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ABBREVEATION AND LOCAL TERMS

Abbreviations and local lerms used in this report ave lisled below:

A. ABBREVIATIONS

1. Length
mm nillineter
cm cenlimeter
m meler
km ' Kilometler
2. Area
em? squaro.centimelef
o2 square meler
-km2 squafe kilozmeler
ha : hecltare

3. ¥Volume

it () Yiter (= 1,000 cmd)

nl cubic eeter

B2 silligran
g gran
kg kilogram
t {ton) 1,000 kg
5. Tige
sec second
min ninmite
hr hour

6. Other weasures

percent

EZ ™

horse power



jeil
c°
m3/sec
1it/sec/ha
cn/sec
m.e/ €
mgcal/me
t/ha

ppm

EC

CEC
No.(Nos.)

7. Technical lerms

EL
H
YL
HYL
LYWL
F¥L
0

8. Money

Us3

Rp.
{uss 1.0 = ®p.625.)

9. Other ablyreviations

FAO

UNDP
Dre

scale for acidily

centigrade

cubic meter per second

liter per second per hectare
centimeter per second
milligram eéuivalent per liter
milligram calorie per sqﬁare centimeter
ton per hectare

part per million

electric conductivity

cation exchange capacity

aumber(S)

elevation above mean sea level
height

vater level

heigh water level

low valer level

flood wvater level

discharge

US Dollar

Indenesian Huopiah

-

Food and Agriculiure Organization of
United Nations

Uniled Naiiohs Boveloprent Program
Department Pekerjaan Uoum
(Bepartment of Public Yorks)

Proyek Percencanaan Pengembangan Sumber-

 Sumber Air

Inlernational Rice Research Institule
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J1CA
YHo
BR1

GDhP
GRP

LOCAL TERMS

Kab.
Prov.
OKU
OK1
BIMAS

INMAS
CRIA

PPs

PPM

PPL

BPP

KUD
DOLOG
BULOG
KI08K
ADC

uep

|.§ 1.9

Desa
Kecamatan
Kbhtak—Tani
Ani-Am
Lebak
Ulw Ulw

Japan Inlernational Ceoperation Agency
Yorld Health Orgawization

Bank Rakyvat Indonecsia

{Indonesian People's Bauk)

Gross Domestic Products

Gross Regional Products

Kabupaten {District)

Provinsi {Province}

Kabupaten CGgan Komering Upper River Basin
KaBupaten Ogan Komering Lower River Basin
Mass Guidance for Self~suffiéiency in
Pood

Mass Intensificaiion for Self—sufficiency
in Pood

Central Research Institute for Agriculture,
Bogor

Exlension Specialist

EXtension Supervisor

Field Extension Worker

Rural Extension Center

Village Unil Cooperalive Body

Depot Logistic

Board of Legistic

€231l Shop

Agricultural Developzent Center

Land Developzent Unit

Seall Invesicent Credit

Village

Sub-district

Key farcer or teading farmer

Small Rice Harvesting Knife

Svamp bebind river levee

Yater castler



Pelita (Ropelita) Five-year Development Plan

Sawah Paddy field
Dalam Angka Statistical data
Polowijo Second c¢rop, planted after harvest

of rainy season paddy

Tegal Ypland field
Ladang Shifting culture land
Alang-alang Grass land
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ANNEX - 1

METEOROLOGY AND HYDROLOGY

1. METEOROLOGY

1.1 General

The projeet afea is located around 5% of south latitude and belongs
to the equalor climatic zone. On account of this location, the area is
affected by the vesterly wind and the trade wind {the SE seasonal wind).
The weslerly seasonal wind occurs from October to May, and it causes

much rainfall in the area.

The meleorological data; rainfall, sunshine duration, temperature,
relative humidity, solar radiation, wind velocity and evaporation were
mainly collected at Sub. P3.S.A. Suratera Selatan, Sub. P3.5.A. Lampunyg,
Pertanian Of€ice in Batﬁraja, and Palembang., However, the observation
vas either completely siopped or conducted intermittently. Location of
6bserfatories and observalion perieds of these data are shown in

Pig. I-1 to Pig. 1-4.

1.2 Rainfall

The rainfall records are available at 31 gauge stations in and
around the project area, but ihose observalion periods vary from
stalion 1o stalion and are often intevrupted. The nonthly rainfall
records at sore represenlalive slalions are showvn in Table I-1 to

Table 1-6.

From the figures given in these tables, it can be seen that there
is 2 clear trend in rainfall patiern despite lhe fact that there is a
marked difference in the yearly rainfalls. The average yearly rainfall
is about 2,600 rmm in the project areéa. It varies wvidely from year to

year ranging belveen approximately 1,700 raa to 4,600 mm.

1.3 Sunshine Duration

The sunshine duralion records are available al Belitang station

and shown in Teble 1-7. PFrom lhe figures given in Lhe tadble, it can be



seen that the monthly average sunshine hours vary from 6.3 hrs/day at

maximus in Mﬁv to 4.1 brsf/day al minimum in January.

1.4 Solar Radiation

The mOnthly solar radiation records at Belitang and Hehggala are
shown in Table I-8 and Table I-9. Those tables show that mean ahﬁu11

radiation values are 459 mgcaI/cm al Menggala and 101 mgca}/cm at

Belitang.

1.5 Temperature

Table I-10 gives the monthly mean air temperature records for

Belitang over a period of 12 years from 1969 (o 1980 with some incom—
plete years. Table I-I1 and Table 1-12 give the monlhly mean air
teaperature records for Banding Agung and Menggala respeclively.

The observation periods are six years for Banding Aﬂung and lh:ee years
for Menggala.

Those tables show that the nonthly average air {emperature in

Belitang and Menggala vary from 26°C to 28°¢ with a Tliltle seasonal

variation.

1.6 Relative Humidity

~ The relative humidily records are shown in Fable I-13, T-14 and

[-15. Those tables show the rmonthly relative hunidity at Belitang,

Banding Agung and Menggala, respectively. The monthly average relalive

hunidily al Belitang reaches its maximum about 83%, and its minimum
about 77Z.

1.7 ¥ind Velocity

The wvind velocxly records are shevn in Table [ -16, 1 l? and T -18,

Those tables give the monthly mean wind \eloc1tv at Belltang, Banding

Agung and Menggala respectively. The ronthly wmean wind velocitly is

‘generally low in the flat land.” The monthly averages of wind veloc:tv

are in the range from 2.4 kafbr to 3.8 km/br in the project arca.



1.8 KEvaporation

Tablée 1-19 through Table ¥-21 give the monthly evaporation recowvds
at Belitang, Banding Agung and Menggala respectively with some incom-
plete yecars. The annual ypan evaporation observed at Belitang is about
1,640 mm (4.5 monfday). The monihly average evaporation reaches its
maximum in March approximately 5.1 mm/day and:its nininum in June ap-

proximalely 4.2 mm/day respectlively.

I-3



2. HYDROLOGY
2.1 Komering River

In the study area, there flow four major rivors, i.e. lhe'Koméring,
Macak, Belitang and the Pisang. Among them, the Komering river gjves
an ample perennial flov and its waler stage can cover the elévétions_up
to 80 méters, below which most. of the ferlile flat lands exist. 5éc0rd~

ingly only the Komering river is taken as an irrigation wvater rescurces
in this study.

, ' 2
The Komering river originates from the Lake Ranau, about 127 km

of surface area, and flovs 1o the northwest direction down to the

confluence with the Baru river. At the confluence, it changes its

course towvard northeast and flows down through the stecep and narrow
gorge. At Muaradua, it joins with the Saka river, one of its large

tributaries, and flows tao Martapura fhr0ugh hilly area. The Konering

river then runs taking Eeandéking course in the flat plain and reaches
Kurungan Nyawa where the intake stricture for the Belitang Proper Area
is located. Near Cempaka, mosl of the sireamflov flows into the Qgan

river through five rivers; the Randau, lhe'Arisan, the Jambu, the

Sigonang, aud the Anyar. The calchment area of the Komering river at

. 2 . .

Hartapura is about 4,260 ko including the catchrent area of about
2

508 km'.

This river has functioned since old tipe as the main waler source
for the living of riparian people and farn lands and as a navigation

route. But the patlterns of the river flow coincide vith that of the

rainfall: the river has anmple discharge in the rainy

season bul loses
its slrength in the dry scason.

In order to utilize its potential to

eaxipun extent, the regulalion of the river flow by teans of reservoir

is needed aecording f{o the seasonal demands.

The Komering river transports a c¢onsideragble quantity

of eroded
saterials and raises ils river

bed and the irrigation canals.

1-4



2.2 Observation

Hydrological measurement and analysis for the Romering river vere
carried out during the previous comprehensive study period. In order
to supplement these data, thé'discharge measurement and water sampling
are being carried out on the Komering river at the Mariapura and
Kurungan Nyawa ' gauging stations by P3SA at the interval of around 10
days. These data collected so far are under analysis al present by

P35A. These results of analyses will fully be incorporated in future
studies.

The follewings are extraclions of the ANMNEX-1 "CLIMATE, HYDROLOGY
AND ¥ATER BALANCE” for the Comprehensive Study on the Upper Komering '
River Basin Development, JICA, 1980, particularly for the hydrology

on the Komering river.

2.3 Streamflow of the Kozering River

(i) Rating curve

According to the comprehensive siudy report, the rating curves at
Banding Agung and Martapura vere revised by using the least-square met-
hod as shown in the Fig. I-5 and 1-6. The equations of the revised

rating curves are as follovs:

Banding Agung Q = 24.9848 (G.H. = 0.0645)2
Martapura 9 = 67.1331 (G.H. - 0.850})2
wvhere,

Q Discharge (m3/sec)

G.H. : Gauge height (m)

'

The above equalion at Marlapura may be modified based on the

resulls of discharge measurement being carried out by P3SaA.

{ii} Monthly discharge at Marlapura

Using the revised rating curve, the ponihly discharges at Martapura
from 1972 te 1976 vere cslimated. Por the period from 1963 to 1970,
however, monthly discharges were estirated by using the Tank Model

method because of inlerraplion of vater level Tecords at this slalion.

-5



In general, a direct correlation is not observed between rain-
fall and vunoff, because the runoff consisis of surface runoff, sub-
surface runoff, and growndwater runoff. The nonlinecarily of the yain~
fall-runoff process can be explained by using reservoirs (Tanks) in
series and/or in parallel. The Tank Model method consiSting‘eSSentially
of linear reservoirs had been developed as analogous physical mbdols_r:
1o analyze viver rpnoff. If the Tank Model is established based on

the aclual discharges for adequate peried, the production {estimaled
runoff} becomes substantially rvelijable.

The Tank Model consisting of tvo Yinear reservoirs in series was
established by using actual discharge data at Marlapura from 1971 to
1973 (See Pig. 1-7). In establishing the Tank Model, the rainfall at
Muaradua were used and, in case no rainfall data is available ai
Muaradua, the rainfall was estltated from the monthl} rainfall at

Baturaja taking into account the correlatlon of rainfalls between

Muaradua and Baturaja. The rainfall data used in the discharge calcula-

tion are shown in Table [-22.

Since no actual evapolranspiration data were available at Huaradua,
evapelranspiration to be used for estahlxshment of the Tank Model was
estirated from a potential evapolranspiration caleunlated using the

Penzan méethed. 1In the calculation of potential evapotranspiration,

the following Albedo values were used.

Yalue of Albedo

Open water 5%
Porest 15%

In the caléulation ol évapﬂtranspiration, the vegetation faclor
of 807 wvas applied referring to the wreport én the feasibility study of
the ¥ay Seputih and ¥ay Sekanpung basins.

The calculated’ evapotranspi-
ration is shown in Table I-23.

The estimaled monthly discharge at Hartapura from 1963 (o 1970

and from 1977 to 1978 is as shown in Table 1-24.
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Average annual run-off of the Komering river at Martapura is about
207 mjfsec. or 6,528 x 106 m3 in annual runoff. The monthly discharge
reaches its maximum in April; approximately 305 mjfsec.and its minimum
in Augusl; approximately 133 m3/300a The river discharge varies from
year lo year being dominated by the amount of rainfall. The maximum
flood discharge ¢slimated al Martapura was 1,372 mjlsec. in 1977, and

minimum discharge vas 40 mjfsec. in October 1972.

{iii)} Runoff from Lake Ranau

The measured monthly runoff is available at Banding Agung during
a period from 1972 1o 1978. Its monthly runoff from 1963 to 1971 was
estimated (aking the correlation between the wonthly streamflow of
the Kemering at Martapura and that from the residual basin extending
between Banding Agung and Martapura as shown in Fig. Y-8. The monthly
runoff al Banding Agung is then simply estimated by deducting the

monthly runoff of the residual basin from that at Martapura as shown
in Table I-25,

2.4 Flood Runoff Anélysis

The flood of the Komering reaches its raxioum usually belveen
Pebruary and May. The flood discharges at Martapura were esticated

by using the records of the maximum mean daily discharge there.

The probabilitlies of the flood discharge were taken as 1/3, 1/10,
1/20, 1/50, 1/100, 1/200 and 1/1000 year, and are presented in the
following table.

Calculated Flood Run-off al Martaypura

Return period Probability(x) Plood Run-off
“lyeat) €3 T (@ seqy
s 20 1,004
10 10 - 1,102
20 b} 1,104
50 2 1,311
160 1 1,398
200 0.5 1,484
1000 0.1 1,684
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2.5 Study of Water Level at Kurungan Kyawa

The sludy of the effect on the water level at the Kurungan Nyawa
intake due to the inlake of water al Pracak particularly during the
dry secason was made based on the correlation of waler levels of Kuvungan
Nyava and Marlapura since there are no other data available. The cor-

relation aralysis was wade by using the vater level data during dry
season (from 1975 to 1978).

The folleowing regression line waz eobtained.
Y = 0.970 x = 16,763

vhere, y: water level at Kurungan Nyawa

(Staff gauge Om = El. 66.17 )

x: water level at Martapura

(Staff gauge Oc: = E1. 85.67 )

From the above correlation equation, vater level at Kurungan Nyawa
for the irrigation water to the downstrean area from the Pracak llead-

works is shown in Fig. 1-9.

2.6 ¥ater Puality

In order to check the waler quality of the Komering, wvater samplings

were carried out at 2 locations shown belov in the period from September

30 through December 9, 1979, and the chemical tests vere rade o
sanples, ' .

n these
Y. Xayu Agung (Komering River)

2. Kangkung (Kozering River)

The resuits of the chenmical analysis are presented in Table 1-26,
The suitadbilily of wvater for irrigation and drinking was assessed based
on WHO siandard for drinking vater and Scofield!’

s standard for irriga-
tion as shown in the following table.

1-8



Standard for Drinking Water and Irrigation Water

For City Yater

Iten : ¥HO Standard Por Irrigation
PH 7.0 - 8.5 6.0 - 7-5(1)
Electric Conductivity K x 10‘j 25
Ca ppo 5
Mg T ppa 50
cl _ ppm ' 200 4 n.eff
304 pp@ 200 4 m.eff
- *"gaﬁ‘g‘; — (m.e/f) 20 %
l(}in()‘1 Ppo - 10
B ppm 0.33 - 1

(1): Standard of Ministry of Agriculture,
Poreslry and PRisheries of Japan

A study of chemical propertiés of water shows that the water camn
be used for irrigation. Por drinking, the valer is proposed to be
filtered to rémove evaporated residue, and boiled thoroughly to destroy
all micro—organism vhich pay exist in the waler, judging from the acount

of KHnOd deméﬁd.
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MONTHLY RAINFALL AT KURUNGAN NY¥YAWA (BK.O)
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Table Twl6 MONTHLY MEAN WIND VELOCITY AT BELITANG

Annval

Fnb. Mo i W ADT May Jun, Jul. Aug. ep. QOct. Yov. Dee. “Average
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Table 1-23 ACTUAL_ EVAPOTRANSPIRATION IN THE BASIN

Mean Albedo

Vegetalion faclor

ETa
tm/day

3.1

3.3

3.0
3.0
3.2
3.4
1.6
3.5

3.2

Month Eo Eg

mm/day % ma/day i
Jan, 4.56 14.7 3.9 80
Feb. 4.71 " 1.1 "
Mar, 4.91 " 4.2 "
Apr. 4,98 o 4.3 "
May 4.76 " i1 "
Jun. 4.43 " 3.8 "
Jul. 4.42 n 3.8 "
Aug. 1.66 . " 4.0 "
Sep. 4.93 " 4.3 "
Qct.. 5.20 " 4.5 "
Nov. 4.88 " 4.2 v
Dec. 4. 66 " 4.0 "
Note:
Eo Evaporation from open wvater surface calculated by Penman relhed.
Ey Potential ei'apbtranspi ration.
Ega B\’apotranspi ration.
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Fig 1-9 CORRELATION OF WATER LEVEL
... BETWEEN MARTAPURA AND KURUNGAN NYANA
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ANNEX - I1
SOIL AND LAND SUITABILITY
SO1L

History of Soil Study

In the past, the soil invesligations and studies in the Belitang

ts surroundirg areas have been carried out by several experts as

summarized below.

(1)

(2)

(3}

(4)

First study vas done by Dr. Van der Voor{il on morpholegy and
disiribution of seils in the Belitang Proper Area in 1936 and
de{ailed soil xzap on a seale of 1: 10,000 vas prepared for about

12,000 ha of farmlamds in the alluvial plain lying among the hills.

Dr. M. Soepraplohardjo conducled the reconnaissance soil survey

Ffor about 200.000 ha in the southern part of South Suratra Province
in 1937.

In 1971, the exploratory Soil Map of Southern Su"ﬂalraL—2 on a scale
of 1: 1,000,000 as an altachzent of Indonssis Text, vas published

by the Soil Research Institule in Bogor.

FAO/UNDP starled the reconnaissance survey in Soullteastern
Suralra from 1970 and completed the survey in 1976. Based on the
survey resulls with the interpretation of aerial photographs, FAD
prepared the veconnaissance soil sap and land capability map

covering about 43,000 Kn2Z3,

Yan der Yoort, M.{1936): Verzalang Van De Bodenkundige Kaerleering

Van Hel Belitang Gebired.

Soil Research Institute, Bogor (1971): An explanatory texl to the
expleratery sotl map of South Sumalra.

“FAQ;UNDP {1976): Land and Yater Resources Developzent in Southeast

Suzatra, INDONESTA, FAQ;UNDP, AG: DP/INS/69,518.
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{3} Bezides, For the delailed planning of agricultural developrest
in hoth the Belitang Proper and Extension Aveas, FAG/UNDP carried
oul the soil survey in 160,000 ha of the said avcas in 1972, and

prepared the soil) map on a scale of 1: 50,000L~.

(6 Thence, for the comprehensivc Sludv on the Upper Kormering River
Basin Developrent Projeel, JICA (arrlad oul the reconnaissance
soil survey over the total area of about 300, 000 ha and prepared

the soil map and land capahlllly map on a scale of 1t 100,000 in
19802, |

1.2 Swurvéy Area
— e

The present soil survey is carried out over the tolal area of
around 90,000 ha. The survey area is broadiy divided into twe sub-
aveas by the Pisang river; the Belitang Ex{ension Ceatral Area
{&3,000 ha) and the Pisang Area (7,000 ha). The topography of ibe
Belitang Extension Centrval Area is charactoriZed by flat alluvial
plain énd Flat or alxost flat te gently slaping peneplainig. The

Pisang Area is located on the extension of this peneplain.

It is considered thal the alluvial plain was fcrzerly forged by
the old Ko;ering river or its branch. But the present alluvial plain
in the Pro;ect Area belongs e the inland river basin of two main rivers,
the Belifang and the Macak, which run in the northeast direction along:
the foot of southeastern and northwestern peneplains. These two rivers
are serving to drain the alluvial plain. As a result, the alluvial

plain does not suffer from severe fFlooding.

/1 PaofuNpp (1973) : Belitang Extension Area Agricultural Doxe]opﬁent
Projecl, FAG/UNDP, AGL; SP/]\S/IS 1. Annex K.

- f2 JICA (1980} ¢ Comprehensive Study on the Upper. Komering River
Basln Developfent

/3 Peneplain is physiographically defined as the land vhich had been
eroded up to the base level of erosion and has generally flat o

aleost flat topography.
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The peneplain is geonorphologically separated into iwo plahalion
surfaces, wpper and lowor. These lwo surfaces are covered wilh

vesidium derived from sandstone, claystone or voleanic materials,

An addi lional planation surface, i.e. river terrace, exislé locally
on the fool of the peneplain. The land is composed of recent alluvium
derived fyom adjacent hills and wmountains. The fairly notable dis-
conlinuily of lopography bordered by escarprent with slopes of more

than 3£ is found belween the surfaces.

The soils of the Project Area can broadly be divided into five
according to their physiographical conditions, i,e., 1) Soils on the
peneplain, 2) Soils on the river terrace, 3} Soils on the alluvial
plain, 4) Seoils on the natural levee and 3) Soils on the swale or

depression.

In reference to the past soil stludies, lhe extenils of Great

. /1 . . . .
Sail Groupi— nearly coincide vith their topographical features as

follows:

{1) Peneplain-—o-meo———____ Podzolic Soils,

(2} River terrace-—----oo— - Allwvial Seils, Hyvdrozorphie Soils
and Gley Soils,

{3) Alluvial plain-—————————-— Alluvial Jdeoils, Hyvdrozorphic Soils
and Gley Soils,

{(4) Natural levec—-——c--ono——— Alluvial Soils and Hydrozorphic Seils,

(3) Swale or depressios ——————— Gley Soils and Organic-Soils.

fhe distribution and properties of these soils at the level of
sexi-detailed survey are discussed in the followings.

/Y  The narme of Greal Soi Growp vas given by Dudal/Soepraptohardjo

Svaten in 1961,



1.3 Survey Method

1.3.) E{OCedugghof-Field Survey and Sampling

The.pést SUIVeYs sﬁow thal the soil in the survey a}ea is classified
into five Great Soil Groups,.i.e., Podzolic Soils, Hydrormorphic Spi)s.
Alluvial Soils, Gley Soils and Organic Soils in conformity vith the
national seil Elassifica{ion system of Indonesin. The past surveys
also shov that 1héSe'soi!$ extend over macco and micfo reliefs; nenopIain,
terrace, nalvr:1 levee. alluvial plain., swvale and ﬂépressidna {hjs.
information is Fully taken inte consideration when pre--afudy is carried

out,

Prior to the presen’ fjeld survey, the division eof the survey area
into several physiographical unils is done using lhe topographic map
on a zcale of 1: 50,000 as the base map and zerial phoiogfaph on a
seale of 1: 20,000.

For the selection of lest pitting and soil sampling sites, the

following rmalters are taken into consideration:

(1) Fxtent of area with similar soil groups based upon the past soil

survey results,
(2) Accessibility to siles,

(3) Extent of area vilh sigilar topographical features based upon

the interpretation of acrial photograph.

At each sampling sile, a test pit of one meter deep is dug, and
prcfile observations are made in accordance with the Guilelines for

Soil Profile Descripiion, PAO in 1977 as follows:
“{1) Thickness of horizon and horizon boundary,
{2) Color of catrix,

(3) Mottling (color, abtundance, size and contrést),

(4} Texture,

(5) Structure (grade, type and size),
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{6) Consistence,
{7) Coupactness,
(8) Others {Cutan, Porosity, Clay coating, Rooting, elc.}.

"In addition, boring exploration with hand auger or stick are done

to ascertain soil group boundary.

For physio-chemical analyses in laboratory, 287 soil sanples are
collected at the representalive horizons of 92 profiles. Besides,
30 core samples are laken from lypical 13 lest pits. These core samples
are tested for their meisture reteniion curves {pF curves). Ip addition,

the rate of infiltlration {intake rate) is ceasured at 11 representative

siles.

1.3.2 Laboratory. Tesl

Chemical and physical properties of soils are examined at the

So1l Research Jastitule in Bogor. The items of lesls are as follows:
{1) Particle size analysis,

{2) Total carbon,

{3) Total nitrogen,

{1) pi(H20), pH{KCY),with soil-vater or chlorid; ratio 1:2.3,
(3) Eleclric conductivity (FC), -

{6) Cation exchange capacity (CEC),

{7) Exchangeadble cation for Ca, Mz, Na and K,

{8) Excﬁango acidity,

{9) Phosphate absorption coefficient,
(10) 0,2 X HCI solable Fe03, Si0r and Al303
(11) Tiree phase distribution and p¥-=oisture curves.

The detailed test results are shown in DATA BOON.
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1.1 Sample Nusbering and Sampling Sile

The pit nurber, lbcatiou, land use, physioaraphy and lhv'qamv of
Great Soil Group of ecach sanple arve gives in Table 11-1.  Fach Great
Seil Group is identified according to the Dudal:&oepraplohar&jo Sristen
in 1961l. The locations of sampiing, test pit and avger borviug are

ploited in the so6il map (PLATE XO. 2 of Volume-I[II).

1.5 Seoil Grouping

1.3.1 Soil Classificalien

The surveyed soils are classified inte six CGreéat Groups according
: PR s - .71 -
Lo the national so0il classilication systen in Indonesia™—. The Greal
Groups are correlaled wilh those ol wmodified D/S System in 1978 and

FAO;UNESCO Soil Classification System in 1974 as shown in Table 11-2.

these Great Groups are, furthemore, classified into 18 Sub-groups
Lased on the color of subsoil, and then, sub-classified inio 25 phases
vhich are the special category of soil grouping to separate the soil
according to the physiography significant to its practical use and
managesent such as the difference in elevalion, slope and depth due to
erosion, etc. as shown in Table I1-3. The developzents of Great
Groups, Sub-groups and Phases are susrarized as jn the follewings.
The physical and chemical status are rated by criteria shown in Table
1I-4, which are p}elimiharily estirated based on the specific degree

generally accepted.

(1) Podzolic Greal Group

The seils of this Great GGroup are the residuals of sandslane,

claystone and tuff and extend widely on Lhe peneplain in the

northern and soulhern parls of Belitang inland river basin. Their

elevations range from 2° 1o 90 reters. The relief is gently

uidulating with steep slope or escarpzent al its edge, They arb put

/1 Sislen Klasifikas: tanah di Balai Penyelidikan Tanah,

M. Soepraptohardjo, Bogoer, 1961. {comnénly called "P/S System")
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under’ erosion rather remarkably, especially on the fallow lands
af'ter extensive reclamalion such as shifling culture, Their
ercdabilities are depending upon theis land gradienls, All the
soils of this Greal Group have horizon sequence of A-BiC in common,
while the thickness of the top soil lends lo become thinner with

Lime due lo the erosion. The soils are deep to roderately deep,

wvell to moderately well drained having slow to medium drainage

and moderate permeability. Groundwater table is geaerally deep

and the land is free from flooding. There are plinthite forzations
in the upper or lower paris of B horizen, and coarse sands of

quariz are included in A and B horizons.

This Greal Group is subdivided inio five Sub—groups, i.e. Yellowish
Browin Podzolic, Strong Brown Podzolic, Brown Pedzolic, Yellowish
Red Podzolic and Red Podzolic. They are, furthérmore, classificd

into eight Pihases as shown in lollowings.

Pihase 1, Higher Elevated Yellowish Brown Podzolic Soils

Podzolic Soils in Greal Group, Yellowish Brown Podzolic

Seils in Subngfoupil,

Plinthic and Orthic Ferralsols in Seil Unitig.

The soils of tLhis Phase cover the nearly flat or very gently

sloptug land on the upper peneplain with elevatlion ranging hetveen

23 and 90 ncelers. Their topsoils are yellowish brown ipn ¢olor,
medium tn lexture, weak subangular bLlocky in structure, slightly
slicky and =slightly plaslic i1n consistence vhen wet, Their

subisoils are predominantly yellowish brown in color, fine in texture,
strucltureless rassive in slructure, slightly sticky and slightly

plastic in consistence when wet.

According to the definilion of DS sysilem in 1961.°

According to the soil classification systen of FAD/UXESCO in 1974,



They have stlreong acid reaction throughout the profile. Their
topsoils are modervately high in erganic ratter conteat, while theivw
subsoils are lovw. Cation ggchangp Capacity is low in hoth lopseil
and subsoil, while Base Saturalion Degree is roderately high in

both soils.

The soils are rostly growvn with wvild grasses such as alang-alanyg
which are doninant flora afler rough reclanation. CassaVa:is a

waln cfop on these soils. Other dirorsificd crops such as raize,
peanut, sweet potato, lomato and tobacco are planted in very limited
scale. The upland paddv in the wel season is alse cultivaled gilhin
excessively lisited extentl. In newly reclaiced area, various
perennial erops sueh as clove, coconut and banana are planted.

The narrov valley bottoms 1n this peneplain are used for lowland
paddy iu the wel season. During the dry season, however, they are

left fallow due to Jack of waler.

Phase 2, Higher Elevaled Strong Brown Podzelic Soils

Podzolic Soils in Great Group, Strong Browue Podzolic Soils

in Svh-group.

Plinthic aud Nanthic Perralsols in Soil Unit.

The soils of this Phase extend over the gently undulating land on
the upper peneplain. Their lopsoils ave very dark grayish browm
in color, mediun in texture, veak subangular blocky in structure,
slightly sticky and plastic in consistence when wel. Their sub-
sbils are predominantly sirong brown in coler, fine in texture,
rmediua subangular blocky in structure, sticky and plastic in
consistence wvhen wet.

They have strong acid reaction throughout the profile. The content

of organic izaller is high in topseil, while lov in subsoil. Calion
Exchange Capacity and Base Saturation Degree are coderately high

in topseil, while low in subsoil.

They are alumost grown witlh wild grasses such as alang-alang wvith
sparse secondary forest, and only very srall area is used for Lhe

cultivation of cassava and soze upland crops.
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Phase 5, Middle Elcvated Strong Brown Podzolic Soils

Podzolic Soils in Greal Group, Strong Brown Podzolic Soils
in Sub-group,

Xanthic Perralsols in Soil Unit.

The soils of this Phase develop on the gently sloping land of Lhe
lover peneplain. Their topsoils are brown in color, fine in texturg
veak subangular blocky in struclure, slightly sticky and slightly
plastic in consistence when wet. Their subsoils are predominanily
strong brown in color, fine in lexture, structureless rassive in

structure, slightly sticky and slightly plastic in consistence when
vel,

So0il reaction is strong acid in both topsoil and subseil. The organic
matter contentl is high in topsoil, while lov in subsoil., Their
Cation Exchange Capacilies and Base Saturation Degrees are low in

both topsoeil and subsoil.

Most lands of thesc soils are grown with wild grasses such as alang-
alang though soze swmall arcas are used for ithe culiivation of cassava,

peanut, ftorate and other upland crops.

Phase 3, Higher Elevated Brown Podzolic Soils

Podzolic Soils in Great Group, Brown Pedzolic Seils in

Sub-group,

Plinthie Perralsols in Soil tnil.

The soils of this Phase cover lh& gently undulating land en the upper
"peneplain,  Their topscils are aosf]y darkbrown in color, zediuvm to
fine in texture, wesk subangular blocky in struciure and have slightly
slicky and slightly plastic lo plastic consistence when wel. Their
subseils ave predominantly brown in colbr, Fine {o coarse in texture,
slru&(uroloss rassive in structure, slightly sticky and slightly

plastic in consistence vhen wet.

They have stiong acid reaction lhrdughoul the profile. The content
o organic maller is moderalely high in lopseil and low in subsoil.
Cation Exchange Capacities are rather lov in bolh lopsoil and sub-

30i), vwhile their Base Saturation Degrees are woderately high in
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boil soils. At present, these soils are grown with vild grasses

and brush.

Phase 6, Middle Elevated Brown Podzolic Soils

Podzolic Soils in Greal Group, Brown Podzolic Soils in

Sub-group,

Xanthie Ferralsols in Seil Unit,

The soils of this Phase develop on the gently sndulating land of the
lover peneplain., Their topsoils ave dark graviszh beown in color,
fine in texture, weak anguldr in structure and have non-sticky and
slightly plastic consistence when wet. Their subseils are brown iﬂ
coler, fine in textuie, non-sticky and plastic in consistence when

wet,

They have strong acid reactlion throughout the profile. The content
of organic matter is roderalely high in topsoil, and low in subsoil.
Their Cation Exchange Capacities are rather low in holh topsoil

and subsoil, and their Base Saturation Degrees ave moderately high

in both soils.

At present, they are grown with vild grasses such as alang-alang,
and very scall paris are used for the enllure of cassava, peanud,

tozato, pepper and other upland crops.

Phase 4, Higher Elevated Yellowish Red Pedzolic Soils

Podzolic Soils in Great Group, Yellowish Red Pedzolic

Soils in Sub-group,

Xanthic Perralsols in Soil Unit.

The soils of this Phase occupy the undulatling upper peneplatn in
association wilh olher Phases. Their topsoils are dark ycllovish
‘brown in color, fine in texlure, weak svbangular blocky in structlurve
and have slightly sticky ard slightly plas(ic consistence wvhen vet,
Their subsoils are yellowish red in célor, finc in lexture,
structureless massive in structure and have slightly sticky and
pléstic consislence when welt.
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They are strong acid throughout the profile. The content of organic
matter is high in {opsojl, wvhile low in subsoil. Their Cation
Exchange Capacities are very low in both topsoil and subsoil, Base
Saturation Pegree is moderately high in topsoil and low in subsoil.

AL presenl, they are grown wilh wilg grasses and brush.

Phase 7, Middle Elevated Yellovish Red Podzelie Soils

Podzolic Seils in Great Group, Yellowish Red Podzolic Soils
in Sub-group,

Plinthic, Rhodic and Xanthic Perralsols in Soil Unid.

The soils of this Phase cover the gently dndulating land of lower
peneplain., Their topsoils are brown in color, medium in texivre, weak
subangular blocky in structure, slightly sticky and slightly plastic
in consistence vhen wet. Their subseils ave predeminantly yellowvish
red in color, wediun in texture, structureless weak massive in
slructure, slightly s!icky.and slightly plastic in consistence when

wvel.

They have slrong acid reaction in both lﬁpsoil and subsoil. The

contenl of organic matler is moderately high in topsoil, while low
in subsoil. Cation Exchange Capacilies are low in boih topsoil and
subisoil, while Base Saluration Degreces are roderalely high in both

soils.

Most parts of these seils are growvn wilth wild grasses excepl very

small aveas cultivated For cassava, upland vice, eic.

Phase 8, Middle Elevated Red Podzolic Soils

Podzolic Soils in Great Group, Red Podzolic Soils in

Suls-gyoup,

Rhodic Ferralsols in Soil Unit,

The =o0ils of his Phase dO\élop on the gently sloping land of the
lower peaneplain. Their topsoils arve )éllowish red in color, fine
in textwre, veak snbaogular blocky in slructure, slightly sticky
and‘plasliv in consistence when wel, Their subseils ave red in

coloy, Fine in téxture, massive in structure, sticky and plastic in
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consistence when wet,

They have very strong acid reaclion in both topsoil and subsoil,
The conlént of organic matter is moderately high an topsoil, vhile
lov in subsoil. The values of Cation Exchange Capacily’ and Base

Saturation Degree  are lovw in bolh soils,

At present, most parts are grown witlh wild grasses such as alang-
alang cxcepl some remarkable area growvn vith cassava and very lisited

fields of peanut, teomato and pepper.

Alluvial Greal Group

The soils of this Greatl Group are derived from alluvial deposits

and extend on the varicus lamd uvpils such as river terrace,

nainral levee, valley boultom and alluvial plain. Their elevalions
range from 40 to 70 melers. They have A — C horizen sequence vith
gray to brown color and fine texture. They are shallow to moderately
deep, well {o poorly drained. The relief of these soils is nearly
level with slope iess ihanIQf. This Great Group consists of five
Sub-groups, t.e. Grayish Brown Alluvial, Dark Yellowish Brown
'Alluvial; Yellowish Brown Hydromorphic Alluvial, Brown Alluvial,

and Gray Hydromerphic Alluvial. They ake, furthercore, classified

inlo six Phases as shown in followings.

Phase 10, Lover Elevated Grayish Brown Alluvial Soils

Alluvia) Soils in Great Group, Grayvish Brown Alluvial

Soils in Sub-group,

Bysiric Fluvisols in Soil Unil.

The soils of this Phase develop lécally on slighlly clevated river
terrace along the Hitam and Unpuy rivers. They are derived frox
alluvial deposits including volcanic ralerial having a weak profile
developrent of A-(B)-C horizon. Their lopsoils are dark breowvn in
color, fine in texlure, weak subangular blocky in stlructure, slightly
sticky and plaslic in consistence when wel. Their subsoils are
grayish brewn in color, fine in texture, élruclureleSs Fassive in
structlure, slightly sticky and slightly plastic in consistence when

wvel,
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They bhave very strong acid reaction in both lopsoil and subsoil,
The contenl of ovganic matlier is very high in topsoil but low in
subsoil. Cation Exchange Capacity is high in lopsoil and roderately

high in subseil. Base Saturation Pegrees are very low in both soils.

Al presenl, they are covered with wild grasses with sparse brush or

forest,

Phase 11, Lower Elevaled Dark Yellowish Brown Alluvial Soils

A¥luvial Soils im Greal Group, Park Yellowish Brown Alluvial

Seils in Sul-group,

Dystric Fluvisols in Soii Unil.

The soils of this Phase develop on river terrace extending hetween
pencplain and alluvial plain. They occupy convex relief on river
terrace dissected by run-off flow having lainl horizon sequence of A-
C in‘general and stratified distinetly. Their topsolls are dark
grayish brown in color, fine in iexture, structureless, slightly
sticky and slightly plaslic in consistence when wet. Their subsoils
are dark yellowish brown in color, fine in texture, weak subaangular

blocky in structlure, sticky and plastic in consistence when wet.

Their physical and chemical fealures are akin to those of Phase 14
such as strong aciditly, lovw fertility as showa by their low Catien

Exchange Capacily and low Base Saturation Degree.

At presenl, these soils are rnainly used fFor the cultivation of cassava

and other upland crops.

- Phase 12, Lover Flevated Yellowish Brown Hydromorphic Alluvial

Soils

Aldovial Scils in Great Group, Yellowish Brown Hydromorphice

Alduvial Soils in Sub-group,
Dyvslric Gleysols and Daystrie Fluvisols in Seoil Unit,
Th@zsoi]s'ér this Phase develop on river lprrace.ex!ending Lefween

peneplain and alluvial plain. Their topsoils are dark grayish brown

in color, fine 'in texture, stiuctureless rassive in slruclure,
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slightly sticky and slightly plastic¢ in comsislence ¥hen wel,  Gheir
subsoils arve yellowish brown in color, fine in textore, strvuetureless,

slightly sticky and plastic ia consislence when wet,

They have moderately streong acid reaction in lopsoi} and strong aciid
veaction in subsoil. The conlent of ciganic ratier is coderalely

high in top:oil, while low in subsoil. Though the values of Cation
Exchiange Capacitly are low in both soils,:the vatues of Base Saturation

Degree are high in both soils.

At present, these soils are used for the cultivation of rainfed paddy
in the wet season. 1In the dry scason, hovever, they are left fallow

due to lack of water.

Phase 15, Slightly FElevated Brown Alluvial Soils

Alluvial Seoils in Great Group, Brown Alluvial Soils in

Sub-group,

Dystrie Fluvisols in Soil Unit.

The soils of this Phase occupy the natural levee of the old Korering
river or ils branch. Their lopsoils are davk brown in coler, fine
in texture, medium subangular blocky in structure, slighlly sticky
and slightly plaslie in consislence when wel. Their subsoils are
predorzinantly brown in color, fine in texture, rediun subangular
blocky in structure, slightly sticky arnd slightly plaslic in

consistence vhen wet.

They have coderately strong acid reaction in topseil and slvong acid
reaction in subsocil. The content of organic ratler is coderalely
high in topseoil, while lov in subsﬁil. " Calion Exchange Capacities
are moderately high in both soils. Base Saturation Degree is high

in topsoil and roderately high in subsoil,

Al present, mosl lands of these soils are used for farmvard or the
cul lure of pérennial:ciops such as coconuf, banana and clove oic,
along with various annual crops such as cassava, ltoralo, sweet potato

and eggplant ete.
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Phase 19, Yalley Botlom Gray lydromorphic Alluvial Soils

Alluvial Soils in Greal Group, Gray Hydromorphic Alluvial
Soils in Sub-group,

Dystric Fluvisols in Soil Unit,

This soils of this Phase occupy the flat valley boitom arong peneplain.
They are derived from run-off deposils from adjacent hills. Their
topsoils are dark brown in color, Fine in texture, structureless
massive in structure, very sticky and very plastic in consistence

shen wet. Their subsoils are gray in color, fine in lexture,
siructureless massive in structure, non-slicky and slightly plastic

in consisience when wet. They have weak horizon sequence of A-Cg-C

in common. They are shallov ia effeclive soil depth and have poor
internal and exiernal drainage. Groundvaler table cozes uvp to almost
the ground surface and stays for more than 6 conths in most years.

The arcas are subnierged in the wet season.

They have strong acid reaction in topssil and roderately slrong acid
teaclion in subsoil. The conlenl of organic matier is meoderately
high in topsoil, vhile low in subsoil. Cation Exchange Capacilies
are moderately high in both soils. Base Saluralion Pegreces are low

in both soils.

At presenl, these soils are used for lowland paddy cultivation in
the wet season. In the dry season, however, lhey are left fallow

due to delicit ol water.

Phase 22, Flal Gray Hydrororphic Alluvial Soils

Alluvial Seils in Greal Group, Gray Hvdrosmorphic Alluvial

Soils in Sub-group,

Dyvstric Fluvisels in Soil Unit,

The soils of thiﬁ;Phase exiend over recent alluvial plain of Belitang
inland river basin. They are characterized by slighl profile
developzent of A-(B)-C having hydvomorphic properiies within 50 cm
helow the surface, ‘Tﬁcir'lopsoils are dark grayish brotu in colér,
fine in texture, wesk subangular blocky in strucluro,‘éiighlls sticky
and plastlic in consistence when wel. Théir subsoils ave gray in
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color, medium in texture, structlurcless massive in structure, non-

sticky and non-plastic in consi stence when wet.

They have slrong acid reaction in lopseil and modoratrty_slrong acid
reaction in subsoil. The content of organic maitrg is mederately
high in topsoil, while low in subsoil. The value of Calion Exchange
Capacity is low in lopsoii'and modevalely high in subsoil. Base

Saturation Degrees are moderately high in both seils.

These soils are wosily uscd for paddy cuitivalion in the wel season,

but they are lefl fallov due to insufficient waler supply.

Hydrororphic Great Group

These soils of this Great Group are derived from alluvial deposits
on the river terrace and natural levee. The land is sicarly flat
vith slope of less than ZZ. They have sprcific barizon soqﬁonfn ~f
A-{B}-C characlerized by hydeomorphic properties within 30 cm below
the ground surface, and havé highér chrora han Lhe soils of Gley
tveat Group.  These soils ave rather decp and poorly lo woderately
drained with low external drainability and perceability. The land

is free fyom flooding in general.

This Greal Group consists of four suﬁ—groups, i.e. Yellowish Brown
Hydromorphic, Gray Hydromorphic, Brown Hydro= orphlc and Pale Brown

Hydromoxrphic. They are, furthercore, classified into five Phases

as shown in followings.

Phase 13, Lowver Elevaled Yellowish Brown Hydromorphic Soils

Hydrororphic Soils in Great Group, Yellowvish Browm

Hydrormerphic Soils in Sub-group,

Dystric Gleysols in Soil Unit.

The soils of this Phase develop on elevaled river terrace extondihg

between peneplain and alluvial plain. Their topseils are dark

yellowish brows in color, fine in texture, weak fine subangnlar

blocky in structure, SIightly sticky and slightly plastlic in eon-
sistence vhen wet. Theéir SUbSOllS are yelloxish browvn in color,
fine in texture, struclureless massive in structure, sl;ghlly

sticky and plastic in consislence when wet.
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These soils occupy the convex microrelief on river lerrace., Al present,

they are mainly used for the culture of cassava.

Phas;'l?, Slightly Elevated Yellowish Brown Hydromerphic Soils

Hydrosorphic Soils in Greal Group, Yellowish Brown Hydroroerphic
Seils in Sub-group,

Dystlric Pluvisols in Soil Unit.

The soils of this Phase occupy the natuvral levee of the old Komering
river or its branch in association with other Phases. Their topsoils
are brown in color, fine in texture, weak subangular blecky in
struclure, slightly slicky and slightly plastic in consistence when
w¥el. Their subsoils are yellowish brown in color, weak subangular
blocky in struclure, slightly sticky and slightly plastie in con-
sistence when wel. The =0ils have faint hydrozorphic diagnosis with
few fine slrong brown mollles, clay skins on ped at about 50 ¢m below

the surface.

They have sirong acid reaction in topsoil and roderately strong acid
reaction in suBsoil. The content of organic catter i1s very low
throughout the profile. The values eof Catlion Exchange Capaciiy are

low and Base Salturalion Degrees are rmoderately high in boll topsoil and

subsonl.

Al present, these seils are used lor fFarmyavd and the culture of

perennial and various annual upland crops.

Phase 14, iover Bleralod.Gray Hydrororphic Soils

Hydroxoyphic Soils in Greal Group, Gray Hydvomorphic Soils

in Sub-group,

Dystric Gleysols in Joil Unit.

The soils of this Phase develop on river terrace éxtending belween
peneplaia and alluvial plain. Their topsoils are dark brown in color,
fine in texinre, weak subangular blocky in struclure, slightly sticky
and slightly plastic in consisience vhen wel., Their subseils are
predomninantly gray in color, Fine in texture, siructureless massive

in structure, slightly sticky and slighlly plastic in consislence

wvhen wel, These soils have horizon soquénce of A-Bg-C and slightiy

1E-17



hydronorphiec diagnosis within 30 co below the surface.

They have very éirong acid reaction in hoth fopsoil and subzoil,
The content of organic matter is moderately high in topsvil and low
in subsoil. Cation Exchange Capacilics ave roderately high i“'bofh-

soils. Base Saturatlion Degrées arce low in both soils.

Al present,’ these soils are mestly coveréd wilh wild grasses such as
alang-alang with sparse brush excepl rather small avea grown with cas-

sava and other vpland crops.

‘Phase 16, Slightly Elevated Brown Hydrosorphic Seils

Hydrozorphic Soils in Great Group, Brown Hydromorphic

Sotls 1n Sub-group,

Dystric Fluvisols in Soil Unil.

The soils of this Phase occupy the natural levee of the old Korering
river or its branch in aésociation vith other Phases. Their lopsoils
are_grayish brova in color, fine in texture, redium subangular Blocky
in struclure, slightly siicky aﬁd slightiy p]aétic in consistéence
vhen wvel. Their subsoils ave predeminantly brown in color, fine in
texture, weak subangular blocky iwm structure, slighlly sticky and
plaslic in consislence when wvel. ‘They have hydromorphic diagnosis

within 50 cm below the surface.

They have very strong acid reaclien in topsoil and slreng acid
reaclion in subsoil. The:conténl of organic rmalter is modcraibly
high in topsoil and low in subsoil. Cation Exchange Capaéitics are
roderately high in bolh topsoil and subseil. Base Satufhtion'Degree

is roderately high in topsoil, while lov in subsoil.

Al presenl, the lands of these soils are used for farmyard and the
culture of perennial and upland crops such as coconul, banana, clove,

cassava, toralo, sweel potato and eggplant etc.
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Phase 18, Slightly Blevated Pale Brown Hydromorphic Soils

Hydromorphic Soils in Great Group, Pale Brown Hydromorphic
Seils in Sub-group,

Dystric Fluvisols in Soil Unit.

The soils of this Phase occupy the natural levee of the old Kozering
river or ils branch in association with olher Phases. Their topsoils
are brown in coler, fine in texture, medium subangular blocky in

siructure, slightly sticky and slightly plastic in consistence when

- wet. Their subsoils are predoxminantly pale brown in color, fine in

fexture, weak rmassive and noderately blocky in structure, non-siichy

and non-plastic in consislence when vet.

'Théy have moderalely strong acid reaclion in topsoil and slightly

acid reaction in subsoil. The organic ratler content is roderalely
high in topsoil, vhile very low in subseil. The values of Cation
Exchange Capacity are lov in both topsoil and subseil, while Base

Saturation Degree is high in topsoil and molerately high in subsoil.

Al present, cost lands of these soils are used for farayard and the

culture of perennial and annual upland crops.

Glé{ Great Group

The se0ils of thizx Greal Group are derived from recent alluvial
depsits, They have horizon sequence of A-Ag-C kaving hydromorphic
features #‘illliu 30 ¢m below the ground surl‘éi(‘e. Most s0ils have
grayfcdlored surface horizon vith low chrosa less Lhan 2. External
and internal drainago are very poor. Groundwate s table is shalloeyw
throughout the year. These soils extend on the alluvial plain, the
nérrov f‘lat valley bottom land acong peneplain and the concave micro-

iréelicF on fivor leryrace.

This Great firoup is subdivided inte two Sub-proups, i.e. Lov Hunie

Gley and llumie Gley. They ave, furlhersore, ¢lassified into four

 Phasts as shewn in followings,
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Phase 9, Loxer Elevated Low Humic Gley Seils

“Gley Soils in Greal Group, Low Humie Gley Soilk in Sub-group,

Dystric Gleysols in Soil Unit,

The soils of this Phase occupy the depression on river lerrace.

They have nearly flat topbgraphy and horizon sequence A-Bg-Cu-C.
Their topsoils are dark grayish brown in colour, Fine in féxture,
structureless massive in siructlure, slicky and plastic in consislence
vhen wet. Their subsoils are predomiuantly gray - in color, fine in
texture, structureless massive in structure, slighily Slickj and

plastic in consistence wvhen wel,

They have strong acid reaction throughout the profile. The content
of organic ratter is moderately high in topsoil and lov in zubsoil.
The values of Cation Exchange Capaciiy and Base Saluralion Degree
are roderalely high in boilh soils. They are under excessively

woisl condilious throughout the year.

At presenl, they are used for rainfed paddy in the wet secason, In

the diy season, they are left fallov due to deficit of water supply,

Phase 20, Valley Bottom low Humic Gley Soils

Gley Soils in Great Group, Low Hunie Gléy Soils in Sub-zroup,

Dystriec and BEutric Gleysols in Soil Unit.

Tke soils of this Phase occupy the valley boltom among peneplein,
They are derived from run-off déposits fron noighbouring elevated
areas. Their topsoils and sub301ls are predo 1nanllv gray im color,
fine in {exture, structureless massive in structure, very sllckv and
very plastic in consistence when \él These soils are characlerized
by low chrora less than 2 in soil colur which indicates that lhe

soils are under reductive céondition.

They have slrong acid reaetion throughout the profile. The confent
of organic maltter is coderatel\ high in topseoil and lov in subsoil,
The values of Catlon Eachange Capacily and Base Salurallon Degree

are roderalely high in both topsoil and subsoil.

11-20



Al present, they are used for paddy culture in the vel season, bLut

are left fallow in Lhe dry season due to deficil of waler supply.

Phase 23, Flal Lov Humic Gley Soils

Gley Soils in Greal Group, low Humic Gley Soils in Sub-group,

Dystric and Eutric Gleysols in Soil Unit.

The soils of this Phase widely extend over recent alluvial plain in
association with those of Phase 22. fhey are nearly flat and horizon
sequence of A-Ag-C wilh hydromorphic diagnosis at lover A horizon.
Their topsoils and subsoils are predominantly gray in color, very fine
in texture, struclureless massive in struclure, very stichy and very
Plastic in consislence when wel. These soils are characlerized by

low chroma less than 2 in subsoil and have cotiles vithin 30 co belovw

the surface.

They have slrong aeid reaction thfoughoul'tﬁe profile. The contenl
of organic maller is moderalely high in topsoil and lov in subsoil.
Cation Exchange Capacities are low in both topsoil and subsoil,

vhile Base Saturation Degrees arve moderately high in both soils.

Al present, these soils are used Fer paddy cultivation in the wel
season, but ia the dry season they are left faliow due to the deficit
“of waler supply. Of these soils, heavy fextured clay is used as

brick materials.

Phase 21, Depressed Humie Gley Soils

Gley Seils in Great Group, Huzic Gley Seoils in Sub-group,

Dystric fileysols in Soil Unit.

The soils of this Phase accupy depressions exlending on recent
alluvial plain. They have herizon sequence of A-Ag-Cg-C. Theiwr
topsoils arc dark olive gray in color, fine in texture, structuwreless
massive in struclure, non-sticky and sltightly plastic in consist{ence
vhen vet,  Their subsoils are dark olive gray in color, coarse in
texture, structureless, slicky and neon-plastic in consislence vhen

wvel,
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They have stvong acid reaclion throughout {he profilv. Calion

Exchange Capaciiv and Base Saturation Degree ave Jow in coamon.

At present, sone srall parts of these soils are used for paddy
cultivation in the wet season, bul most arecas are covered with

brush and aquélir planis,

Organic Great Group

The soils of this Great Group develop on depression in flatl alluvial
plain with low elevalion. They have special horizon scvquence of 0-C
in general. The O horizon is accuzulation of plant rerains decomiposed
to sorme extent. The land is salurated with water throughout the

Year ant lies waste due to extremely low drainability and low fertility.

Organic Greal Group consists of one Sub—gréup, t.e. Organic Suli-grougp,

one Phase, i.e. Depressed Organic Soils.

Phase 23,  Depressed Organic Soils

Organic Soils in Great Group,

Dystric Histosels in Soil Unit

The soils of this Phase occupy deep depression and swale in alluvial
plain. The uppercost part is composed of acevzulated rezzins of
plants. They have horizon' sequence of 0-0g-C. Their topsoils are
very dark brown in'color; fine in texlure, slrdctureless, non-sticky
and non-plasiic in consistence vhen wet. Their subsoils are brownish
brown in color, fiae in texture, struﬁ(ureleSS, non-slicky and non-

plastic in consislence when vel.

fhey have extrerely strong acid reaction in both topsoil and subsoil.
The conlentls of organic caller arve vexry high in both seils. Cation

Exchange Capacities are vefy high in both soils, while Base Saturation
Degrees are very low in both soils.

These soils bave thick O horizon of 30 ¢m or rove. The lands are

rostly covered vilh aqualic plants.
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Andosel Great Group

The soils of this Great Group develop locally on the fool of pencplain

and have horizen sequence of A-C in general. They are derived from

volcanic ash. The land has gentle slope of less than %45. Groundwater
table is deep. Drainage condition is good beth externally and
internally,. '

This Great Group consists of one Sub-group, i.e. Andosoel Sub-group,

one Phase, i.e. Yalley Poltom Andosols.

Phase 21, Valley Bottom Andosols

Andosols in Greal Group,

Humic Andosels in Soil Unil.

Their topsoils are dark brown in eolor, fine in texture, slructure-

less massive in struclure, stichy and very plastic when wet, and loose
when dry in consistence. Their svbsoils are dark brown in color, Fine
in texture, veak Subangu]ar blecky in structure, very stiéky and very

plastic when wet, and hard when dry in consistence.

They have strong acid reaction in topsoil and very sirong acid reaction
in subsocil. The content of organic ratter is high in topsoil, while
lov in subsoil. Cation Exchange Capacilies are moderately high and

Base Saluration Degrees are low in both topseil and subseil.

. At present, these soils are rostly vsed for rainfed paddy cullivation

only in the wvet season, while olher areas are grown vwith wild grasses
and brush.

1.5%.2 Seil Hagning Unitl

According te lhe vesults of soilk research, il is necessary lo apply

the specific soil wapping unit of so0il association in order to illustrate

the location of major soil groups for making the basic agricultlural develop-

ment program. This is due to Lhe reason (hal most major soil groups dis-—

tribute too fraclionally and intricately to illustrate them separafely on

the map on a small scale of 1: 56,000. Jn the present siudy, then, eight

Mapping Units are differenliated as the association of 25 Phases. The

Mapping Units and Phases are labulated in Table 1I-3. The acreage and
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proportional exlent of cach Mapping Unit in the survey area are shown in

Table T1-6.

The physiographical condition and constraints for agricul tural develop-

rent of each Mapping Unit are outlined as in the follovings.

(1} Mapping Unit 1: Association of Phases' 1, 2, 3 and 4.

Tre seils of this Mapping Unit extend widely on (he upper peneplain
in the northern and southeran parils of Belitang inland river basin and

cover 46,130 ha or 5)}< of the survey arca.

This Mapping Unit is Association of four Phases which conszis! of
Podzolic Soils. The land suilabilities for gravity irvigation farming
of paddy rice are evaluaied by the soil fertilily, perrcability and
lopography. Podzolic Soils are quile deficienl in the eséénliél plant
nutrients. Soil nutrient status, however, could be ifiproved by the
'supply of irripation valer to acceptable extent for paddy rice cwlliva-
tion like in the lowland under the cultivation of paddy rice. Puddling
would decrease the percolalion through the subseil. {Undulating er
rolling relief conditions on peneplain are the biggest consliaint to
the proper agricultural developzent. The land having sleep slope is
classified as the:perﬁancntly unsuitlable class because of ils un-

economical land reclamation for paddy field.

The limiting factors for diversified €Yops ir upper peneplain are
natural infertility, strong acidily, inadequale waler helding capacity,
erosion hazards and undulatlng topography. ‘The b)ggest constraint
among these limiting faclors is the ¢rosion hazards due to the exces—
sive run-off resulting froa the heavy tropical showers. Al present,

the lands are liuncated by erosion in conseéquence of deroreslatxon.

The conservalion treatmenis such as contour farming, bench lerracing,
culching, etc, are required for cOnlrolllng or prevenling sheet erosion

under the eultivation of upland erops.

(2) Mapping Unit 2: Association of Phases 5, 6, 7 and 8.

The soils of this prplng Unit develop on the lower peneplain in the
'norlhern and southern parts of Bell!ang lniand river basin. Most parls

“of szang area are categor:zed in this Mapping Unit. This Unit
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(3}

(+)

(5)

occupics 10,820 ha or 124 of the survey area.

This Mapping Unil is Association of four Fhases which consist of

Podzolie Soils. The lYimitations or constrainls to their use for

.fayming are almost same as those of Happing Unit 1 except the

elevation,

Mapping Unit 3: Association of Pihases 9, 11, 12, 13 and 14.

The soils of this Mapping Unit develop on river lerrace extending
between pencplain and alluvial plain. This Mapping Unil covers

8,660 ha or 10Z of the survey area.

This Mapping Unit is Assacialion of five Phases which consist of

Gley Seils, Alluvial Soils and Hydrozorphic Soils. They are highly
suifable for irrigation farming, because their topography allows

the excess waler to be drained easily without any waler logging
problens, River lerrace has tvo microreliefs made by dissective

flow, i.e. convex and concave. This topography requires relatively
high capital investirent for land levelling. Besides, lhe heavy
lextured sotls which occur lacally on terrace restrict the workability
and the tillability. The conlent of essential plant nutrients

in the soil is poor in coron.

Mapping Unit 4: Uniformity of Phase 10,

The soils of this Mapping Unit develop locally on slighlly elevated
river terrace along the Hitam and the Umpn rivers. This Unit exlends

over 1,27b ha or 1% of the survey area.

This Mapping Unit consists of cne Phase of Alluvial Seils. They have

"no severe limilalions to their use for gravily irrigation larming

~excepl low fertility.

Mapping Unit 5: Associalion of Phases 15, 16, 17 and 18,

The soils of lhis Mapping Unit develop on the natural levee of the
old Komering river or ils branch. The lands are scattered in the
alluvial plain of the Belitang inland river basin. This unit covers

1,390 ha or 2% of the survey area.

This Mapping Unil is Associalion of_fbur Phases which consist of
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Alluvial Soils and Hydromorphic Soils, The land of these soils is
nearly Flat and is higher lhan alluvial plain for around 30 ecm, The
gfouﬁdwater table is about 50 cm below lhe surfado, and the land is
free from Fleoding, Therc is no place lo be developed snewly for
agricul ture on the natural levee, because most parts of this area
are used fox the favmyard or the eultivation of perennial crops such
as banana, coconut, clove, efe. Furlhermore the size of land is foo

small fo be developed cconomically.,

(6) Mapping Unit 6: Association of Phases 19, 20 and 21.

The soils of this Mapping Unit develop on the flal bottlom of valley
extending among peneplains or between peneplain and alluvial plain,
They coﬁsisl of the run—off deposits derived from the adjacent hills
ard have horizon Sequence of A-Cg-C. The roislure conditions of these
soils tend o become core moist sifh tine, because valleys are
commonly constricted bylnatural levee of the old Korering river or

ilts branch. The land of this unil is flat or nearly flat with slope

of less than 24, This unit covers 8,120 ha or 9% of the survey area.

Small flat valleys are forced by the lributaries of two rivers; the
Belitang and the Macak, in the Belitang inland river basin. The
lands are used only for paddy field in the vel season at present.
Seil conditions of the lands are similar to those on the alluvial
plain formed by the old Xozering river, wvhile their parent ralerials
are different. They are suilable for paddy callivation. VFor inkro-
duction of up]énd crops, however, high capital investrent will be

required for the improvement of drainage condition.

(7) Mapping Unit 7: Association of Phases 22 and 23.

The soils of this Mapping Unit develop brdadly on lhe alluvial
Plain in the Belitang inland river basin. The land of this tnit is
nearly Flat with slope of less than 24. Groundwater fable stays
near ground surface for wore than 6 ronths in most Years. This

Unit covers 8,720 ha or 10Z of Lhe survéy area.

This Mapping Unit is Assecialion of two Phases wﬁich consist‘nr
Alluvial Soils and Gley Soils. 1he Gley Soils extend wider {han

Alluvial Soils. This facl indicates Lhal this alluvial plain is
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(8)

under moisl condition, Vaterlogging caused by overirrigation should

therefore be climinated by proper drainage syslem., The contenti of
the essential plant nutrients in the soil is poor in common. For
introductlion of upland crops, high capitlal investment will be required

for the improvemenl of drainage condilion.

Mapping Unit 8:i Association of Phases 24 and 25.

The soils of this Mapping Unitl occupy depression and swale in the

alluvial plain of the Belitang inland river basin. This area is

nearly flat with slope of less than 24, Groundvater table is at

or near the surface throughout the year. This Unit covers 4,590 ha
or 5% of the survey area.

fhis Mapping Unil consisls of Phases 24 and 25 which ave inlricated

with each other. - The soil of Phase 24 has thin O horizon of less

than 50 ¢m, while Phase 23 has thick O horizon of more than 50 cm.

The depression and svale have very serious limitations {o the use

for farming due to the deep valer slagnalien, very strong acid
reaclion, lack of mineral stratification or fraction, deficiency of
essential plant nuitrients, elc. The organic soils occur in limiled
scale, and when dried, they subside tremendously due to the decompo-
sition and compression of organic matter. In the light of lhe above-
sentioned condilions, these lands are marginally suilable for haddy

rice cultivation, while notl suilable for uplaﬁd crop farming.
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2. LAND SUITABILITY

2.1 Calegory of Land Suitabilily Classification

The land suitability:in the Project Avea is classified al three
categories, i.e, order, class and sub-class by the applicalion of the
Fracevork for Land Evaluation, FAO in 1976. The calegories ave defined

as in the followings.

2.1.1 Qrder

The highest categery is Order and the land in the projéct arca is

divided into 3 Orders as follows.

(1) Suitable ——— §

Land on vhich the sustained use of paddy rice and upland crops are
expected to yield benefits to justify the required recurrent inputls
withoul unacceptable risk to land resources on the siie or in ad jacenl

arca.

{2) XNon-suitable ——- X\

Land on vhich the sustained use of Paddy rice and upland creps can
nol be expected to resull sufficienl benefits Lo Justify the

required recurrent inputs.

(3} Conditionally suitable --— Se¢

Land on which the susfained wuse of paddy rice¢ and upland crops can not
be expected fo yield benefils to Justify the required recurrent

inpuls. But, the land could be used for profitable farming if the
specific management practices would be inplezented Lo overcore the

linitations on farm proeduction.
2.1.2 Class

Out of three Orders, suitable and conditionally suitable Orders ave

subdivided inlo ihree classes respectively, and non-suitlable Order is
subdivided inle iwo classes.

(1) Highly sut bable --~ S1
Land having ro significanl or oniy.minor limitations o the sustained
cultivalion of paddy rice and upland crops that will significan!ly
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(2)

(3)

(1)

(5)

(6)

{7)

reduce’ production levels.

Moderately suitable —-- §2

Land having limitations which in (he aggregate are moderately severe
for the sustained cultivation of paddy rice and upland crops, and
will reduce production levels.

Marginally suitable --- S}

Land having limitations which in Lhe aggregate are severe for the
suslained cultivalion of paddy rice and upland crops and will so
reduce production levels that such expenditure will only be marginal-

ly justified.

Conditionally highly suitable --- Scil

Land baving characteristies vhich, in general, preclude sustained
ceonopic cultlivalion of paddy rice and upland crops. The land,
hovever, could be used if the special managerent practices defined
at Sub-class level vere implezented, and would be equivaleat in

suitabilily to the land of Class Sl.

Conditienally roderately suitable -—— Sc¢2

Land having characterislics which, in general, preclude susiained
ccononic cullivation of paddy rice and upland crops. The land,
however, could be used if the special managexzent practices defined
at Sub-class level were implemented, bul would only be equivalent in
suilabilily to the land of Class 52 as roderalely severe limitations

indicated by Sub-elass sycbol wvould remain.

Conditionally rarginally suitable ——- Scl

f.and having characterislics vhich, in genceral, preclude sustained
econcaic cultivalion of paddy rice and vpland crops. The land,
hovc?er, copld Le ﬁsed if the special ranagerment praclices defined
al Suh—class‘level vere implementied, bul would only be eguivalent in
suilability 1o the land of Class 83 as severe limilalions iwndicaled

by Sub-class syrboel would remain.

Curroni!}'non~suilablo --- X1

Land having limitations which appear so severe as lo preclude any
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possibility of successful suslained paddy rice and upland crop.
cultivation, or having limitations which may be surcountable in
time but which cannot be.correcled with existing knowledge al presentiy

acceplable cost,

(8) Permanently non-suitable --- X2

Land havipng limitalions which appear so severe as lo preclude any
possibilily of successful sustained paddy rice and upland crop

cultivation.

2.3.3 Sub-Class

Each class is divided info sub-classes according fo (he kind of limiling
factors, The folloving conditions are considered as the Yimiting factors
or conslraints for the cultivalion of paddy rice and upland crops in this

Survey area.

Topography .(t): limitatlion due to unfavorable relief, e.ff. EACTO

' or micro reliéf; and/or relative elevalion ticiiting
to its use {unsuitable elevation for economical
gravityrirrigétion, and velief coaditions unsuitable
for economical drainage improvement and cconomical

field arvangemenl). '

Erosion (e} ¢ limitalion caused by erosion hazards or past erosion

damages.

¥etness (w) t limitation caused by walerloggiﬂg.due Lo high
groundvater-table, long consecutive seasonal
floodings, low perzeability or slow sufface drainage
and/or the combinalion of these regires.

Inundation (i): limitation due o frequent floodings.

Acidity {0) : limitation due to strong acid soil reaction {pH),

' and/or high degree of IN-KC1 extractsble aluminum
(so-called aclive or free aluninon) andfor low
degree 6f base‘saluraiiOn to cation exchange capacitly
(cEc). | | |

Pertility (f}) :.limilélion due to lovw conteﬁts of chemical pulrients

in the soils parlicuvlarly of nilrogen, phosphate,

11236



.potash, effeclive bases. Generally, organic carbon
is not essential faclor for this evaluation,

Texture {x) : Texture qualily very close to the moisture regire

or hydro-dinamic features of soils, e.g.
permeabilicy, basie intake rate, and/or also close
to the land tillabilily or arability.
Physical soil
deficiency (p}: limitalion due to unfavorable physical soil
B properlies, e.g. very hard consislence, firmly
consolidated sbiis, eassive structure, very plastic

and slicky consisience when wet, elec.

Depth {d) : licitation due te shallowness of soils,
restriceting root developzeni and/or effective

irrigation and drainasge operation.

Each of above limilalions is expressed by abbreviated syrbol letler
as showa in Table I1-7, and is used as the suffix of Sub-class nomination

of land suifability.

2.2 Grading of FEssential Land FPealures by Land Suifability

The gradings of essential land features by land suitability arvre

surstarized as shown in Table 1I-8 to II-14.

2.3 Evaluation of Land Suitability by Soil Group

Based upon the gradienl of liwiling factor lo land suitlabilily, the
grade of land suitability is evaluated by Soil Phase and Greal Soil Group
as. listed in Table 1I-15. The acreage and propertional extenl of each

land switability unil are tabulated in Table I1-16.
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Table 11-1

Pit No.

[T - RS - R I A

- e
N O

13
14

15
16
¥
13
19
20
21
22
23
24
25
26
27
28
29
30
3
32

PIT NUMBERS AND SOME DESCRIPTIONS OF THE SAMPLES

Location Land Use
Sidorulyo Paddy
Sidomulyo Grass growth
Sidenrulyo Grass growth
Sidomulyo Paddy
Sumber suko Paddy .
Sumber suko Paddy
Suke jadi Paddy
Suko jadi Grass & Brush
Jayamakrur Grass & Brush

Jayamakﬁur
Kurungan nyawa

Tanjung bulan

¥Yay Halom

Yay Halom

Gunung ruysa
Bandar jaya
Kurungan nyawsa
Eling-eling
Way Halom

Way Halom
Muncak kabru
Lebak harjo
Jaya rmulya
Jalimulya
Sukaraja
Sukaraja
Kurungan nyava

Kuruangan nyava

‘Tanjung rejo

Trizoharjo

‘Gunung sugih

Margo dadi

Paddy
Paddy
Paddy

Paddy

Grass & Upland
field

Upland field
Upland field
Upland field
Paddy
Upland field
Paddy
Paddy
Swale
Paddy
Grass growth
Paddy
Grass growth
Paddy
Paddy
Paddy

Paddy

Grass & Brush

Forest

11-32

Physiaograph

River terrace

River lerrace

Great Group

(D/S system, 1961)
Gley soils

fydromorphic soils

Peneplain (lover) Padzolic soils

Plat valley
Alluvial plain
Alluvial plain
Plat valley

Peneplain(upper)

Natural levee

Ox bow

Alluvial plain

Former course
of river

Alluvial plain

Peneplain{lower)

Natural leves

Natural levee

Natural levee
Flat valley
Natural levee
Alluvial plain
Alluvial plain
Depression
Plat valley

Peneplain{upper)

Alluvial plain

Peneplain{lover)

Alluvial plain
Alluvial plain
Alluvial plain
Alluvial plain

Natural levee

Gley soils
Allﬁvial soils
Gley.sﬁils
Aiiuvial soils
Podzolic soils
Hydromorphic soils
Gley:soiis

Gley soils

Alluvial soils

Gley soils

Podzolic soils

Alluvial soils
Alluvial soils
Hydromorphic soils

Gley s0ils

‘Hydromarphic soils

Gley soils
Gley soils
Organic soils
Gley soils
Podzoliec soils
Gley soils
Podzolie soils
Alluvial soils
Gley soils
Gley.soils
Gley soils
Hydromoxphic soils

Peneplain(upper) Pglzolic soils

(1o be continued)



Pit Neo.

33
34
35
36
37
38

39
49
M
42
43
44
45
a6
47
48
49
50
51
52
53
54
55
56
57
58
59
60
63
62
63
64
65
66
67
68

Location

Marge rejo
Marge mulyo
Totoreio
Tegal tesal
Razan jaya

Kamavr jaya

Raman jaya

_Sunber harapan

Sumber sari
Harjo nulyo
Mesis Tilir
Sapto renggo
Karangan
Karangan
Karangan
Bumi harjo
Bumi harjo
Suﬁa agung
Suka agung
Suka rejo
Pahang Asri
Pahang Asri
Perétung Busuki
Suka agung
Suka agung
Suka bumi
Suka buwsi
Suka bumi

Sri katlen
Sumber asri
Sumber asri
Sunber asri
Sumber asri
DBangsa negara
Bangsa negara

Bangsa negara

Land Use

Grass growth

Grass growth
Grass growth
Grass growth
Grass growth

Just after
burning

Forest
Girass growth
Grass growth
Grass growth
Grass growlh
Paddy

Grass growlh
Grass grovih
Brush

Grass growth

~Grass grovih

Grass growth
Paddy

Grass growth
Grass grovth
Grass growth
Paddy

Paddy

Paddy

Grass grovwlh
Faddy

Paddy

Grass grovlh
Upland field
Grass & Brush
Grass grovih
Grass growlh
Grass grovth
Grass growth
Paddy
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FPhysiography

Peneplain(upper)
Peneplain{upper)
Peneplain{upper)
River terrace
FPlat valley
Peneplaih(upper)

Peneplain(upper)
Peneplain(uppér)
Peneplain{upper)
Peneplain{upper)
Peneplain{upper)
Plat valley

Peneplain(upper)
Plet valley

Peneplain(upper)
Peneplain{uvpper)
Peneplain(upper)
Péeneplain{upper)
Flat valley

Peneplain{upper}

Peneplain{lover).

Peneplain{upper)
Plat valley
River terrace
River {ferrace
Peneplain(lover)}
Alluvial plain
Alluvial plain
Peneplain(lower)
Natural levee
River terrace
Peneplain{lover)
Peneplain{upper)
River terrsace
Peneplain{upper)
Fiat valley

Great Group
(D/S system, 1961)

Podzolic soils
Podzolic soils
Podzolic sails
Hydromorphic soils
Alluvial soils

Podzolic soils

Podzolic soils
Podzolic soils
Podzolic soils
Podzolic soils
Podzolic soils
Hydroxorphic soils
Podzolic soils
Hydromorphic soils
Podzolic soils
Podzolic soils
Podzolic soils
Podzolic soils
Alluvial soils
Podzolic soils
Podzolic soils
Podzolic soils
Gley soils
Allufial soils
Gley soils
Podzolic soils
Gley soils

Gley soils
Pedzolic soils
Hydrzorphic soils
Hydrororphie soils
Podzolic soils
Podzolic soils
Hydrozorphic seoils
Podzelic secils

Andosols

{to be continued)



Pit No.

Location

Tugu nulyo
Tugu mulyo

Tugu mulyo

Banjar réjo
Banjar rejo
Banjar rejo
Banjar rejo
Banjar rejo
¥ay Halom
¥ay Halom
¥ay Halom -
Sido rulyo
Sido nmulyo
Side mulyo

Tolbrejo

Margo dad

Bum, harjo

" XNusa raya

Pahang asri
¥ay Hauda
Kurungan nyawa
¥ay Halon
Margo mulyo

B.M.10

Land Use

Grass growth
Upland field
Paddy
Grass growih
Grass grovth
Paddy
Grass grovth
Grass pgrowlh
Grass prowth
Paddy
Grass‘growih
Grass growth
Grass growth
Grasss giowth
Grass grovth
Paddy
Paddy
Upland field
Paddy
Paddy
Paddy
Paddy
Upland field
Upland field
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Physiography

Pencplain(upper}
Peneplain(lover)
Flat valley
Peneplain(lover)
Peneplain{lovwer) -
River terrace
Penepiain(lowér)
Peneplain{upper)

Peneplain{lover)

' Plat valley
Peneplain(upper)

Peneplain{upper)
Penepliain{lover)
Peneplain{lower)
River terrace
Flatl valley

River terrace

" River terrace

Alluvial plain
Alluvial plain
Alluvial plain
Alluvial plain
Peneplain{upper)
Peneﬁlain(upper)'

 Alluvial

Greal Group

{D/S system, 1961)

Podzoiic soils
Podzoélic soils
Gley soils
Podzolic soils
Padzolic soils
spils
Pbdéolic soil
Podzolic seoils
Podzolic soils
Giey soils
Podzolic soil§
Pbdzelic sails
Podzolic soils

Podzolie soils

'Alluviai so0ils

Alluvial soils
Alluvial soils

Alluvizl soils

“Alluvial soils

Gley soils
Gley soils
Giey soils
Podzolic soils

Podzolic soils



Table I1-2 GREAT GROUP OF D/S SYSTEM CORRELATED YITH PAO/UNESCO SYSTEM

WMo W N e

O w o=

10

12
13

Dudél/Sdepraptohardjo
system (1957, 1961)

Alluvial soils
Andosols

Brown Porest soils

Grumusols

Latosols

Litosols
Mediterranean
Organic soils
Podzols

Reddish Yellow Podzelic
seils

Regosols

Renzinas

Gley soils

Humie Gley scils
Low Humic Gley soils

Gray Hydromorphic soils

Hydrororgphic Alluvial soils
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D/S systen PAO/UNESCO
{rodified in 1978) {1974)
Alluvial soils Fluvisels
Andosols Andosols
Brunizen Carbisols
Grumusols Yertisols
Cambisols Cambisols
Latosols Nitosols
Oxisols/Lateritics Ferralsols
Litosols Litosols
Mediterranezan Luvisols
Organosols Histosols
Podzols Podzols
Podzolic soils Acrisels
Regosols Regosols
Renzinas Rendzinas
Gleysols Gleysols



Great Soil Group

Table 11-3 SOIL CLASSIRICATION

Soil Sub-group

1. Podzolic 1.

2. Alluvial 6.

10.
3. Hydromorphic 11.

12.
13.
14,

4. Gley 15.

Yellowish Brown Podzolic

Strong Brown Podzolic

Brown Podzolic

Yellovish Red Podzolic

Red Podzolic

Grayish Brovn Alluvial
Dark Yellowish Brown
Alluvial

Yellowish Brown
Hydrozorphic Alluvial
Brown Alluvial

Gray Hydromerphic

Alluvial

Yellowish Brown
Hydrozorphic

Gray Hydromorphic

Brewn Hydrozorphic

Pale Brown Hydrororphic

Low Hunic Gley

11-36

£1

1. Higher Elevated Yellovish
Brown Yodzolic Soils

2. Higher Elevated Storng Brown
Podzolic Soils '

5. Middle Elevated Sirong Brown
Podzolic Soils

3. Higher Elevated Brown
Podzolic Soils

6. Middle Elevated Brown
Podzolic Soils

4. HWigher Elevated Yellowish
Red dezolic Seils

7. Middle Elevated Yellovish Red
PodZolic Soils '

8. Middle Elevated Red
Podzolic Soils

10. Lover Elevated Grayish
Brown Alluvial Soils

11 Lover Elevated Park Yellowish
Brown Alluvial Soils

12. Lover Elevated Yellowish
Brown Hydromorphic Alluvial
Soils

15. Slightly Elevated Browvn
Alluvial Seils

19. Valley Botton Gray Mydromorphic
Alluvial Soils

22. Flat Gray Hydrororphic Alluvial
Soils

13. Lover Elevated Yellowish Brown
Hydrozorphic Soils '

17. Stightly Elevated Yellovish
Brown Hydrozorphic Soils

14. Lover Elevated Gray
Hydrozorphic Seils

16. Slightly Elevated Brown
Hydromorphic Seils

18. Slightly Elevated Pale Brown
Hydromorphic Seils

9. Lover Blevated Low Humic
Gley Soils



Great S0il Group Soil Sub-group Soil Phase

20. Valley Botlam Lov Humic
Gley Soils

23. Flat Low Humic Gley Seoils

16. Hfumic Gley 24, Depressed Humic Gléy Soils
3, Organic Y7. Organic 25. Depressed Organic Soils
6. Ardosol 18. Andosol 21. Valley Boliom Andosols

/1 Phase numbers coincide with those in inlerim report of this feasibility
study, 1930.
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Table T1-1 RATING OF SOII, CONDITION

1. Textural classes

Coarse texlured : sands, loamy sands and sandy loams with less than

15 percent c¢lay, and more than 65 percent sand..

Medium textured

loams, silly leams, sandy c¢lay loawms, clay loams

and siliy clay loams wilh less than 25 percenl clay.

Pine textured : sandy elays, light clays, Silty clays and heaiy

clayvs with more than 25 pexcent clay,

2. Soil acidity {pH: 130, 1
Slightly acid to neutral
Moderately strong acid
Strong acid
Yery strong acid

Extremely strong acid

3. Soil fertililies

Organi¢ carbon (£)
Total nitrogen (%)
CEC {m.eq./100g)
Potassiva (m.eq./100g)

Base saturation ()

2.5 soil-water suspénsion)
6.1 to 7.5
2.6 to 6.0
5.1 to 5.3
4.6 to 5.0
less than 4.5

Hoderately
High high lLow
zore than 2.0 1.0 to 2.0 less than 1.0
zore tkan (.05 0.0} 1o 0.05 less than 0.01
more 1han 20 10 to 20 }ess than 10
rore than .2 0.1 to 0.2 less than 0.1
more than 50 20 to 50 less than 2¢
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Table TI~5 501k MAPPING UNIY LEGEND OF THE SEMI-DETAILED SOIL MAP

Mapping
untt

L Parent
Description Land form ‘Material
Association of Phases 1, 2, 3 znd 4 Upper Acid sandstone

. _ peneplain  or ¢laystone
Higher Elevated Yellowish Brown

Phase 1 1
Podzolic Soils (Plinthic Perralsols,
Orthic Perraslsols)

Phase 2 : lligher Klevated Streng Brown Podzolic

Seils (Plinthic Ferralsols, Xanthic
Ferralsols)

Phase 3 1 Higher Elevated Brown Podzolic Soils
(Plinthic Ferralsols)

Phase 4 : Higher Elevated Yellowish Red Podzolic
Soils (Xanthie Perralsols)
Association of Phases 5, 6, 7 and 8 Lover Acid sondstone
peneplain or claystone
Phase 5 : Middle Elevated Slrong Brewn Podzolic

Soils (Xanthic Perralsols)

Phase &6 : Middle Elevated Brown Padzolic Soils
{Xanthic Ferralsols)

Phase 7 : Middle Elevatled Yellowish Red
Podzolic Soils (Plinthic Perralsols,
Rodic Perralsols, Xanthic Perralseis)

Phase 8 : Middle Elevated Red Podzolic Soils
{Rhodi¢ Perralsols)
Association of Phases 9, 11, 12, 13 and 14 River Ancient
terrace alluvial
depositls

Phase 9 : Lovwer Elevated Low Humic Gley Soils
: {Dystric Gleysols)

Phase 11: Lover Elevated Dark Yellowish Brown
Alluvial Soils (Dysiric Fluvisols)

Phase 12: fover Elevated Yellowish Brown Hydromorphic
Alluvial Soils (Dystric Gleysols, Dystric
Pluvisels)

Phase 13: paver Elevated Yellowish Brown Hydromorphic
Soils (Dystric Gleysols})

{to be continued)
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Mapping : Farent
unit Deseriplion Land form Material

Phase 14: Lower Eievated Gray lydromorphic Soils
{Dystric Gleysols)

1 Uniformily of phase 10 River Ancient
' terrace ~ alluvial de-
posits rich
in volcanic

_ _ ralerials
Phase 10: Lower Fievaled Grayish Brown Alluvial
Soils (Dystric Pluvisols)
5 Association of Phases 15, 16, 17 and 18 Natural Receént
levee alluvial
deposits
Phase 15: Slightly Elevated Brown Alluvial
Soils (Dystrie Fluvisols)
Phase 16: Slightly Elevated Byown Hydroxorphic
Soils (Dystric Fluvisols)
Phase 17: Slightly Elevated Yellovish Brown
Hydromorphic Seils (Dysiric Pluvisols)
Phase 18: Slightly Zlevated Pale Brown Hydrozorphic
Soils (Dystric Pluvisols)
6 Association of Phases 19, 20 and 21 Plat valley Recent alluvial
deposits
Phase 19: Valley Boltoa Gray Hydromorphic Alluvial
Soils {Dystrie Pluvisols)
Phase 20: Valley Bottom Low Humic Gley Soils
(Dystric Gleysols, Eutric Gleysols)
FPhase 21: Valley Bottom Andosols
(Humic Andosols)
7 Association of Phases 22 and 2) Alluvial Recent alluvial
plain deposits de-

veloped along
the old homer-
ing river or
Phase 22: Flat Gray Hydromzorphic Alluvial Soils ils branch
: {Dystric Pluvisols)

Phase 23: Plal Low Humic Gley Soils
{Dysiric Gleysols, Futric Gleysols)

(to be continued)
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Mapping Parent

unit Desé;igtion Land form Malerial
8 Association of Phases 24 and 25 Swales Depbsits of
plant rerains
overlying
_ alluvium
Phase 24: Depressed Humic Gley Soils sedicents
(Dystric Gleysols)
Phase 25t Depressed Organic Soils
(Dystric Histosols)
NOTE:

Names in parentheses show the unit by FAQ‘UNESCO sysiem
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Table II-7 LAND USE LIMITATION BY AVAILABILITY

Land Availability
Natural fertlility

Drainabilily

Flooding hazazd

Yorkability

Acidity

Erosion hazard

Topographical
adequacy

Essential Land Peatures

Contents of N.P.X. effective bases, CEC,
base saturation degree, pH

Groundvater table, infiltration rate,
perameability in sub-sirata, effective
depth to inperczeable layers

Depth, duration and frequency of
flooding or seasonal inundation

Consistence (stickness and plasticily)},
structure, stoniness, presence of hard
pan

Acid reaclion, sodium percent, sodium
absorplion rate

Siope, infTiltration rale, texlure,
structure, bulk densily, soil depth,
aggregale stability

Slope, micryro-relief,
racro-relief (slope complexity),
elevation

f1  See the subsecition 2.1.3 hereof.

Ii-13
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Symbol of -

P

Ps

Limitation

t, v, x
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Table TT-8 NATURAL FEHFILITY GRADINS

Suitahility Highly suitable Moderately suitable Marginally suitable
Degree 1 2 3

Organic ¢ (%) eore than 2.0 2.0 Lo 1.0 less than 1.0
Total N (%) zore than 0.05 0.05 to 0.01 less than 9.01
xch : :

Exc angfable gore than 0.2 0.2 to G.1 less than 0.1
potash {m.eq.) ' ‘

CEC (r.eq.) more than 20 20 to 10 less than 10

B .
ase saluralion . than 50 50 to 20 less than 20

degree (%)
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Table 11-9 DRATNABYLITY GRADING

el Highty Moderately Marginally . .
Suitability suitable suitable suitable h°n~§Ultable
Degree 1 2 3 4

w - . - Moderately Poorly Yery poorly

b . . R
Drainability well drainable drainable drainable drainable
Minimum depth more than 200 120 o 200 75 to 120 less than 75
to groundwater '

(em)

Soil depth to
iapermeable
layer (cm)

for paddy rice wore than 90 50 to 90 20 to 30 less than 20
for upland rore than 150 120 to 130 100 to 120 less than 100
Crops
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Table 11-10 FLOODING HAZARD GRADING

Moderately

. . Highly Marginally oi_suitabl
SUItabilét} suitable suitable suitable Non-suitable
1 2 3 4
Seasonal Soh seasonal Seasonal flocd- Seasonal flood- Flooding
flooding flooding ing shallowly ing deeply throughout
the year
{non inunda- {Sometime inunda- (frequently {inundatled all
vion) ted) inundated) lhe tire)
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Table 11-11 VWORKABILITY GRADING

e Highly Hoderately Marginally ' .
Suitability suilable suitable suitable Non-suitable
Pegree 1 2 3 4
Soil
consistence
wet Nonslicky to slightly: Sticky to very sticky and -
stichy and nonplastic plastic to very plastic
to slightly plastie
dry. iLoose to rather hard Hard fo very Extrecely Extrezely
hard hard hard
Note:

Por this classification, wan-power and/or anical-pover is laken
into acecount for the land preparation or other field works.
Contents of coarse gravels, stones and boulders are not relevant

to this survey area.
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Table 11--12 ACIDITY GRADING

e Highly ‘Moderately Marginally . .
Suitability suitable suitable suitable Non-suitable
Degree 1 2 3 4

8.1 to 9.0 , :
Pit 6.1 to 8.0 or _ 4.6 to 9.0 less than 4.5
5.1 to 6.0
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Table T1-13 EROSION HAZARD GRADING

sy e nsaa Highly Moderatel M i
Suitablilit ; o y arginally : .
S ¥ suitable suitable suitable KNon-suitable
Degree 1 2 3 4
£vidence of the None to slighi coderate severe -

skeet érosion

Susceptibilily insignificant slight moderate severe
to the soil
exosion

Note: Evidence of sheet ergsion could be found on the soil surface
| observing the facl whether top soil has been eroded oul or not.

None to slight evidence would be defined by existence of rather
thick humic horizen, very thin humie horizon for roderate range
and no humic horizon for severe erosion in evidences.
Susceplibility to the seil erosion is estimaled by many land
cheracteristic, i.e. texture gqualily of the surface soil,
contents of organic matter, structure, soil permeabilitly

ceefficient, slope, vegelatlion, land use, etc.
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Table 11-14 TOPOGRAPHICAL ADEQUACY

] L Highly Moderately Harginally ﬂi —suilabl.
Suilability suitable suitable suitable on-suitable
Degree 1 2 3 4
Slope (%)

Upper limit 1 (0.5) 3 (2) 8 {5) -

Micro relief (n) O to 15 15 1o 30 30 to 60 more than 60
Surface soil zore than 50 30 to S0 15 to 30 less than 15

Note: Pigures in parentheses in tersms of upper limit of slope are

the specific basis for paddy field.
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ANNEX - III

GEOLOGY

1. INTRODUCTION

1.1 Purpose

Geological explorations at the alternative headvorks sites; Ferjaya
and Pracak, and Ranau regulating dam site are required to swpplement
surface observalion to establish the adequacy of the sites and provide
sufficienl information for preparation of reliable designs and cost
estivates. Resulls of water pressure tests will give important infor-

ration for the design of structural foundation particularly for leakage

proteclion through the foundation.

1.2 Method of Invesiipation

(1) Eguiprent

The equipzent described below are used for the drilling and the tests.

I

brill rig i Rotary drilling machine with a capacity of

50 m in depth with NX bit (76 o diareler)

!

Drilling pu=p 3 Reciprocating piston type vilh discharge
capacity of 60 }it/min and capable pressure
of 15 kg/cmz

Packer

Paeumatically expanding type

-

-

Penetration test
equipment 3 63.5 kg drive hamter and free fall fron

75 cm of height

{

{2) Core drilling

Diaretey of the drill hole is 76 mm. All coré samples laken at
every deplh of drill hole are kept arranged in order in wooden cases
xhich are marked with the depth of core recovery at every one meler
interval and hole numbers. Small woeden plate partition is placed at

the position of deplh vhere core barrel is recovered.

Iy



" During ilhe drilling, the following matters are recorded;

Hole No., date of operalion and diameter of hole,
-~ Groundwater table in the hole,

- Depth of drilling, progress of drilling and length of recovered
core samples for cach recovery of core barrel; and time for

each progress of drilling,
— Change in quantity of return water from the hole; and
~ Description of judgement on subsurface conditions, especially

about boundary of each stratum,

(3} PRield penetration test

The field penelration tesls are carried out in accordance with the

specifications méntioned in Earth Manual {Designation E-21).

(4) PRield perceabilily testis

1) VYaler pressure test -

¥aler pressure lest is performed in the dritl holes for the bed
vock by applying'the descending stage method, naﬁély, the first 5-m
section is drilled and water—tesied.and then next lower 5-m seclion
is drilled and lested, and so on. A single packer is installed at
each of test section. Clean water is pumped into the iesl section
under a conslant pressure. After the injection rate becomes stable,

the injected water quantily is measured for 10 minutes for each constant

pressuxe.
For each test sec¢ction, the test pressﬁre is varied as follows;

1 kg/cm {for 10 minutes} - 3 kg/cm2 (10 minutes) - 5 kg/cz? (30 mlnutes) -
3 kg/cm (10 minutes) - 1 kg/sz (10 minutes)

ii)  Conslant-walerhead test

Since field permeébility tests under high vater preéssuré are often
failed at unconsolidafed layer of boreholé, constant-waterhead lest is

performed in the drill holes for the unctholidated'iayer of borehole. -
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The test is carried out by descending stage method in such a way that

the first 3-m section is drilled and Lhen next lower 3-m section is

drilled and lesled, and so on. A pipe casing is sunk to the desired

depth and cleaned to the bolion of the test section. Afler the hole
is cleaned Lo the proper depth, the tesl is staried by adding clean

water Lhrough a metering system. During the lests, the weasurement of

constant head, constant rate of flow into the hole, size of borehole

and length of the tesl section are recorded.

iii) Calculation of permeability coefficient

Permeabilily Coefficient K is calculaled using the folloving formula:

_9 L
K= 2MIH log o (cnfsec)

@ : Conslanl rate of flow into the hole,
L.+ lenglh of the portion of the hole tested,
H : Total water head, and

r ¢ radius of hole tested

In case the bore hole diarceler is 76 ro, 1 Lugeon is approximately
correspondent to 1.2 x 1073 cn/sec. The lest results are shown in

Fable §¥1-1 through 1I1I-3.
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2.  GEXERAL GEOLOGY

General geology in and around the projecl area is deseribed in the

text book “The Geology of Indonesia™ written by R.¥. van Bemmelen in 1949,

The present broad téctonic Features of Sumatra are ralher simple..
The Barisan Mountains forms the backbone, oecupying the western portion
of the island which is Lhe divide betwcen the wesl and casl coasts. -
The slopes towards the Indian Ocean is generally stcep and the céglern
side of the island is occupied by board, hilly region of Tertliary For-

mations and atluvial lowland. (See Pig. 111-1)

The scuthern end of the Barisan Mountains widens in the Lampung
Province, and comprises als¢ the crystalline basement cooplex of the
eastern Lampung. This wide seclion of the Barisan Mountains has been
block-faulted into three main units, called; the Benkulen Block, the
Semangko Block and Sekampong Block. The Benkulen Block is a long,
narrow crusty slice, which has been tilled aleng an axis parallel with
the coast. It is bounded to the NE by the Scméngkq Graben. .Lake Ranau,
situaied in the Semangko Graben, is a reclangular volcano-tectonic.

The Sekampong quck can be considered thé northeastern flank of the

Barisan zone in Soulh Sumatra, forming in this respect tLhe counalerpart
of the Benkulen Block.

A geological map of 1:200,000 (1932), Baturaja were also prepared
by van Becmelen (See Fig. 111-2). Based on this map, the straligraphy

of the investigation sile and its vicinily area are understood as fol-

lows.

The Telisa formation (Miocene)

This formation consists of globigerina marls and shales with inter-—
calations of andesitic tuffs and breccias, formation of glauconitic
sandstone, platy or concretionary limestone;:and:occasional layers with

plant remains. 1In central Palembang lhe Telisa formation contains im-

portant oil horizons.

Ii-1



The Lower Palémbang formation (Late-Miocene)

This formation is composed of bluish gray frequently glauconitic
marls and mudslones interbedded with tuffaceous sandstone and glauco-

nitic, concretlonary, marly lirmestones.

The Middle Palembang formation (Late-Miocene to Lower-Miocené)

This formalion is composed of rudstone, tuffaceous sandstone,
interbedded with marly or glaucoitic concretions, glauconite sands

and several groups of brown-coal beds.

The Upper Palembang formation (pliocene to pleistocene)

This formation mainly consist of acid pusice tuffs, tulf-sands
and kaclinlike clay (bentonites), practically wvithout marine horizons

and vith few coal strings. The formation does not contain oil.

The Alluvial déposils with acid tuff (Qualernary)

This formétion consists of tuffaceous sand, clay and chalcedonic
gravel beds intercalated with thin layers of acid pumice tuff, which
contains andesite fragzenls and carbonized wood. Gradually it moves
into the Upper and Middle Palezbang forezations, wvhieh are also hori-
zonlal, and which are composed of acid tuffs and tuffaceous sardstone

with indistinct boundaries.

The Igneous rocks of Bukit Mapas (Quaternary)

The Mapas comples is an andesitie lava domes of hornblende andesitic
composition, rising for 100 - 300 n frem the surrounding plain. The com-
plex has a diameler of about 8 km. Its center is of also a craler, with
a diameler of 1.2 km. PFrom this center also some basaltic lava flows
descended in various directions. The basexent of these volcanic forma—

tions consists of folded Neogene formation.
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3. GEOLOGICAL SURVEY AT PRACAK HEADWORKS SITE

3.1 General Peature

An alternative headworks site was selecled ﬁt Praqak,-ahdut 5 km
upstrear of Martapura highway‘bridge, where the Komering river changes
its course from easl-northeast to ndrtheasi_(scé Pig. 111-1}. Solid-
fied claystone of Piiocene-Pleistocene is exposed in a limited area atl

the water—edge on both banks of the river.

3.2 Drilling Investipation

Brilling invesligation at the Scction-A vhich was originally selec-
ted was made by the Government of Indonesia in Apfii 1980 and its geolo-
gical report was prepared in June 1930. The investigation also included
the test pit survey and soil mechanical tests in laboralofy. The results

of s0il rechanical analyses are shown in Table I1I-4.

Another site (Seclion-B) is seleclied at 100-meter upslream frowm
the Section-A Llhrough the present field reconnaissance and based on the
1:5,000 topographic maps, in view of ils favorable topography for the

headworks construction. (See Fig. ITi-3)

Geological investigation by test drilling al Section-B was recom-
zended al four holes sele¢led alomg the weir axis; iwo holes on the
left bank, one hole on the right bank and one hole in the river bed,
of which the former three have been completed so far. Tolal proposed
drilling depth would be 100 m. 1In addition, s!anda‘rd. penelration test

and field permeabilily tesl were carried out in each drilling hole.

3.3 Resulls of laboratory Tests

Ten so0il samples were taken from each boré hole at ihe Section-A
and wvere tesled by the Governszent in the Iaboratory of seil mechanics

in Bandung for the folloving test ilems. The test resulls are éh&wn
in Table II1-1,

Moisture Content

VYolurie Yeight
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Specific Gravity
Direct Shear
Triaxial
. Unconfined Compression
Consolidation
.At{érberg Limit

Grain Size Analysis

3.4 Geological Condilions at Headvorks Site

According to the geological survey by means of lest drilling at
the Section-A and Section-B, the foundalion of the Pracak headworks
site consists of Pliccene—¥Pleiostocene formations; an altermating layers

of sandstone and claystone. ({See Fig. 11I-4, 5, 6)
3.4.1 Seclion-A

' Cl layer

Cl layer extends over the top of the righi bank, being composed
of clay and gravelly sand. The thickness of this layer is 8-zeter.
Gravelly sand is generally of a brownish red color, and the upper ﬁart
has a dark brown ¢olor. Clay is generally yellovish-vhite, and plastic
and cohesive. The resulls of field tests indicale that perceability
coefficient. (K) and standard penetration iest valves of this layer are

belween 1.5 - 8.5 x 10—5 cmfsec and 15 - 38 blows respeclively.

Sl layer

81 layer crops out facing the Koméring river al the Seclion-B.
This layer is generally, vhite and very dense fine grained, and the
forming fragment are composed of feldspar, plagioclase and guarls well
sorted.  The matrix consists of glass, cemented wvith clay. This layer
“is eslimaled 1o be 3.5-zeter thick having permeability of between
1.0 - 4.0 x 10~ cp/sec and N-value of betwveen 17 - SO.

_C2 layer
C2 layer crops oul on the shore of the Kozxering river. This layer
is gray and bluish gray color, very hard, with the forming mineral

generally consisting of clay, chlerile, quarlz, plagioeclase. Ils
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cementalion consists of irvon oxide and clay, poorly cemented. This
layer shows low permeabilily having small coefficienl arsund
K = 3 x 107% cm/sec in the constant head tesls and standard penetratlion

value of 50.

52 layer

52 layer can be observed on the recovered core of the drilling
hole Bl pr.2, 3 and 4. The layer is composed of medium lo Fine grained
sandstone and its cementalion consists of clay. The malrix édnsists
of glass, relalively wvell cexented. This layer is imperieable having
very small coefficient K = 3 x 100 cn/sec in the vater pressure lest

and standard penelration value of 50.

C3 laver

C3 layer can be observed on the reserved core of the all dri}ling
holes. The layer consists of very hard gray tlo bluish gray claystone.
Its fresh facies are moderately consolidated having standard penetration

value of 40 — 50 and perzeabilily of between 101 _ 1070 ¢n/scec.
33 layer

53 layer is composed of sandy clay, sand and gravel, clay, and
quartz sand. The sand and gravel bed is interpreted as the sedimentla-
tion results of river. The core boring resudt indicales that the per-
meability eoefficient and standard penetration test values of this layer

are between 103 - 109 crif/sec and 11 - 42 blows respectively.

54 layer

54 layer consisis of sand and gravel, and tuff breccia. Tuff
breccia is observed on the recovered core at the drilling hole Bl pr.2
from 21 to 24 eeters in depth. This layer is blackish gray color and
very dense. The forming fragoent consists of andesite components and .
sub-angular relalively well sorted with a pixture of puni¢e component
of 0.5 - 32 cis angular. The ratrix consists of clay, feldspar and glass.
The cezentation consists of clay relatively well cemented. The sand
and gravel layver shows partily ihe'bigh permeabiliiy of 2.67 x 1072 -

8.28 x 1073 cofsee, and shows over 50 in N-value.
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£3' layer

C3' layer can be observed on the reserved core of the drilling
hole BT pr-1. 'This'laycr is sandvitched in betwveen 83 and C3 layer
‘and consisls of gray, stiff and plaslic sandy ¢lay. This lay

very small permeability coefficient of 3.7 x 10-0

er shows

cmfsec and small
standard penetration value of 11.

3.4.2 Secétion-B
Q!.laxer

C1 layer extends over the top of the right bank, being composed by
luffaceous clay wilh gravel, stiff to very stiff having 7.5-meter thich—
ness. The results of field tests indicafe that permeability coefficient
and standard penetralion test values of this layer are belween

5.55 x 107! _ 6.30 x 105 cafsec and 9 - 23 blovs respectively.
S1 layer

31 layer crops oul facing on the Komering river at the right bank
of this Section. This layer is generally of yellov-vhite, dense, hard,
fine to coarse grain sand angular well sorted. The fragment consists
of pumice tuff and guartz, and the malrix consisls of plass, cemented
wvith clay. This layer is esiimated to be 3.5-zeter thick having per-

rcability of 5.5% x 104 cm/sec and N-value of between 34 — 5S0.
C2 layer

C2 layer crops oul on the shore of the Komering viver. This layer
is bluish gray, very stiff and hard. This layer is eslimated to be

3. 0-meter thick having N-value of belween 26 - 38,

32 layer

52 layer can be observed oun the reserved core fron the drilling
hole BH1-2 and 1-4. The layer is composed of fine to redium grain
sand and angular, and vell sorted. The fragment consists of punice,
quartz and sedimenl stone, ralher well cesented by clay. This layer
is imﬁermeablo having very small coefficient K = 7:2 X 10“5 - 6.57 x

10"6 cm/sec, and having slandard penetration value of 50.
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€l layer

C3 layer can bLe observed on the reserved ¢ore of the all drilling
heles. The layer consists of very hard bluish gray claystone and hard
clay. The core boring resull indicales that the permeability coefficient
and éiandard penetration test values of this layer arce between 3.4 x 1077

- 2.39 x 1079 cm/sec and 38 - 50 bLlows respectively.

C3' layer

C3' layer can be observed on the reserved core of the drilling hole
BH 1-1. This layer is sandwilched in between $3 and C3 layer. This
layer is bluish gray and sofl to medium hard clay. This layer is esti-
mated to be 4.0-zeter thick having perzeabilily of befveen 8.64 x 1072
~4.6 x 107 cm/see and N value of belwcen 15 - 36,

53 layer

53 layer is composed of sandy clay, sand and gravel, clay énd
quartz sand. The sand and gravel bed is interpreted as lhe sedimenta-—
tion results of river. S3 layer can be observéd on the reservéd core
of the drilling hole BH 1-1 and 8H 1-2 and this layer extends upper
part of the left bank. The total thickaess is about 10 peters. The
sandy clay and sand layer shovs parlly the N-value of 14 and permeabilitly

coefficient of between 1.11 x 10~ _ 7.87 x 1078 cnfsec.

34 layer

5S4 layer consists of sand and gravel, sandstone and partly tuff
breccia. Sandstone is observed on the recovered core at the drilling
hole BH 1-1 from 18 to 21 meters indepth. It is bluish gray and blue
black color and very hard. The forming fragsént consists of voleanic
components with a mixture of pusice component, This layer is imper-
eable having small coefficient of 3.66 x 1072 - 6.62 x 1070 emfsec

and standard penetralion value of 50.

3.5 Poundation of ¥Yeir

The fresh hard rocks at this site are of an alternatlng lagera of

sandstone and c]avstone.
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Fig. ¥1I-6 shows a section-B along the proposcd weir line. As
seen in Fig._III~6, the depth to fresh hard rock averages 14 m on the
left bank, and 36 m on the right bank. Bore hole BH 1-1 and BH 1-2

show about 6 m depth of the gravelly sand layer on the left bank.

The results of the ficld permeability test and standard penetration
tesl carried oul each borehole along the proposed weir line are sum—
marized in Table III-1-1 and Pig. 111-4-5, II1-4-6 and 11I-4-7. General
permeability in the fresh hard rock shoved between 2 x 10-3 and 2 x 1076

cnfsee having standard penelration value of 50.

From the above results, it is preliminarily concluded that the
fresh hard rocks are compact and massive enough for the foundatiorn of
lhe'propoSed headworks. Por the further delailed study, however, rore

borenoles be requived to be drilled particularly in the river bed along

the proposed weir line.
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