association with the development of educational facilities in Jatinagor,
extensive housing development is in progress in Rancaekek. The Perumnas
- Housing Development Projct is already underway to provide 500 ha of
residential land. These 2 areas constitute the main development areas features
in the Urban Development Strategy for the Bandung Metroplitan Area. Areas
. in which industrial and educational facilities are currently located and where
housing development is in progress are all situated outside the Planning Area.

The decline of the agricultural sector in the Study Area in terms of employment
is also confirmed by a recent report. The report of the sampling survey (342
households) on the social and economic conditions in the Study Area
conducted by the SBRLKT Citarum (hereinafter referred to as the SBRLKT
Report) states that employment in the agricultural sector declined from 42.43%
of all employment in 1985 to 39.10% in 1991.

The population of the Study Area shows a generally increasing trend with the
working population of the industrial sector growing at the expense of the
agncultural populanon This trend is caused by the followmg characteristics of
the Study Area.

- Proximity to Bandung city which is an expanding economic zone

- Inclusion of paddy field areas in the Bandung basin where industrial parks
and housing estates are being developed

- Inclusion of the Jatinagor area in the Bandung District where the large
development of educational facilities is in progress.

The popﬁlation pféssuré, defined by Otto Soemarwoto, is reportedly 1.66 as of
1991 in the Study Area, far exceeding the general tolerance limit of 1.00. The

farming of dry crop fields in the Planning Area is mainly conducted manually.

The detalls of local agnculture and forestry, which are subject to this project
d:rectly, are discussed in 3.5 Local Agricultare and 3.6 Forestry in Study Area

3.22  Land Use and Water Use

(1) Land Use

Land use in the Study Area is characterised by high proportions of paddy
fields, mixed gardens and dry crop fields, In the Bandung District in particular,
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paddy fields account for almost 40% of the total land. In contrast, the
combined figure for mixed gardens and dry crop fields is Jarger than that for
paddy fields in the Smﬁedang District. Year-to-year changes of land use in the
Bandung District, however, showed a slight decline of paddy fields to around
the 40% level in the period between 1985 and 1990. A similar decline of the
forest area was also observed in the same period to around the 12% level. In
comparison, the land use ratio of dry crop fields increased from some 22% in
1985 to 31% in 1990, The shrinkage of paddy fields and the expansion of dry
crop fields has led to increased sediment runoff in the upper reaches of Citarik
river, increaéing the necessity and urgency of the Project's implementation,

Table 3-9 shows the scale of local land ownership cited from the SBRLKT
Report. The division of 0.10 - 0,50 ha accounts for 70% of the total. Given the
fact that the overwhelming majority of the subject persons of the Project are
small landowners, an organized approach involving local communities should
prove more effective than other methods to prevent soil erosion.

In general, most farming households in the Study Area own only a small area
of land and farmers are inclined to give their highést priority to making as
much profit as possible. Consequently, the general interest in the types of land
use which are preferred from the viewpoint of soil and water conservation is
weak. The questionnaire survey found that especially tenant farmers, whose
lands belong to the absentee landlords, showed léss_interest in soil and water
conservation.

With regard to existing fa.ﬁﬁing custoris related to soil conservation, there is a
tendency for traditional farming, such as home gardens and mixed gardens on
sloping land, using the ecosystem's material cycle to be replaced by farming
* using energy supplied from outside 'thé:cyclc (dry crop farming).

‘There is a traditional custom of mutual help (Goton Royon) Which is organized
on a village basis in terms ‘of farming, pubhc cwll engmeermg work and

disaster preventlon/rehabllitatlon work,

The agricultural land use is discussed into details in '3.‘5'_L(_)cal Agriculture and
3.6 Forestry in Study Area.

-36 -



Table 3-9 Land Ownership in Upper Reaches of Citarik River

Owned Area (ha) Number of Owners | Ratio (%)
No Ownership 7,110 6.04
0.10- 0.25 52,253 44.38
0.26-0.50 33,061 28.07
0.51-1.00- 15,720 13.35
1.01-2.00 6,703 5.69
201 < 2,537 2.15

Source: SBRLKT Report

{2) Water Use

According to the results of a'surv_ey conducted by the Ministry of Public Works
on the water supply and demand situation around Bandung, water resources in
the Study Area are utilised to a full 100%. Irrigation is the main type of water
use in the Study Area and changes in the irrigated area are shown in Table 3-
10.

Table 3:';10_ Irrigated Atea in Sub-Watersheds in Study Area

Sub-Watershed Technically frrigated Area (ha) Desa Irrigated
_ Previous 1990 Reduction (%) Area (ha)
Cipamokolan 138 0 160 : 876
Cikeruh 3,620 2,338 35 1,000
Citarik 1,276 1,188 7 g 6,456

Source: Department of Public Works, "West Java Provincial Water Sources
Master Plan for Water Supply”, 1990
Notes -. Technicaliy Irrigated Area: systematically managed by the Cabang
Dinas, Ministry of Public Works.
- Desa Irrigated Area: no systematic management is provided.

The techriibally_ irrigated area showed a declined in all 3 sub-watersheds,
presﬁmably.'becalise of the progress of urbanisation and industrialisation
around Bandung., In particular, irrigated fields ceased to exist in the
Cipamokolan sub-watershed in 1990 as the area was the most subject to strong
pressure by urbanisation because of its inclusion in the sprawling Bandung

_arca. The following characteristics of water use in the Study Area can be
pointed out.
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@  Springs are the main source of drinking water. Water from wells and
reservoirs is also used in areas lying between the midslope and foot of

sloping land.

@ Rivers are the main source of agricultural water. Wells and reservoirs are
also used in areas lying between the midslope and foot of sloping land.
Industrial water mainly consists of groundwater.

®  Quiet water arcas such as reservoirs are sometimes used for the culture of
fish.

@ A domestic water shortage sometimes occurs during the dry season in

areas lying between the midslope and foot of sloping land and water is
supplied from reservoirs under the conirol of the Ministry of Public
Works, |

Spatial Plan at Provincial, Municipal and District Levels

The future land use in the Study Area has been planned by the provincial,
unicipal and district BAPPEDAs (planning bureaus) as follows,

® The land use plan of the BAPPEDA of West Java Province has the
following components which relate to the Project. '

- Conversion of land use near Bukit Jarian (total area: apprdximately 400
ha)

- Functional improvement of protection zones designed to prevent
flooding

The land conversion format at Bukit Jarian is for the Perum Perhutani to
purchase village land currently used as dry crop fields for conversion to

conservation zones.

‘The functional improvement of protec_tion-_iones' is one of the declared

measures under the Second 25-Year Long-Term National Development Plan
for 1994 - 2020 (KEPPRES No. 32) which stipulates_'land.use policies for
protection zones. The Presidential Special Budget Execution Authority
(SATDAL), which consists of many government mi_nié‘.tries and agencies with
the Population and Environmental Bureau acting as the secretariat, has been
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3.3 - Socil Erosion

3.3.1

established within the West Java provincial government to conduct a wide
range of environmental improvement activities using the INPRES budget,

. including regreening and the promotion of bamboo craftwork. These activities

are specially designed to improve the social and educational environments for

low income families and these objectives arc compatible with those of the

Project.

@

The BAPPEDA of the Bandung municipal government has prepared a
master plan called "Rencana Umum Tata Ruang Kota, Kotamadya
Daerah Tingkat If Bandung (Revisi Rencana Induk Kota Bandung 2005)"
(Bandung Municipal Development Plan - Revised Bandung Municipal
Development Plan to 2005), the contents of which are related to the
Project. This master plan envisages the conservational land use of upper
slope sections to the northeast of Bandung. The Study Area overlaps with
this conservation area and the objectives of the Project are identical to
those of the master plan.

The BAPPEDA of the Bandung district gbvernment is also preparing a
local development plan which is similar to the master plan of the

‘Bandung municipal government. The planning contents include

conservation areas (Tanah Konservasi) and a road network. No
discrepancy between the district plan and the Project was found at the
meeting between the Study ‘Team members and district officials.

The BAPPEDA of the Sumedang district government is also preparing a
local development plan and is actually implementing the Rencana Umum
Tata Ruang Kota Perguruan Tinggi Jatinagor (Jatinagor Education City
Development Plan) which envisages the development of Jatinagor as a
concentrated area of educational organizations through a 20 year period
commencing in 1987,

'Soil Erosion Test -

Soil-erosion test equipment was installed to determine the prevailing tendency of
soil erosion in the Planning Area. The annual rainfall, elevation and slope gradient
of the established experiﬁlental plots are 2,000 - 2,200mm, 850 - 1,050m and 25 -
38% respectively while the soil .type is the Cambisols Complex III for all plots. Each
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3.3.2

plot was rectangular and was 4m in width and 22m in slope length (resulting in a
plot area of 88m2). A plot was established for each of 4 different land use categories,
i.e. dry crop field, bare land, bamboo forest and forest. The sediment runoff volumes
(dry weight) of these plots were observed for the 6 month period between
November, 1992 and April, 1993 (see Supporting Report A4 for detailed data).

The volume of soil erosion per ha for the above 6 month period was highest for the
bare land plot (640.6 tons/ha), followed by the dry crop field plot (200.1 tons/ha),
the bé.mboo forest plot (1.9 tons/ha) and the forest plot (0.04 tons/ha). The indexed
soil erosion, using the volume of soil erosion _of the bare land plot as 1, was 0.31 for
the dry crop field plot, 0.003 for the bamboo forest plot and 0.00006 for the forest
plot. Although the bamboo forest plot and the forest piot have slightly higher annual
rainfall and are steeper than the other 2 plots, they showed much less soil erosion, In

_particnila_r, the forest plot showed an extremely low degree of soil erosion despiie its
. steep slope gradient of 38%, indicating that a forest with well developed

undergrowth is very effective in preventing soil erosion. The estimated annual
volume of soil erosion per ha for each plot begséd on the USLE method is the largest
for the bare land plot with 728.3 tons/ha/year, followed by 405.8 tons/ha/year for the
dry crop field plot, 11.5 tons/ha,/year for the bamboo forest plot and 1.4 _toné/hé/year
for the forest plot, showing similarities to the actual observation results in terms of
dimension order. Nevértheless, the-applicability of the estimated volumes using the
USLE method to the Study Area.in general cannot be upheld due to the lack of
sufficient data covering a long period of time and a large number of plots.
Consequently, it has been decided to use the estimated soil erosion volumes of the
USLE method as relative values for the present study purposes.

Survey on Sedimentation at Check Dams

The current conditions of the se_dimentatio_n volume and catchment area of the

existing 28 check dams in the Planning Area were surveyed to clarify the actual soil

discharge to torrents in the Planning Asea (see Supporting Report AS for detailed.
data). The annual sedimentation volume per ha of the catchment area ranged from
1.8 to 112.5 m3/hafyear based on the average annual sedimentatio'n.-volumé'at each
check dam and the weighted average, taking the size of the catchment area into
consideration, was 16.9 m3/ha/year. The multiple regression analysié to clarify the

-possiblé.relation between the annual sedimentation volume per ha of the catchment

area and the conditions of the catchment area established the following equation,
showing a cerfain relation between the annual sedimentation volume on the one
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hand and the density of the main torrent, the number of valleys and the forest
coverage on the other hand.

log Y = 0.76864 log X1 +0.71269 log X2 - 0.0079 X3 - 0.12098

where
Y : annual sedimentation volume per ha of catchment area (m3/ha/year)

X1 : densiiy of main torrent (m/ha). total length of longest torrent in catchment
area per unit catchment area size (estimated from topographical map with a
scale of 1/10,000)

X2 : number of branching valleys in catchment area per unit catchment area size
(estimated from topographical map with a scale of 1/10,000)

X3 : forest coverage (%): forest coverage in catchment area per unit catchment
_ area size (estimated using 2cm meshes on land use and vegetation map with
a scale of 1/10,000)

Multiple Correlation Coefficient : 0.73
Range of Applicable Catchment Area Size: 10 - 250 ha
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Fig. 3-2 Correlation Between Survey Result and Estimate of
Annual Sedimentation Volume/ha in Catchment Arca
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3.3.3

Estimate of Soil Erosion Velume Using USLE Method

The surface soil erosion volume in the St'udy Area was estimaied using the USLE
(Universal Soil Loss Equation) methiod (see Supporting Report A6 for details). Prior
to the analysis, the Study Area was squared (200m x 200m equivalent to 2cm
squares on the topographical map with a scale of 1/10,000) and the soil erosion
volume was estimated for each square (4 ha). The estimated results are given in
Table 3-11. The annual soil crosion volume per unit area in the Study Area is 203
tons/hafyear and the total annual soil erosion volume is 10,180,000 tons/year.

3.4 Current Conditions of Torrents

3.4.1

Characteristics of Sub-Watersheds

The resulis of the survey on the characteristics of the 12 sub-watersheds which

constitute the Planning Area are given in Table 3-12. The average area of these sub-
watersheds is 2,800 ha and Sub-Watershed No. 4 and Sub-Watershed No. 12 are the
largest and smallest with 6,213 ha and 526 ha reépectiv‘ely (Table 1-2). The length
of the main torrent in each sub-watershed is rather long with 19,100m for Sub-
Watershed No. 4 and 17,700m for Sub-Watershed No, 6. Sub-Watershed No. 12 has
the shortest main torrent length of 4,800m. The difference in the relativé clevation of
the main torrent within the sub-watershed is large in the case of Sub-Watershed Nos.
10, 11 and 4 at 1,210m, 1,050m and 1-,035m respectively. However, the figure is
small for Sub-Watershed Nos. 12 {265m), 8 (450m) and 7 (470m). The gradient of
the main torrent of is large at 10% for both Sub-Watershed No. 3 and No. 10 but is
small for Sub-Watershed No. 6 at 4% as well as Nos. 4, 7 and 8 at 5%. |
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Table 3-11 Sotl Erosion Volume by Sub-Watershed

Sub—Wﬁtershed No.| Annual Soil Erosion Volume per ha Annual Soil Erosion Volume
{tons/ha/year) {tons/year)
1 310.0 691,995
2 172.4 604,736
3 224.8 552,214
4 210.8 1,301,056
5 619.7 1,814,512
6 223.9 922,516
7 191.6 530,248
3 253.2 650,110
9 456.3 1,003,841
10 3906 962,414
1 37149 526,324
12 910.5 480,767
13 9.9 : 55,388
14 53 27,592
15 9.3 56,081
Study Area 202.8 (average) 10,179,794

In terms of the elongation ratio (ratio of the diameter of a circle with the same area
as a particular watershed to the length of the main stream in the same river system),
Sub-Watershed Nos. 3 and 5 show relatively large values of 0.79 and 0.78
respectively, indicating a radial pattern of torrent distribution. Conversely, the
elongation ratio of 0.54 of 'Sub—Watershcd No. 11 is small, indicating a plume-like
pattern of torrent distribution.

Sub-Watershed Nos. 4 and 6 have a long aggregate valley length of 147,400m and
105,400m reépectively while Sub-Watershed Nos. 12, 11 and 5 have a short
aggregate valley length of 15,400m, 33,600m and 36,800m respectively.

The valley density is high in the case of Sub-Watershed Nos. 1 (30.2 m/ha), 12 (29.3

m/ha), 2 (26.4 m/ha) and 6 (25.7 m/ha) while it is low in the case of Sub-Watershed
Nos. 5 (12.7 m/ha), 7 (17.0 m/ha) and 8 (19.2 m/ha).
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3.4.2

- State of Torrent Devastation

A survey was conducted oh major torrents in the Planning Area to determine the
state of devastation (see Supporting Report A8).

Cisaranten river in Sub-Watershed No. 1 mainly flows through dry crop ficlds and
paddy fields except at the upper part of the mountain slope. Bank erosion is
observed in some parts and a high level of boulder and gravel deposits is seen just
below quarries. The river water is a yellowish brown colour. The river flows through
forests at the upper part of the mountain slope where no bank erosion is observed
and where the river water is transparent.

Cipanjalu river in Sub-Watershed No. 2 mainly flows through dry crop fields and
paddy fields from the midslope downwards. Bank erosion is observed in some parts

- and the revetment work is breached at several points. The river water is a yellowish

brown colour. Above the midslope area, the river flows through forests, quinine
estates and dry crop fields and no bank erosion is observed. The river water in these
upper reaches is a grey-greenish brown colour and is translucent.

Cikeruh river in Sub-Watershed No. 4 mainly flows through paddy fields from the
midslope downwards. Bank erosion is observed in some parts and the river water is

a yellowish-brown or grey-greenish brown colour. The upper reaches of the river are

in the forest zone where hardly any bank erosion is observed. The river water
becomes increasingly transparent deeper into the forest zone. Interviews with local

- inhabitants at Kp. Sindanglaya in the Tunjungsari Sub-District found that the flood

level in 1970 reached as high as 3m, causing damage to housing. Revetment work

“was subsequently conducted by the Ministry of Public Works.

Citarik river in Sub-Watershed No. 6 mainly flows through paddy fields and dry
crop' fields. Bank erosion is observed in many places and the river water is a
yellowish-brown colour. Interviews at Desa Tegalmanggung in the Cimanggung
Sub-District found that the flood water Ievel is 2 - 3m and that gravel, boulders and
driftwood is carried by the flood.

Cimulu river, which forms the uppermost reaches of Citarik river, mainly flows

through forests and no bank erosion is observed. The river water becomes
increasingly transparent deeper into the forest zone,
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3.4'3

Ciunggala river in Sub-Watershed No. 10 mainly flows through paddy fields and
dry crop fields from the midslope downwards. Bank erosion is observed in some
part's and a large number of bouiders and gravel have been deposited in some places.
The river water is a greyish-green or grey-greenish brown colour. Interviews at Desa
Cipaku in the Paseh Sub-District found that the flood water level in 1978 reached as
high as 3m, destroying bridges and carrying down boulders, gravel and driftwood.
Above the midslope, the river mainly flows through forests and no bank erosion is
observed. The river water is transparent.

Sedimentation Volume at Saguling Dam

There are 3 hydroelectric dams in the lower reaches of the Study Area, i.e. Saguling
dam, Cirata dam and Jatiluhur dam, Saguling dam is the uppermost located and its

| catchment érea of 2,283 km? includes 49,799 ha of the Study Area which is 99% of

the entire area of 50,325 ha. The State Electricity Public Corporation (Perusahaan
Umum Listrik Negara: PLN) recently completed a survey on the sedimentation
volume at-SaguIing dam. The survey found t_ha_t_'the sedimentation volume was
reiati{fely steady in the last 4 years between 1988 and 1992 at an annual rate of
between 3,160,000 m3/year and 3,779,000 m3/year with an average of 3,408,000
m3/year (Table 3-13). The dam has a capacity of 167,689,000m> below the
horizontal plane marked by the upper end of the water intake for power generation.
As the sedimentation volume as of June, 1992 is 12,878,000m3, the dam has a
remaining éapacity of 154,811,000m3; Assuming an annual sedimentation volume
of 3,408,000 m3/year and that the sedimentation plane is level, Saguling dam has a
remaining service life of 45.4 years as of June, 1992. - |

Assuming an annual soil discharge per ha from the Planning Area of 16.9 m3/h/year
based on the survey Tesults described in 3.3.2, the annual soil discharge to Citarum
river from the Planning Area is 555,000 m3/year as the Planning Area in the
Saguling dam catchment area covers 32,862 ha of land. This annual discharge is
equivalent to 16% of the annual sedimentation volume at Saguling dam.
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Table 3-13 Sedimentation Volume at Saguling Dam

(Unit: m3)

Observation Period

Sedimentation Volume

Sedimentation Volume
Below Horizonial Plane

Sedimentation Volumne
Above Horizontal Plane

Marked by Upper End of | Marked by Upper End of
Water Intake Water Intake
Feb., 1985 - June, 1988 5,851,305 4,640,502 1,210,803
June, 1988 - June, 1989 3,160,464 976,699 2,183,765
June, 1989 - June, 1990 3,465,934 2,563,936 901,998
June, 1990 - June, 1991 3,228,136 2,431,694 - 796,442
June, 1991 - June, 1992 3,778,765 2,265,382 1,513,383
June, 1988 - June, 1952 13,633,299 8,237,711 5,395,588
Annuval Average 3,408,325

Source: PLN, Laporan Data Pendukung Monitoring Sedimeritasi, 1992

Notes

Catchment Area: 2,283 km? . _
Dam capacity upto horizontal plane marked by upper end of water intake (EL 616m): 167,689,000m>

3.5 Local Agriculture

3.5.1

Farmland Ownership

The farmland ownership in the Bandung District is shown in Table 3-14.

Table 3-14 Farmland Ownership in Bandung District

Ownership Status Number (persons) | Ratio (%)
.Landlord (Pemilik Tidak Menggarap) 130,800 235
Owner-Farmer (Pemilik Penggarap) 158,754 28.5
Tenant Farmer (Penggarap Penyewa) 122,676 220
Farm Labourer (Buruh Tani) 145,167 26.0
 Total 557,397 100.0

Source: Kabupaten Bandung Dzﬂam Angka 1990, Kantor Statistik Kab.

Bandung
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Owﬁgr-farmérs, iﬁa'inly.cultiv‘atihg their own lands, account for only 28.5% of the
total and half of the people in the agricultural sector are tenant farmers and farm
labourers who cultivate the others’ lands besides theirs.

The SBRLKT Report (1992) indicates that the ratio of owner-farmers of 48% for
- paddy fields is relatively higher than the one for dry crop fields of 37%. Tenant
farmers and farm labourers maintain their livelihoods through the cuitivation of



3.5.2

rented land, labour for wages and/or the Maro system (where the landlord and tenant
farmer split the harvest fifty-fifty).

Agricultural Production

)

2

Main Crops

The Study Area accounts for only some 10% of the total land area of the
Bandung and Sumedang Districts but plays a fairly important role in

- agricultural production as shown by its relatively high production volume vis-

a-vis the overall production volume of these 2 districis. The largest production
ratios recorded by the Study Area vis-a-vis the total production of the 2
districts are 28% for cassava in the common crop category, 42% for red beans
in the vegetable category, 38% for tobacco in the estate crop category and 35%
for papayas in the fruit category. The main common crops are rice, maize and
cassava (see Supporting Report A9). In the case of vegetables, part of the
Study Area within the Sumedang District produces more than 70% of the total
vegetable production volume, exc'epting chilies, of the Sumedang District. The
production of estates in the Study Area is rather small and the only activity of
any note is tobacco production in part of the Study Area within the Sumedang
District. In contrast, fruit production is fairly active and one-quarter or one-
third of the total fruit production of the 2 districts comes from the Study_Area.'

Compaﬁsdh between 1985 and 1991 in terms of tl_ie uni_t' yiéld shows a
substantial improvement from some $ tons/ha to 6.5 tons/ha for paddy rice,
from some 2.1 tons/ha to 3.0 tons/ha for upland rice and from some 10.2
tons/ha to 13.6 tons/ha for cassava. A similar impro'veinent was also observed
for other crops. Nevertheless, the unit yield of agricultural pfoducts did not
uniformtly improve as the unit yield of ve'getable_ products gfeatly fluctuated.

In short, the Study Area is characterised by rice production, both paddy rice

“upland rice, which commands the largest cultivaiion area, Many dry crop fields

also exist in the Study Area and vegetables and fruit are actively produced in
addition to such common crops as cassava, maize and sweet potatoes.

Cropping Patterns

The types of agricultural land use in the Study Area include irrigated paddy
fields, rain-fed paddy ﬁ_e}ds and dry crop fields and the cropping patterns of -

‘these fields are described below.
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‘Paddy fields are located on flat land and, in the case of well-irrigated paddy

fields, rice is grown all year round. Paddy rice is generally harvested twice a
year, i.c. during the dry season and during the rainy season. Occasionally,
however, paddy fields are used as fish culture ponds. In the case of rain-fed
paddy fields, rice 1s planted during the rainy season and maize, pulses, tubers
and vegetables are grown during the dry season when these fields are treated as
dry crop fields.

Such common crops as upland rice, maize, red beans, groundnuts, soybeans,
cassava, sweet potatoes and chilies are grown in dry crop fields by means of
inter-cropping or mixed cropping while such vegetables as cabbages and
tomatoes are grown by means of single cropping. Most crops are planted
during the rainy season although those requiring much less water are planted
during the dry season. Cassava, which has a long growth period, is grown
regardle'sé' of season, In the case of mixed gardens, fruit trées and other useful
trees are planted together with crops.

As the ecological water level requirement is fairly high for such vegetables as
cabbages and tomatoeé, these are commoniy planted as secondary crops for
paddy fields or in dry _é’rop fields with an excellent water supply and are
frequently seen in relatively cool mountain areas, See the Table 3-15 and 3-16
for the cropping' patterns by land use type and the annual cultivation schedule
for the main crops. |

The traditional terraced farming. method is emplbyed on sloping land and the
area of (':ljltivate'd' land per farming household is rather small. Farming is
generally conducted by hand and water buffaloes are sometimes used in the
paddy fields. Machinery is rarely used.

Stock Ralsmg

On average, a farming household in the Study Area keeps 2 - 3 sheep and
several chickens, mainly for its own consumption. These are mainly fed with
grass cut from around paddy fields or bordering areas of dry crop fields, small
twigs and the leaves of fruit and other trees and vnhulled rice. Excreta is used
as an organic fertilizer. Water buffaloes for working purposes and ducks are
raised in paddy field areas. In some areas, cows are raised for commercial sale

‘but the management size is as small as around 5 head/household. Other animals
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are also raised, including beef cattle, horses, gbats and. rabbits. These are
generally kept in outhouses constructed in the vicinity of the main residence.

“Table 3-15 Cropping Pattern by Land Use |

¥ Season/month
Land use g Rainy Dry © Rainy ~Kind of products
' rf 1123415671819 ¢t10f11]12
Irrigated | ‘ ' — | ‘
paddy ‘Paddy rice Paddy rice P.rice| Paddy rice
Rain-fed - l -Padd ri
paddy : Paddy rice ‘Food crops Food crops foddycrégg'
fields - o l -
_ I R Upland rice,
- - corn,
1 Fo.od crops 7 Upland rice Kidney bean,
. cassava
2 Food crops . Upland rice | ditto
Mixed garden _ S PO SESN LA C O : Corn,

3 Food crops | | HEEE kidney bean,
¥ith ] = T : chili
albizia f l

4 Food crops "B rood crops | Taro,

_ : r - ginger
| | !

5 Albizia - )

HEEREREEEEN

Fallow : _ breparat fon

Note: Based on the documents obtained from 3 Agricultural Extension Centres
in the Study Area (1992).
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Table 3-16 Cuitivation Calendar of Principal Crops

Season/month d

Kind of , ' i eiod
s _ Rainy | Dry | Rainy | Gf‘gg;;g)pem
11213]¢]s I?|8|9|10|ll|12i
S | |
Paddy rice A L7 1 o1
| 1 I | [
| L - LT
{ Upland rice S : : 150
9 | ]
] 1 L, 1 | 1.
Haizek p Rain-fed paddy 7 § 5~100
1T
" |
| L | |
Red bean _/ T5~90
| ] T
|| |1
Ground nui 7 f / | a0
| ] |1
| 1] |1 |
sopean |/ | L/ 7 /| 90-~10
| | ] LT
t ] ] I i ]

Cassava — ,/——, : 270~-200

Sweet % — j i

potato - / Raiu-—t‘ed paddy / / } 120~135
| l R |1 1]

LT T

Chili - ;? i 7 i' a0

N | after
Tonatok /1 |Rain-fed paddy | : { transplanting
[ e 40-~110

: R

|
e |
(Cabbagex | 1 Srain-ted paddy/] | | | 80~120

T

| N [

Note Based on' the documents obtained from 3 Agricultural Extension Centers
in the Study Area (1992).

Kinds of crops marked with "#" are temporarily cultivated in the
rain-fed paddy field.
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(4) Distribution of Agriculturat Prodticfs

In principle, agricultural products arc freely traded and the prices are
determined based on the market mechanism. There are slight differences in the
distribution systems of basic crops (rice, maize, soybeans and green grams) and
secondary crops (those other than basic crops) or estate crops. Basic crops are |
controlled by the National Food Procurement Agency (Badan Urusan Logistik:
BULOG). The main function of the BULOG is to procure and store certain
quantities of basic products and to release them onto the market in the case of a
crop failure to prevent a sudden, substantial price fluctuation due to
imbalanced supply and demand. HoWever it must be noted that the BULOG
only handled some 5% of the total rice productlon in ﬁscal 1987/88 Morecover,
its presence in the rice market has been decluung

Interviews with local inhabitants revealed that direct trading between growers
and brokers accounts for approximateiy 80% of all trading. The remaining 20%
is trading between growers and either the BULOG or village cooperatlves
(Koperasi Unit Desa: KUD). '

Both secoﬂdary crops and estate crops are freely traded.

353 Farm Management

{1) Agricultural Income and Expenditure

It is admittedly very difﬁéult to identify the total income of a farmer, inciuding
that generated outside his own farmland. Here, the focus is on the income and
expenditure associated with the farmer's own farmland where he works, (Note
that the cost of purchasing _such farming tools as hoes and sickles, their
depreciation cost and the depreciation cost of terracing are not included in
expenditure.) Data used for the analysis were mainly obtained through a
questionnaire given to farmers and interviews with officials of related
organizations (see the Supporting Report A10 for the survey method used.)-

1} Income from Crops

In regard to the annual income from cft)ps 40% of all"farl'ﬁi:ng hOusehdlds
earn up to 390 000 Rp while another 40% earn between 400,000 Rp and
990,000 Rp w1th the remaining 20% earnmg more ‘than 1 million Rp.
According to Otto Soemarwoto, the minimum income requirement is
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360,000 Rp, implying that nearly half of the farming households in the
Study Area are near the poverty level.

2) Agﬁcultural Production Cost Compoéition

The average agricultural cost composition greatly varies from crop to
crop or from are to area, Broadly speaking, the labour cost accounts for
40 - 50% while seeds, chemical fertilizers and agrochemicals (pesticides)
account for approximately 40%. The remainder consists of the land rent
and the cost of transpoftiﬁg harvested crops to the market.

3) Cost- Income Compérison

Although the actual figures vary from area lo area, the average income

~ from crops ‘per ha in the Study Area is approximately 1.75 million Rp
against an average cost of 1.25 million Rp, resulting in a net income of
approximately half a million Rp/ha.

Apart ﬁ‘om crops, sources of income for'fanning households in the Study
Area include stock raising (mainly sheep and chickens), day labour in
Bandung (especially in the dry season), ‘such commercial activities as
retailing, manufacturing and the marketing of brooms and handicrafts and
fand :ré_nt. In addition, they may receive payment in kind or production
shares in kind, The actual state and composition of income greatly vary
from area to area and/or from household to household.

(2) - Prices of Agricultural Products

The types of crops grown by local farmers are shown in Table 3-17. The prices
li'sted are retail prices/kg at the market in suburban Bandung (Pasar Induk
Gedebagé) as of the end of October, 1992. (The price of maize is for grain only
while the price of upland rice is the standard price for undried and unhulled
rice in the Study Area.) During the interviews, local farmers pointed out
‘several problems associated with the production of vegetables which are
believed to be of high commercial value.

®  Drastic price fluctuations in the market

@ Necessi.ty to engage in relatively large-scale production in order to be
able to sell the products in the market '
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® High production cost and the time and labour-consuming nature of

tending in the case of some vegetables

@ Technical difficulty of growing, necessitaling many years of experience

Table 3 17 Types and Retail Prices of Agmultural Products

ProducL Number of Growers Retail price (Rp/kg)
Maize (Jagung) 130 (87%) 375
Red Beans (Kacang Merah) 03 (629%) 775
Upland Rice (Pady Gogo) 79 (53%) 310
Cassava (Ketela Pohon) 75 (50%) 225
Groundnuts (Kacang Tanah) 27(15%) 1,400
Chilies (T) (Cabe Cengeh) 15 (10%) 1,100
Chilies (11) (Cabe Kriting) 10 (7%) 1,500
Tomatoes (Tomato) - 10 (7%) 450
Red Onions (Bawang Merah) 9 (6%) 1,200
A type of Cassava (Ubi Kayu) 8 (5%) -

Source: Questionnaire survey (multiple reply) conducted on 150 local farmers.

(3) Livestock holding

4

The most popular livestock in the Study Area are sheep and chickens. In areas
with relatively low income from crops, the dependency on stock raising as a
source of income is believed to be. relatively high. The price of sheep ranges
from 100,000 Rp to 150,000 Rp/head for a ram and from 75,000 Rp to 100,000
Rp/head for a ewe although the actual price level is also affected by age.
(Lambs are sold for 30,000 - 50,000 Rp[hcad) The motivation for raising
livestock is not confined to cash income through their sale but also includes the
use of excreta as a fertilizer in some cases.

Farming Plan

In general, the farming. income in the Study Area is not partlcularly hlgh as
mentioned earlier and the income from crops in particular appears to be rather
low. The measures contemplated by farmers to increase their agricultural
income are discussed in this section together with their expectatlons fo: certain

types of assistance.
In terms of finance, fa_rmers are hopmg to raise the funds reqmred to cover the

procurement cost of agricultural eqmpment/matenals or to start a new business
(handicrafis, etc.). With regard to faimland, they are considering e_nIargmg
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35.4

W

their farmland by means of a long-term tenancy agreement with large
landowners, With regard to agricultural equipment/materials, farmers would

like to See consolidation of the retailing network for chemical fertilizers and

other items and to obtain sufficient procurement funds. They would also like to
Seeprice increases restrained for small orders. The crops that farmers are
interested in growing considerably differ from area to area. In general, farmers
hope for a high yield, guaranteed variety of the particular cash crop (such as

maize) which they are actually growing at present. Nevertheless, they are

evidently cautious about introducing new varieties and thlorough discussions
with farmers appear necessary on the selection of crops to be grown under the
Project. Many farmers have a positive attitude to planting such trees as albizia
which are supposedly good for soil conservation purposes and this fact should
be taken into consideration in any future planning for the Project.

With regard to stock raising, many farmers hope to increase the number of
sheep and fowl which they raise.

The lack of funds is a stumbling block to the assistance farmers would like to
receive to increase their income. The provision of financial assistance should
prove to be a key factor to increasing the income of farmers. In general, most
farmers lack sufﬁ_ciem ﬁnanciai management experience (running a bank

account and savings) and loan management experience, probably because of

~ the strong tendency to avoid the risks associated with a loan, lack of familiarity

with loan procedures and the absence of financial institutions in local areas.
The inadequate mortgage capability of farmers is particularly demonstrated by
the small number of farmers who have registered their land with the National
Land Agency (Badan Pertanahan Nasional: BPN).

The demand for improved transport varies from area to area with a particularly
strong demand being expressed in several areas.

Organiiations to Assist Agricultural Activities

Farmers' Groups - _

There is a total of 320 farmers’ gréups in the Study Area, i.e. 241 in the Bandung
Disirict, 43 in Bandung City and 36 in the Semedang District. The main focal points
of these groups are diverse, ranging from the production of seedlings, soil and water

conservation, stock raising and fish culture to bamboo crafts. Each group consists of
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20 - 40 families (households). Some groups have been spontaneously formed over
the years while others used the opportunity of participating in a government project
as the starting point, In general, a farmers’ group is led by a group leader and is
engaged in various activities. Most leaders show strong interest in soil and water
conservation activities. One of the most representative farmers' groups in the Study
Area is at Babakan Peutey which operates vei;y_ well under a capable leader. The
main activities of farmers' groups are the collective purchase of chemical fertilizers
and the alieviation of temporary fund shortages during the planting season through

~ the allocation of funds to farmers from a joint saving fund ‘to which regular

payments are made by group members. Many members expect their groups to
establish nursery beds and to provide marketing information on their products, etc.
in the future. Some groups foster the seedlings of albizia and coffee for both in-
grdup allocation and external sale. One group is enga_'ged in the product collection
business using a short-term loan provided by the KUD. Most farmers ap'pear to have
a positive opinion of the work of farmers' groups in terms of the purchase of such
agricultural materials as seeds and chemical fertilizers, coordination of cooperative

work and the exchange of useful information.

Village Cooperatives (Koperasi Unit Desa: KUD)

As its name implies, a KUD is an agricultural coo'pérati‘:/e established in each village

(Desa). The envisaged activities include the purchase and sale of agricultural
products, promotion of stock raising, rice milling and food procurement, purchase

~ and sale of production equipment and materials, provision of savings accounts and

~ small loans and transportation.

The aim of these KUDs is to organiz‘é farmers through the above activities in order
to improve both the agricultural productivity and general living standard of farmers.
The findings of the interview survey, however, indicate that the KUD membership
ratio among the target farmers in general is not particularly high and that not every
village has its own KUD. In fact, the KUDs are not .always'involVed in activities
which are designed to assist farmers. For example, while membership ina KUD is a
precondition for a farmer to apply for a general—pur[f)osé loan under the KUT (Kredi
Usahatarii) system, this precondition does not exist in the case of the KUK {(Kredi
Usahatani Konservasi) which is designed to assist dry'crop field conservation work.
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3.6 Forestiry in Study Area

3.6.1

3!6'2

© Forests in West Java Provinge

Forests in West Ja_\?a Province account for some 22% (1.02 million ha) of the total
land area of 4.63 million ha. Although the forest coverage is said to be as high as
some 74% in the whole of Indonesia, the coverage of Java island of some 23% is

much more modest.

Some 0.81 million ha (80%) of the national forests in West Java Province is
managed by the Perum Perhutani Unit III Jawa Barat and the remaining some 0.21
million ha is under the jurisdiction of the Directorate General of Forest Projection
and Nature Conservation (Direktorat Jenderal PHPA: PHPA). As described earlier,
there is no forest which can be converted fo farmland or other land use categbﬁes in
the province. The Perum Perhutani Unit III has established 14 forest district offices
(Kesatuan Pemangkuan Hutan: KPH) {.vhiéh are responsible for the management of
the respective national forest zones. o

Current Conditions of National Forests

Nationat forests in the Study Area are managed by 3 KPHs. The North Bandung

'KPH is responsible for the area north of the railway line running east-west through

Bandung City and the Bandung District. The South Bandung KPH is responsible for
the southern part of these 2 areas. Both KPHs have an office in Bandung City.
Forests in the Sumedang District are f_nanaged by the Sumedang-based Sumedang
KPH. The total national forest area in the Study Area is approximately 9,500 ha,

~ accounting for some 19% of the land area.

The' main foresiry activities of the above 3 KPHs, including afforestation and
harvesting, are described below,

(1) Wood Production _
The KPHs supply an annual total of approximately 72,000m3 of timber as well
as 24,000m3 of stacked firewood (actual volume, 72%) (Table 3-18). By
species, while a fairly large supply of teak can be expected from the Sumedang
KPH, Pinus merkusii is the most common species.
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Table 3-18 Harvesting Plan of Each KPH (1991 - 1995)

{A) Timber

: S © (Unit; m?
Thinning ~ Thinning |
KPH Teak Pinus | Others | -Sub- Teak Pinus | Others Sub- | Total
: merkusii ' Total | merkusii Total
North Bandung | 1,577 47,022 - 48,599 | 7,613 | 20,312 - 27,925 76,524
South Bandung - 59,699 | 23,453 | 83,152] 3,643 .10,843 12,292 | 26,778 109,930
Sumedang 40,894 | 110,277 - 151,171 12,326 7,603 1,808 | 21,739 & 172,910
Total 42,471 | 216,998 | 23,453 | 282,922 | 23,582 | 38,760 14,100 | 76,442 1 359,364
(B) Firewood
_ _ Final Felling Thinning
KPH Teak | Pinus | Others | Sub- | Teak | Pims | Others | Sub- | Total
Co merkusii Total ' merkusii _Total

North Bandung 500 14,160 | — 14,660 6,883 5,664 = 12,547 27,207
South Bandung - 17,230 6,662 23,802 3,224 |- 3,140 3,307 9,671 33,563
Sumedang 18,218 | 26,833 - 45,051 10,598 | 1,647 | 558 | 12,803 | 57,854
Total 18,718 58,223 6,662 83,603 ] 20,705 | 10,451 3,865 35,021 | 118,624

(2) Afforestation

As part of the afforestation work, an annual average of some 690 ha of regular

planting with additional planting of some 4, 100 ha over a 5 year period is
planned for such currently non- productlve forest land as unstocked land (Table

3-19).

Table 3-19  Afforestation Plan of 'Eac.h KPH _(1991 - 1995) _
| : (Unit: ha)

KPH Reforestation Expansive Afforestation ~ Total

TS BH Total TS | BH | Total | TS BH. | Total
North Bandung | 226 350 5716 | 177 55 232 403 | 405 808
South Bandung 0 { 1,083 | 1,083 0 | 3527 {3527 || 0| 4610 | 4610
Sumedang | 1,809 0 | 1,809 | 346 01 346 | 2155 ] 0| 2155
Total 2035 | 1433 | 3468 { s23 | 3382 4105 | 2558 | 5015 | 7573

Source: Perum Perhutani Unit IIf java Barat =~~~ '
Notes TS: Tumpangsari System (with land preparation for, the whole site)
BH: Banjar Harian System (wrth tand preparation only for areas lmmedlately surroundmg trees to be
planted)
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3.6.3

A closer look at the activities of each KPH 'shows that the North Bandung KPH
adopts the Tumpangsari system and the Banjar Harian system on a fifty-fifty
“basis. In contrast, the South Bandung KPH solely relies on the Banjar Harian
system and the Sumedang KPH on the Tumpangsari system.

In addition to the above activities related to national forests, the KPHs are
engaged in diverse activities to assist the development of local communities,
including the planting of trees in villages located in the vicinity of national
forests and the provision of assistance for bee-keeping. One notable activity is
the promotion of albizia planting outside national forests as part of the national
movement (o expand forest functions (Sengonisasi) and the 3 KPHs hope to
annual plant trees over an average area of 850 ha.

(3) Forest Products

Apart from timber and firewood, the KPHs envisage the harvesting of such by-
products as pine resin, rattan, bamboo and pakis (edible fern) in their respective

- forest areas.
Current Conditions of Private Forests

The forest management of private land is, in most cases, jointly conducted by small
landowners and the subject forests are called Hutan Rakyat (cooperation forests).

The DEPHUT encourages planting on private land to facilitate the supply of
industrial materials and to promote land rehabilitation programmes. This
encouragement has significant meaning in regard to the securing of timber supply.

In general, afforestation work in the Study Area, which requires a much longer time
(at least several years) than crop growing to harvest, faces difficulties due to the

“high population density and distinctively small land ownership of farming
“households. Nevertheless, progress has been gradually made through the active

efforts of the Land Rehabilitation and Soil Conservation Centres (SBRLKT:).

. A survey cmdﬁcted by the SBRLKT Citarum in 1988 found that fast growing -

speciés_, such as albizia, are the most popular species for the afforestation of
c'oopera'it_i.on forests. '.Whiff: trees arec mainly planted for timber and firewood
production, almost all forests are mixed forests with fruit and other useful trees,
creating the appearance of multi-storey forests. The planting (regeneration) density
ranges from 500 to 2,500 trees/ha depending on the envisaged tree mixture state,
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3.64

“The same survey identified slightly less than 500ha of cooperation forests in the

Study Area. At an interview with the Agricultural Extension Centre (BPP) for the
present study, however, the existence-of some 600ha of cooperation forests was
suggested, indicating the steady growth of such forests. Including these cooperation
forests, all land owned by individual persons and the land holding/household varies
from 0.24 ha to 2,14 ha.

The SBRLKT Citarum estimates that some 200 ha consfitutes the minimum forest
management size in view of profitability. Given the sfnall land holding in the Study
Area, continuous and systematic efforts to spread éooperative practices are required
to organize private forest landowners to create cooperation forests of a desirable

size.

Nurseries

(1) Production of Seedlmgs '

'Secdlmgs are mainly produced n the Study Area by farmers’ groups except
those to be planted in national forests. Each sub-district has one or 2 nurseries,
the size of which is 0.1 - 0.5 ha each. ‘A relatively large variety of species are
grown in these nurseries, inéluding such forestry trees as albizia, maesopsis
and caliaﬁdra, such fruit trees as coffee, durian and mango and ornamental
garden trees. Each nursery grows some several thousand or several tens of
thousand seedlings. The fully grown seedlings are -distributed o group
members free of charge and are planted in private forests or mixed gardens.

- Some have been sold in neighbouring areas in recent years. The seeds are
obtained from private seed orchards or local farmers,

(2) Nursery Techniques

The most pOpulaI‘ nursery method is the use of vmy] pots.. Fertilizer and
pesticide are applied from time to time and mgatlon is conducted during the
dry season. The seedlings are transplanted 9 - 12 months after seeding when
they reach a height of 50 - 100cm although the'actual' tinﬁng of transplantation
varies from one species to another. Local nurseries appear to be in possession
of good nursery techniques, probably because of the excellent guidance
provided by instructors and training courses. '
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(3) - Operation and Management

Many of the present nurseries are located on land borrowed from group
members and few nurseries have been established on a permanent basis.
Finance for the creation of a nursery and for the production of seedlings
generally comes from the farmers' groups’ own funds or from a public fund
allocated under the INPRES Budget.

36.5  Forest Product Processing Facilities

(1) Sawmills

Three sawmills in the Study Area were studied to obtain a clear picture of
sawmill operatioh in the Study Area. Each owner of these 3 sawmills expressed
the hope to enlarge operation and to upgrade the product range (for example, to
include furniture). The log processing capacity of the sawmills varies.
Although the current demand for timber exceeds the supply, business
expansion has been hampered by several constraints, i.e. inadequate machinery
capacity, Iaék of 'ski_Hed workers, ‘problems associated ii.fith log supply (for
example, supply in small lots from private forests) and difficulty of raising
investment capital.

While the surveyed sawmills purchase some logs from Kalimantan and Central
Java Pr'ov_inces', their ‘main logs, such as those of Pinus merkusii and albizia,
aﬁ: supplied from the eastern part of West Java Province. The average wage of
the sawmills is said to be 7,000 - 10,000 Rp/day depending on the skill of the
workers. - '
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Table 3-20 Activities of Typical Sawmills

Main

Location " No. of Logs Purchased Log Price Sawing
Mill| (Sub-District) | Workers Species Ratio | Volume | (Rp/m?)- Market(s) Capacity
o e (%) | (Pfyear)| . . {m3/year)
A | Cicalengka 10-15 | Albizia 50 | 1,680 | 45,000 Majalaya | 3,500 )
| Pinus merkusit 20 ' 45,000
Maesapsis 20 42,000
Jack Fruit ' } '10 42,000
Others
B | Cimenyan 10 | Teak 10 600 | 700,000 | Bandung 600
Rausin 15 500,000 Jakarta
Kamper 15 300,000 :
C |Cikeruh 15 Pinus merkysii 2| 80 | 7,500 | 76,000 | Jakarta 8,100
Albizia 55,000 Bogor
Maesopsis 55,000 { -Bandung
Mahogany 20 97,000 :
: Others - -
D3 | Cikancung 10 . | Bamboo ¥ - 15 |1,000/tree |  Jakarta .
households B “treesfday | Tasikmalaya
Notes

1) . Inclusive of extra capacity under construction. . '
2) Pinus merkuysii is snpphed from national forests and the products arc exporled

3} The bamboo processmg group is included here for reference purposes and is descnbed in3.6.5(2).

4} Agpproximately Scm in diameter and 6- Bmin iength per tree.

(2) Bamboo Processing

The bamboo'processing group, consisting of 10 houséholds as shown in Table
3- 20 mainly manufa(,tures centre pieces using tradmonal looms. Raw bamboo
' is obtained from nexghbourmg bamboo forests and is also purchased from areas
adjacent to Tanjungsan This group is capable of manufacturmg a minimum of
30 centre pleces/day, earning 150 Rp/piece.

3.7 Read Conditions

371

General

Trunk roads in the Study Area include provincial roads beiween Bandung and
Suinedang and between Bandung and Garut and district roads between Cicalengka
and'MajaIaya and between Rancackek and Majalaya. Village roads branch out from
these trunk roads, forming a village road network. | -

Village roads are often constructed to run from urban are;ié on the piedmont towards '

mountain ridges because of the locations of villages, the necessity to provide access
to national forest project sites and the topographical characteristics of the Study

Area. In both suburban and picdmont areas, however, there are many roads which
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horizontally traverse the midslope rather than heading for the mountain ridge,
providing an excellent means of transportation between villages. There are few
roads which run horizontally above the midslope areas which can be used by
vehicles due to topographicai.co_nstraints and agricultural products are often
transported on the shoulders across steep slopes.

As many roads run along mountain ridges, their longitudinal gradient is often very
steep, hindering traffic in places where the road surface conditions are poor when it
rains.

Slope improvement has advanced in the case of roads running through national
forests as measures to prevent soil erosion from roads have been implemented. In
contrast, such measures have not been introduced for roads running through private
land and soil erosion is caused by rain, The implementation of soil conservation
measures, including the planting of trees, is necessary for all such land.

The aggregate road length in the Planning Area is 22 km (road density: 2.4 m/ha) for
stzite land and 481 km (road density: 20.5 m/ha) for private land (Table 3-21). The
road length is measured on the topographical map. Common roads and tracks

- correspond to those roads shown by a double line and single line respectively on the
map. As some roads on state land are not shown on the topographical map due to
their coverage by crowns, the actual aggregate road length may well be much longer
than the measured length given in Table 3-21.

Table 3- 21 Aggregate Road Length

: {Unit: m)
Sub- State Land - Private Land Total

.Watershed | Common Road Track Common Road Track Common Road Track
1 2,700 7,360 24,200 23,600 26,500 30,960
2 370 4470 . 25,960 44,660 26,330 49,130
3 - - 30,160 24,820 30,160 24,820
4 1,610 2,260 42,140 34,960 43,750 37,220
5 - 1,180 14,140 35,710 14,140 36,890
6 - 1,810 2,500 32,790 2,500 34,600
7 - - 6,880 19,120 6,880 19,120
8 500 180 18,680 13,540 19,180 13,720
9 - - 27,810 12,650 27,810 12,650
10 - - 13,250 13,120 13,250 13,120
11 110 - 12,320 14,650 12,430 14,650
12 - " 1,080 470 1,080 470
Total 5, 290' 17,260 219,120 270,090 224,410 287,350

Notes 1) All ﬁgures are relevant for the. Planmng Area only
2) Total area of state land; 9,520 ha :
Total area of private land: 23,828 ha

3} Road density: state land: 2.4 m/ha privat.e'land: 20.5 m/ha
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3.2

Conditions of Roads on Private Land

Pravincial and district roads in the Study Area appear to be in generally good
condition in terms of paving, slope protectio’ﬁ and the provision of gutters. The
conditions of village roads, which have the longest aggregate length among the
different types of roads, are described below.

(H

)

Road Surface Conditions

Village roads are often paved with asphalt in .those sections near inhabited
areas but increasingly become gravel or even earth roads near mountains. The
'asphalt sections are genéraliy well maintained near towns and major villages
where the traffic is busy. Crushed stones are usuaily used for gravel roads and

the traffic is as smooth as that of asphalt roads in well maintained sections.

However, scouring is observed at sectlons which are poorly maintained. The
rolling of uneven road surfaces was formerly conducted manually but read
rollers or similar machinery are used today. '

While earth roads serve well during the dry season, they'ténd to become
muddy and difficult to use when it rains. The steep sloping sections of both
gravel and earth roads are now in need of repair of the asphalt or stone paving.

Slope and Gutter Conditions

As many roads run along the ridgeline, large cut faces are seldom observed
except in parts of national forests. Such soil retaining works as the revegetation

" of slopes are almost non-existent.

While some gutters in villages are manually dug, most are created by natural
scouring. In places, scouring has progressed to the extent that the introduction
of proper gufters and/or falling works is required for soil conservation

purposes.

The shoulders are very narrow and the roads almost border farmland. Although
it is often difficult to find space for a tree planting zone, as much planting as
possible is deemed necessary fo protect the roads from erosion. '

The prov1nc1a1 district, VIIEage and settlement authormes and the Perum
Perhutani are separately 1csp0ns1ble for road management. The Goton-Royon
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(traditional mutual help system) is tesponsible for road maintenance in some
villages and settlements.

3.8 Realities of Social Forestry

3‘801

Devélopment of Foresis

The types of social forestry mainly designed for timber production and forest
rehabilitation are discussed in this section,

' (1) Fore.s'ts for Timber Pro_duction

Cooperation forests (Hutan Rakyat) in the Study Area have been developed by
_local inhabitants and are mainly managed for timber production as already
described in 3.4.

In general, forests for timber production are mainly scattered on steep slopes

~ near ridges and usually have a size of several ha. The planting distance is
mainly 2m by 3m or 2m by 5mand food ‘cmps are often planted beiween the
trees in the first 2 - 3 year period based on the Tumpangsari sysiem. The most
popular planting species are albizia, maesopsis, mahogany and surian, all of
which suit the local natural conditions (rainfall, temperature, soil and

' elevation).'Farmers appeé_r to prefer albizia because of its fast growing nature
and easy care. The tending of planted trees usually includes weeding and
'pmning. Albizia is only found on low land in the _Stud.y Area because of its
weakness vis-a-vis the low temperatures associated with high elevations. The
_felling period is 3 05 years for albizia and maesopsis and § to 15 years for
:mahogany_ and surian. All thcse'species are used to produce construction
timber, furniture and industrial materials. '

Farmers believe that the benefits of forests for timber production are soil and
water conservation, i'rnprovle'd' soil fertility, increased income and the
production of construction timber for their own use. They also express a desire
to continue planting trees and to spread the conceived benefits to farmers in

neighbouring areas.

The Tumpangs:ari system is also adopted in national forests and, in the Study
Area, is observed in those forests managed by the Sumedang KPH. This
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system is highly praised by local inhabitants as it requires no weeding while
increasing the income of those farmers who lack sufficient farming land.

(2) Forests for Firewood Production

In the Study Area, firewood is generally collected from farmlazjd in the vici_faity
of the main dwelling and, consequently, few forests for firewood production
exist. According to the local interview survey resuits, the firewood supply is
generally adequate and only some farmers in the Cimanggung and Cikeruh
Sub-Disiricts have experienced a shortage. The species 'plan'te.d to produce
firewood is caliandra. The planting distance is 4m by 4m and the felling period
is 3 years. It is regenerated with 12 sprouts in one root. Fe]lmg is conducted in

August (dry season).

In addition to providing firewood for both industrial and domestic use, forests
for firewood prod'uction also serve for soil conservation purposes. While it is
certainly hoped that the practice of creating such forests will spread throughout
the Study Area, the implementation of large-scale development is difficult due
to the shortage of suitable land. '

(3) Revegetation of School C-ampuses

In the C}keruh Sub-District where many cducaﬁonal msmutmns are located,
revegetation efforts are in progress on campuses for sozl conservanon and
environmental improvement purposes. These efforts are not demgned to
produce timber. Revegetation is also conducted at the training farms used for
part of the outdoor teachmg, mcludmg commemoratwe pIantmg during the
guidance period for new students, the mixed plantmg of fruit and timber trees
on training farms and the piantmg of albizia using the Tumpangsan method.
The seedlings used for these purposes are grown by the students. Attempts are
also made to construct terraces, check dams and gully plugs to teach the
students actual soil conservation measures. |

38.2  Agroforestry

The types of agroforéstry to guarantee the continuous productidn_ bf_'forf_ists, as well
as agricultural products and animal feed, etc., are described in this section.
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Mixed Gardens (Kebun Campuran)

Mixed gardens are found on midslopes throughout the Study Area and are
generally terraced in the traditional manner.

As in the case of dry crop fields, food crops are planted as inter-crops or mixed
crops together with several species of fruit and/or timber trees. At the initial
stage of tree growth, photophilous crops are selected. As the crown closes,
crops which are tolerant of shade are introduced. Such pasture plants as setria
are grown as animal feed at the edges of the ferraces. Timber trees currently
planted in mixed gardehs in the Study Area are albizia, maesopsis, mahogany
and surian and such fruit treés as avodado, jack fruit, guava and petai are also
planted. The planting distance is generally 5m by 5m, 10m by 5m or 8m by 8m
and the planting season lasts from November to January (rainy season),-
Planting holes are 30cm in diameter with a depth of 30cm and urea, triple
superphosphate and farmyard manure are used as fertilizers.

According to farmérs. the'béncﬁts of mixed gardens rangé from such soil
conservation effects as reduced soil erosion and increased soil fertility to the
adequate production of agricultural produ'cts for domestic consumption. In
generél, mixed gardens in which many crops are grown in a small plot are time
and labour consuming, Nevertheless, they are preferred from the management
point of view as théy disperse the risks associated with natural disasters and
price fluctuations. In general, farmers would like to See the introduction of soil
conservation measures for impro.ved productivity and soil conservation and
would like to start growing such products as chilies, soybeans, citrus fruits,
gnemon trees and star-fruits. At the same time, they point out such problems as
a lack of finance, price fluctuations and the need to find the optimal
combination of crops and trees to achieve the maximum harvest.

Home Gardens (Pekarangan)

A home garden, which is one of the tradltlonal forms of agroforestry in
Indonesm, is established on and around the house premises. In the Study Area
as in any other area in Indonesia, a home garden skilfully uses the available

space in 3 dlmensmns and can contain, food, medicinal, seasoning, recreation

and fibre crops/plants, trees for construction timber, feed and firewood,
vegetables, fruits and flowers. The benefits of domestic gardens are said to be
purification of the air around the house, increased home income, soil
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conservation and the preservation of soil fertility. Farmers express a hope to
maintain their home gardens and to introduce additional trees. The findings of
the relevant survey. indicate a need to attempt fish culturing and/or stock
raising in home gardens to. raise the local living standard although such
attempts would be subject to land availability. . '

(3) Grazing Forests -

As already descnbed stock raismg in the Study Area involves only 2 - 3 sheep
and several chickens per household. The meadow grass around paddy fields
and terraced dry crop fields is mainly used as feed although some fruit and
other trees in mlxed gardens are also used to provide additional feed. In the
. Cilengkrang and Cibiru Sub-Districts, elephant grass and king grass are planted
" between the trees as feed for cattle. The tree planting distance is 6m by 6m
while the planting distance of these grasses is 30cm by 30cm. The grass is
;reaped every 45 days '

The planting of timber and fruit trees in pastureland resulits in not only
increased income and improved soil erosion prevention but also has a shading
effect vis-a-vis grass and preserves soil fertility, making the creation of grazing
forests in areas earmarked for cattle raising highly desirable.

Other Agricultural Activities

Apart from those discussed in 3.8.1 and 3.8.2, there are other agricultural activities

- selated 1o social forestry in the Study-Area as described below.

(1) Apiculture

Aplculture is conducted in moumam arcas in the Cimanggung and Cileunyi
Sub-Districts. Bees are kept in the traditional way in that a bee hive, which is
either a box shape made of wood or a cylinder shape made of palm branches, is
hung in the attic, under the eaves or placed on a tree branch. Each household
has one or 2 bee hlves totalling some 30 to 40 bee hlves/vﬂ]age The bees are
the native species and one bee hive produces some 2kg of honey/month Most
of the honey is ¢onsumied within the v1llage Trees pr0v1dmg honey and pollen

are caliandra, aiblzxa, Pinus merkusii, coffee, avocado, palm citrus and maize,

etc., and are planted around the hiouses,
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Farmers point out that the benefits of apiculture include an improved diet,
increased income and soil conservation through the planting of trees for bees.
They would like to increase honey production, to introduce new techniques and
to develop new markets. '

Sericulture

Sericultare in the Study Area is only observed in areas located on the eastern
edge of the Cicalengka Sub-District. Althongh it is located outside the Study

- Area, a private company in the Garut District is conducting sericulture and is

equipped with nurseries, ‘a mulberry plantation and rearing rooms. The
mulberry plantation is divided into 3 sections and each section is harvested in
one month, Three different mulberry species are planted in each section with a
planting distance of Im by Im and different mulberry leaves are fed in
accordance with the juvénile‘ stages of the silkworms. Management work at the
mulberry plantation mainly consists of ridging, fertilizer application, chemical
spraying, weeding and irrigatidn.

The benefits of sericulture include a supplementary income for farmers and
sericulture contributes to soil conseljvation through the planting of mulberry

- trees to feed thé silkworms. Relatively large land and cooperative work are

required to introduce sericulture; making proper guidance on the technical and
other preconditions for sericulture essential for farmers.

Pisciculture

A number of fish ponds of different shapes and sizes are seen in places of
abundant water Supply in the Study Area. Small ponds are generally found in
the domestic gardeﬁs of farmers and provide a source of protein, a place of
relaxation and a pleasing environment, Well-irrigated paddy fields are
sometimes temporarily converted to fish ponds.

Fish ponds are simply dug and water is supplied from rivers or natural ponds
through bamboo pipesror' other means. Such native species as ikan mas, nilemu
and mujairu are bred in the traditional manner using mixed feed consisting of
rice bran and fish meal prepared by the farmers. Albizia, coconut palm, banana,

setaria and lemon grass, efc. are planted around the fish ponds to provide shade
and to prevent damage by wind but there is still much scope for improvement.

In the future, farmers hope to enlarge and 1mprove the ponds, to supply their
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own fry and to establish good forests for the proper management of (ish ponds
and water conservation.

3.9 Spread of Soil and Water Conservation Measures

3.9.1  Enlightenment and Guidance

(1)

2)

Orgamzatlons

Actlvmes to spread 5011 and water conservation measures in the Study Area are
conducted by the Agricultural Extension Cenires at Cicalengka, Tanjungsari
and Cilengkrang, all of which are controlled by the Bandung Branch of the
SBRLKT Citarum, A senior regreening extension worker is stationed at each
of these centres to supervise the work of field regreening extension workers.
The main role of this senior regreening extension worker is the preparation of a
plan to spread soil and water conservation measures in each locality,
coordination between the centre and local inhabitants and the
education/training of field regreening extension workers, Field regreening
extension workers are stationed in villages (Desas) to transfer soil conservation
techniques through direct contact with farmers. ' '

The numbef of regreening extensior: workers in the Study Area is currenily 11
at the Cicalengka Centre, 11 at the Tanjungsari Centre and 10 at the
Cilengkrang Centre (the Ujungberung Centre was merged with the Cilengkrang
Centre some time ago), totalling 32.

Actmtles

The followmg activities are implemented by the 1egreemng exiension workers
of the Agricultural Extension Centres.

1) Aciivities to improve the knowledge of farmers of the technical aspects of
the land rehabilitation and soil conservation project (RLK'T)

2)  Activities to help farmers understand their role in the 1mplementat1on of
the RLKT and to prov:de technical guidance

3) Act1v1t1es to heip farmers understand the neceSSll;y and expected role of
agroforestly

4) Productlon_and supply of seedlings

5)  Activities to develop villages
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The targets of these activities are achieved through meetings with farmers and
the active use of demonstration plofs. Meetings with farmers are held 4 - 5
times/month and guidance is pro’vided via the village chiefs and leaders of
farmers' groups on soil and water conservation methods, the establishment of
nurseries and other problems raised by farmers, According to the regreening
extension workers, farmers in the Study Area understand the purposes and
methods of the RLKT and the atiendance of farmers at the demonstration plots
~is quite favourable. Remaining tasks are to achieve the active participation of

women and unorganized farmers.

According to officials of the Cicalengka Centre, while the farmers' level of
understanding of the RLKT is quite high and is accompanied by a good
learning performance of the relevant techniques, the level of learning
- accomplishment vis-a-vis vegetation conservation techniques is rather inferior
to that of conservation techniques in the civil engineering field, including
terracing and the construction of check dams.

As the leaders of farmers’ groups have a better understahding of the various
~ techniques than ordinary farmers, the further teaching and training of these
leaders should prove very beneficial to accelerate the adoption of soil and
water conservation measures by ordi'nary farmers. In short, the preparation of
measures to accelerate the revegetation of the Study Area is necessary. These
measures include a good understanding of tree characteristics and the multiple
use of land. With regard to thé_ farmer respons'e to new agricultural products,
they tend to quickly master the cultivation techniques for medicinal herbs,
groundnuts and vegetables but are slow to adopt new techniques for growing
coffee and tea, etc., ”pos;sibly because of their strong tendency to rely on
traditionél techniques. G_iven the fact that the le'arning speed of new techniques
by faméfs depends on the type of crop, it is necessary to provide guidance
which takes the idea of the right crop for the right Jand and the intentions of
farmers int.o consideration when introducing new crops following the
implementation of agroforestry or the development of terraced fields.
According to officials of the SBRLKT Citarum, the present number of
regreening extension workers is inadequate to proifide'efﬁcient guidance for all
-villages, suggesting a need to further educate and train such workers.

While the activities of the regreening extension workers are assisted by the use

~ of facilities and equipment, etc., it is also true to say that the inadequate means
of transportation and educational facilities has made enlightenment and
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‘guidance activities partly redundant, From the perspective of farmers, the use

of teaching materials by regreening extension workers is highly desirable to
convey new knowledge on soil and water conservation measures.

392  Education and Training

)

@

Current Conditions of Education and Training

The education and training of farmers in the Study Area for the purpose of
promoting soil and water conservation measures are mainly conducted thrcugh
seminars and visits to demonstration plots at the Agricultural Development
Centres. However, these efforts are still deemed inadequate in view of the
strong requirement for the education and training of local inhabitants on the
importance. of ‘soil conservation and local development. In the case of
regreening extension workers, these all undergo education and training on
afforestaiion and revégetat_i(’)‘n. techniques and methods to spread such
techniques among fz_irmérs at the fo'réstr'y ‘tr'a'inin_g centres at Bogor and
Kadipaten, etc. as well as at the Agricultural Extension Centres. They would
like to receive advanced education and training in the future on general issues
relatmg to agriculture and forestry and on various ways'to solve problems in
these fields.

Training Centres

At present, there are no trammg centres in the Study Area, The nearest centres
which provide education and training for ex.tensmn workers, farmers and
vﬂlage leaders are located in Kadlpaten, Clmanuk and Wonogm Training is
provided by these centres on the followmg 1ssues

@ Measures and techmques relatmg to 3011 conservauon

® Techmques relating 1o afforestatron and revegetatxon

®  Techniques relating to forest survey and land survey

While trammg was once dommated by classroom teachmg, field trammg is

_ increasingly - gammg in. importance. An agroforestry. demonstratmn centre,

arboretum and terraced field have been constructed around the lecture buﬂdmg
at the Cimanuk Training Centre, emphasising field work Followmg the

'mrroductxon of new techniques and improved training . methods etc., the

number of specialists who have:bcen recruited as new iecturers has been

increasing,
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3.9.3

Some 400 - 500 fanners/year-imdergo training. Most of the training courses are
* as short as 5 - 10 days to avoid interfering with farming work. The attendance
of farmers at the training courses are arranged by the extension works of the
SBRLKTs. All expenses, including the transport and accommodation costs, are

paid by the central government.

If the attendants successfully finish the courses, the certificates are awarded for
propaganda to other farmers.

Demonstration Plots

The demonstration plots, which are designed to improve soil and water conservation
measures and to increase the yield of agricultural products in local areas through the
demonstration of measures to achieve such targets, are attracting much attention on
the part of the local inhabitants.

24 demonstration plots have been es_téblished in the Study Area with the INPRES
budget since 1981 and 'hafve been very much participated in by local farmers. In
general, each plot consists of some 10ha, With the participation of some 20 farming
households, vegetative measures using trees and crops and such civil engineering
measures as the construction of terraces and waterways have been experimented to
achieve the above—mentioné_d targets. As part of the vegetative measures, the use of
fertilizers and pesticides has been added to the simple planting of trees and crops to
increase the yield, The actual species planted are albizia, jack fruit and avocado,
etc., all of which enhance soil and water conservation as well as having good
income prospects. The agricultural crops are commonly upland rice, maize and
cassava, etc. although tobacco and soybeans have also been introduced in some
plots.

The project period is usually 3 years and the first year is used for land preparation,
followed by 2 years of pilot management and maintenance. Civil engineering
measures and vegetative measures are mainly employed in the dry season and the
rainy season réspectively by farmers' groups. While farmers generally show strong
interest in the demonstration plots, the actual level of their participation significantly
varies depending on the state of land ownership and the dominant type of farming in
each locality. The existing demonstration plots have assisted farmers to experience
the positive effects of the dcmonstrated measures in terms of reducing the soil loss
and increasing the yield. They have also stimulated the interest of visiting farmers
from neighbouring areas in adopting similar measures in their own villages.
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The demonstration plots are not without problems, In the technical field, these include @
felling of the planted trees by farmers following a reduced crop yield due to the deprivation of
sunlight by the trees and @ difficulties in selecting suitable crop varieties and obtaining a
supply of seeds. Problems associated with plot management include @ insufficient
information on market trends, @ inadequate project period to fully materialise the
demonstration effects and to master both management and maintenance skills and @
inadequate means of plot access and inadequate provision of information boards.
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CHAPTER 4 BASIC PROJECT CONCEPTS

4.1  Principles of Upland Plantation and Land Development Project

(1)

(2)

(3)

The active implementation of soil conservation measures in the Planning Area is
strongly required, not only to maintain or cven increase agricultural production by
means of preventing sediment discharge from dry crop fields and other types of
agricultural land located in the sloping uplands of the Study Area but also to
reduce sedimentation at the Saguling dam in the lower reaches. Although the
prevention of as much sediment discharge as possible in the Study Area is
desirable, realistic targets should be adopted for the Project based on a balanced
assessment of the relationship between the expected sediment discharge reduction
volume and the cost of achieving such reduction and the possible impact of the
soil conservation measures to be introduced on agricultural production.

In planning soil conservation measures, targets should be determined in terms of
the actual soil erosion volume. A realistic target must be infroduced for each
zoning category employed by the DEPHUT for the purpose of national land
conservation while taking the social and economic conditions and the
opinions/preferences of the farmers in each locality into consideration.

In particular, such vegetative measures as forest development and agroforestry
and civil engineering measures, including terracing, should be actively introduced
for dry crop fields which suffer from serious soil erosion. Moreover, check dams
and gulley plugs should be constructed at sites of devastation along torrents fo
protect the torrents. Forests specially designed to control erosion should also be
created for the same purpose.

When implementing these measures, the participation of local inhabitants should
be actively encouraged through the adoption of social forestry, including the
planting of multi-purpose species, to achieve not only soil erosion prevention but
also increased income as well as local development. The adoption of social
forestry is justified on the grounds of the reality of land use and land ownership in
the Planning Area.

As the existing nurseries are incapable of producing a sufficient number of

seedlings for the envisaged forest development, agroforestry and roadside
planting, new nurseries should be established fo ensure a smooth supply of
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4)

5

(6)

seedlings. In view of the required transportation time for seedlings and the
managerial requirement of a nursery, the establishment of a number of small
nurseries throughout the Planning Area is preferable so that local farmers will find

it easy to work at these nurseries.

Examination of the necessity to establish wood processing facilitics as part of the
infrastructure improvement finds that the inclusion of such facilities in the Project
is unnecessary. The reasons for this decision are that the existing wood processing
facilities are not fully operating due to difficulties in securing a sufficient volume
of logs and that the owners of these facilities intend to expand their operation to
meet the increasing demand provided that the preconditions of such expansion,
i.e. sufficient finance and log supply, are met.

Road conditions in the Study Area are generally rather poor, causing problems in
the transportation of agricultural products and sediment discharge. The active
improvement of road conditions is necessary by means of paving, slope protection
and the construction of gutters, etc. Work roads will be constructed under the
Project where necessary to assist the construction of check dams and
demonstration plots. In addition, new roads will be constructed in mountainous
arcas where the transport network is poor to facilitate the transportation of goods
and exchanges between villages in order to improve the lives of local inhabitants,

Unfortunately, the need to implement soil and water conservation measures in the
Study Area is not yet fully understood by local inhabitants, presumably because of
the lack of sufficient funds to implement such measures, shortage of extension
workers, shortage of equipment and materials to improve the level of
understanding and lack of clear incentives for farmers to adopt such measures.

in view of these circumstances, the Project will assist the recruitment of new
extension workers and the provision of the necessary equipment and materials.
The Project also envisages the construction of a training centre and demonstration
plots to upgrade the abilities of extension workers and the implementation of
more aggressive measures to both enlighten and train farmers.

Given the facts that most land in the Planning Area is privately owned and that
most local inhabitants are engaged in agriculture, it is essential to enlist the
cooperation and understanding of local inhabitants for the smooth implementation
of the Project. The role of local inhabitants will become increasingly more
important at the management and operation stages of the Project following the
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completion of construction work. Consequently, the participation of farmers
should be emphasised at the project implementation stage.

Coordination between administrative orgahizations should be properly planned as
part of the project implementation system as the Project involves not only one
municipal and 2 district authorities but also the main local offices of the DEPHUT
and other departments. At the project implementation stage, the technical and
management staff of the Project Office will conduct the necessary coordination
and supervision of all the components of the Project. In this context, the plan will
be formulated to harmonize with the spatial plans prepared by Planning Boards at
the levels of Province, Municipality and District.

(7} From the viewpoint of environmental conservation, the Project will emphasise the
implementation of soil conservation measures to achieve a favourable
environmental outcome. The measures envisaged include the conversion of dry
crop flelds where soil conservation measures are not currently implemented to
agroforestry fields and civil engineering measures to prevent sediment discharge.

From the local socioceconomic point of view, the Project should prove highly
beneficial for local communities in terms of an increased yield of agricultural
. products and new employment opportunities created by the Project.

(8) For this -plan, financial and economic analysis will be conducted in order to
examine whether or not the project is feasible.

4.2 Farmland and Forest Land Conservation Measures

(1) Examination of Concrete Conservation Measures

The Project aims at achieving local dévelopment by means of preventing soil loss
and promoting agriculture and forestry. It is important for these 2 targets to be
well balanced in order to prepare the optimat project contents.

Two plans were introduced to examine the actual farmland and forest land
conservation measures to be adopted to particularly emphasise one of the above-
mentioned 2 targets. Plan 4 focuses on erosion control through the conversion of
land to forests with the'subject_ land being not only bare land and grassland but
* also those dry crop fields and mixed gardens, etc. with a high risk of soil erosion.
In contrast, Plan 1 focuses on the implementation of soil conservation measures
for farmland only to maintain the existing farmland size, particularly dry crop
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fields, while keeping the conversion of farmland to such non-farmiand as forests
to a minimum. Between these 2 plans are Plan 2 and Plan 3, both of which
involve the development of new forests and the introduction of agroforesiry in
different degrees depending on the actual risk of soil erosion and the existing land

use.

Table 4-1 shows the changes in land use, volume of controlled soil loss and
project cost (unit price as of 1992 x project scale), estimated based on the
different compositions of the conservation measures of these 4 plans. The matrix
of soil conservation measures for each plan is given in Table 4-2.

Plan 1 has the problem of not sufficiently preventing soil loss while Plan 4 has the
problem of disrupting the agricultural activities of local farmers, Plan 2 and Plan 3
appear to present the most balanced alternatives 1o achieve the 2 objectives of the
Project, i.e. the prevention of soil loss and local development. Comparison of Plan
2 and Plan 3 shows that the project cost estimate of Plan 3 is higher than that of
Plan 2 and that the soil toss prevention cost per one ton of soil of Plan 3 is slightly
lower than that of Plan 2.

Given the seriousness of the current soil erosion in the Planning Area, the
employment of Plan 3, of which the soil loss control performance is superior to
that of Plan 2 by 13 points, is deemed appropriate. Based on the above
consideration, it has been decided to adopt the contents of Plan 3 for the Project.
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Table 4-2 Matrix of Conservation Measures for Each Alternative Plan

Alternative Plan 1

Note: Figures in the matrix correspond to the following code numbers for vegetati\?é measures.

VYegetative Measure

Code Number

Preservation of Current Conditions

Improved Dry Field Type 1
Improved Dry Field Type 2
Agroforestry Type 1
Agroforestry Type 2-
Forest Development Type 1

.| Porest Development Type 2

Forest Development Type 3

O N T N R Sy

- 80 -

Cultivation Zone Buffer Zone Protection Zone
Soil Erosion Risk | 1213 las g1 23 14/5 1 2/3 | 4/5
Dry Crop Field (with Terraces) 10 0 0 10 0 0 0 0 |0
Dry Crop Field (without Terraces) 0 0 0 0 0 1/2 0 0 1/2
Mixed Garden (2 71%) ]a 0 0 0 0 0 0 0 0
Mixed Garden (21 - 70%) 0 0 0 0 0 1|0 0 0 |0
Shrub 0 0 5 0 0 5 0 5 |5
Grassland 3 3 3 3 3 3 5 5 5
Cuarry 0 0 5 0 5 S 0 5 5
Alternative Plan 2
' Cultivation Zone Buffer Zone Protection Zone
Soil Erosion Risk 1 213 445 1 2/3 [ 4/5 1 2/3 1 4/5
Dry Crop Field (with Terraces) Q Q 12 10 10 1/2 12 1172 (12
Dry Crop Field (without Terraces) | 0 0 12 0 12 1R 12 V12 |12
Mixed Garden (= 71%) 0 0 0 0 0 |0 0. |0 0
Mixed Garden (21 - 70%) 0 0 10 0 ] 0 0 0. |0
Shrub 5 5 5 5 5 5 5 5 5
Grassland 3 3 3 3 3 5 5 5 5
Quarry 5 5 5 5 5 5 5 5 5
Alternative Plan 3
' Cultivation Zone Buffer Zone Protection Zone
Soil Erosion Risk L 1 2/3 1 4/5 1123 145 |1 213 145
Dry Crop Field (with Terraces) 172 1/2 1/2 12 (12 |3 I 13 5
Dry Crop Field (without Terraces) 1/2 1/2 1/2 12 112 13 1 3 5
Mixed Garden (= 71%) 0 0 0 0 0. 0 0 0 6
Mixed Garden (21 - 70%) 0 0 0 0 g 4 0 4 7
Shrub S 5 5 5 5 5. ] 5 5
Grassland 3 3 3 5 5 5 5 5 5
Quarry 5 5 5 5 5 5 5 5 5
Altemative Plan 4
' - Cultivation Zone Buffer Zone - { Protection Zone
Soil Brosion Risk 1 2/3 4/5 1 273 145 |1 2/3 | 4/5
Dry Crop Field (with Terraces) 12 3 3 3 5 5 5 5 5
Dry Crop Field (without Terraces) 1/2 3 5 3 5 5 5 5 5
Mixed Garden (2 71%) 0 ) 6 0 6 |6 6 6 6
Mixed Garden (21 - 70%) 0 4 7 4 7 7 7 i 7.
Shrub 5 5 3 5 5 5 5 5 |5
Grassland 3 5 5 5 5 5 5 5 5
Quarry 5 5 5 5 5 5 5 5 15




(2) Matrix of Conservation Measures

The matrix of conservation measures based on Plan 3 is shown in Table 4-3 to
indicate appropriate measures for the different land use zones in use in Indonesia
for national land conservation purposes. The selection of such measures is based
on the degree of erosion risk, present land use and socioeconomic conditions, elc.
The zoning criteria, soil erosion risk ranking and land use/vegetation categorics
subject 1o soil conservation measures are given in the Supporting Report B1. The
conservation measures to be introduced for each zone are described below,
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1)

Protection Zone

2)

3)

This zone is designated for the protection of natural resources and soil, etc.
and, therefore, any type of land use which may accelerate soil erosion must
be avoided. Many forests in the Planning Area which are managed by the
Perum Perhutani Unit II1 belong to this zone. As types of land use resulling
in much soil erosion, such as dry crop ficlds, are actually observed in this
zone, such conservation measurcs as forest development will be introduced.

The subject land for conversion to forests includes dry crop fields and mixed
gardens with a soil erosion risk of Rank 4 or higher and all shrub, grassland
and quarries. In the case of land with a soil erosion risk of Rank 3 or fower,
either agroforestry or an agricultural ‘method with a high degree of soil
conservation (hereinafter referred to as improved dry field farming) will be
introduced as shown in Table 4-2.

Buffer Zone .

This zone has the mixed characteristics of a protection zone and a cultivation
zone and is designed o ease the expansion of land use which has a high risk
of soil erosion. The conservati_en measues to be introduced will be designed
to be in harmony with the purposes of the present land use. The subject land
includes all dry crop fields with a soil erosion risk of Rank 4 or higher and
mixed gardens of less than 70% in crown density for agroforesiry and dry
crop fields with a soil erosion risk of Rank 3 or loWer for improved dry field
farming. Shrub, grassland and quarries will be subject to forest development.

Cultivation Zone |

For land classified as a cultivation zone, agricultural and other types of land

‘use should be actively sought as this zone has low soil erosion potential. As

the zone in the Planning Area is characterised by a hlgh level of economic

. activities (agricultural and mdustnal) the introduction of soil conservation

measures should be carefully planned so as not fo interfere with existing
activities. Soil conservation measures will be nnplemented as long as they
do not contradict the purposes of existing land use. In the case of dry crop

fields, improved dry fleld-farr_n_mg_ will be introduced in general fo achieve a

high degree_of soil conservation. The status quo will be maintained in the

~case of mixed gardens while shrub and quatries will be subject to forest

| development Agroforestry will be introduced for grassland to facilitate the

agricultyral use of such land. Terraces will be established for dry crop fields
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4,3

4.4

and mixed gardens. Bench terraces will be used for a slope gradient of more
than 10% but less than 30% while small dike terraces will be used for a

slope gradient of more than 30%.
Sediment Control on Torrents and Banks

The estimated annual scdimentation volume in the catchment area is 16.9 m3/ha/year |
based on the recorded sedimentation volume at 28 check dams in the Planning Area as
already described in 3.3,2. The following plan o control soil erosion at torrents has

been prepared using this figure.

The soil loss prevention target is to contain soil erosion below the allowable level. As
0.55mm of soil is annually created (5.5 m3fhafyear) in the humid tropical zone (Wood,
S.R. and Dent, F.J., 1983, [ecs. A Land Evaluation Computer System Methodology),
containment of the soil loss below this level should preserve land productivity.
Therefore, 5.5 m3/ha/year is adopted as the allowable soil loss volume. The Projebt is
expected to reduce the soil erosion volume to a level below this allowable volume. Any
surplus sediment discharge during the project implementation period above the
allowable volume will be deposited in torrents and measures to prevent bank erosion
will be simultaneously implemented.

The DEPHUT calculates the sedimént discharge volume by multiplying the soil
erosion volume given by the USLE method by thi_a SDR (sediment delivery ratio) value
reflecting the size of the catchment area. The study on the annual sedimentation
volume at each of the 28 check dams in the Planning Area and the soil erosion volume
in the catchment area of each dam, caiculated using the USLE method, found a positive
correlation between the 2 values. However, the correlation coefficient was too small to
be relied upon to assume the actual sediment discharge volume. Consequently, the
estimate of the current sediment discharge volume of each catchment a_réa for the
present study was based on the findings of the survéy on the sedimentation volume at

the check dams.
Incentives for Farmer Participation and Support Activities

As already stated in the previous section, the active participation of farmers is the key
to the successful development of the Project. It must be noted here that thereis a strong
hope among farmers for financial assistance as’ most of the respondents of the
questionnaire pointed out the difficulty of increasing their agricultural income due to
the inadequacy of inves:tment funds. Consequently, farmer participation in the Project
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4.5

can be reasonably stimulated by the construction of new terraces or the repair of old
terraces, the provision of subsidies to purchase chemical fertilizers, high yield varieties
and agricultural tools and machinery and/or the provision of assistance in kind rather
than cash, In order to maintain the long-term effects of a short-term project, the project
must present the attractive prospect of agriculture being a profitable business for
farmers. Many of the questionnaire respondents actually noted several ways of
improving their income and areas in which they would like to see assistance
forthcoming. These are improved farming techniques, cultivation of cash érops,
introduction of high yield as well as certified varieties and improved accessibility. All
of these should be m'ateri_alise'd hand in hand with support in terms of farming
techniques and marketing, such as the improved quality, quantity and price of
agricultural products and strengthening of the negotiating power in post-harvest

marketing.

Provided that farmeis’ groups are established, support for farmers is classified into 2
éatégoriés, i.e. technical support for soil and water conservation and agricultural
production and management support for marketing and the joint purchase of
equipment, etc. The actual support services for farmers will be materialised t'hrough the
mobilisation of regreening exfension wofke_fs and agricultural extension workers,
recruitment of specialist consultants (particularly in the fields of marketing, finance and
equipment procurement}, cooperation with related organizations, provision of training
courses, preparation of brochures and the introduction of a reward systern vis-a-vis
farmers and extension workers. These support services should be periodically reviewed
in view of their updating and imp_rovémcnt. In particular, extension activities should be
strengthened as these activities constitute the direct, grass-root efforts of the

: gov'erhment, necessitating extensive training and guidance (both technical and

management support activities) for extension workers at the initial stage of project

-implementation. Furthermore, due consideration should be given to the necessity to

increase the number of extension workers (especially senior extension workers), to
prolong the assignment period of each extension worker (to facilitate communication
with farmers) and to adopt measures to secure capable extension workers.

Implementation System and Schedule
(1) Project Implemeutatibn Systém |
It is essential to secure the cooperation and understanding of local farmers for the

successful implementation of the Project as most of the Planning Area is privaiely
owned and also as-most farmers in the Planning Area rely on agriculture as the
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main source of income. As farmers will increasingly play a central role at the
‘management and maintenance stage of the Project, the project impiementation
system should incorporate incentives to stimulate farmer pa1t101pat10n to
strengthen extension activities and to ensure continuous maintenance work.

In addition to active farmer participation in the Pr_oject, good coordination
between the local offices of govemmént organizations relate_d to the Project is also
a key to the Project's success. It is impoi't_ant for ihe Project to be imp]eiﬁented in
a well balanced manner over the entire Planning Area covering as much as 33,000
ha, taking the actual conditions of each sub- watershed into cons1delat10n People
with suff1c1ent knowledge and expenence of plannmg and implementing such a
large project, including the procurement of the ng:ces_sary equipment and materials
and relevant financial management, are not readily available. Consequently, the
appointment of foreign consultants is included in the project planﬁing fo ensure
efficiency in the above-mentioned fields. Local consultants with professional
knowledge and skills in terms of design work and superv131ng w1ll also be needed
to assist the technical staff at the Project Office.

(2) Project Implementation Schedul_e

As mentioned earlier, the Project is deemed to be very urgent, requiring
implementation-and. completion as soon as possible. In view of the envisaged
scale of the Pfoject, implementation system and conditions and activities of
farmers' groups, a project period of 7 years has been adopted. The planned scope
- of the project-related work will be less intensive or extensive in the first hall of
~ the project period and will gradually increase ‘in intensity halfway through the
period. The reasons behind this heavier work volume in the second part of the
project period are (i) the organization of _'farniers'int_o ‘groups with their full
consent will be a time-consuming process and (ii) project implementation skills

can be expected to gradually improve only over a number of years.

4.6  Project Evaluation

(1) Financial Analysis
The purpose of the financial énaiysis is to study financial feasibility of the -

project.

The following are three pci'spet:tives which we tak_e when ‘we conduct financial
analysis for the project. Each of the perspective is shown in Fig. 4-1.
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2)

Analysis from a Total Investment View Point (Total Investment Analysis)

To provide a framework of the financial anatysis from a total investment
view point, it is assumed that the project 13 implemented by one entity which
consists of relevant governmental agencws and farmers, The analysis is
made on this entity by taking into account total receipts and expenditures
from the entity. However, the setting-up of such an entity is just for the
purpose of the analysis and does not make a premise for the results of the
analysis. Firstly, per ha incremental net présent value is calculated for each
of planned changes in cropping patterns. Per ha net present values are, then,
multiplied with a size of areas(ha) for reépective changes in cropping
paiterns, This leads to the total net benefits from changes in cropping
patterns in the total project areas. In addition to this, costs and benefits from
other project components such as construction of roads are added for total
investment analysis.

Analysis from a Farmer's View Point

While the analysis from a total invesiment view p'oint as in the above 1) puts
its focus on financial feasﬂ)lhty of the project as a whole, the analysis from a
farmer's view point looks at the expected project impact on individual
farmers, especially how the project contributes to the increase in their living
standard. However, it is difficult to generalize the farming practice in the
project area because the farming pattern and farming size vary in the area.

h Furthermore, since prices used for the analysis are fixed throughout the

project life, it cannot be denied that the anaiysm is rather static, Therefore,
the results of this analysis should be reviewed, taking into consideration

these limitation of the analysis.

The following farming pattern is analyzed in this analysis as a general

' pattei"n of farming practice in the project area. Firstly, per ha incremental net

present v_ailue is calculated for each of plahned changes in cropping patterns.

N T_hen; wéighted average of per ha incremental net cash flows are obtained in

accordance with the planned areas for cropping pattern changes in 1994. As
the weighted average of incremental net cash flow is thus per ha base flow,
the farming size is scaled down to 0.2 ha and so is the net cash flow. The

~ analysis from a farmer's view point is made on the weighted average of

expected net cash flow from 0.2 of farming land to study how much the
farmer improve their living standard. This is done how much the farmer can
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3)

spare. for their livelihood from the incremental net cash flow without
damaging the feasibility of the project.

Total Investment Analysis
Farmland and Forest :
Land Conservation * Subsidies
. (Institutional Credits)
. Farmers o ) Governpment of Indonesia
' "~ (DEPHUT)
Repayment for
the Credits
Other Investment ltems Investment Capital
(such as roads) a

Fig. 4-1 Approach Flow of Financial Analysis

Analysis from a Government View Point

The government involvement in the project is to establish and improve

pubhc mfrastructure such as roads, and to provide farmers with subsidies
and/or mstltutlonal credits in order for them to chanoe exmtmg cropping
patterns.

When the government promotes changes in cropﬁing patterns by providing
subsidies, there will be no direct financial benefits to the government.
Therefore, the financial analy51s is not conducted in this case

When institutional credits are extended to encourage change in cropping
pattern, there will be dlrect ﬁnanmal benefits in the form of interest receipt.
However, based on the study, it is deemed difﬁcult to promote cropping
paitern changes for soil conservation through prov_lslon_ of credits because
the project needs to cover the'ent_i_re project area. Among the reasons for
difficulties are small s'calc_ farming, less experience of farming by getting

'credi'ts, shortage of collateral for credits, etc. For these reasons, the financial
analysis from a view point of the government is not done in the case of

institutional credits as well,
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4.7

(2) Economic Analysis

The purpose of the economic analysis is to study whether or not a project is
feasible for the country. Thus,'the analysis is made from a point of view of the
whole of the nation. Economic prices derived from market prices are used for the
analySis. Taxes and subsidies are treated as items to be transferred among
concerned parties. Materials used in the project are classified into either tradable
goods or non-tradable goods and the adjustment for foreign exchange premium is

made on tradable goods.

In addition to the benefits expected from farming practice(partly benefits from
fish farming and animal husbandry), off-farm benefits are also taken into account
for the economic analysis as positive economic externalities.

Environmental Care

As the first steps of environmental care, scoping will be conducted as part of the Study.
The envisaged Project can be described as being an environmental conservation project
to alleviate the scrious adverse impacts of such existing types of land development as
dry crop fields which cause soil erosion. Consequently, it is reasonably judged that the
Project will not have any significnatly negative impact on the environment.

Indonesia's Government Regulations No. 29 (1986) spell out the types of projects

" which must follow the environmental assessment procedure (hereinafter referred_ t0 as

the AMDAL). As the present Proje'c_t consists of conservation measures to be
introduced vis-a-vis "land use causing soil erosion", it appears to be outside the scope
of the AMDAL. Given this judgement, it has been decided to prepare an environmental
care pla_n so that environmental impact assessment of limited subjects can be conducted
to further emphasise the environmental care taken by the Project as an environmental

conservation project.
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CHAPTER 5 WORK PLAN

51 Farmiland and Fo'r_est Land Conservation Plan

In this chapter, the work plan is described to indicate the scope and actual components

of the civil engineering and vegetative measures which will be introduced in

accordance with the conservation policies described earlicr at farmtand and forest land

where serious soil erosion is taking place.

511 Establishment of Terraces

Terraces will be established depending on the land conditions and soil erosion rank
to prevent soil erosion at dry crop fields. The following work types which have been

firmly esta_blished in the Planning Area will be introduced.

1)

(2

Bench Terraces

In accordance with the conservation policies, bench terraces (teras bangku) will
be introduced at dry crop fields with a slope gradient of between 10 and 30%.
These bench terraces will be accompanied by waterway works (saluran
pembuangan air) for surface drainage. The plannéd area for bench terracing is
5,448 ha.

Small Dike Terraces -

Small dike terraces (teras gulud) will be introduced at dry crop fields with a
slope gradient of between 30 - 40% as suggested by the conservation policies.

'The planhed area for small dike terracing is 2,320 ha.

Figs. 5-1, 5-2 and 5-3 show the standard cross-section of a bench terrace, small
dike terrace and waterway works while Table 5-1 shows the planned area for

each type of work by sub-watershed.

Table 5-1 Planned Area of Terracing by Sub-Watershed

(Unit: ha)

Sub-Watershed

1 1.72 3 4 5.1 6 7 8 Q 10 11 12 | Total

.Code Number _

Bench Terraces 344 | 524 | 460 | 504 | 800 676 1 202 | 508 | 780 | 244 | 128 | 188 | 5,448
Small Dike . :

Terraces 21.2 183 | 1127 160 | 236 | 324 240 220 | 3081 104 | 96 | 120 2,320
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Waler way

Fig. 5-1 Bench Terrace

Bahking

Water way

Covering by herb

Fig. 5-2 Small Dike Terrace

Covering by herb

= Covering —~
byherb

Fig. 5-3 Waterway Works
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51.2 .

Forest Development

The main purpoées of forest devel'ppme_nl'are to plant new trees to prevent soil
erosion at farmland and forest land with a high erosion risk and to increase the
production of tit_hber and firewood to achieve a stable life for local inhabitants.
Therefore, it is important to make local inhabitants understand the fact that the
planting of trees is necessary for not only increased income but also for the
conservation of farmland and forest land. |

In the case of national forests, the Tumpangsari system is used with a planting
distance of 3m by Zm. A wider planting distance will be adopted for the Project to
increase the cash income from agricultural products. The planting of cotfee, jack
fruit and avocado trees in forests at certain proportions will be considered to
maintain the household economy of farmers through the annual cash income to be
realised from these trees. '
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(1) Forest Development: Type 1 Forest (Uniform Afforestation)

2)

Uniform afforestation will be introduced at land which is currently used as dry
crop fields, shrub, grass'land or quarri'es- and which are designated to become

Type 1 forests in the conservation measure matrix,

1)

2)

3

4)

Selection of Species

Suitable species are albizia and others for short rotation and surian and
others for medium or long rotaiion. The selected species are listed in
Supporting Report C1. :

Planting Method :

The contour planting method with a planting distance of 5m by 2m will

- be employed (1,000 trees/ha). Because of the adoption of the

Tumpangsari system, the intercropping of agricultural products will be
conducted for 2 - 3 years after planting in accordance with the planting
process explained in 5.1.3 - Agroforestry.

| Tending Method

- Weeding will be unnecessary because of the adoption of the
Tumpangsari system.

- Thinning and pruning will be conducted as required.

The agricultural products wiII be managed in accordance with the process
described in 5.1.3 - Agroforestry.

Harvesting

‘Short rotation species will be harvested in 5 years while medium or long

rotation species will be harvested between 8 and 15 years.

Forest Development: Type 2 Forest (Upgrading by Light Planting)

The light planting of trees will be conducted to convert those mixed gardené

which have a crown density of 71% or more into forests and which are

designated to become Type 2 forests in the conservation measure matrix. The

tree species and tending method will be the same as those for Type 1 forests
although 200 trees/ha will be planted fo achieve the target planting density of a
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(3)

Type 1 forest (initiat planting density: 1,000 trees/ha, density of fully grown
trees: 500 trees/ha).

Forest Development:"l‘ype 3 Forest (Upgrading by Heavy Planting)

The current mixed gardens which have a crown density of 21 - 70% will be
upgraded by heavy planting to Type 3 forests as désignated in the conservation
measure matrix. The tree species and tending method will be the same as those
for Type 1 forests and 300 - 800 trees/ha will be planted to achieve the target
planting density of a Type 1 forest (initial planting density: 1,000 trees/ha,
density of fully grown trees: 500 trees/ha).

The planned area for forest development by sub-watershed is shown in Table
5-2 while an example of the planting scheme is shown in Fig. 5-4.

Table 5-2 Planned Area for Forest Development by Work Type Sub-Watershed

(Unit: ha
Sub-Watershed
Code Number/
Forest 1 2 3 4 5 6 7 3 9 10 11 12 | Total
Develop- :
ment Type

Type 1 Forest

204 1 104 | 36 | 424 300 | 336 | 264 | 332 | 316 | 512 | 156 | 120 3,104

Type 2 Forest 0 8 0 ] 0| 0 0] : 0 0 0 B 0 24
Type 3 Forest 16 01 20 16| 12 12 8 4 0 12 0 0 100
Total 220 | 112 | 56 | 448 | 312 | 348 | 272 | 336 | 316 | 524 | 164 | 120 3,228
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Albizia
s

Dry Ficld Rice

A

- 5m .
o Forest Tree o Forest Tree (Albizia) o Forest Tree
2m 70770 Main Crop (Dry Field Rice)

R 25em X 25cm

o . .o o
Side Crop (Maize)
1 m X50cm

o O O

5.1.3

Fig. 5-4 Example of Planting Plan for Forest Development
(Based on Tumpangsari System)

Introduction of Agroforestry

The introduction of agroforestry aims at improving soil conservation as well as local
life through lasting production in the form of mixed gardens and others where trees
and crops are planted side by side for continual benefits from both.

Agroforestry can take the form of not only mixed gardens but also home gardens,
grazing forests, apiculture, sericulture and fish culture. Refer to the section on
settlement environment conservation for further details of home gardens. Grazing
forests are essential in areas where the dairy industry is promoted. Agriculture and
sericulture can be planned in conjunction with the use of demonstration plots and/or
check dams. No new development, however, is planned in these fields under the
Project. The present state of land ownership in the Planning Area appears unsuitable
for the promotion of such collective work as apiculture. No concrete work volume
has been planned in advance for the various types of agroforestry as each sub-
watershed has different agroforestry needs.
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(1) Type 1 Agroforestry

In the case of dry crop fields and grassland which are designated to become
Type 1 agroforestry areas in the conservation measure matrix, a combination of
trees and crops will be introduced as a new system of land use. The target
crown density of mnixed gardens after the employment of agroforestry is 71%
Or More. '

1}  Selection of Species

The selection of the species to be used for agroforestry will be made on
" the basis of their use. Appropriate species include albizia as a fast
growing tree, jack fruit, avocado, gnemon tree, petai, banana and papaya
as fruit trees, Nitrogen-fixing trees are also useful to preserve soil
- productivity, As damage to plants due to low temperatures is a possibility
in the Planning Area because of the high elevation, proper care shoutd be
taken in the selection of species,

2) Planting Method

a) With regard to the optimum combination of frees and crops, such
main crops as upland rice, red beans, groundnuts and soybeans and
such sub-crops as maize and chilies will be planted between the trees
and between the rows of trees. The selection criteria for crops are the
same as those used for the improvement of dry crop ficlds. Shade-
tolerant crops, such as ginger, will be selected with the crown density
is high. A combination of spar trees, such as Gliricidia maculata and
pepper, will produce a favourable result. (In the case of grazing
forests, such forage crops as elephant grass and king grass will be
planted'between the trees.)

b) “The approximate planting distance is Sm by 5m for timber and fruit
trees, 25¢cm by 25cm for main crops and 1m by 50cm for sub-crops.

¢) The trees will be planted between November and January (rainy
seaé_o‘n). Each planting hole will be approximately 30cm in diameter
and 30cm in depth. The planting method and fertilizer application for
.crops will be the same as those for the imprévement of dry crop ficlds.
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3)

4

Tending Method

The tree tending method will be the same as that adopted for forest
development, The spraying of pesticides and weeding will be conducted
as required for crops. Because of the need for environmental care,
pesticidéé with a low residual toxicity will be selected instead of organo-
chloride-based pesticides. Due attention will also be paid to the spraying
densi.ty.

Harvesting

The standard harvesting period for timber trees will be § years.

(2) Type 2 Agroforestry

Mixed gardens which: have a current crown density of 21 - 70% will be

“upgraded to Tyj)e 2 agroforestry areas through the planting of fruit trees and
shade trees. The target crowﬁ density by such planting is 71% or more. While
the selection of species and the tending method will be the same as those for
Type 1 agroforestry, 150 trees/ha will be planted to achieve the target planting
density of 400 trees/ha.

The planned area for.agroforesfr’y by development method and sub-watershed
is shown in Table 5-3 while an example of the planting scheme is shown in

Fig.

Table 5-3

5-5.

Planned Area for Agroforestry by Work Type and Sub-Watershed
(Unit: ha)

Sub-Watershed Code| .

11 2131 4! s e6{ 7| 871 9] 10] 11t] 12]Total

No./l'ype of Work

Type | Without .

i | Teraces | 28| 32188 | 720 8| 4| 16} 4 241 4| 0| 0| 38

Bench' 1 _ : .

Agro- | Terraces 0| 0| 0} 52| 40| 32) 20| 20 4y s6| 12| 4] 240

forestry | S i : ' '

orestey | Small DIkl 212 | 188 | 112 | 160 | 236 | 324 | 240 | 220 | 308 | 104 | 96 | 120 | 2,320
| sub-Totat | 240 | 220 [ 300 |- 284 | 284.] 360 | 276 | 244 | 336 | 164 | 108 | 124 | 2,940

Type 2 Agroforestry | 20 | 16 | 16| 20| 8 12 8 0f 8| 0| 24| 0] 132

Total 260 | 236 | 316 | 304 292-| 372 | 284 | 244 | 344 | 164 | 132 | 124 | 3,072

Note:

In the case of Type 1 agroforestry, the subjact area is sub-divided by the civil engineering work to be
conducted at the same time. :
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~_.. . ;
Groundnut ™, Maize K

Bench Terrace {for slope gradient of 10 - 30%})
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fg“ er Tree s Fruit Tree (Jack Fruit)
5m .
. * Main Crop {(Groundnut)

" . L : .:' 25cm X 25¢m
:( ‘ % .:-o [
? _ : ... Sub-Crop (Maize)
* Forage Crop (Brachiaria) Co . t m X50cm
; 25cm X 25¢m

Fig. 5-5 Example of Planting Scheme for Agroforestry

5.1.4  Improvement of Dry Fields

Dry crop fields, including _newly terraced fields, will be upgraded to ensure dry
farming with a high soil conservation performance by means of the appropriate
selection of species and improved planting methods.

(1) Type 1 Improved Dry F1eld

Improvement work will be conducted for the e)ustmg tenaced and newly
terraced dry crop fields.

1)  With regard to the s:eiect.ion of crops, the cultivation of crops for own
consumption will beénéouraged in addition to the cultivation of cash
crops. A planting area of 0.3 ha is required to meet the estimated annual
own consumption volume of rice (upland rice which is the main staple
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crop) of 1,200 kg (unhulled) of a family of five. Pulse is suitable as a dry
season crop. In areas with an excellent water supply, the planting of.
vegetables requiring plenty of water, such as tomatoes and cabbages, will
be encouraged during the dry season by means of irrigation between
ridges. The introduction of high yield varieties will e_ilso be considered to

improve productivity.

2) Intercropping and mixed cropping are appropriate planting methods for
soil conservation and to disperse the risks. The actual combination of
crops are the same as those for agroforestry. Cyclical planting, i.e.
stai‘ting with cereals, progressing to pulse crops and further to tubers
before réturning to cereals, will be employed to avoid a decline of the
yield due to the repeated cultivation of the same crops, Fertilizers will be
urea, triple superphosphate (TSP), potassium chloride {KCl), hydrated
lime and/or barnyard manure. The ratio of phosphate fertilizer will be
relatively high along with organic fertilizer because of the predominance
of volcanic soil in the Planning Area. The standard application mix of
chemical fertilizers will be 150 kg of urea, 100 kg of TSP and 50 kg of
KCl for common crops.

The multiple application of rice straw and agricultural product residue
will be effective for monoculture on terraced dry crop fields to prevent
soil loss and to maintain soil moisture during the dry period.

3) Trees will be planted along the edges of dry crop ficlds and on steep
slopes to protect such fields. In the case of newly established tc_rracéé,
such forage crops.as brachiaria and setaria and such trees as caliand.fa and
coffee will be planted along the edges of ﬁelds and on banked sections to
reinforce the terraces.

(2) Type 2 Improved Dry Field

Dry crop fields where the construction of terraces is not pianned will also be
improved. ' ' ' -

1) Although the crops to be planted will be the same as those for Type 1

improved dry fields, the plantmg of such tuberous root crops as cassava
- will be reframed from 1o assist soil conservation.
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2

3)

The planting method will be the same as that for terraced fields (Type 1

improved dry fields). The crops will be planted in strips along the contour

lines. The contour planting of such forage crops as elephant grass and

brachiaria will be conducted between the 'strips of crops to ensure soil

conservationl.

The planting of trees will follow the practices employed for terraced
fields (Type 1 improved dry fields) while the selection of specics will

adopt the same principles used for agroforestry.

The planned area for improved dry fields by work type and by sub-watershed is
shown in Table 5-4. ' '

Table 5-4 Planned Area for Improved Dry Fields by Work Type and Sub-Watershed

- (Unit: ha

; d .

N Tt 1 2 |3 a| s e |7 |8 o fw0]|1t]12 Tl
Existi '

e | 1s6| 48| aef2s2| o2 | 32| 48 {204l 12} 4| 4| o9

Type T | ool | 30s | 524 | a0 452 | 760 | 644 | 272 | 488 | 776 | 188 | 116 | 184 | 5,208

‘Sub-Total | 500 | 572 | 504} 704 | 852 | 676 | 320 | 692 | 788 212 | 120 | 184 | 6,124

Type 2 (No Terrace) | 32 | 84 | 384] 188 | 288 | 36| 160 | 240 | 108| 88 | 60 | 36 | 1,704

Total 532 | 656 | sa8] 892 | 1,140] 712 | 480 | 932 | 896[ 300 | 180 | 220 | 7,828

The selection of possible trees and croj)s will be conducied as follows.

1)

Selection Criteria and Method

a) Interviews with the SBRLKT Citarum and Dinas Pertanian Tanaran

Pangan Kabupaten Bandung were held in 1993 to establish the
suitable natural conditions: (rainfall, temperature, elevation and soil
type), economic conditions (demand, marketability, transportation and
suitébility for intensive work)'and other conditions (resistance to
-shade and also to disease and pests) for the following trees and crops.

- Trees-and ci‘op's suitable for the Planning Area which has a Type B
climate, volcanis soil type and elevation type(s) defined by Schmit
and Ferguson as referred to by "Pedoman Agroforestry Dalam

Perhutanan Social, Perum Perhutani, 1990".
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5.1.5

- Trees and crops suitable for the Planning Area which belongs to the
agricultural climatic zone C2 as defined by "Oldeman, L. R.: An
Agro-Climatic Map of Java, Contr, Centre. Res. Inst, Agric. Bogor,
No. 17, 1975".

Further interviews were held at the 3 BPPs located in the Study Area.
Based on a general evaluation of the tree and crop suitability in the
Planning Area, the tree and crop species suitable for the vegetative
measures to be introduced under the farmland and forest land
conservation plan were selected. Efforts were made in the final selection
to make the species meet the requirements of local inhabitants, taking the
findings of the social forestry survey and opinion survey (questionnaire
survey) into consideration. The suitability of the trees and crops to be
planted in the Planning Area is detailed in Supporting Report C1.

2) Points to Note in Selection Process

As the Planning Area is located near urban areas which provide markets
for all kinds of agricultural crops, the scope of selection is quite wide.
While the feasibility of the successful cultivation of the new crops,
including pepper, is fairly high, trial cultivation in home gardens and/or
demonstration plots is necessary, When attempting to grow exported
crops, their characteristics as commodity crops must be properly studied
in advance to minimise the inherent risks. Careful atiention should also be
paid to the selection of citrus fruits, petai and soybeans, etc. in view of the
prospect of crop damage by disease and/or pests depending on the local
conditions.

Conservation of Environment of Settlements

The total area of settlements, including housing sites and home garden sites, in the
Planning Area is 2,340 ha, accounting for 7.0% of the total Planning Area. As these
sites have an average annual soil erosion volume of 382.5 tons/ha, they constitute a
critical source of sediment discharge and it is said that the amount of discharge
cannot be ignored. Reduction of the sediment discharge at these sites is, therefore,
important in order to adequately conserve the environment. The following measures
will be introduced with the cooperation of local inhabitants,
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(1) . Construction of Absorption Wells

The functions of the absorption wells will be to reduce the surface runoff and
to increase the groundwater supply capacity.

The absorption wells to be constructed under the Project will have a cylindrical
shape and will be 1m in diameter and 3m in depth. The total number of
planned absorption wells is 1,760 based on 15 wells/ha (approximately one
well/household). These will be distributed in settlements where the houses are
located next to cach other. The planned number of wells for each sub-
watershed is shown in Table 5-5.

Table 5-5 Planned Number of Absorption Wells by Sub-Watershed

(Unit: sels
Sub-Watershed
Code No. 1 23|45 6] 7] 819 10} 11| 12] Tou
No. '
w‘;n;’f Absorption| o | 3501 260 | 340 | 110 | 70 | 140 {120} 100 { 90 | 80 { 10 | 1760

(2) Planting of Trees

Fruit trees, such as jack fruit, will be planted in home gardens. The planned
planting quantity by sub-watershed is shown in Table 5-6.

Table 5-6 Planned Planting Quantity for Home Gardens by Sub-Watershed

{Unit: trees)
Sub-
Watershed )
Code No. 1 2 37 4 5 G 1 8 9 10 11 12 | Total
Planned
Quantity 2,48019,200 1 7,040} 9,120 2,880 1,8401 3,680 3,120 2,640 2,480 | 2,160 | 160 | 46,800

Note:  The number of trees to be planted was calculated based on a planting density of 100 trees/ha to cover
20% of the settlement area.

(3) Hedges

Hedges cousisting of such short trees as Gliricidia maculata and caliandra will

be created around housing areas. The planned planting quantity by sub-
watershed is shown in Table 5-7.
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Table 5-7 Planned Planting Quantity to Create Hedges by Sub-Watershed

(Unit: trees

Sub- |

Watershed] 1 2 3 4 5 6 7 8 { 9 10 1 12 | Totat
Code No. .

‘Sﬁgﬁtﬁfy 12,400 [46,000 (35,200 45,600 [ 14,400 (9,200 |18,400 {15,600 113,200 [12,400 |10.800 | 800 [234,000

Notes: Trees for the hedges will be planted 1m apart in a straight line for 1% of the settlement area.

Fig. 5-6 shows a typical example of the components of a farmland and forest
land conservation plan.

Frui
Timber Trees ruit Trees ql\

Forest

Small Dike
Bench Terrace Terrace
Without Agroforestry
Terrace With Terrace
Settlement | ]
Bry Crop Farming
-Home Garden

Fig. 5-6 llustration of Typical Farmland and Forest Land Conservation Plan
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-5.1.6

Estimation of Soit Loss After Project Completion Using USLE Method

The expected land use changes resulting from the Project are shown in Table 5-8.

The main changes will be a decline of areas occupied by dry crop fields without

terraces and mixed gardens with a low crown density and an increase of areas
occupied by terraced dry crop ficlds, mixed gardens with a high crown density and

forests.
Table 5-8 Changes in Land Use after the Project -
Land Use Before Project Afier Project
: T : Area (ha) | Ratio (%) | Area(ha) | Ratio (%)

Dry Crop Field (with Terrace) 1,120 2.2 6,160 12.3
Dry Crop Field (without Terrace) | 11,108 2.1 1,668 33
Mixed | Crown Density = 71% 524 1.0 3,572 7.1
Garden | Crown Density 21 - 70% . 760 1.5 - 528 1.1
Shrub 1,260 25 0 0.0
Grassland 320 0.6 0 0.0
Quarry 64 0.1 0 0.0
Forest 7,808 15.6 11,036 22.0

Note: The land use ratio indicates the percentage of land use type in question in the total

area of the Study Area. ‘

The change of forest between before and after the project, accounting for 3,228 ha,

~ consists of state land of 1,548 ha and private land of 1,680 ha,

The possible soi! loss volume following the completion of the Project, under which
forest development, the introduction of agroforestry and the construction of terraces,

“etc. has been conducted, was estimated using the USLE method and the estimation

results are given in Table 5-9. The annual soil loss/ha in the Planning Area will be
58 tons/hafyear while the total soil loss in the Planning Area will be some 1,900,000

' tons/year. Compared to the corresponding figures prior to the implementation of the

Project, the annual soil loss in the Planning Area will be reduced by 81%.
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Table 5-9 Estimated Soil Loss after the Project (USLE Method)

Sub- . Before Project After Project Soil Loss
Watershed | Annual Soil LossfUnit | Annual Soil Loss | Annual Soil Loss/Unit | Annual Soil Loss | Control Rate
Code No. Area (tons/ha/year) (tons/year) Area (tons/hafyear) {tons/year) (%)
1 3100 691,995 813 181,454 74
2 172.4 604,736 028 220,348 64
3 224.8 552,214 §1.4 200,009 64
4 210.8 1,301,056 70.1 432,355 67
5 619.7 1,814,512 87.0 254,610 86
6 2239 922,516 32.8 135,090 85
7 191.6 530,248 313 86,605 84
8 2532 650,110 413 106,177 84
9 456.3 1,003,841 41.9 92,179 91
10 390.6 962,414 427 105,145 89
11 3749 526,324 68.2 95,684 52
12 910.5 480,767 42.1 22,206 95
anning 301.1 10,040,733 57.9 1,931,866 81

Note:  Soil Loss Control Rate = (scil loss before the Project - soil loss after the Project) + soil loss before the
Project x 160

5.2 Torrent and Bank Conservation Plan

Control of the sediment discharge at torrents aims at containing the sediment discharge
from farmland and forest land to torrents to 5.5 m3/ha/year or less by means of
implementing the Project as already described in Chapter 4. The sediment discharge to
torrents in the Planning Area after the Project was calculated to examine the feasibility
of this target.

The equation below was established by the study on the correlation between the annual
sedimentation volume and annual soil loss in the catchment areas. The soil loss was
estimated using the USLE method for 13 check dams (with catchment areas ranging
from 51 ha to 253 ha) out of the existing 28 check dams in the Planning Area based on
a catchment size area of more than 50 ha.

Y = 0.0259435 X + 244.98
Y : sedimentation volume at check dam (m3/year)
X : annual soil loss in catchment area by USLE method (tons/year)

Correlation coefficient : 0.41
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The annual soil loss/ha in the Planning Area, estimated using the USLE method, will
be 57.9 tons/ha/year with the implementation of the farmland and forest land
conservation plan (see 5.1.6), Assuming that the catchment area of a check dam is 150
ha, the expected annual sedimentation volume at the dam will be 470 m3/year, i.e. 3.1
m3/ha/year,

The annual sediment discharge following the completion of the Project was estimated
using the proportional relation between the annual sediment discharge and the annual
soil loss per ha based on the USLE method. Using the survey results on sedimentation
at check dams described in 3.3.2 and assuming an annual sediment discharge from the
Planning Area of 16.9 m3/ha and a soil loss based on the USLE method of 301.1
tonsfha/year before the Project and 57.9 tons/ha/year after the Project, the annual soil
loss after the Project is 3.2 m3/ha/year provided that the said proportional relation stays
the same. This result suggests that the proposed requirement of containing the sediment
discharge below the level of 5.5 m3/hafyear will be met.

The annual sediment discharge following the completion of the Project was estimated
next. The Project includes vegetative measures and civil engineering measures for soil
conservation which will be implemented in a 5 year period with a quantitative
distribution of work of 10% in the first year, 20% in the second year, 25% in the third
and fourth years and 20% in the fifth year. As the soil loss prevention effect of
vegetative measures will increase in accordance with tree growth, it is assumed that the
full potential of vegetative measures to prevent soil loss will materialise and be
maintained in the fifth year onwards. Table 5-10 shows the soil loss prevention effects
of both the vegetative measures and civil engineering measures in the Planning Area,
calculated using the USLE method. Seventy-five percent of the soil loss prevention
will be brought about by the vegetative measures while the remaining 25% will result
from the civil engineering measures. Table 5-11 indicates the year-by-year soil loss
prevention effect of the Project and the increased soil loss prevention effect following
the completion of the Project is expected to follow the curve shown in Fig. 5-7.

Consequently, the sediment discharge from the Planning Area will decrease as shown
in Table 5-12 and Fig. 5-8 and the surplus sediment discharge above the allowable
volume will be 1,463,000 m3 (based on a sediment discharge of 16.9 m3/ha/year before
the Project, a sedimentation discharge of 3.2 m3/ha/year with the full materialisation of
the soil loss prevention effects after the Project and an allowable sediment discharge of
5.5 m3/ha/year). The torrent and bank conservation plan should, therefore, be designed
to allow sedimentation of the above soil volume in torrents.
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Table 5-10 Soil Loss Prevention Effect of Conservation Measures in Pl_énning Area

Soil Loss Before Soil Loss Afler Prevented Soil Prevention

Project.{tons/year) | Project (tons/year) | Loss (tonsfyear) | Effect Ratio (%)
Civil Bngineering Measures : L . ' .
- Terracing 2,189,108 174,380 2,014,72_8' _ 247
Sub-Total 2,189,108 174,380 2,014,728 24.7
Vegetative Measures .
Type 1 Agroforestry 2,734,957 - 00,236 - 2,644,721 32.5
Type 2 Agroforestry 92,403 18,481 - 73,922 0.9
Type 1 Forest Development 3,286,071 30,026 3,256,045 40.0
Type 2 Forest Development . 5,637 . 141 . 5496 01
Type 3 Forest Development 149,064 745 | 148319 | 1.8
Sub-Total ' _ 6,268,132 139,629 6,128,503 . 753
Total 8,457,240 314,009 8,143,231 1000

Note; The soil conservation effect of crop changes following dry crop field improvement is not accounted for.

" Table 5-11 Annual Achievements of Soil Loss Prevention Measures Under the Project

(U nit; %)

. Project'Yéar ' - :
Year Elapsed T2 34 s 61 7 84 9|10

Work Volume: 10% _ . b
1 | Civil. Eng. Measures | 2.5 25 25 |25 2.5 2.5 2.5 2.5 2.5 2.5

Vegetative Measures 1.5 3 4.5 6 75|75 |15 7.5 7.5
Work Volume: 20% . | e

2 | Civil Eng. Measures 5 15 5 S {5 |5 5 1|5 5
Vegetative Measures 3 6 9 j12 15 |15 15 15
Work Volume: 25% |- = 1

3 | Civil Eng. Measures 625 1625 [625 |625 (625 |625 6.25 1 6.25
Vegetative Measures 375 1735 11.25| 15 18,75} 18.75 | 18.75
Work Volume: 25% ' ' ' ’

4 | Civil Eng. Measures 1625 1625 1625625 [625:1625 {625
Vegetative Measures 375 {75 (1125|115 |18.75118.75
Work Volume: 20% ' : :

5 | Civil Eng. Measures 5 5 5 15 |5 5
Vegetative Measures : 3.6 9|12 115

Work Volurne: 100% _ R R B i
Total | Civil Eng. Measures 2.5 | 7.5 137520 125 {25 |25 25 |25 25
Vegetative Measures | 0 1.5 |6 1425 1 26.25 | 41.25| 5475 | 652572 |75

. {-Total 2.5 9 19.75 | 34.25 { 51.25 | 66.25 | 79.75 | 90.25 | 97 - | 100

- 108 -



100
90
80
70
60 -

10
30 -
20
10 -

Achievement Ratio (%)

] 1 1
4 5. 6

Year Elapsed

,_,._
PNy ey
L=
~J1
on—]
@

10

Fig. 5-7 Estimated Soil 1.oss Prevention Achievement Ratio With
Progress of Project Implementation

{1,000m%)
600

500 .

160 \

300 ™~

Sediment Discharge

I

260 Allowable volume e

PR it el vy iushhur P et SIS L E L Lo T TP PR P

]

100 " : -

[onles
um
[
L

T ( T = . T
12 3 4 5 & f
' Year Elapsed

Fig. 5-8 Estimated Sediment Discharge From Pla:nn'ing'Area With Project Implementation

- 109 -



TeAA e/ U C°G IOWNIC A SSO {10 S{GRMOfY

Takfey/ur 7°¢ 309[0X] JO [ENUIOd UOHUIARL] $SO7Y [IOF JO JUSWAASTOY oY SBIBYDSI(T JUQUNpIg

Yeokfen/ w G691 103{01g axoyeg SBIBYDSI(T TUSUNPIS
21 8¢°€E "eary 109(qng

$ION
C0STOP'T | 699°0FY°L | €80°69€T [988°TTL’T | LT6'B66 | P9'S0L | 881'69€E (1234/cur) SWINOA PRTBRUWNIDY
T6L'9L~ |OLO'ES~ | P6IZE— |¥ES'ST | S8S'LL | 861'OVY |8S6'€CT | ¥ST06T |9SH'6EE | 8RI'69E (wak/cur) 93reyosi(l Juawpag snidims
VES'ERL | PEG'EST | ¥EU'EBT | ¥EO'EST | PEO'EST | PEO'EST | VEQ'E3T | bEP'EBL | PEO'ERT | PEYEST (Teak/ ur) SUMOA SGBMOTY
TPRO0T  ¥95°0Z1 | OPPIST IB9P'661 | 6ITT9T | TEY'6TE | TESLOV | BIG'ELY | 060°ETS | ZTR'TSS {read/ wr) S31RYDSL JUIUIPIT
001 L6 $T'06 SL6L §7'99 §T'18 STPE GL'6I 6 $T s1ogy 10°l01d pardadxy JO ONEY JUSIAARLIY

01 6 g L 9 S 4 £ 4 1 posderq rea g

uoneIaWSAW] 10901 Ui Bary SUlIuR]d wioL] A3IRYISKT JUNUIPIS NLWHST T[-C JqEL

-110-



5.2.1 Torrent Conservation

A toial of 70 check dams (dam pengendali) will be’ constructed to control the soil
discharge of some 1,463,000m3/year. These dams will be core-type earth dams with
an effective height of 6m, a sedimentation capacity of 19,000m3 and a standard
catchiment area of some 150 ha. In addition, 139 small check dams (dam penahan)
will be constructed using steel wire cages with an effective height of 3.5m, a
sedimentation capacity of 900m3 and a standard catchment area of some 50 ha.
Furthermore, 2,080 gully plugs with an effective height of 1.5m using steel wire
cages will be introduced at a standard distance of 10 - 20m. The planned number by
sub-watershed is given in Table 5-13.

Table 5-13 Planned Number of Check Dams, Small Check Dams and
Gully Plugs by Sub-Watershed

- hed
b WaershedCodel v 2 {3 |4 s {6 |7 |8 |02t
Check Dams s| 7] s| 5| 6| 9 6| s| s| s| 3] 1] w
Small CheckDams | 9| 15| 10| 26| 12} 17| 12| u| o| 10| 6| 2} 19
Gully Plugs 140 | 220 150] 390 | 180 | 260 | 170 | 160| 140| 150 90| 302,080

5.2.2 Bank Conservation

(1) Revetment Works

Revetment works will be introduced at banks suffering from heavy erosion to
prevent the collapse and lateral erosion of such banks. Based on the findings of
the field survey, 20% of the total vailey length in the Planning Area will be
subject to bank conservation measures and 5% will be protected by revetment
works. Gabion works will be used and the planned total length is 16,000m as
shown in Table 5-14.

Table 5-14 Planned Revetment Works by Sub-Watershed

(Unit: m)

?;:,‘;;}'}{;ff;;‘;id 11203t alsi 6] 7] 8 9] 10]|11]12]|Tom

f
roneh O ks |1400 2,000 1,200 3,000 | 800]2,200 1,000 1,000{1,000 {1,200 | 800/ 400 16,000

-111 -



{2} Planting on Banks

Trees will be planted on banks to stabilise bank slopes and to prevent the
sediment inflow from farmland to torrents. Caliandra will be planted in 2 rows
in a zigzag pattern. A 50m wide green belt will be created with trees and fruit
trees above these rows. The species planned for this belt include such trees as
albizia, maesopsis and Cinnamomuim burmanni and such fruit trees as avocado,
citrus fruit and jack fruit, etc. The planting density will be 1,650 trees/ha for
sites with trees only and 400 trees/ha and 100 fruit trees/ha for mixed sites,
Line planting and green belis will be introduced on both banks for 30% of the
total valley length subject to bank conservation, The actual {igures are 92 km
for line planting and 460 ha for green belts. The planned volume of bank
conservation work by sub-watershed is given in Table 5-15.

Table 5-15 Planned Volume of Bank Conservation Work by Sub-Watershed

Sub-Watershed

Code Numnber 1 2 3 4 5 6 7 8 9 10 i1 12 | Total
Line Planting (km) 8 12 6 18 4 12 6 6 6 8 4 2 92
Green Beit (ha) 40 | 60 30 | 90 20 | 60 30 30 | 30 | 40 | 20 10 | 460

5.3 Effects of Project on Sedimentation Volume at Saguling Dam

The possible effects of the Project on sedimentation at Saguling dam were roughly

estimated assuming the Project's commencement in 1994.

With the implementation of the Project, the annual soil discharge from the Planning
Area to Citarum river is expected to decrease from the present 16,9 m3/ha to 5.5 m3/ha
or less. As the catchment area of Citarum river includes 32,862 ha of the Planning
Area, the soil discharge from this 32,862 ha will decrease from 555,000 m3/year to
181,000 m3/year or less. Assuming that the entire volume of discharged soil is
sedimented at Saguling dam, the sedimentation volume at the dam will decrease from
the current level of 3,408,000 m3/year to 3,034,000 m3/year or less.

As the remaining sedimentation capacity of the dam upto the upper cnd of the water
intake for power generation is 154,811,000m3 as of June, 1992 (hereinafter referred to
as the remaining capacity), the remaining capacity will decrease to 147,995,000m3 in
June, 1994, Assuming that the sedimentation plane is level, Saguling dam will have a
remaining service life of 43.4 years in June, 1994. If the Project commences in
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