfabiiiiéfiéﬁf

iuf‘{vGeﬂébé}iy?fﬁérqxgﬁ§JthTéné " benéfits ng. gpﬁféécéi;

be accomplished -

e FOE AR T ST sd VIR sy - ¥
tions of a stream by chinnel improvement.  This can.sc
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by providing detention dams. Each river problem must be assessed
individually. Small detention dams can provide not only some sediment
storage but can also provide additional water during the dry season
for home gardens and village use. Aany release valves provided should
“be:well shielded and easy to operate.-;Adequate-spillways must provide
for large expected flows: -

Maintenance must also:be-given due.consideration... Maintenance::
'problems usually grow into larger, costlier: problemS- If: maintenance;g
cannot be organized in such a manner that the people can do the " .
-required monthly or.yearlygmaxntenance,»the.structuresushouldjnot.ped{:
built..:

It: will require ‘detailed: desxgns and plans for controlimeasures :
of this-type. :No. estimates of costs ‘are. avallable at- thzsutlme.

Y

F.5.3. Forest Roads and Trails:

The roads and trails on the;forest“iands presentgcqnsidepableuﬁ o
erosion problems for several reasons. The land is usually steep and
rainfall heavy.. . Many of the roads: are not used much so expensive
.roads with superior.construction aretnot,gustifled. :Road use. durlng
harvesting operation‘is,veny:damagingiand'bound'tp‘be;associatedwuzth a .
high risk of ‘erosion.- One»serious:questicnjtnat}muSt'beudecidedfiSwat’5
what stage in the forest development and management should the road -
system be constructed. - Economics:and- eroszon hazzards ‘must. be: taken
into account, . ‘If. road systems are - to: buzlt at plantlng time,. there is
a lot of: unproductive . caPltallylngmldle,‘and a long time for erosion
toroccur-onthe ‘roads and banks. -On_the other hand if road construction
ﬁ'”*delayedfuntll :harvest - time: -t means struggllng with inadequate access
;!fire protectlon, prunlng, policing and other forest management.

]responsib111t1es.ﬁ These -are ‘management decisions that will effect
'erosion and: sedlment control. “Table F-4 shows an estimate of forestry

,”gtransportatlon condztlons 1n ‘the proj ject area..

| F-17



During the planting, establishment and growth of a forest, -the:
management practices requived to minimize erosion are generally known.
These practices include a foundation of mechanical protection works .
foliowed by management aimed at maintaining a complete vegetative.
cover. The most serious prohlem'in the Tuntang area forests is during
hanvesting. The choice of clear cutting and allowing farmers to grow
food crops for two years, while planting the new forest trees has
created serious erosion problems. Erosion removes many tons of fertile

goil that may never be replaced.

It is recognized that clear cutting is. necessary for some species
or may be the most economic method. A steep hillside badly damaged -
and scarred by clear cutting is liable to continue to erode for years
afterwards, with log roads and skid trails turning into gullies, and
damage being done before a protective mantle of vegetation is
re-established. Good forest husbandry practices and principles

coincide with good erosion control practices.:
F.5.4. Plantations

There are 2 major plantations in the project. area. - Getras which
is to be a nubber plantation, 1 420 ha and Assinan which is to be .all
planted to cofee 425 ha. Tables F-5 and JF-6 show some. of the
production and;labor force_ statistics for these plantatiqns..

A general review of the soil and water conservation practices in
these plantations was generally satisfactory. In laying out of ,new
plantation the land is cleared and planted to a cgver crop of . -

Colopogﬁnimum calebrlum and Centarasirium klumare These are grown

singularly and 1n combination as a cover top. These legumes provide a.
quick cover to protect the: soxl and serves .also to prov1de some
Nitrogen for the young trees. When the tree canopy shades out the
legumes, a grass cover is planted 1n hetween the tree rows. ~ Small .

basins are dug around each tree to hold all the: rain.” The basin,also.--
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provides a place to place‘the fertilizer to keep it in close contact
with the tree. - o

The plantation officials have expressed a desire to cooperate in
any way they can to help farmers apply soil erosion practices.

R AT



TABLE. F-Lsf;

NUHBER OF POPULATION

@;IN THE TUNTANG CATCHMENT AREA BY SUBDISTRICTS -

‘ Regency

.:'Sub-district

Population

Male Female

Total .

I Semarang

II Purwodadi
IIT Boyolali

1: Tuntang

, 2. Salatlga ’
i‘l'3,VSalatiga Kota -

4. Beringin -
5. Getasan =
6.‘Tenséfan”l‘,;“l‘
7. Ambarawa
8. Banyubiru
9. Jambu
lO.,Bawgn
11. Kedungjati
12, Wonosegoro

1 28,714

, 15,1ue o - 17,084

24,721 25,539
17,704 18,740

33,643 38,877 |
|- 25,7 | 28, 942 ¢ |
| 18380 =, uzsj,j?ag 5795?;\

15,677 | 16,500

116,617 | 17,88
17,836 19,337

4,612 | 5.766i~;]

50,260 |

‘kas,uuqff,
.72 520;~w

52,656 |

ff32 27sifjj
33,202 |
3u,500 [
et |
10 37efif?

Total:

 236,?§i*iLv?55?§;§76j
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TABLE F-2

" THE PATTERN OF PRIVATE LAND USE IN THE TUNTANG CATCHMENT AREA BY SUBDISTRICTS

B Rice Fields . | |
, R P . : - . Dry | - Home N Total
Regency . |Sub-districts (1 inically|sems Technically| Wildly | Rain | fp . ool oo | Others| To
[ BN Irrigated Irrigated Irrigated| Dependent| :" - e
(ha) (ha) (ha) | “(ha) | “(ha). | (na) | (na) | (ha) | (na)
I Semarang | 1. Tuntang 421.0 179.0 1,143.0 - | 1,743.0| 1,158.6 | 1,425.8] 204.2] u,531.6
. 2. Salatiga 1,451.0 156.0 {1,163.0 | - 17.0 | 2,797.0 | 676.6 | 1,635.6] 45.2] 5.154.4
-3, ig%ztlga 1202.8 - . | - | - -1 202.8]| 1,507.5 982.6| 58.5] 2,651.5
| 4. Bringin -493,2 552.4 | 203.7 | 1,852:2 | 3,191.5| 2,671.3 | 2,054.9| u01.5| 8,320.2
- 5. Getasan e ~~35.0 |7 2027 " wo.6 | 96.8 | #,318.4 | 1,192.1) 2us.u| 5.855.7
f 6. Tengaran 213.3 - 27.4 1 186.0 137.0 563.7 | 1,374.4 | 4,040.7{ u3.2| 6.022.0
7. Aubarawa 1310.0 125.0 1,193.9 477.0 | 2,105.9 | 1,315.2 975.5| 185.1| 4,581.7
8. Banyubiru 1'40,0 . 206.0 '709.0 123.0 | 1,078.0 | 2,123.4 503.0| 13.0] 3,717.u
9. Jambu 205.0 L LE '648.0 | "140.0 993.0 | 3,718.0 740.0| 150.0} 5,601.0
| 10. Bawen ©53.0 i 580 “648.0° | 1,065.0 | 1,824.0 { '1,771.0 | 1,074.0]| 11.0] 4.680.0
II Purwodadi|ll. Kedungjati| - - L E 139.0. | -406.0 545.0 | '1,080.0 | 1,138.0 - | 2,763.0
III Boyolali |12. Wonosegoro - 156.6 67.0 |  307.4 782.1 | 197.7| 26.5]1,313.7
Total: -|es301.s | w,32u.8 [15,u48.1 | 22,397.2 |15,950.21,387.0 |55,192.2




TABLE F-3

SOIL UNIT AND rETRooRAPHIc UNIT IN THE TUNTANG CATCHMENT AREA

No.| - Soll 'Unit ‘ Pétrographic Unit | (1S} |Percent
1.| Young grey or browniéh grey | Al1uvial loam'or'clay 3,570.5 4.5
‘ margalitic soils - - A i
2.| Dark-brown alluvial ’,Al.fl.uvial loam or clay.. 3,270,3 | 4.1
3.| Grey regosol and dark-grey .Limestoﬁe and mérlf S 2;,3@3@5. - 27.0°
grumusol complex . .. .| SURRT N BN O R
b4, Brown andosol Volcanlc ash and other ,65833:6;‘: ‘8.6 |-
products PR “‘~‘ﬁ_»_ B
5.| Brown andosol anhd reddish | Volcanic products i ] 5,4e3.5. | 6.9
brown latosol = ‘.- O R | ﬂ, o
6. Dark-grey andosol and | Volcanic ash and sand 1 079;0':uﬁﬂ114“
lithosol complex _ . e B BH B
7. Dark-brown mediterranean : ‘Volcanic products n 602§9_ 14 7
8.]| Reddish brown latosol " | Voleanie products Coal 5 555 61 7.0
9.| Brown latosol ‘ ‘Volcanlc products RN | 1u 956 3 18 9
0. | Reddish dark-brown 1atosol Volcanic products @ 54345' ['0.7
' S ;.‘ W
11.| Red latosol Tephrite volcanic.ﬂl;p'. ,415 l 5.6
12.) Yellowish red, dark-brown | Rough stony volcanic ,49§T5 0.6,
Latosol and lithosol complex. deposits - x SR T o
v : ;.
; 3 [ 2000

According to Soil,researoh“instifuté:_Bogor_i§6@.
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FORESTRY . TRANSPORTATION; FACILITIES (Km)."

‘Belong to

(Subdistrict of |

Railway

Roads ::

T “Good -

- Bad
Condition

.- Good
_Condition

:-Bad
Copdition

Total i others

(km)

quded
(km)

. Exi;-’e'ting
{(km)

less

Condition

1. Semarang - | 29,099 | 38.80 |

83 .90

fiSl.uo

e

-

5
17 -[50
70530

d1E

201?§6f 20
153.50:

263.20 |

387.93
264.95

261.61

221.80
1?@.30

- 26,20

166.18

66.65

C et




TABLE P-5

GETAS RUBBER PLANTATION DATA

= Total Area of Getas Rubber Plantation : 1'u20 ha .
- Production Ared = i+ 1,051 ha-

- Not producing fr 193 ha:.
4 . "
- Preparation new planting R 37 haﬁ"
- For research on rubber i:.i.u;17;ha;7
- Others (Remainder of-total): include - =
reserve 31 ha of 6-years age trees '~ i - 122'ha
Production
- 1878: Cured Rubber Production '+ 1,277 tons
- 1979: (till September): Cured Rubber' .
. Production it 1,400 tons:
i oot wE
Officials
- Govermment Officials (from Department ,
of Agriculture) e «g-mw=hh’ 10 persons

1 ,
- Monthly Salary Plantation Officials @ i: 59 persons ,
- Labour no (average) = .

: ng RENLE 20 130 persons
Wages of labour : Rp. 350/day. RO

Fertilizer

1.2 kg/tree. Consist of C.F. =%15 : 15 fertllazer '
~~EXtpa-- Urea 330 gram per tree
'Stlmulatlon system ‘= Ethrel (2 cc/tree)
4 (2& % combanedfwith 2 cc water)



TABLE F-6
ASSINAN COFFEE PLANTATION DATA

Present Condition

Total Areas Assinan Plantation : h24 ha
Present Area of Coffee ff;f”: 200 ha'

Production

Cured Rubber Production ': till September 1979 : ' 50 tons + 50 tons
Coffee Productfon ' . f til]. September 1979 : 12 toms '+ 1
‘Bstlmate ruture Produetion of COffee (for 400 ha)

0fficials

Government Officials (from. Department of Agriculture)
Monthly Payroll/Plantations ’
Labour (Wages: Rp. 280 ‘up: to Rp l 000)

Digseases of COffee

- Bourder
~ Pgeudocacuscitric

Production Time of Coffee: 'SSf;gqé?yean;

Note' Assinan Crop Plantation consist“offrubber Cocoafand>Coffeet
:f' Planning for the nex¥"year."f$;¥f‘y’;;' ¥

'r_'-zs |


http:Payroll/plantatio.ns

. ¥»8. SOIL AND WATER CONSERVATION PLAN OF ACTION
F.6.1.. General. '

Any soil erosion and-%été#'ﬁiéﬁiéf action must be designed to .
PSR I O : en et L8 .:' PSR
integrate human needs-into a system of land use that -will maximize ‘the
production from the landfand at the same time protect the soil and water

AR SRR P IR

_resources  from erosion ‘and: destruction, i+

. To. accomplish: these objectives’ it:becomés’ nécessary’ t&' broak’ the

s
v

SV

- problem into several parts.i.: @ ~wores: & oUv

1. The condition of the land, its slope, soil, vegetation. cover and .
drainage patterns dictate how the land must be used. In some cases
it may be necessary to place the land in permanent vegetation. Thisg
means the physical conditions of. the .land are so ﬁragilegthat the.
surface soil should not be disturbeéd by cultivation. Other condi-
tions, such as slope and soil depth require some type of supporting

. Structures to use.the land.safely.., Still other conditions- place

" less pestrictions on use, such as the rice paddies.

A8 y

2. The "people's problems" must then be fitted to.these physical:'; s
requirements, It should be investigated that with these restraints
how can the farmer produce the highest ‘economic value' to sustain his
family and still conserve his PESOUNCeS. .. | ,.oa. . it s vy

3, An assessment must be made of the'tools the farmer has to work with .
such as labor, land, technical help, facilities. and credit.to carry
‘Sut’ a profitable farming operation.’ The farmer has to profit from
the change or the best plan will fail. ‘ ‘

%, "Coordination”6f all resources together with éooperatiép‘frpm_a;l,w“ ,

.+ .the assisting agenrcies'must be’ focused on the probleh of maintaining
the resources and still allow,a‘ppofix‘fop.;hegfarmer.na;This;isjw;_;»
the ‘major goal of a sound soil and water erosion control and develop--
Jment.plan, . - I R Rt S R

.o . The fapmer,hecausqufﬁh13vsmailvfafm-unit*hqu“éeék'thé assistance
- of his;neighbors.tospravide-arwell plannéd water disposal: program Foi ‘his |

~landi He can:have.therbest:crop rétatitn or ‘vegstative coved bit he
ﬁ"giﬁ@ipéé@éféﬁ adéQuétéfﬁéféréﬁényo dispose off surplus runoff from
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his land, He has to cooperate with his neighbor in building the water |

. disposal system. He and his other neighbors can best accomplish their
erosion control by working together in a coordinated plan so to -
produce the best results for the community.

' F.6.2. Mini Hydrologic Unit .

HE I L A ¥ 8 ll) AR v

o B
Tra L.

The mini hydrologic unit of. land has beenzshown ‘tou be the best'and
: most economical unit’ of land upon which to build a sound soil- eroSion
‘ccntrol and, water management system. The mini: hydrologio watershed is
a small piece of land hav1ng a common drainage pattern.: It can be ‘one
large farm or several small farms that can be planned to: operate as’ a vff

ST XS S e R SRR RTINS ST LA K A

conservation unit..aw- e
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| F.6:3.:Using the Multiple Use Plan'

LR R I DR P

PR

. The: available resources for accomplishing the de51red changes must
be looked at and fitted to the physical requirements of the land and the .
ability ‘of the: farmers to make the desired changes. Last but not '
?the least, the existing social structure and 1nfrastructure must
complement the physical resources. The social factors may at times _
be more of a problem than the lack.or knowledge of the'technical problems{
tion. ’

A

These 1ntegrated factors are called the multiple use plan in

[N

a major problem 1n planning a . program of 1ntegrated 5011 erosion

program for
1mprov1ng the production and net returns to the farnmrsginda small

"

,and, water management 1s to design, ‘with the farmer's help'

Uhydrologic unit. The 1nd1vidual farmers must have the resources ori
dhave them prov1ded through government asszstance to _earry out the
ptechnical 1mprovements before . they can: be 1ncorporated into a multiple

” n.“ ThlS is: particularly true;becausekmany SOll conservation *ﬁf'“
'applied to .the, land actually reduc :net crop ‘area. 7 .7

s




To obtain improvements in the productively of the land, requires a
total integrated program of incentives, credit, increased availability -
_ of seeds, fertilizers, pesticides,,and technical assistance in all
aspects of crop, livestock, fisheries, and forestry production.

F.G.M.'Education'at the Farmer Level .-

‘ The low education level of the farmer and the lack of trained
i‘personnel to ass;st ‘him present a difficult problem. Training and”
'*educating these people is a massxve job for the Extens;on and Education.
”,people, and it is: the first step in developingfa conservation program.,
'People must ‘know what the prOgram is about and what ‘they will be" i
expected to doi It can be achieved, by training programs ‘and demons-”i
trations:for-all" farmers involved in the erosion control program‘

-'The “concept: of the program for soil ‘and: water conservation is centered
on, and-developed by the proper use«of'vegetation. "ALL management
efforts. should: be directed to providing a’ vegetal cover ‘on~ the SOll

to control ‘soil and water erosion. - Conservation practices should be ;_ |

designed to help increase -and- 1mprove the vegetation cover ‘&nd’ to

protect the soil from raindrop splash, - ft is 1mportant in this phase 5*3 _
of the program that the technicians realize that the farmer iist - undere'jr_
stand what is being proposed and he should agree to the plan._ The finalﬁf

decision on what is to be- done; on-his’ land should rest w1th ‘the:: farmer.jf,i

Village development must ‘go’ hand in hand with’ ‘the farmer 8" under-'
standing of the ‘erosion control: program. Existing group farm leaders

at the village level should work" together on-‘a cooperative baSis, Hithf?
regard to- 8011 and water: development it is essential that a bottom- '
. up program sshould gradually- replace the" now prevailing top-down method
:'of'“VPRES funding and planniug. - The’ farmer will’ only truly cooperate-
h(with\the program when it is his idea. ”'FfTMJﬁ~ W T

Seves ‘,,n_ K

“‘Extension and guidance from the govermment are  éssential 1ngredients

‘ training program, together with adequate budgetting. The program .
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will differ basically from present Inpres program because the village -
and farmer should be brought. into the design'and planning so that it
will be tailored to local conditions and requirements. They would also
be responsible for the execution and maintenance of the program. It is
of prime importance that precise methods of‘rehabi;itationthe worked, : ;-
out and recorded with the farmer and farmer,éroups. v

P.G.S;QBasicuResearch

Baslc and applled research upon which new- procedures and practicesgkuf
can be designed are very limlted in Indonesla. Whlle tbere is-an great *f,
deal of. research data in. other countries that’ could be . used-in Indonesxa
it is always open. to some. questlon under trop1ca1 condltlons.f This ™
problem can only be corrected_by establishing a research program with
- one of the major research,institntes;i‘DespiEeaall research activities. =
it must be considered that progress has. been:slow; Research in-the.
various phases of dry land crop production is badly needed' and must . be
included in any plan of actlon. Demonstratlons must go-hand in-hand: -:
with latest research findings to- show farmers: how -to:improve their . :
conservatlon practices. A procedure to. -earry. research findings to- the-:
farmer is the respons;blllty of ;the provincial -level of government.

P.G‘G. Initiating Soil Erosion and WaterncontrOIwPracticesw

In. examining the many complex problems ‘in.. the Tuntang catchment
area it is obvious that the present. governmental organizatlons and* :

programs_are not solving the soil. and water.. conservatlor problemS"

There .are several reasons.that .could -be- c1ted -Fop, thls condltlon

Probably the most. dlfflcult 1s the\coordlnatlon and implementatlon of

avallable as31stance to; serve the, farmer.‘ For example the technica :
‘;;knowledge and potentlal beneflts of the greenlng ‘DAS. program are not

passed on to the farmers'

}Farmers are encouraged to part1c1pate in

;the ter?aCIHgﬁibp.i,wf and ‘d;; f;““:w .»n,‘ es %0.; help ease the: cost



http:progi.am

for construction of the terraces or water conveyances.: ' ‘But there

is not enough technical guidance, engineering, agronomic and other conser-
vation measures, to help the farmer with his land once he has built the
contour furrows or ‘terraces. . There are no water disposal measures to’
convey off excess rain water. Educating and. advising the farmer on the
crops to grov on the newly constructed terraces is left to the Department
of Agrlculture That department does not have the plans or funds to-
provide ‘the recessary service requlred to; develop effective soil erosion
control practices. Its program has not kept .up with the DAS _program,, .
Also the other water management programs are not coordlnated ‘with the .-
farmer 8 needs. It can be argued that farmers would not. understand

the plans because they lack the technical and other incentratlves to

use them on their lands. A plan. of‘actlon to overcome .Some. of - these
problems are detalled on page 40 of the Jragung Report [2]ve,This 13w~
only suggestlve and some modlflcatxons will be necessary to; meet on the
ground problems. Flgure F~2 shaws: the proposed organlzatlon for ar 5011

and water resources develcpment program in:the ‘Tuntang River- Basln. 4 e

F.6.7. Coordination of Soil and Water Conservation Activities

" Sincere efforts have been put forward by the Government to develop
and execute an effective soil and water conservation program.- «The:v )
Department of Agriculture'’ s _program of "Greenlng" and Reforestratlon‘:
(PSRPDAS) has had limited success. The Department of Home Affalrs }‘

‘ri'

through its Admlnlstratlve channels, from the prov1nc1al level down to.
the village and farmer level have taken part 1n 1mplementing SOll and
water act1v1ties with the farmer. The Department of Agrlculture has ggﬂy‘
through its Extension Service spent t1me trylng to, educate farmers so
they know what soil er081on is and what causes. lts devastatlng results.hfa
Hany farmers and off1c1als have seen demonstratlons and attended tralnlng/;

Some

courecs on how to stop the tremendous losses of s01l eroslon.”

farmers have trled to use recommended er051on practlces on; helr&farms,'i'

with mlxed results.‘ Land use plannlng has been ‘tried: ith ha}nwgié_gh;hnf}
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acceptance or outright rejection. Development of a multiple use plan
-seems impossible because of the farmer's low educational level. Too
often these plans were developed for the farmer ot with the farmer.
As a result the plans develcped conform to the Planners perscription
of needs' and how to achieve the end results. The private land owner,

“’the farmer has not had a chance to express his needs and desires about the
plan. He also'generally does not have the resources to carry out the plan.

“Even’ 1f alternatlves and needs of the farmer. In reviewing the DAS
(Greening) program, the crucial issue has been that the farmers were
‘not ‘involved and did not understand the goals and objectlves developed

by the planner.'

Before a multiple{hse”planning:and:impiementation program of
soil and water conservationican be carpied ‘6ut it must be understood

by the farmer,'who-has'created’the"problemQ“’He"must‘be shown how toqy
‘correct it. In short, coordination and" cooperation of all types of iy
assistance are the first essentials for an ‘effective’ program of er081on
control to be accomplished. .

F.6.7.a. Use of Regular Organlzatlon Channels of Government

L L .t . LAY B
RSN A,.;/‘ X S S I N i KN L

Development: of a cooperative coordlnated soll conservation‘program.'

SEaler g

requires that’ severdl regular levcls ‘of government be strengthened

(‘I‘

in order to focus all aSSLStance on one ob]ectlve i. 9..' to help

the farmer do a better conservatlon ]Ob. To accompllsh this 1t 1s‘ ‘

necessary to review how a551stance has been prOV1ded to the farmer and
where the fallures have occur;ng. '

s

"It must also be recognlzed that an organizatlon created to deal

i
%

>

with' downstream lrrlgatlon and- water problems ‘does not understand nor
;can they help in solvlng the problems fac1ng the upstream farmer.

the Upstream management objectlves must be developed a2long entirely
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different lines. The upstream farmers do ot ,have the.resourges.. -
conservation measures or farming methods;i They have no control over
the amount of water that falls on the land nor do they have any control
‘on it before it falls. The problem faced by the upstream farmer.dis
that he has to undertake soxl conservatlon program w1th .the limited
resources at his disposal.

" How well the Government is able to assist the farmer in doing ‘this
job will depend on how the Government organlzatlon 1s Structured to do
the job. An effectlve organlzatlon should provxde efficient yse of
soil ahd water vesources and technlcal adv1ce on how an effective soil

and water aevelopment programwsan be achleved

A strengthening of the existing Governmment organizations is
suggested using the regular channelsjot admlnxstratlon., Several new
positions for coordlnatlon ‘of plannlng and tmplementatlon are needed:
to’ develop an effective ;r;gram. A dlscusslon on. .this.approach.is-
detai1léd 'on page ‘o' of Reference [2] Some .changes in the suggested
'organlzatlon have been made as shown in Flgure F-2 1n thls _report.

The Minister of Home Affairs through'his admlnlstrative channels
from the Provincial level on down through the Kabupaten,,xecamatan and
‘Kelurahan provides the overall gu1dance and coordination of.all the: ;
assistance and technical services with the people. In the basic law
no. 5/1960 of the Government, provision :is-made for control- over'soii
conservation development. These rights are centered in the Governors,
at theé first. .level, aqd the Bupat1 at the second lével for implementing

soil and water .conservation program with INPRES funds. .-

3

Because -of the complexity ‘of coordlnatlon it 1s recommended that
the prESent adminlstratlon organlzatlon or. "eontrol: 11ne" be 3t engthened
from the farmer organizatlons to’ the Kepala Desa, Camat Bupatl, o

e oo,
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Governor and on to the Minister. Rather than create a new organization
to accomplish the management objectives it is strongly suggested that

the existing authorities be given staff and funds necessary to accomplish
the soll erosion control and water management objectives. This approach
has the advantage of not creating a new agency to direct the soil

conservation activities.

Another difficulty that must be recognized in 1n1tiat1ng the soil
erosion control and’ water development program 1s the fact that the
various independent government agencies have seldom, 1f ever worked
together as a coordinated team on an integrated pro;eot that has .many
- multidisoipline problems.' Some of the agencies tend to resent what
appears to them to be loss of independence for technlcal guidance and

expertise.

Y . EE e

A

The specific functioéns of the various levels of government are f
briefly discussed from the farmer level to the Minister level._ The n"
reason for starting from the bottom up is because all a831stance to

control erosion and its many integrated problems should start with the

farmer who owns the land and must develop and apply the conservation

plan of action for his farm.

Examples of the formations and duties of the persocnnel assoc1ated
with a coordinated program are:

1. Grogp Leader. Farmer organizations, such as the mini hydrologic
unit group, select a leader to represent their interests with. the -
kéy farmer organization at the desa or village level. The Kepala :
Nasa serves as the coordinator of all farmer activities.

2. Kecamatan (Camat). This is the planning level of all hydrologic unit
plans. " Here the multiple use plan is developed and the staff members
coordinate supervise and give assistance to the farmer groups in
implementing the conservation unit plans. Technical services labor

~and incentive requirements such as fertilizer, seed and plant-
ing stock are arranged for assistance in laying out erosion
control structural medsures under the supervision of the conserva-

'F-33
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tionist. Their responeibilities also include providing back up deta,
arranging for needed credit to finance the.farmeérs part: of the
‘erosion control program, and prepavlng reports on all progress of

* farmer units.

3. Kabupaten (Bupati). 'The'jobs assigned at this level are: recruit
and train all staff personnel in the district, plan and arrange for
the soil surveys, land use maps and land capabllity maps and -data
for use at the farmer level, ‘supervise work programs, provide general
liaison with provincial officials, assist in program coordination,
budget preparation and provide training for:all staff and farmep's
groups, work with credit agenc1es .marketing, . transmigration, trade
and transportation groups to’ 1ncrease ‘and ‘coordinate all assistance
below this level. . . .. i & oo foiiad . ‘

4, Provincial Government (Governor). °‘This offlce is cherged with the
responsibility to coordinate and supervise the collection of all -
physical data such as 8011 agrial photograrhs, land capability, -
land use and vegetation and ‘erodion information for plunning
evaluation, with BAPPEDA coqrdinate all conservation budgets;
coordinate research and demonstratlon for training purposes, .
dessimate all types of training ‘material and arrange for spec1allsts
to train lower level staffy camvy out:pericdic field inspections to-
insure compliance with program objectives, and conduct semlnars for
all personnel for.all lower levels of government.

5. Central Government (Minister and Director General) General direction
and high level coordination of policy, review decisions budget.
preparation and supervision and control are carried out at this top
level. The additional functions are to coordinate and manage research
on soil erosion and water conservation problems at all levels of
government and arrange for .different Universities to assist in the ... .-
research act1v1t1es, and de531mate all types of data and 1nformatlon '
and supervise training for Piovincial staff. B

F.6.8, Physical Surveys and Data Céllection

There is-considerable “technical knowledge' ‘available in- Indones;a

on agriculture, soils, hydrology, engineering, forestry and other K ?“{-
disciplines needed for river basin planning. The big challenge is to applyf
this knowledge to the solutions of ‘the env1ronmenta1 $0il er081on and
water. problems, « One action:that should be taken’ls to secire’ adequate -
aeriel photographs and-othep plann1ng maps' 1n “sufficient detail that 1nter-

.;)

dlscipllnary plans and" courses of actlcn cah be developed Phy31ca1
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and social conditions should be adequately recorded: Hillslope stability,
water quality, and other plans cannot be designed without an inventory
and data of the many complex physical conditions.

F.6.9. Understanding Climatic Conditions - -

Adequate climatic data on. evapotranspiration and 1ntensit1es of
rainfall sunshine and’ other climatic conditions are not adequateiy

measured and need to be studied to permit detailed development of “”ifigi

vegetation and other mechanical measures . to control erosion.and

improve the economic problems on- the dry land ‘and forest areas.f—l?
These facilities need to be expanded and 1mproved As has been pointed .
out, the rainfall 1ntensit1es for short perlods of rain are requlred for
'good erosion control plans.l There are recording raingages in the water-y
shed but they do not have daily records.-'These should be conVerted to

daily recording.’ ‘“" i1 o L S ;;g ;4‘32¢Hnﬂ';

HESS
LR

F.6.10. Vegetation ControlfofiErosion’and7CropuManagementfﬂ"

The managementHspecificationelfor good soiiiand?uater apaéiod _ii?
control are generally the same as for max1mum production and maximum -
POfltS From crops and related agricultural commoditles. Higher ;:'n'ﬂ
applications of fertilizer mean a higher 1nvestment cost. These higher

costs are well repaid by higher crop yields and more return qn the

investment. Experiments conducted at Bogor by the 8011 Research ,j L
Institute, and digcussed under 'Conservation Research" page . 68 Reference.

(2] show the results. of vegetation and,crop;managenent,\»a4_

'To_ maintain fertility with. continuous monoculture cropplng re—v.
quires a hlgh level of. management and 1ncurs higher capltal recurrent
-.costs. ;. A farmer .can - 1ncrease hiq .erop y1e1ds by u31ng multiple cropping

_with fertilnzer appllcation. Thls practice_ma ntainb .a vegetation cover .
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that protects the soil and reduces the energy from raindrop splash.
This in turn 1ncreases the infiltration rate of the soil and helpe

control the excess runoff.

’ ~ These improved methods of farming must be applied on the critical
lands of the watershed if eoil erosion and water conservation are to :
"succeed How these measures can be applied and used by the’ farmer will
‘ﬁrequire demonstrations and well developed educational and technical ‘
‘;assistance together with 1nterdisciplinary coordination at all levels
of government. The importance of vegetation cover cannot be over f o
emphaSized for controlling damaging erosion problems. A

P.G,ii, Erosion Control dn'noaas”éﬁd‘tféilé’

" The surpriszng thing about the problems concerned with farm roads
and trails is that most of the conditions do not need to be problems.
Putting it another way these problems could have been avoided With A
adequate design and superv;sion of maintenanCe. The first rule of good
road construction is to Place roads on the hill crests where possible. -
This presents one of the most troublesome. problems, drainage.i A road along
the crest has little or no oatchment ‘to shed water onto the: road. The ’
water from the runoff can easily. be controlled and discharged on: both
sides of the road.

Many roads and trails are heavy- producers of sediment to the
streams. They are located in the valley bottoms where critical road :
conditions exist. Most roads -and trails require better. drainage and
location. Vegetation lined drainage ways. must be maintained instead
. of remov1ng the grass cover.q Thls problem is one of proper. design: and
vegetation control., Here again coordination and funding need to be s
balanced Wlth demand for better transportation to get 1ncreased

production to markets., i
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F.6.12. Mechanical Protection of the Steep Lands

When surface rup-offi is allowed to flow unimpeded down a slope of
arable land there is danger that its volume or velocity or both, may
build to a point where it carries away soil dislodged by rain drop
impact. This has. a scouring action of its ‘own. To avoid this problem
some form of earth work at right angles to the steepest slopes is used
to 1ntercept this runoff. There are a variety of techniques and host of.

Vnames for these structures. They are constructed with a slight gradient
with the 1ntention cnat the.suznlus water can be safely disposed off by .
controlled water courses and channel control.{ Frequently there 1S no;
suitable natural water courses and one must be art1fic1ally made.;:>;
Another purpose of these structures is to 1ncrease the 1nf11tration
rate of the soil. Many of the structures are discussed 1n Reference
[2]. Several other types are used in other countries and" research

should be made to determine the types best sulted to the Tuntang and

31m11ar drainsge ha31ns.

F.6.13. Proposed Integrated Procedure for Conducting a SOll and Water '
oo u J AJ .
Program : o . e : A

Time does not permit a~detailed"examination*of:ail:theispecific?i'
soil and water conditions 'inthe Tuntang River Bas1n."The data used in
this study was largély from the Jragung’ Report [2] and the’ NEDECO ‘
Glapan Dam Study [6]. However, some new data were ohtained,on thevfi*°;

eritical land areas, and the Greening progran accomplishments”and'are-F
recorded for future reference in‘Tables F-7 thri F-13.

- It should be stressed ‘that the development program suggested is'a’
very minimum. To make any ‘noticable 1mprovement in 1mpeding the verall

basxn sediment rates w1ll require long periods of tlme. Also, it will
Ay

L1

require a’ great: ‘effort “on the part of the private land owners:and'

: s t‘.‘
operators, ‘and’ the’ Government ‘and the credit agenCies to reverse "the’

3011 eros1on conditions before they become much worse.
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It is 1mpossible to develop a complete program of development at,
this time. The modt- urgent Teed"is to make a coordinated start to
define the prublems and procedures to correct the erosion condition.

The first prerequ1s;te 'that must be con31dered in any program of

,'04

development must be the farmers resources and how ‘he can change and im-
prove his farming operations, to meet the requirements of water conserva-

tion and erosion control, and still provide an 1mproved standard of 11ving'

for his famlly.. Government cooperatlon, both technlcal and admlnlstra-
”t1Ve personnel, together with an 1nten31ve educational program that 13
oriented to the farmer's needs Wwill‘be required.‘ It will also require
credit and incentives to be available in the form of seeds fertlllzers,.fi
livestock, fish and’ other aids, to help "the farmer make the 1n1t1al :3ﬁ"[3f

1nvestment to carry out a unlfled and’ coordlnated erosaon control and ":ffuf

c~~‘,,f e TG ST iy

water development plan.

LR PEIN ; .,r‘ T

F.6.14. Conservation Proceduree

The followlng conservatlon act1v1ties are listed‘in h jggﬁgpaiip

order that they should be undertaken.i

F.6.14.a. Critical Area Surveys

~ There is a serious shortage of 1nformat10n to permlt interdis

plinary planning. Aerial photographs on a scale l LN 000 should beii,f‘."‘
available. The Forest Service (PaRPDAb) should 1nclude these plctures »
in the maps and statistical data that deflnes the extent of the crltlcal

areas. Dlscu551ons w1th the Reforestatlon and Greenlng people 1n- vf 4
d1catc they w11l have all the cr1t1cal land treated by the end of 1980.; A
'Thls should not leave the 1mpre831on that the soil er051on problem 1s
under control.' On the ground 1nspect10n shows that 1t 1s a long way

from belng completed and 1t 1sAa matter of deflnitlon'as to what

,cr1t1cal eroslon 1ncludes.

IR PR R B VR A FRUPIME SUR TR A S B PRI A TR
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F.6.14.b. Detail Soil Surveys and Land Capability Map

As soon as aerial photographs are available detailed soil survey
,should be made showing SOll type, texture and depth along with slopes,
erosion condition and vegetal cover,

_ The development of a detailed s01ls map and land capablllty map;
:from aerlal photographs is a very ‘necessary tool for planning. erosion.
;control measures. The 30115 map w1ll glve such features as soil texture,
v percent slope, climatlc factors dralnage, fertillty, stonyness and

'er081on. ‘These features help the conservation farm planner to make,,@;jf

the best use of each hectare of land. It also helps locate the best.
terrace p081tlon relatlve to s01l slope, and drainage, trees or areas:)’
for grass and other types of conservatlon practlces. It also prov1desyip

essential data for vegetatlve practlces and alternatlves for a cropplng

system can be determined for each farmer's personal needs and de51res.;;5

RIS B R
i

A land capabllity map has been developed for the Tuntang catchment
AT

but it is not on an approprlate scale‘to'be of much value for the more ;

intensive erosion control measures. A new map wlll be requ1red when T

soils data are available.

LT

This information will also prov1de the basis for developlng the R

multlple use plan of action prepared by the conservatlonlst.f These

i ‘;

plans are not limited to hydrologlc or 5011 resources, or the agronomic e

needs but should include anlmal husbandary, flshlng, bee keeplng and

forest data and analy51s. All of these major aspects of the general

physlcal ‘potential for each small hydrologlc unit should be con31dered S

Studles of soc1al

’for developlng the farmers land and water resources."

behav1or, 1nternal and external markets for agrlcultural products grown

under the 1nten81ve farmlng condltlons and alternate olutlons must be

coordlnated. No 51ngle resource can be managed w1thoutfthe knowledge

of 1t° relatlon to the other resources.; Huch:of hese‘data are recorded

by the 3011 sclentlst when he prepares the 301. map.-




F.6.14.c. Upland Demonstration Areas

Demonstratlon'farms of 10-25 ha are probably the best way of showing
and educating farmers on how to conduct a soil and water conservatlon
program. These should be establlshed in each of the subbasins shown
‘on the Tuntang subbasin Area map - (Figure F-1). The most epitical
areas are shown on the land‘use-map (Figure F-3). Farmers should be asso-
ciated in the demonstrations. so they will begin to understand what is
reouired to control the soil problem. There are good examples of these
areas in the Solo and Citanduy watersheds. The schedule for starting
these demonstrations should- depend on :the professional staff to prepare '

h ;

the plans’ and implementation schedule,"

Ty . PR
LT .

F.6.14, d. Bench: Terracin . Gully Control and Grass Haterways

TR E SO

Bench terracing is’ very effective in reducing erosion 1f properly
.constructed and maintained. " The' improved productive capac1ty of‘the
- 80il with fertilization and'ﬁmproved cropping systems can reduce erosion
on bench -terraces areas tg' very low ratés.

Bench terracing is accompllshed by convertlng a steep sloping
surface intc a serles of steps with horizontal ledgcs of w1dths, and
steep drops of helghts determined by the stabllity of tne material to
stand between the ledges.' The soil er081on is controlled .on the bench
terraces where the energy of flow is dissipated at controlled drops
between the ledges and racing of flow on the slopes does not ~take. place.
The terraces afford level' areas which can be bunded to  ftore water -

up to the desired extent” for crop productlon.l The bench terraces, s
therefore, not only help in controlling erosxon but aJso providc lan
for agriculture which’ otherwise may not be fully productive.

Costs of bench terrac1ng are largely the functlon of the vertical
1nterval, and the slope of: area terraced ’rIn the cr1t1ca1 .areas - of -
tthe project. soils are shsllow and hlghly susceptable to erosion so it

i



is very important that bench terracing is properly designed to fit each
slope and soil condition. :

Unit costs per hectare are given on, pages .63-64 and the :types of
structures used 1s shown in Appendix VI of Reference~[2].

F. 5.14.@.( Gully Control

Gully erosion is widespread in the _Tuntang- River catchment both
in’ the area above Rawa Pening and the lower. watersheds. Itiig often
seen as ‘the symptom of erosion. 1In terms of damage to the agricultural
lands or reduction in agricultural production it is pot.as important
as sheet and other types of erosion because most land that is sub]ect
,to gully erOSion should not be used for agriculture. Also- ‘gully.ero-
sion ‘control is always difficult and ‘expensive, The _cost of. reclamation :
usually exceeds the value of the land. However, in_ the sense of reducingg
the amount of ° sediment going into the streams, choking ‘the-dams. andzfti”s
irrigation systems,” it seems- highly de sirable to do something about the -
excessive gully problems in ‘the watersheds._ Prevention is better: than a
cure, howcver. With sound agricultural poliCies of controlling soil‘
erosion and runoff much of the gully prob]em will be.reduced. - I armers
with limited resources can usually be taught to. Prevent. future gullies

and cure cXisting ones.

When the timber is logged and the land is farmed to reestablish
the stand the land is not in equilibrium and many gullies begin to: cut”
deep gashes in the soil profile that will require many years to correct
and bring back to equilibrium not to mention the tons ‘of : sediment '
carried to the streams.‘

ST ‘ S I TP T ‘h:;*‘
E.S'i#,f.'Other Conservation1Measuresgf5

;to“the dry land farmep's where ‘
' of technical help, improved



varieties of seeds fertilizers, fruit trees, grasses and other types of
vegetal cover have not been available for farmer's use.  However dryland
farms have a wide range of crops ) e'g. trees: for fruit, timber, nuts,
fuel wood, etc. Also theyican produce lives'todk: by growing forage

where farmers are requiredito ‘convert the steep ‘1ind above 50 percent o
slopes to permanent vegetation. Good returns can"be had from these ”““”f
areas if farmers are shown How’ to harvest a ‘profitible « crop rather than"
let the land grow up to worthless wecds.

F.6.16.5 Trathing Pecgian

ot

. The training of the farmers:and the“proéféssional ani‘

_ on#professional,g

‘staff to carry fbrward a soil‘and water onservation programiis one of "the -
most urgent problems of planning and: 1mp1ementation. Tt'is a requirement
that the technical staff understand ‘the” prode$ses of ‘erosion and agro-’*i‘
nomic techniques and the. proper ‘derictural and other consérvation
techniques for protectingtthe;landmresourdéSf'~W1thout these'people*°"‘
to guide and develop'thefprogram;wit‘éanndt'gd'fbrward. ‘In the field"

of upland soil and water conservation ‘there are- very few trained people.A
In fact there are only a few courses in the Univer51t1es that can be

directly recognized as essential to producing the. professionals required

to lead a large scale program. Several years will be requirﬂd to train

and develop a staff that cah carry forward a large coordinated and
integrated program.

‘There is 4 ‘real need for training managers and technical staff as‘:
superv1sors ‘to’ train thoSe who w1ll carry out the implementation of the’
many’ te¢hnical recommendations involved in an integrated soil’ and water“ﬁ_
conserVation program. ~ Local 1nst1tutions have not been able 'to’ satisfy?
" the demand for trained speCialists in’ upland agronomists soil conser— e

vationists, agricultural engineers “and resource economists. It is in
"these fl€1du that forcign training could help meét the" increased demand
‘for specialited'development technical staff.
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. It must be emphasized that all the asslstance prsvxded by the
Government will be of little value. if the assistance and cooperation 4
_ of the villages, district and provincial authoritivs, and farmers '
themselves, 5 not understood ard agreed upon. Demonstratlons in Solo
and Panawangan Pilot Watershed projects have shown that for an er051on
control program to be successful the progrdh must be adopted by the
farmers as their own program and not ]ust a program of the Government.i

A review of the problems and needs for the improvement of the Lo
erosion control program discloses that the present governmental organi-ff
zation, and .programs for. solv;ng these problems do not provide a coordi-
nated implementatlon program to the farmer. Thxs is explalned on page uo
Chapter II of the Jragung Report. Ref [2] A slightly modlfled organization
proposal (Figure F-2). is 1ncluded 1n thlS report but 1t must be recognlzed
this is only a recommendation, and further modlflcatlons may be requlred.

It does provide at the various levels of government a coordlnator for .
soil and water development and 5011 conservatlon technlclans at several '

different government levels to carry forward a technlcally sound program.b

F.6.14.h. Use of Fovest and Plantation Lands for Fuel 'and'[‘.i‘.'\;estock;'f‘eed”.

The tradltlonal use of wood for fuel 1n the homes and 1ndustr1es
is wide spread in the Tuntang area, and requlres a s1gn1f1cant amount
of wood from the forests and plantatlons. There is a real need for a

on some of the steeper eroded lands. Also grasses and legumes could be

grown under the trees that could prov;de fodder for llvestock 1n ar

where .Crops cannot grow.. Actually dry land farmers have HldPP choxcesﬁ

of crops. than the lrrigated farmers. However, much land 1s waste because‘

' farmers fall to use, or do not understand the use of vegetatlon on-

'fservatlon practices.» Knowledge gained at Solo and Pan 'ngan Pllot

';fWatersheds can be very helpful in trainlng b3 l'help to apply

.fithese practlces.: The Agrlcultural ComponentS;cons sts of.‘



Agronomic praotioee» :

-Grass Regulation.

Trees for Cash Crop,: lumber, fuel: and Silvopasture
‘Livestock .

Beehives, fxsh4POnds;

&

(F.6.%4.1. Nursery Plantings'and Seed
* Large ‘amounts of plant materialE'are needed for revegetation to
: stabllize and protect the so;l From raindrop impact and erosion;
Nurserles are an essentlal part of the program to prov1de adequate
«~supplies of plant material- when needed ‘clésé to the’ planting site.
Nurserles should supply’ all grasses trees. shrubs sultable for the

environment of the- farmer s fields.‘ They should be developed on rented
land, w1th deep soil and good” irrlgation supply 80 plants ‘and” seeds can
be produced year around. 'As ‘the program moves from one area to another‘
“the’ nurseries can be moved and new ones establlshed as needed These
will be very 1mportant to the success of the program.p The Porest Service
and Agriculture have had consxderable experlence w1th nurserles '

F.6.14.3. Road and TPrail Erosion and Water Management

E

Considerable damage -is being done to roads and tralls by er051on
and improper drainage. The. damage is- considerable?and isza: magor source
of sediment to streams. Without adequate surveys it is not posszble to
actually assess the damage. ‘The villages" should provide most;of'the
labor for' this work'with engineering and: technical help eomlng from the:

projects
'Pidﬁlﬁikiiﬁesearehk

A research program is‘very essentlalnto an actlve sozl and water
'"Rain fed agrlculture has not been studied so- that

development proyra“

BT



accurate soil erosion and water conservation data are not available to
provide background data to the implementation technician. For -example
severe alterations in soil and microclimate often bring on serious soil
deficiencies and vegetatlon problems. New information is required on

these and many other problems associated with a developing program.

The current program, although it is improving does not provide
data needed to expand to a large scale development for soil conqerva-d'
tion program. ,Some of limited information is given on page 68 of the"
Jragung;Report Reference [2].

The agricultural productlvity of much. of the.land 1s so. low' because
farmers are farming subsoil which has little or no fertility.\ Because"
of these conditions it is questionable if the land can ever be used, .
without an 1nitia1 large asqistance program and 1ncent1ves., As farmers :
move _higher on the slopes the steep forest land can only. produce for‘
short pPPlOd before!the farmer 15 forced to abandon the land. because. dfd
excess1ve eros:on and lack of proper conservatlon measurps._ A sound-.
reqearch program can p01nt the dirovtlon .for correcting some.of, theae
problems ’

F.6.15. Soil and Water Conservation Plan of Action

An integrated soil and-water conservation plan of actlon,should =
be de51gned for each small hydrologic. unit ;apea’ for, the entine Tuntang }ﬂ'
River Basin. This integration and the development of.a mpltiple use .
plan for each small catchment area is the key to.coordinated;use of »
the limited funds and manpower; galnlng acceptance of the farmer and _j
the local people for a better use of the land, and obtaining higher
production‘while protecting the'eoil and'water resources. This is the
~ integration of the human needs into a system of land conservation for

7the-protect10n‘and'use of:theisoil@and water resources. - .
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To provide a development program to reach these objectives we must
start with the condition of the lend and its ability to produce crops
under strict conservation measures. In some cases this may require that
the land be placed in & permanent cover of grass and trees, or by building

structural measures to reduce the heavy soil losses through erosion.

The available resources for accomplishing the desired changes must
be looked at and fitted to the physical requirements of the land and the
ability of the farmer to make the desired chinges. Last but not the least
the existing social structure and infrastructure must complement the
physical resources. The social factors may at timas be more of a problem

fhan the lack of knowledge of the technical problems.

In planning a program of integrated soil erosion and watep manage-
““ment 'with the farmer's help, a program for improving the producfion and
net returns to the farmers in é'small hydrologic unit is required.

“<The individual farmers must have the resources, or have them provided
“through governhent a351satnce, to carry out the technical 1mprovements
before they can be incorporated into a multiple use plan. This is
‘particularly true because many soil;eroalon conservatlon measures applied

"to the land actually reduce ﬁetvcppp area.

These improvemeﬁts designed fo improve fhe productive capacity
of the land require a foﬁal integrated program of incentives, credit,
increased availability of seeds, fértilizers, Pesticides, and technical
assistance in all aspects of cﬁop, livestock, fisheries, and forestry

'
¢

" production. S
The low level qfﬁgdﬂda{ion off thé‘farher and the lack of trained
personnel to assist him also’éhéate‘difficult problems. How you train
and educate these people is a massive job for the extension and education
people. It must start in the early school years and be carried by
training programs and demonstritions to all individuals involved in the

program.

“F-U6
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The concept .of the program in.controlling soil and water is centered

»iqn, and developed by the proper use of vegetation. - All the efforts at

management should be directed ot the problem of providing a vegetal
cover on the soil to control soil and water erosion. Land treatment
practicés should be designed to help increase and . improve the vegetation
cover and to protect the soil from raindrop splasin. It is important in
this phase of the program that .the technicians realize that the farmer

-must understand what is being proposed-and he.should:agree to the plan.

The decision should rest with the farmer as to the crops he grows.

Village development, must go hand in -hand with farmer's understand-
ing of the erosion, control program..- Existing bodies, economic and: social,
at the village level should be working together on a ccoperative basis.
With regard to soil and water development it is required that a bottom
up program should gradually»replacewthe.now prevailing.top-down methed
of INPRES.funding. ,Extension and guidance from the government are
essential ingredients, together. with adequate budgetting...The. program

. will differ basically from .present INPRES program;in that-the_village‘

and farmer will have been brought into- the design. and planning so that
it will be taylored to local conditions and requirements, . They would

also be responsible for the .execution -and maintenance -of  the propram.

It is essential that precise methods of rehabilitattion be worked out

and recorded with the farmer and farmer groups. V

F.6.16. Demonstrations

The demonstration of the results is one of best ways to teach;un-
schooled people the value of well planned and coordinated soil and water
conservation program. . A great. deal of farm management data can be passed

on to farmers about specific production practices to..improve .crop. yields

.. such as fertilizer applications improved seeds.and planting stock.-

Erosion conditions that require retiring badly eroded land from culti-

. vation offer the farmer a Way to use his land for.his profit and

control his soil loss. Information can be demonstirated on the best
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use of mechanical structures and also some of the hazzards involved.

Demenstration farms should preferably be 10-15 ha in size.

A schedule for developing the demonstration farms must be based on
the availability of trained technicians to implement the program with
an assurance of success. It is far better to have one good demonstra-
tion than several which are not effective. Also production incentives
must be available to allow a wide variety of improved agronomic
practices for demonstration. Only one in each subwatershed in the basin
should be started to get the program in operation. These can then be
expanded as farmer's 1nterest and comprehension of the erosion problem
develop. '

F.6.17. Incentives

Cm
r')’

Part1c1patlon incentives must be recognlzed as being'vssentlal to'

securing cooperatlon in the appllcatlon of many conservatlon practlces,l
and in sume cases the adoption of new crop varleties and cropplng systems{

They can easily be Just.lfled if we are askmg the farmer to, adopt some-“

thing he 10 not acqualnted w1th or for any losses he may 1ncur._ His ‘

costs are. sure to rise as he gets the conservation program golng, how-'

ever, his immedlate and ultlmate gains wxll also 1ncrease manyfold. ';f

Particlpatlon incentatxves should be kept to a m1n1mal level that .
will encourage the farmer to part1c1pate., The farmer must not decide
that the program is the government's program or 1t w111 be the government's
respon51billty to perform the malnuenance and operatlon of the recommended
prdctlces. Farmers should prov;de as much as thay can afford to start

the program and *he program be tapered off when the’ roductlon increases.

fg?_uéq
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TABLE F-7

GREENING PROGRAM DURING PELITA I

(1969/1970 to 1973/1974)
AT TUNTANG RIVER BASIN

Disﬁfi‘c{:/‘,{', c_z-ifiéall 1969/]_.970 1970/1_97_1 1971/1-972 1972/1_973 1973/1_9-7:&. 1974’/3.-975
hlo. Ll apea Culti-Ter- [Culti-[Ter- [Culti-[Ter- [Culti-[Ter- [Culti-[Ter-"|Culti-|Ter- Remarks
Subdistrict|{ vated |raced {vated |racedjvated |racedjvated |raced _vat_ed raced] vated | raced
e ~ 1. _(ha) (ha) | (ha) | (ha) | (ha) | (ha) :]| (ha) | (ha) | (ha) [ (ha) | (ha)| (ha) | (ha)
1 2 3 i S O A D ™ 55 290 g VN I I O L I I 16
1.|sEMarane: | P
1.|Bawen 350 - - - -
2. {Tuntang
3. |Banyubiru
4. |Salatiga -
5. {Jambu
6. |Ambarawa
7. |Bringin
Total:
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TABLE - F-8 -

GREENING PROGRAM DURING PELITA II .
(1974/1975 to 1978/1979) °
AT_TUNTANG RIVER BASIN

. Dlstr'ict / " Critical | - 1974/.1.975 . 1975/1.976 ‘-1375/1-.?17 v 1977/}978. 1979/1979 1979/1.980
No.f . . T T Culti-|Ter~ [Culti-[Ter-"[CaltI-[Ter- [Calti-[Ter— |Cuiti-lFer- [CaIti= Ter- Remarks
Subdistriet | vated |raced|vated |raced{vated |raced|vated |raced|vated raced| vated |raced
il (ha (ha) | (ha) | (ha) | (ha) | (ha) | (ha) | (ha) | (ha) (ha) 1 (ha)| (ha) J(ha) | __________|
N 2 E] S 7 8 "8 110 o | 12 13 | 14 15 16 ____ |
I.|SEMARANG: ]
1.|Bawen Pigges | 2 0] - - - - |- | s20 [2195] ueo | 150
2.|Tuntang 1,560 ‘- - 500 : 200 .
3.|Banyubiru | 1,139 | e -
4.|Salatiga S T .- &
5. | Jambu 1,630 180
6. Ambarawa ‘ 940, | - = - -
7. Bringln 72,850 TS so0 -
Total 9,989 - |« | _f 500 [-ooiv 530 l
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TABLE F-9
EXECUTION REFORESTATION DURING PELITA II
(197471975 to . 1978/1973)
AT TUNTANG RIVER BASIN

Stage of Execution (Year) .« [

5| D |'Board of Forest| T - . :
Nos | Forest Pistrict] Adninistration |L274/1975 |1975/1976 | 1976/1977 | 1977/1978 1078/1979, | . Remark
U 7 - | Unit/Resort  (ha) (ha) | (ha) | (ha): | (na). -]

T o St b ~T 3 DR "I 5T 6 . 7 0 [ 8T

i

Ambarawa: - R 4

1. Kopeng
,them@j

T s ivst e
AR

flﬁlw&{ﬂfm
2. Tempuran
3. Perigi o
u.kﬁMmqrf
5. Bantal .. |.
6. Nyemah i




TABLE

r-10

SUMMARY PLANTING REALIZATION

Year 1975 -~ 1978
UNIT I STATE'S FORESTRY - CENTRAL JAVA

Forsst’ Muinistrad | 1975 . 1976 L1977 978 Total
, . oo L iv—o--Ispeciall, .- _|Special }; < o Specialls .,: JopeciallFill'in} - .. |Special{Fill in
No. tion Unit - .. ; R%utlne Budget Routine Budget Routine Budget RO?tlneBudget Stand Routine Budget | Stand
- | (Forest: District) —— N . —= —+— — . Remark
: R | Ha Ha Ha Ha Ha Ha Ha Ha '
1 2 12 . - 13 14 15
1. |Semarang 684.6 |4,983.9{1,113.1
2. |Telawa.. 91.7 {5,575.36{2,560
777  ho559 |3,673

esmd




TABLE F-11

SUMMARY DESIGN REFORESTATION

Year 1979 - 1983

. UNIT I STATE'S FORESTRY - CENTRAL JAVA .

' Forest AdmlnistraL

1979

1982

1983

No! tion Unit -

* (Forest Dlstrict)f

- Routzne

Spec1al
Budg t

Routine

Special

Routln pecial

Remark-

Budggt Budgét udget Budget
N --ha {:.ha-- ~-ha }F-ha: | ha ha- --ha ha- i~>ha . ha cha. oy oha
1 2 : 3 y 5: 6 7 8 . g 10, 1l . 12 13 14 15
1. Semarang tof 1150 |1,344.9 117; 270.5} 10s. - 97 . - 9y - 528 1,615:4 150 ha
B P e Sl L . i . . - - - T . . Ramput
i i L o - | -Gajabr |
2/ Telawa _ =] 1972 | 8,507,u) (Grasy
~ Total ' - 665 |u,9u3




TABLE F-12
ESTIHATED NORHAL CUTTING OF FOREST WOooD

sﬁé::f:‘iﬁiét im0 | aom | dae2. [ Taes .1
,Semarang Timip ;4j35?G Lo

" BT B

Fire-waod md v

Total wood production for all years ll 958 ma,
Areas thinned total 2,391 ha

Fuelwood cut 23,916 m3

Semarang fbrest district refbrested 1, 094 ha
Telawa forest distrlct reforested 5 667 ha
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TABLE F-13

' SCHEDULE AND REALIZATION OF GREENING IN THE TUNTANG RIVER BASIN

- FOREST SERVICE PLANNING

-Resideucy}

P85

No. Subdistrict Lcar:; iAc:ela Gz;eée/n;éng ?lﬁ:ﬁ? l;el“:;j;lneec;in ‘lRema{rks
I. | SEMARANG: L ;
l;, an;n ‘,' ¢l;5§5§!Q ;,-;é
2. Tun‘l%e;ng . Lmo L ,
3. '»Banjubiru:f j
4. | salatiga
5. | dambu
6. | Sumowono
7. | Ambarawa
8. | Bringin "

9. | Getasan '
Total:




F.7. UNIT COBTS OF SOME MAJOR CONSERVATION ACTIVITIES

fff;fiébédsé SUffiCient time was not available for this study, unit
costs. for'soil consepvation activities could not be developed for.the
Tuntang River basin. .However, .to-provide some information on the
probable costs involved in soil conservation, the costs established
for the related activities in other parts of Java are given in this
,sectlon.‘ It should be noted that these costs may not be totally
applicable ‘in the Tuntang Basin for which costs should be established
taklng all the relevant factors 1nto consideration. ' Lo

F;?;l;ﬁDemonstrationéﬂ

- Demonstration of ‘research . resulta is. very important 1n,getting }
new ideas accepted There is: also: need for a great deal of - farm ‘manage
fient information on specific ‘eogts 'involved and returns to ‘be expected

The demonstration farm is albo required ‘to’ develop the relations: of
climate, natural and land use ‘conditions'to runoff and: erosion "as ‘well
as demonstrating the best methods of reducing damages to the environ—'-

ment.

The costs of 'demonstration’ will depend upon the” slze of thffapea

and the specific measures needed thereon for soil conservatlonL

F.7.2. Terracing and Structures

The financial outlay .per- hectare of bench terrac;ng :based on

the cost estimates of: SoloaPrOJect are tabulated below.
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Elevation St "~ State of Frosion

Range " Moderate Severe
(m) -
V»First‘yr Full Benefit First yr Full Benefit
~. 31,500 41,000 . 24,000 41,000
+.26,000 /27,000 25,000 27,000
26,0000 21,000 ©2,500 .
26,000 : 25,000 172,500

Fﬁ%kafﬁVegetationaErosionkPrOtectionlN&rseriesﬁ

“To give full protectlon to the risers and llpS of terraces. the
Government should provide seed seddllngs for plantlng bushes on thp
lip of the terrace and fodder prass for the rlsers to 1mprove the B

protection. : Fodden. ?rass :on: the»rlsers w1ll prov1de ‘riser protection‘
:-a@s well.as foddex for llvestock ;;Grass should be fePtlllZEd for, good

_establishment. . Also -insect. control is. very necessary., This, ShOUld be
provided as.an 1ncentive for the. establishment period.. - Thereafter,
the farmer should.be encouraged .to carry the work forward at his own.

expense,

Seed and other plant;ng stock can be supplled by the project
nursery. Costs should be developed for the particular cases as.

applicable.

F.7.4, Organization Costs

' It 'must. be:recognized that the: present organlzatlons were ‘created’.
to deal with downstream- 1rr1gat10n water management problems. Those
organizations do not. meet the requlrements or needs of the upstream
farmers. The1r problems are not the same type and the methods for
_achlev1ng the upstream management objectlves are entirely different.
The' upstream farmer has to develop a program of conservlng his soil

‘{f,ﬁb‘fl



resource as well as’increasing his food supply without an assured water ‘
-supply for irrigation. The farmer must think.of all his resources -
because the soil erosion and water conservation program is only govern-
ment assistance.

.- The suggested organization chart is presented in Figure F-2.

‘It requires the active. participation of private. land holders -and. or

- operators, various technical professions and the partioipatlon of all
‘Qexisting levels of Govermment from the. Ministry's level to the- Bupati
' and the Camat, ' '

' The’ Goverment: has set’ up a’ speciflc program called "Program o
Penyelamatan Hutan, Tanah dan Air" for safeguarding forest land and
water.» ‘The 'Diréctorate of Reforestation and- Land Rehabilitation is
in charge of planning,’ guidance, and evaluation of the program're-p
Presenting the Central Goverrment. The implementation orfekeoution”f
is given to the Provincial and local administrative bodies.’ On paper
it can he said that. the first priority areas of afforestratlon are”

- fully planned so that new- priorities could be’ established.v

The organization can be made effective by usingithe'eXiSting'
Eovernment structure for administration business ‘and by strengthening
key positions to coordinate and integrate. the existing programs. The
suggested budget for new positions and training has been developed Eor ,
a S5-year period based on experience from Panawangan and the Solo
project and is presented in Tables P-17 and F-18.

F.7.5. Research Program Costs

It»lS recognized that it 1s 1mpract10al to have research stations

;fin each‘river ba81n.« But the urgent nature of the problems 1n the -
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Tuntang River Basin and the Jragung River Basin justifies an'extension
of the research being done at Bogor and elsewhere on the specific -
problems existing in this area. The specific charge would be to work

on the urgent problem of soil and water conservation.

An extension of the experimental program from Gadjah Mada Univer-
sity located in the Tuntang Basin could be used to train students and
other. scientists in solving the problems of upland agriculture and the
acéompaying problems of soil erosion and water conservation. Further
justification can be found on page 68 of the Jragung Report Reference (2]

The reason for having at the national level is so the research
people and talents can be used from all available sources. Gajah Mada
University has a direct. jnterest.in such a program for this watershed:
and should be encouraged:to partlcipate in any research studies.. Also B
Satya Wacana Christian University has a direct interest in. the, soil,
watep and farmer related social. and economic problems, and. should be;

called on to participate.

An estimate of cost for a S-year research program, is presented 1n
Table F-19.

i
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TABLE ©-1%
ESTIKATED UNIT COSTS FOR 3 ha DEMONSTRATION FARM WITH 2 ha TERRACED ll
(Rupiah)

L4

Iter ' — Project _ Farmer _ Total

First Year Cost

Preparation and Assistance Cost

Organization of Watershed Development Committee 25,000 25,000
Meeting Place for each Village 100,000 100,000

Desa Conservation Technician 10,000 Rp/month
for part time position 120,000 120,000
Record keeping costs 7,000 oo - 7,000
Soil surveys 3.27 ha @ 3,060 Rp/ha ‘ - 10,000 : 10,000
Maps and Aerial Photographs (6,000 Rp/ha) 18,000 18,000
Sub total: 28G,000 780,000

Terracing Costs (with Waterways)

Surveying & Staking 72,000 72,000
Terrace Construction T 455,000 455,000
Constructing Waterways and Dlversions . 5,000 50,000 £5,000
Constructing drop structures o 5,000 60,000 65,000
Revegetating waterways and terrace risers 73,000 73,000
Materials (bamboo, stone and grass sod) ' - 183,800 183,800

Sub total: . 265,800 638,000 903,800
Other Conservation Structure 2/ o 50,000 122,000 172,000

- Agricultural Inputs (based on 1.28 ha. cropped beﬁCh)

Improved %eeds (25,516 Rp/ha x 1.28 ha) 32,660 32,660
Fertilizer (550 kg/ha @ 70 Rp/kg x 1.28 ha) . 49,280 49,280
Insecticides (3 litera @ 1,500 Rp/1 x 1.28 ha) 5,760 5,760
Sprayer @ 50,000 Rp. 50,000 50,000
Horeybee lives (2 @ Rp. 17,000) : K 34,000 34,000
Livestock (sheep) 16,000 Rp each x 5 _ 80,000 80,000
Firgerlings 100 kg @ Rp 925/kg ) 92,500 92,500
- Sub total: 344,200 344,820

Total first year cost: 940,000 760,000 1,700,000

Second througBVFlfth Year Cost

Desa Conservation Technician (10,000 Rp/month) 120,600 120,000
Record keeping costs 5,000 5,000
Watershed Development Committee Costs 10,000 10,000
Farmer Tour and education costs 23,000 23,000
Improved seeds (26,000 Rp/ha x % x 1.28 ha) 16,280 16,280
Fertilizer (300 kg/ha @ 70 Rp/kg x 1.28 ha) 26,880 26,880
Insecticides (2 liters @ 1,500 Rp. x 1.28 ha) 3,840 - . 3,840

Total per year: 205,000 ) . 205,000

1/ Reference [67.
2/ May include fishpouds, diversions and gully control structures.

P=60;



"TABLE F-15

ESTIMATED COST OF STRUCTURAL MEASURES 1/

(1979 Rupiah Values)

~——— Estimated Contin- Engineering Engineering Total
Structure Unit Cost gencies Design __ Supv.6Adm. Cost

Bench Terraces 2/ . ha 451,900 22,600 23,700 49,800 548,000
Conservation Terraces 2/ ha  219;700 10,985 11,585 24,220 266,440
Critical Area Planting  ha  501;000  25;050 5;260 10,630 541,940
Diversions km  231;000 1i;580 ,i?iiﬁquf - 25;450 . 280,100
Gully Control Structures:

Ruble masonry (7.0 m® N o e L R

average no  103;980° +5;200° 534500 . 1%d1;5007¢7 71265100

Loose Rock Drop/Checks o o

(4.5 m3 ave) no 28;000  1;400

loose Rock Drop/Checks . o

(1.0 m3) no 6;350 320 fh

Gabions (7.0 m® ave) no  74;350  3;700 05150

Bamboo Wattle Checks  mo 5;400 270 280 5§95 6545

Bamboo Wattle Checks ‘ o .

with stone dissipators no 75500 375

1/ Reference [6]

2/ Includes the cost of watervays and drop

incentive agricultural inputs.

fibi

structires but not the cost of
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TABLE F-16

CONSERVATION TERRACE COST ESTIMATE

1Y
15 PERCENT SLOPE AND 2 METER VERTICAL INTERVAL‘j‘.
Unit .. Total Cost Project Farmer
Structure Unit Cost annt;ty Rp/ha Rp/ha Rp /ha
Field Preparation- ' '
surveying md - 500 ° 30 15,000 15,000
Staking Fields md 500 5 . 2,500 2,500 :
Terrace Construction ~ md 500 250 . 125,000 125,000
Constructing waterways s _ : A :
and diversions md 500 --30 15 ,000 1,000 - .14,000
Construction Drop o "‘f b oE
Structures md 500 b5 22 500 1,500 - 21 000
Revegetating Terrace B T I L SR
Channels md - 1500 - ,2’500 S 2 500
Total Labor: 500" 7365 - 1'182,500 20,000 '162,500
Materials
Bamboo for drop and P , et ‘
staking pc 200 ““l00 720,000 '~ 20,000
Stone 3/ md 3,700 y lu,aoo ,:,.1u aoq
Grass for sodding and LT SRR :
sprigging n? 12 200 . 12,8000 .
Total Materials: . e » 4 37§2°°? f ?;
Total Estimated Cost 219,700 ' 57,2000 162,500 -
Contingencies (5%) :110,985 10,985 - .
Engineering Design (5%) 11,535 11,5835
Engineering Supervision & Adm.(10%) 24, ?20 24,220
Total Structural Cost: 266,440 103,940 162,500
Incentive Agricultural Inputs
Improved seeds or plants ; .. 7164000 . 716,000
Fertilizer 200 kg @ 70 Rp/kg 14, 000 14,000
: Ingecticides 1 liter @ Rp 1 500/1‘ CL 509 1,500
Subtotal: 31,500 .- 31,500
135,440 162,500

Total Cost of Conservation Terracing:

297,940

.-

-;/ Reference [6]

4

2/ Based on 750 m”/ha and a production rate of 3.0m /md
3/ Stone cost estimated at Rp. 1,200/m3, plus hauling 10 km @ Rp. 250/km/m°
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TABLE F-16A

BENCH TERRACING COST ESTIMATE ) - -
(25% slope and 120 cm vertical 1nterva1) 1/

oo - rym s Unit Cost ¥ Total Cost Project Farmer

i oy i Item Unit Rp. \Q“a9t1ty ‘Rp/ha Rp/ha __ Rp/ha
Labor .. - B : )
,Fleld Preparatlon-Surveylng md 500 64 32,000 32,000
Staking Fields 2/ md 500 8 4,000 4,000
Terrace Construction= ‘- 500 455 227,500 227,500
Constructing Waterways and Divers1ons v . 'md 500 - 85 27,500 - 2,500 25,000
Constructing Drop Structures - »md 500 - 8% 32,500 2,500 30,000
Revegetating Waterways and Terrace Rlsers md 500 73 36,500 36,500
Total Labor: L ; 720 360,000 41,000 319,000
Haterials : ' T s : L AN : .
. Bamboo for Drops and Staking ; P “pe 2oo 150 3¢,000 30,000
| Stone3/ md - 3,700 7 25,900 25,900 -
' Grass for Sodding Risers and Waterways s ooo.me 32 3000 36,000 36,000
’ Total Materials:- P o 91,900 91,900
Total Estimated Cost | o 451,900 132,900
Contingencies (5%) " : ; 22,600 22,600
Engineering Design (5%) 23,700 - 23,700
Engineering Supervision and Admlnlstration (10%) o 43,800 49,800
Total Structural Cost , : ﬁﬁgn' ‘ ' ' 548,000 223,000 319,000
Incentive Agricultural Inputs .
Improved seeds (25,000 Rp/ha x 0. 64) - 16,000 16,000
Fertilizer (300 kg @ 70 Rp/kg) ?i 21,000 21,000
Insectlcldes (2 liters @ 1, 500 RE 3,000 3,000
Subtotal: L T T 40,000 40,000
Total Cost/ha of Bench Terrac1ng ‘;j S 588,000 269,000 319,000

1/ Reference [6]
2/ Based on Panawangan experience of 455"md/ha, or a production rate of 3.0m /md and 1,356 m /ha
3/ Stone cost estimated at 1,200 Rp/m3, plus hauling 10 km @ 250 R/km/m3



TABLE F-17

" ESTIMATED COST OF: NEW POSITION AND TRAINING CENTER 1/

AS_SHOWN ON ORGANIZATION CHART ABOVE KAéUPATEN LEVEL

(Thousand Rupiah)

Year ,
. Position T 5 3 —5 z Total
Personnel Cost
Soil and Water Development .o G '
Coordinator @ 100,000 Rp/mo 1 »200 1,200 1,200 1,200 1,200 6,000
Conservationist @ 75,000 Rp/mo - ; "900-.- © 900 900 900 900 4,500
Seniar Training Off.lcer@ 75,000 Rp/mo /'--900 900 . 900 900 - 900 4,500
Training Officer @ 50,000 Rp/mo 600 1,200 1,200 1,200 1,200 5,400
Administrative Offlcer @ 28,000 Rp/mo= - 335 335 335 335 - 335 1,675
Secretarial and Typing 276 552 552 552 552 2,484
Drivers @ 20,000 Rp/mo _ - 480 960 960 960 960 4,320
Sub-Total: = 4,691, 6,047 6,047 = 6,047 6,047 28,879
Capital Cost
Land 2ha @ 225 Rp/m? . 4,500 4,500
Training Center 500m? @ 80,000 Rp/m2’; 30, ;000 - 10,000 40,000
Furnishing and Equipment 15,000 12,000 27,000
Office Equipment 5,000 5,000 10,000
Audio-Visual Equipment 9,000 6,095 - 15,095
Library 1,250 1,250 . 250 . 250 ~ 3,000
Supplies and visual aid materials 1,225 2,400 ,125 . 3 125- 3 125 13,000
Jeeps @ 5,000,000 Rp : 10,000 10,000 ;v . 20,000
Motor Cycles @ 800,000 Rp 2,400 - :;t‘t 4 3 . 2,400
Sub-Total: 78,375 u6,745 3,375 ..3,375' 3,125 134,995
Other Cost
Training Center Costs L e :
Lodging and meals 1,950;; 4,200 7,000 7,000 , 7,000 26,250
Sancks and pocket money 225- . 900 ,1 »500 ¢.1,500: 1,500 5,625
Travel expenses ‘30 120 200,§;*‘20QEY 200 750
Field Trip Expenses ~90. ° 360 3 .600 ;. 600 600 2,250
Miscellaneous Training Expenses 300 . 1,200 2,000 2,000 ' 2,000 7,500
Staff travel expenses . 500" 600 600 '600 600 8,900
Operation, maintenance, replacement . R f:
and travel costs 5,5§Of‘lo,080‘ 10 080 10,080 10,080 45,900
Allowances @ 25% of Personnel Costs 1,172 - 1,512° 1,512 ‘1,512 1,512 7,220
Sub-Total' 8,947 - 18,972 23,492 23,492 23,492 98,395
POTAL COST:;' 92,013 71,764 32,914 32,914 32,664 262,269

1/ Reference [6].
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TABLE F-18

ESTIMATED COST FOR NEW POSITIONS AND OPERATIONS COST FOR KABUPATEN 1/
T (Thousand Rupiah) S

" Yearly : =
‘_Posi‘tionv Cost per Aol R s TOtgxl,o- .
Staff Member 1 2 -3 - 4. 5 -~ 2yeaw Frojec
Personnel Cost
~ Soil and HWater Resources 4
- Coordination @ 85,000 Rp/mo -1,020 S 77 5,100
1:zining Officer @ 50,000 Rp/mo 1600 13,000
Assistant Training Officer ‘? ;1; T
@ 35,000 Rp/mo . 1420 - 4,620
Conservation Supervisor L
@ 45,000 Rp/mo 540 2,700
Assistant Soil and Water .
Coordinator @ 60,000 Rp/mo. 720 30,960
Soil Conservation Officer A ¥
@ 35,000 Rp/mo - S m20 18,060
Spot Workers or PLP @ 23,000 Rp/mo ~ 276 47 472
Administrative Officer .. =~ ° 335 1,675
Secretarial and Typing : - Ll ;2?§“. 4,320
Drivers . o ”?ﬁél : ) : ' -T2 : 3,120
‘Sub-Total: . 8,123 :13,991 120,723 30,119 k8,071 121,027

1/ Reference [6] -
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TABLE F-18 (Cont.)

ESTIMATED COST FOR NEW POSITIONS AND OPERATIONS COST FOR KABUPATEN

(Thousand Rupiah)

R Year ~ Total -
Position 1 2 3 4 5 5 year Project
Capital Cost o
Motor Cycle @ 800,000 Rp/ca 4,000 8,000 12,000 8,000 - 32,000
Jeeps @ 5,000,000 Rp/ca 5,000 10,000 10,000 - 25,000
Bicycles @ 30,000 Rp/ca 240 360 360 1,800
Office Equipment 4,000 4,000 8,000
Supplies and Visual Aid Materials 2,000 2,250 2,250 2,400 11,400
Sub-Total: 15,240 24,610 < 24 78,200
Other Costs -
Operation," Halntenance and Replacement: : . . S
Cost .- 2,700 8,100 14, 7004‘17,100§;;y,1oo- 59,700
Allowance at 25% of Personnel Cost © 72,081 3,498 S 181 7, 530;j12;018 30,258
‘Tralnlng and Educatlon : - .' . 450 1,700 2,800}w 2,800 _2;800 10,550
>Pield Demonstratlon and Meet;ng Costs 1,000' 1,500 2,500 2,500 2,500 10,000
:Hlscellaneous equlpment and tools ‘f» 655 1,430 3,000 5,342 2,607 13,034
i Sub-Total-« ~-“ 6,836 16,228 28,181 - 35,272 37,025 123,542
fxofAL:  . 30,199 54,829 73,514 76,631 87,596 322,769




F.8. TRAINING PROGRAMS

The training of Profeseional and non-Professional gtaff is one of
the most critical items for the development of an upstream soil erosion
and water conservation program, If the professional staff do not
understand the causes and effects of soil loss and erosion, the proper
use of bench terraces, and other conservation measures they can not
teach the farmers correct principles. The agronomic techniques for
1ncreaeing dryland crop production vhile protecting the soil will not
be 1ntegrated with ‘the proposed 3011 erosion and water development
program. Only when all the staff are really interested in the farmer
and his problems can the program succeed. _They must: work with the .:
farmer and train and motivate h1m S0 he wants to do. something about T
his problem.,

It must be recognized that local educational instltutiona have ;
not been able to satlsfy the demand for hlghly tralned.speciallets 1nthb
some fielde. Also there is np program to, speclfically train eroalon
control epecialists, watershed .managers, water resources: engineers and
or agronomists for solv1ng the special problems of the upper watersheds.;k

F.8.1., Staff Training

The provincial level should be the flrst level of trainlng.;;The?
staff trainxng would be the respon31b111ty of the day to day coordinator :
and the senior tralnlng office. After the provincial staff ‘has: been:
budgeted and tralned the same problem will be faced by the district’ staff;i
However, they will have the provlnclal tra;ning,programato guide ‘them. B
In general the staff will need the interdisciplinary approach method -
explained and 'how the program is to be coordinated. They will all need -
to acquire a knowledge of the speclfic causes of erosion and the f"
‘ avallable methods of reducing erosion rates. This training w1ll have
flto be done by the trained available technical staff, any consultants
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available, individual specialists from research and by the University
specialists. Staff training is a continuing need in the development
of trained technic1ans. Replacement of staff promoted to positions of -
greater responsxbllity and the need to train new staff members that are
required to step up the program w111 reqnire a highly skilled group

of people.

F.8.2. Farmer Training

'The demonstration farm’ and 1arger demonstratlon.frOJects simllard
to the-Panawangan' and Solo projects are the most’ direct way to traln f
farmers ‘and others with little education. Tt 15 a dlrect way of
showing‘ and telling what the most desirable conservatlon tools are
and‘ how they are used. How to terrace the’ 1and 1nstall controled »
water ways and use agronomic practices to improve the soil and reduceh
rain drop splash erosion are only a few of the 1tems to he ahown.
A demonstration farm must be successful to be effectlve.f It reduires'
constant attention and guidance’ for the appl1cation of conservatlon .
practices for the dlfferent conditions that will be encountered by
the farmer. New technlques and fert1117er and seeds can be trled :
and evaluated. ‘ '

The Figure F-2 and Table F-18 indicate that the program will need
additional specialists as the program expands. By the fifth year it
is estimated that a district would. requlre from a 100 to 120 new g

technical and semi techn1ca1 people.‘ The program should peak out as.

[RIVEN

and improve their farms. These positlons range from the day to day
coordinator down to the V111age technicians a331gned dlrectly to help
the mini hydrologic “mits,

F.8,3. Consultdiits ‘and Foreign Training

f;F{ﬁéuld;5§£§€8iiébiegtdﬁemplonsomé?#bréigﬁﬁcoﬁsultants‘to’heip



train and advise on the program until the Govermment employees develop
a competence in the soll and water conservation. Foreign training is

also a quick way to expanding the Indonesian technicians knowledge of
the problem.
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F.9. SIGNIFICANCE OF SOIL EROSION AND WATER CONSERVATION

The total cost of accelerated soil erosion, either in monetary
terms, or in human suffering, has not been calculated and probably
-never_could be.  Soil erosion has been recognized as a threat to the
_centinued prcductivity of the land and a great deal of investment
‘and research have already gone into the program. More recently concern
has shifted toward viewing the problem as a source of pollution and .
high sediment rates to reservoirs and downstream irrigation f30111t168;?

Growing populations are creating 1and pressure and every available .
piece of land is used to produce food or cash crops or to generate foreigni
exchange such as the timber industry. There are many examples where
cassava and maize are planted‘on highly eroded hillslopes and produc-
tion does not even pay for the seed. The steep forest lands on the
sides of the old volcanoes are being broken out of the fragile vegeta-

- tion and planted to crops. Sheet erosion soon causes gully erosion and
the shallow soils are no longer able to provide crop to the farmer and
he is forced to move to other areas.. Farmers simply have no option
but to clear new areas because families have to be fed. Until the
concept of population control or transmigration gains more popularity
and surplus farm labor is used in other industries or diverted to

other types of production these steep lands will continue to be under
pressure. In the meantime, the needs can be met by reclaiming the

eroded lands for productive forestry or grass for.livestockpfeed.

In the past many mistakes have been made in forcing people to use
conservation practices that were not only unpopular but did not work.~
As more and more research and educational facilities are founded in thesel\
critical areas better data can be provided to both soil conservations

~ and agriculturists who will learn more effective ways to control. the .
problem with local farmers.
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F.10. MAINTENANCE

After the initial construction period, thorough maintenance program
is essential and required. ideally this should be done willingly by the
farmers and land owners. If the farmer is educated and is shown the
value of the conoervation improvement he should carry the responsibility
of maintaining his personal developments. However, if the Government
- technicians oversell the value of terraces and other erosion control
measures before their need or purpose has been understood and accepted
by local people, there is danger that maintenance will not be done when
the government help is withdrawn. It is easy for the Government to e
send in technicians to design and build terraces and other. structures,
but the subsequent maintenance can be a problem. Any element of com-v
pulsion may cause resistance and so reduce the chance of the eroslon
works of improvement being accepted. On the other hand if they are
left unmaintained they will certainly fail. Many examples of this can
be seen with greening program.

The short term answers to these problems is that when funds are

set aside for implementation, a portion must be set aside for follow
up and maintenance work, also.
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F.11. RECOMMENDATIONS

F.11.1. General

' The development of a soil erosion and water conservation program
involves an integrated‘mﬁifidisdlpline-system of management. This is
“in line with "One River One Plan" concept put foryard by Dr. Emil Salim,
Minister for Living Enviromnment and Nature Preservation, Government of
Indonesia. The suggested action plan consists of the organization.
changes and soil erosion and water development praactices reqnireﬁ'to
. accomplish the objectives.  This would include the following:

1."The farmers and Government technicians should be made aware of the
problem and they should appreciate the serious damages that are
occuring in many critical areas in the upper watersheds. The Tuntang
River catchment has many of these critical areas.

2. The plan suggested emphasizes "bettep farming for improved living"
idea. It attempts to demonstrate to the farmer or land owner why
soil and water conservation and improved cultural practices can
enable him to make maximum use of his land resource and still
improve his family living standards.

3. The approach involves cooperation and coordination of all agencies
and government political subdivisions down to the village level.
It will point out that the individual areas will require different.
components and forms of assistance to develop their special require.
ments and needs to correct the erosion damage.

4. It must be recognized that important social and economicallylviable
projects can support the soil and water conservative objectives
through increasing living standards. :

Livestock, fish, poultry and bee culture can fit well -into a
conservation program and help to relieve the land pressures.
Livestock can use grass and fodder that grows on land taken out of
cultivation.

5. The integrated coordinated approach for soil conservation practices
and structural works have been previously demonstrated. Existing
terraces that do not come up to standards should be used where
possible by modifying those sections that do not meet conservation
requirements. Participation by the farmer in the conservation
measures on his fields has proven to be effective. His wishes and
desires must be incorporated in the plan to gain his support.
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F.11.2. Organizational Improvements

Some organization modifications are required to effecti?elyvdetelop
a soil and water conservation program. ' This can he done with the existing
government system, with some modification and strengtbening. A new
overall ministerial organization is not‘required to carry out an effective
soil and water conservation program. There is no need for a single .
government agency to direct.the soil and water erosion program. It only.
needs strengthening to coordinate and focus on getting aid directly to .
the farmer. . The farmer must‘be;shown and helped to do the conservation.
job on his land. Some other types of assistance such as incentives can
be made available to.farmers and.others through the- same system. "The
development plan suggests an organization and costs to 1mplement the .
plan at the various levels of government.

F.1l1.3, Conservation Works

Conservation actiuities that should .be planned and:carriedvoutéare:
detailed in the Jragung Report,”Referencet[ng

F.1l.4. Vegetation

The plan does not attempt to solve all the ‘peoples- problems in .
the upper watershed. -It emphasises peoples management and use. of the
available resources to control erosion through ‘the use of vegetative .
cover and soil conservation practices. Vegetation.is'the ‘basis for
all sound conservation programs.

F.11.5. Researchh.

Research is required to provide‘the data For an accive soil

water conservation program. Jt:dis recommended that research ‘stations’
should ‘bé ‘set ‘up-'in the Uratunseluns Basiy'.'
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TABLE fF-19

RESEARCH EXPERTMENTAL, STATION COSTS 1/
{‘Thousan’ Rupiah)

Yearly Cost "
Position Per Staff Year forl:ost‘!a:zlars
Member . 1 -2 3 ) 5

Fersonnel Costs
Rasearch Director o ;

B 225,600 Rp/mo - 25700 .32;700 2,700 2,700 2,700 2,700 13,500
assistant Director ] KA}*;ﬁ ;i ',g,; ol

@ 175,000 Rp/mo ‘-2;100 . 23100 2,100 2,100 2,100 2,100 10,500
Studeiit Assistant SRR 4,680 6,240 7,800 8,360 9,360 37,440
Laberatory Assistant o T

@ 85,000 Rp/mo ‘ 1;020 '1;020 2,040 3,060 3,060 3,060 12,240
Secretarial, Admm:.sh*ative, e

Farm Labor and L RN

Miscellaneous ' o 33500.. . 3,000 4,500 4,500 4,500 18,000

Sub-Total: 12,000 16,080 20,260 21,720 21,720 91,680

Capital Costs
Land 10 ha @ 150 Rp/m2 155000 | 15;000

Buildings and Laboratoiy
15 x 50 = 750 m2

.

@ 80,000 Rp/m2 ‘ 20;000 405000 . . 60,000
Furnishing and Equipment 15 ooo 22 500. 37,500
Laboratory Instruments 0001/ 5 600 2;500" 5;556 15,000
Farm Tools and Equipment Q;OOD 3 000 o R 5;000
Autonatic Absorption ‘ S T

Spectrophotometer " . ;A,'ﬂ ' ’,3;375 l 4,375
Library 1,250,000/yr 13850 23500 1;256 1;950° ;350 7,500

- - N b o D - S
Visual Aids 1,250,000/yr 25980 1,256 -1;250 13380 5,000
Cars and Jeeps _( e o e

@ 5,000,000 Rp 103000 5;080 e 15,000
3 ton trucks v S R )

@ 7,900,000 Rp 7;000 73000 14,000
Small tractors o

@ 1,875,000 Rp o . 13875 - 3,750 . 5,625

Sub-Totai: 77;125 90,000 5,000 9,375 2,500 18%,000

1/ Reference {6].
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TABLE F-19 (Cont.)

RESEARCH EXPCRIMENT STATION COSTS

(Thousand Rupiah)

Yearly Cost

Year
Position Per Staff .
i 5 3 'S 3 for 5 years
Other Cost
Staff Travel Lxpenses 1,600 2;@65 2;100 Uj?;lOO 9,000
Operation, Maintenance, . o L o
replacement and travel L T
cost 0 83700 83700  8;700..:.8;700 39;900
Materials, Seeds and " °ai;Vwﬂ R ’i&q;; .
Planting Stock 4;000 4;000 .. 43;000:: .4;000 : 20;000
Allowance 25% of Peronnel S e L
Costs ©:35000 43020 55040 5;430 53430 22;920
Miscellaneous and o : _ A
Contingencies 2;000 2,000 2;000 2;000_ _?5000 10,000 ‘
Sub-Total: 15,300 20,320 21,740 22,230 22,230 101,820
Total Cost: 104,425 126,400 46,900 53,325 46,450 377,500%/

17 Tncludes Cost of Meteorological Station of 3,485,862 Rp.
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F.12. ESSENTIAL REQUIREHENTS FOR A SOIL EROSION AND WATER CONSERVATION
PROGRAM

F.12,1. General

Massive Government expenditures will not solVe the ‘soil ‘ercsion
dnd water congervation problems. Instead it will tend to create a
subsidized agricultural system.

Experience of the greening program, and other agricultural program
in Indonesia have shown that to have an effective soil and water erosion
control program:im the upstream watersheds the farmer must understand
what the government :technician is planning for him to accomplish to
control the erosion:on his farm. It requires more than just making
a plan and giving incentives.to carry out tlie program. The farwee
must not only understand what and.tiow the program is'to be carried out,
he must participate and‘put his resources into the conservatinn plan.

Demonstrations have proven to be one of the best ways to shown
farmers; who-have little. education, that their steep and shallow
soils can be made to produce if these are properiy managad and’ prbfected.
Well planned and executed.demonstration-farms have shown that eposion
can be controlled and the:land made to produce mich more under a’
conservation system of management. Small demonstrations placed in the
subbasins will show the farmers and technicians that it is betfer to
adopt correct methods on a small unit of land than to carry out a massive
crash government programs. This is not to ‘say that the Government should
not be heavily involved in farm credit,  technical help, supplieé of
improved varieties of seed; fertilizers insecticides; and other forms

of assistance.
A start should be made by the Government by providing funds to

kelp start a4 demonstration on road stabilizaticn, proper ditch design,
channiel control, small storage ponds and-6tbec works of improvement in
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which the farmer can participate., They must be made aware.of the fact
that the soil and water conservation program is a self help program with
some government assistance to help with costs. The Government cannot

do the job alone. It is too far reaching and complicated. Local people
must be made aware that they have largely created the erosion problems

themselves.

F.12.2, Management of Agricultural Lands

The objective of conservation land management is to. protect the: -
land against all forms of soil deterioration; to rebuild eroded and
depleted soils; to build soil fertility, to stabilize critical punoff
and sediment producing areas; ‘improve contour terrace., and grassed
waterways on land too steep for cultivationj to provide supplemental *
irrigation; and reduce flood and sediment damage.

These objectives can be attained by the application of land
treatment practices and water control structures on individual private
farms and upstream drainages through both individual and group action.
A complete soil and water conservation management plan of a small mini=
hydrologic unit may not be as complex as for larger subwatershed and
large river basins; but the principles of management are the saie.

F:12.3. ¥Water Control

The efficient control and use of water on the farm requives the
application of various techniques. ‘Cropland vegetation provides
some protection against soil erosion. However, it is necessary to
increase the protection against runoff from high intensity rains.
This is done by terracing, and controlled waterways. A structural
system may be required to convey surface runoff at non-erosive
velocities to a disposal system; or diversions, grassed waterways,
and grade stabilization structures may be needed. Where rair is

infrequent or poorly distributed, as in the dry season, the supply
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or demand for irrigation water could often be helped by small irrigation
developments that the villages and groups of farmers could develop with
technical help. Altnough projects of this type are small they require
adequate consideration of hydrologic and hydraulic design features.

F.12.4. Extent of Hydrologic Data

Generally speaking, a soil and water conservation program may not
require extensive and costly hydrologic investigations. Basic maps.ofbf'
runoff, soils and topography with intensity rainfall records can be '
used and standard designs modified, as necessary, to meet the specific
needs of the situation. However, when high cost structubes are necespary;
field investigations are justified to achieve economy in design and
construction. Watershed soil and water erosion control structures and
practices use a wide and varied range of control measures and the |
extent of the hydrologic investigations necessary vary accordingly.'
High cost projects will require special designs and hydrologic studies,'
including field investigations to attain economy of design and to avq{d-

unecessary risk of failure.

F.12.5. Channel Improvement

Tor small-size channel improvements and subsequent maintenance, -
assistance should be provided by the Government to the farmers. It is;
advisable that the Government should consthruct all major works needed '
for channel improvement and should also maintain thenm.
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