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ABBREVIATION AND LOCAL TERMS

Abbreviations and local terms used in this report are listed below:

A. ADBREVIATIONS

1. Length
Ll nillimeter
i centinmeter
m meter
km kiloreter
2. Area
cm? square centimeter
n? square meter
a2 square kilometer
ha hectare

3. VYolupe

it () liter {= 1,000 ca’)

2% . cubiec pmeter
4., Weight

g milligran

e gran

kg Kilogran

t ton {= 1,000 kg)
5. Time

sec second

min minute

hr hour



6. Othey neasures

% percent

PS horse power

kY kilowatt

kva kiloveltlampere

k¥h kilowvatthour

MW rmegavatt

M%h megavatthour

oY gigavatlt

G¥h gigavatthour

pH scale for acidity

°oC " centigrade

cnfsec centimeter per second

nfsec reler per second

n3/sec cubic meter per second
lit/sec/ha liter per second per hectare
m. e/ milligram equivalent per liler
mgealfen? ailligram ealorie per square centimeler
t/ha ton per hectare

ppa rart per million

EC electric conductivily

CEC cation exchange capacitly

No. {Xos.) nuzmber(s)

T. Technical tera

EL e¢levation above mean sea level
H height

LN vater level

HYL ‘height wvater level

L¥L lovw vater level

Yy flood water level

0 discharge

8. Currency

US3 US Dellar

Bp. Indenesian Rupiah



9.

Other abbréviations

FAOQ

UNDP
IRRI
JICA
¥HO
GDP
GRP
DPU
P3SA

LOCAL TERMS

Kab.
Prov.
OKU
OKI
BIMAS
INMAS

BRI
CRIA

BULOG
KI10s

ADC

urp

KIK

Desa
Kecamalan

Kontak-Tani

Food and Agriculture Organization of
United Nations

United Nations Development Progran
International Rice Research Institute
Japan International Cooperation Agency
World Health Organization

Gross Domestic Products

Gross Regional Products

DBepartment of Public ¥Yorks

Sub-directorate of Planning and Prograrmming
for ¥Yater Resources

District {Kabupaten)

Province (Provinsi)

District for Ogan Komering Upper River Basin
Distrietl for Ogan Komering Lower River Basin
Mass Guidance for Self-sufficiency in Food

Mass Intensification for Self-sufficiency
in Food

Indonesian People's Bank

Central Resecarch Institute for Agriculture,
Bogor

Extension Specialist

Field Fxtension Yorker

Rural Extension Center
Yillage Unit Cooperative Body
Depot of Logistic

Beard of Logistie

Snall Shop

Agricultural Devélopment Center
Land Developzent Unit

Small Investment Creditl
Village

Sub-disirict

Key farmer or leading farmer
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Ani-Ani

Ulu-Uln

¥ILUD

Pelita {Repelita)
Dalam Angka
BYUD/KUD

BAPPEDA

BALAT BENIH

PTPT

Sawah

Polowijo

Tegal
Ladang

Alang-alang

Smal) Rice Harvesting Knife

¥ater master

Wilayah Unit DPesa

Five-year Development Plan

Statistical data

Yillage farmers' co-operative

Regional Planning and Development Agency
Seed Center

One of the new organization established
under the Ministry of Public ¥orks

Paddy field

Second crop, planted after harvest of
rainy season paddy

Upland field
Intermittent cultivation land

Grass land
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ANNEX -~ 1

- HETEOROLOGY AND HYDROLOGY

1.

1.1 METEOROLOGY

The project area is located around 5° South in latitude and belongs
to the equator climatic zone. On account of this localion, the area is
affected by the westerly wind and the trade wind (the SE secasonal wind).
The westerly seasonal wind occurs from October to May, and it causes much

rainfall in the areca.

The meteorological data such as rainfall, sunshine hours, air lemper-
ature, relative humidity, solar radiation, vind velocity and evaporation
were mainly collected al Sub. P35A Suratera Selatan, Sub. P3SA Lanpung,
Pertanian Office in Baluraja and Palembang. However, the observation
was either completely stopped or conducted intermittently. Location of
observatories and observalion periods of these data are shown in PRig. I-1

to Pig. I-4.

1.2 Rainfall

The rainfall records are available at 33 gauge stations in and
around the project area, though the recorded periods vary from station
to station, and are often interrupted. The monlhly rainfall records at
soxe vepresenlative stations are shown in Table I-1 through Table I1-6.
Further, the annual maximum daily and hourly rainfalls are shown in
Table 1I-7, Table I-8 and Table I-9 respectively. The average yearly
rainfall is about 2,630 @m al BK-IX in the project-area. It varies widely
from year lo year ranging from approximately 1,700 rm to approximately
4,600 rm. The maximum daily rainfall wvas recorded to be 207 mm at
Martapura in February 1974, and the maxicum hourly rainfall was 80 cm at

Raksajiwva in April 30, 1980,

I-1



1.3 Sunshine Duration

The sunshine duration records are available at Belitang station
and shown in Table I-10, From the figures given in the table, il can be
scen that the monthly average sunshine hours vary from 6.2 hours in

maximum in May o 4,0 hours in minimum in January.

1.4 Solar Radiation

The monthly solar radialion records at Belitang and Menggala are
shovn in Table I-11 and Table I-32. Those tables show that rean annual
radiation values arve 458 mgcal/en? at Menggala and 398 mgcal/fem? at

Belitang.

1.5 Air Temperature

Table I-13 gives the monthly mean air temperature records at
Belitang over a period of 13 years from 1969 to 1981 wvith sore incomplete
years. Table I-14 and Table I-15 give the wmonthly cean aiv tesmperalure
records for B:nding Agung and Menggala rvespeelively, The observation
periods are 6 years for Banding Agung and 4 years for Menggala. Those
tables show that the wmonthly average air temperature at Belitang and

Menggala vary from 269C 1o 28°C with a litltle seasonal variations.

1.6 Relative Hunidity

The relative humidity records are shown in Table I-16 through
Table 1I-18. Those tables show the monthly relative humidity at Belitang,
Banding Agung and Menggala respectively. The monthly average relative

hunidity reaches its paxinum of abouf 86% and its ninicun of about 71%,

1.7 ¥ind Velocity

~ The wind velocily records are shown in Table I-19 through Table I-21

. Those tables give the rionthly mean wind velocily al Belitang, Banding
Agung and Menggala respectively. The conthly cean wind velocily is

generally low in the flat lavd. The zonthly averages of vind velocily

are in the range from 2.3 km/hr to 3.7 knfhr.



1.8 Evaporation

Table I-22 through Table [-24 give the monihly evaporation records
at Belitang, Banding Agung and Menggala respectively with some incomplete
years. The annual pan cvaporation observed at Belitang is aboui .

1,680 rm (4.6 mm/day). The monthly average evapovation reaches its
maximum in March; approximately 5.0 tsm/day and its minimun in June;
appfoximately 4.2 mmfday respectively.

-
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2. IYDROLOGY

2.1 River and Basin

The Komering river originates from the Lake Ranau of about 127 km?
in surface area, and flows 1o the northwest direction down to the con-
Fluence with the Baru viver. At the cohfluence, the river changes its
course foward northeast, and flows down through the deep arid navrow gorge.
At Muaradua, it joins with the Saka river; ome of its large tributaries,
and flows to Marlapura through hilly area. The Komering river then runs
eandering in the flat plain and veaches Kurungan Nyava wvhere Lhe inlake
structure for the Belitang Proper Area is located. Near Cempaka, rost
of the streamflow flows into the Ggan river through ihe Randu, the Arisan,

the Jambu, the Sigonang and the Anyer rivers.

The catchment area of the Komering river al Marlapura is about
4,260 k2 including the catchment area of about 508 kn? al the cutlet of
the Lake Ranau.

2.2 Pield Actlivities

. The hydrological data on ithe Korering river were cainly provided
by Sub, P3SA Sumatera Selatan, Sub. P3S4 Lampung, #U Belitang, DPFMA in

B: ndung, P3SA Jakarta and Departrent of Agricullure as shown in Fig. I-5
and I-6.

Discharge measurement was rade at Banding Agung, Mvaradua, Mavtapura
and Kwrungan Nyava cut of the gauging stalions shovn in Table 1-25 to

check the existing rating curves. The folloving table shows the results

of reasuvement riade duwring this survey period.



Results of Sireamflow Measurement

Gauging Observed Discharge Gauge Height
Station Pata {mn3/sec) {r)

_ Banding Apgung Jul, 29, 1931 20.7 1.15
Aug. 10, 1981 20.6 1.12
Muaradua Aug. G8, 1981 95.9 0.42
Aug. 19, 1981 75.2 0.30
Marlapura Jul. 27, 1981 146.6 0.90
Aug. 09, 1981 152.5 ) 0.95
Kurungan Nyawa Jal. 30, 1981 135.4 1.19
Aug. 11, 1931 12G.4 1.12

Note: Discharge measurement at Kurungan Nyawa was carried
oul irssediately downsiream of the intake site
for Belitang Proper Area and a c¢ertain dischavrge
floved inlo the proper rmain canal.

2.3 Discharge of the Komering River

2.3.1 Rating Curve

The existing rating curves at the Banding Agung and Martapura
stalions are revised using the results of rmeasurement made by the study
tean this time and by P3SA during the period from February 1972 to June
1951. As for the Muaradua station which vas Just established in August
1981, the rating curve can not be prepared because of shoriage of the

measured results; only two-time measurercents.

(1} Rating curve at Martapura station

The rating curve {dotted) shown in Fig. I-7 was prepared by P3SA
and used for the estiration of river discharge for the period from 1973
to 1978. 1In this sludy period, however, this rating curve is nmodified
considering yearly changes of river cross section at the gauging station
due 1o deposition of sediment loads. The modified rating curve also
shown in PRig. 1-7 is prepared using the discharge data reasured 13 tires
during the period from 1979 to 1980 for the estiration of dischavrge for
the period from 1979 1o 1980. The eslinated discharge is shown in

Table 1-26. The rating curve is expressed by the following egquation:



9 = 37.82 (# + 1.49)2

vhere, D: discharge al the Martapura station {m3/sec)

H: reading of gauging height (m)

{2} Rating curve at Banding Agung station

Observation of water level al the outlef of the Lake Ranau has been
done since 1972, though intermiltently. During this period, discharge
measurerent vas carried out 28 times, and the raling curve was prepared
by P35 vsing these data. According to lhe dala measured during this
period, the mean daily water depth at this station wvas 0.76 m wilh the
standard devialion of 0.12 m. Afler then, the discharge measurcment has
been carried out }5 times until now. Since il can be considered that
the river bed is very slable and no change has occurred in the river
cross section al the gauging station since 1972, the above-menlioned data
totaling 43 are used for the wodification of the exisling raling curve.
This can be justified through the fact that tlhe discharge coinciding with
the water depth from 0.6 m to 1.1  shown in Fig. I-8 shows liltle &if-
ference belween the discharge obtained by using lhe existing rating curve
and the discharge oblaimed by using the nodified oﬁc shown in Pig. I-8.

The rating curve thus modified is expressed by the following equation:

Q= 11.12 (H + 0.48)2

2.3.2 Monthly Discharge al Marlapura

The above-mentlioned rating curvesj the existing rating curve
for the period from Y972 to 1978 and the modified ratling curve for the
peried fron 1979 to 1980, are used for the estiration of discharge

xhenever the water level records are available. As for lhe period from

1963 to 1971, the discharge nmentioned in ihe Planning Reportll s used

in this study. Por the months in wvhich the watler level record is not

available, the discharge is calculated by using the Tank Model Hethod

as explained below.

T T e e

Zl: Planning Report on "Belitang Exlension Area Agriculiural
Developzent Project™, ANNEX-1V, PaAD,
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In general, rainfall-run-off process is nonlinear phenomenon, and
run-of £ consists of surface run-off, subsurface run-off, and groundwvater
run-off, The nonlincarity of the rainfall-run-off process can be
explained by using reservoirs (Tanks) in series and/or in parallel.

The Tank Model method consisting essentially of linecar rese¥voirs had
been déveloped as analogous physical models to analyze river run-off.

If the Tank Model is established based on the actual discharge for
adequale period, the production (estimated run-off) becomes substantially

reliable.

The rainfall required in the calculation is oblained by applying
the Thiessen Method for which the rainfall data at Martapura, Muaradua
and Banding Agung are used. 1In the siculation between the run-off and
the rainfall, the discharge records in 1979 are used, because the daily

discharge of this year is well arranged and seems most reliable.

Since no actual evapolranspiration data were available, evapotrans-
piration to be used for establishment of the Tark Model was estimated
from a potential evapotranspiration by the Penman rmethod, taking inte

account the following albedo values.

VYalue of Albedo

Open vater %
Forest 15%

In estimation of evapotranspiration, the vegetation factor of 307
was applied, which was employed from the réport on the feasibilily study
of the Vay Seputih and the Way Sekanpuag basinsll. Estimated evapotranspi-

ration is shown in Table I-28.
The tank model thus established is as shown in Fig. 1-9.

Average annual vun-off of the Kerering river at Martapura is aboul

203.1 n3/sec or 6,481 x 10%m3 as shown in Table 1-26. The average monthly

[1t Feasibility Study on lhe Way Sepulih and the ¥ay Sekanpung Basins,
Volurme 4, Minisiry of Overscas DPevelopment, London, 1978.
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discharge reaches its maximum in April, and is approximately 202 m3/sec.
Ihe minimum discharge occurs in September, and is approximately

136 3/sec. The river discharge vavies from year to year and the
stream fiow patlern is dominaled by the seasonal distribution on

rainfall.

2.3.3 Monthly Discharge at Bouding Agung

The FAO Plamning Report also shows the monthly discharge at
the Banding Agung station for the period from 1963 to 1971. Since there
was no discharge data in that period, the discharge was estimated by
taking the c¢orrelalion betwveen the nonthly discharge at Martapura and
that fron the residual basin extending belween Banding Agung and Martapura
as shown in Fig. 1-10. The monthly discharge at Banding Agung is then
sitiply calculated by deducting the monthly discharge of the residuval basin
from that of Marktapvra. As for the period froo 1972 to 1930, lhe dis--

charge is estiraled by using the vating curve eslablished in section 2,3.2
hereof.

Table 1-27 shows the estimated ronthly discharge at the Banding
Agung gauging station for the period from 1963 1o 1980.

2.3.4 Drought Run-off Analysis

The river discharge of the Komering river varies videly from year

to year dominated by the amount of rainfall. The maxicus and mininun

arnual sitreanm flows vere estimated at 274.2 m3/sec in 1976 and 149.0 n3/sec
in 1964 respectite]y. Drought run-off analysis was rade for rean daily

discharge from June to October, in vhich the paxicun irrigalion requirement

occurs every year. The results of probability calculation of drought

discharge of the Kozering river at Martapura based on the discharge dala

fron 1963 10 1980 are shown in the following table and Fig., 111,
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Droughl Discharge at Martapura
(by Gumbel Mcthod)

Return Period Mean Daily Discharge
(1) (u3/sce)
2 153
5 121
10 104
20 92
50 79

Annual droughl discharge al Martapura and each return period are
shown in Table I-29,

2.3.5 Flood Analysis on the Komering River

{1} Plood at Martapura

The flood of the Komering river reaches its raxinunm usually betveen
Pebruary and May. The flood at Martapura is estimated by using 1} annual
peak discharge data observed during the peried from 1971 to 1981 as shown
in Table I-30. In the estimation, the Komering river basin was divided into
two sub-basins; Ranau basin and the residual basin excluding the Ranau basin,

because the flood from the Ranau basin is largely regulated by the Lake Ranau.

The probable peak discharge with a respective return period is

caleulated for each basin and shown in the following table.

Calculated Peak Discharge
{by Gusbel Method)

(Unitl: n3/secc)

Retuwn Banding Agung Residual River Basin Mariapura
Peviod (T) A} = 508 ke? A2 = 3,752 kn? A = 4,260 kn?
2 26.9 889.8 917
3 28.3 1,018.0 1,046
5 29.8 1,160.6 1,190
10 31.8 1,339.9 1,372
15 32.9 Ey14L.1 1,474
20 33.6 1,511.9 1,546
30 34.7 1,610.9 1,646
50 36.1 1,734.5 1,771
100 37.9 1,901.4 1,939
200 39.7 2,067.6 2,107

1,000 43.9 2,452.6 2,497




(2} Pesign floods at the respective dam sites

In order to determine the design flood for ecach dam site; the flood
wilh a l,OOO—y&ar return period, the specific discharge of the catchment
area of ecach dam, vhich excludes the Ranau basin, is c¢alculated using
the Rational Pormumla and the Melehoir's Formula, and the calculated
results at Martapura are compared with that estimated using the aclually

measured data in the preceding sub-section (1) of this section,

The following table shows the comparison of specific discharge

estimated by using the above-mentioned formulas.

Corparison betwveen Specific Discharges
Estimated by the Pormulas

(Units  nd/sec/kn?)

Location Actual Heasured Rational Melchoir
. Pata Method Method
Kozering No.l - - 4.1 2.7
Kozering No,2 - 3.6 2.3
Muaradua - 2.3 ' I.1
Martapura 0.654 1.3 0.7

The specific discharges caleulated in the above are plotted in
Fig. I-12. For the reference, the specific discharges obtained for the

other dam projects in Indenesia (see Table I-31) are also plotted in
Fig. I-12.
From the above caleulation, it can generally be said that ihe

specific discharge obtained by using the Rational PYorrmula is bigger than
those obtained by

data. VYhile,

using the Melchoir's Forwula and the aclually observed

the specific discharges obtained by the lalter two methods

show the sinilarity at Martapura. Therefore, the design flood for cach

dant site is deterpined referring to the results obtained by

the Melchoir’s
Poroula. fn this determination,

the specific discharges obtained for
the other dam projeets in Tndonesia are also referred to.
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The following table shows the design flood thus esliwaled for each

dam site.
Design Plood at Each Danm Site
Ranau ; . . .
Location Basin Residual River Basin Pesign Plood
9 . q CA Q CA Q
(n3/sec) (m3/sec/Wr2) (Wal) (m3/sec) (kn2) (n3/sec)
Ranau 44 - - - 508 44
Xomering No.l 44 2.5 548 1,370 1,056 1,414
Komering No.2 44 2.2 657 1,445 1,165 1,489
Muaradua 44 0.9 2,358 2,122 2,866 2,166
Martapura 14 0.654 3,752 2,453 4,260 2,497

2.3.6 Study of ¥ater Level at Kurungan Nyvavwa

The study of the effect on ihe vater level at the Kurungan Xyawa
intake due to the intake of water at Perjaya particularly during the dry
season is made based on the correlalion of vater levels of Kurungan Xyawa
and Martapura since there are no other data available. The correlation
analysis is made_by using the vater level dala during the dry season
{from 1975 to 1978}.

The following regression line was obtained:
Y = 0.970 X -16.763
vhere, T: waler Jevel at Kurungan Nyava
{staff gauge O m = EL. 66.17 m)
X: water level at Marlapura

(staflf gauge 0 m = EL. 85.67 n)

From the above correlation equation; waler Ievel at Kurungan Nyavwa
for the irrigation vater to the dosustrean avea from the Perjaya Headworks

is shown in Fig. 1-13.
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2.4 Run-off the Ogan and Tulangbavang Rivers

2.4.1 Stream Plow of the Ogan at Seri Kumbang

Diseharge at Seri Kﬁmbang is roughly estimated by weighed mean of
specilic discharges al Batu Reaja and Tanjung Rambang during the period
from 1972 1o 1978 as showm in Table I-32,

2.4.2 Siream Flow of the Tulangbawang at Pakuanratu

Bischarge at Pakuanvatu also has been eslimated in the above-mentioned

report as shown in the following table:

Discharge al Pakuanratu (e3/sec)

CA = 3,127 k2
‘Jan Peb Mai Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Discharge 210 260 240 240 3190 140 9t 381 100 130 180 200 170
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3.  WATER QUALITY

In order to check the waler quality of the Komering and {he QOgan
rivers, waler samplings were carried out at 4 locations shown below in
the period from September 30 through Uecember 9, 1979, and the chenical

{est on the samples were made.

1. Xayu Agung (Xormering River)
2. Kanghkung {Komering River)
3. Banding Agung {Selabung River)
4. Tanjung Raja (0gan River)

The reésults of the chemical analysis are presented in Table 1-33,
The suitability of water for irrigation and drinking was assessed based
on WHO standard for drinking water and Scofield's standard for irrigation

as shown in the following table.

Standard for Driﬁking ¥ater and Irrigation ¥Waler

Item Pz;DC;::n:::Sr For Irrigation
oH 7.0 - 8.5 6.0 - 7.5L%
Electrie Conductivity K x 109 25
Ca S
Mg . prao 50
C1 : 200 ppa 4 n.eflit
50,4 : 200 ppn 4 m.eflit

Na x 100 . '
Na ¢ Ca‘— Mg + K (n.c/2it) 207
KMnOy4 PP 10

B pPro 0.33 - 1.0

A sludy of chemical properties of vater shows that the waler can be
used for irrigalion. For drinking, the water is proposed 1o be fillered
to rermove evaporated residue, and boiled through to destroy all micro-—

organism which may exist in the waler, judging from the amount of KMnOy

demand.

/1t  Standavd of Japanesc Ministry of Agriculture, Forestry and Fishery.
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4.  ESTABLISIMEXT OF METEORQ-HYDROLOGICAL XETWORK

4.1 The Exisling Meteoro-Hydrological Statians

In the Komering river and the Tulangbawang river basins, the
existing metecorological and water level gauging stations are lisled in

Table I-34. Location of these stations is showm in Fig. I-1.

The observalion and recording of instrumenis in these slations are
often interrupled due to inadequate rmanagement of the stations.
Actually there ave some stations in vhich instruments of recorder ave
not working in normal condilions, resulting in provision of less relia-

bility of hydvological analysis.

4.2 Ircediate Needs on Meteora-Hydrological Network

In view of vital importance of zeteoro-hydrological data on the
wvaler resource developzent, it is urgently needed to eslablish observation
and measurezent policies on the operation of meteoro—hydrolbgical stations
in both the Xozering and the Tulangbavang rivers basin., The irmediate
need is to guide the operation of and to provide the necessary goods of
the existing systeﬁ to avoid miss operation and interruplion of the

reasvrezent and recording.

As the results of field investigation in (he project area, the
present meteorological and hydrological netvork ave still insufficient
to provide lhose dafa required for the hydrological analysis. The follow-
ing observalories and gauging slations are further proposed Lo be

established for providing reteorological inforraijen to the uinost extent

in addition to the existing stalions. The Yocatien of these stations are

shewn in Fig. i-1.

i) Meteoralogical station

1., Belitang

2. Negri Besar

e
w4
'

Rain gauge stalion

L. Martapura
2. Cahaya Buni
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3. Muaradua
4. Kurungan Nyawa

5. Belung

iii) Waler level gauge station

1. Muaradua (Komering river)
2. Kurungan Nyava (Komering river)

3. Rantavkemuning (Saka river)

4.3 Instrugmenis lo be Insialled

The following instruments For the meteorological and hydrological
stations are proposed to be installed. In general, the stations are 1o
be located rather scaltered and isolated. The Field reasurerent personnel
is norrally not so well trained. In view of the above, it is proposed
to install automatic recording instruments with clock type driven by

wind up spring as much as possible.

i} Meteorological stalion

1. Auleratic rainfall recording gauge
2. Standard rain gauge

3. Maxinmum-minicum thermoreter

4. DBry-wet bulb thercometer

5. Thermo-hydrograph

6. Sunshine recorder

1. Aneromeler

8. C(lass \ standard evaporation pan

9. Sclarvimeter with recérder

ii} Rain gauge station

1. Autoratie rain recording gauge

2. Standard rain gauge

iii) ¥ater level gauge station

k. Autormatic water level recording gauge

2. Seclional staffl gauges
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4.4 Obsexrvations and Analyses

It is strongly recommended that after installation of the instruments,
ihose observations ave to be continuously and properly made with a careful

atlention. In this conneclion, the following special netes are drawn:

i} Periodical check of instrumenis installed and supply of
parts, if regquired, to raintain satisfaclory operation of

the instruwients and to minimize the recording miss,
ii) Appropriate training of instrurent reasurerenl personnel,

iii) Establishzent of vell-corsunicated syslem to the releoro-—

hydrological office concerned.

(1) Observalions

The rmeteorological and hydrological observatlions at the proposed

stations and the existing stations are rade on the folloving items:

il Meteorological cbservation

- rainfall,

- terperature,

- relative huszidity,
-~ sunshine duration,
- vind velocity,

- evaporation, and

-~ scolar radiation,

ii) Hydrological observalion

- water level of river,

— pericdical discharge veasurerent; preferably twice a month,

~ pericvdical vater sampling; preferably once a ronth.
(2) Analyses

Based on the meteorological and hydrological data observed and
reasured at each station, the following basic netéo—hydrological
propertics to be used for the projeel fore

ulation are obtained through
the statislical and chemical analyses.
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Meteorclogical properlies

- daily and monthly rainfalls, and annual maximum daily and

hourly rainfall,
~ monthly average, raxicnum and minimum temperatuves,
- monthly average relative humidity,
~ conthly average sunshine duration,
- monthly average wind velocity,
- monthly average evaporatlion,
- wonthly average solar radiation, and

- zonthly average evaporation.

Hydrological propevties

~ monthly average dischavge of river,

— droughl discharge of river with various return period,
- Flood discharge of rviver with various velursn period,

- sedimenat discharge of viver, and

— water quality of river,
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Table I-8 HOURLY RAINFALL AT RAKSAJIWA
RAINFALIL, DURATION
pate min _—“—;n;:—_;\_o“\;$ hour wqhnour T hour hour
20 40 2 3 4 5 ]
[t it s o . mm m a
Feb. 2, 1976] 28.0 45.4 51.6 59.0 62.4 63.0 -
Mar.12, 10.8 19.2 27.2 33.6 38.4 45.0 47.8
Mar.18, 20.0 40.0 46.8 | 52.6 56.6 58.8 61.1
Mar.27, 12.0 22.0 27.0 32,2 37.2 39.6 -
Apr.25, 8.0 15.0 20.0 31.4 32.8 38,2 40.2
Aug. 28, 13.0 25.0 25.3 33.9 - - -
Kov, 2, 32.6 40.2 46.2 - - - -
Jan.18, 1977 20.0 33.4 | 46.6 | 57.6 66.6 68.8 -
Apr. &, 20.0 30.8 34.8 38.8 53.6 60,2 - 64,4
Apr.13, 27.0 37.8 39.2 55.4 59,2 62.4 63.8
Apr.2s5, 14.6 27.6 1.8 - - - -
Jun. 7, 13.4 21.8 22.6 - - - -
Apr. 3, 1978{ 20.8 356.0 47.0 87.5 - = -
May 13, 26.2 28.3 29.8 34.0 ~ - -
Feb. &, 1973] 138.5 729.8 31.5 42.0 48.5 52.5 59.2
Feb. 7, 30.3 3%.8 37.3 '] 32.9 - - -
Feb.23, 21.0 37.5 42,0 46.4 53.7 55.3 55,9
Feb.2S, 37.5 49.2 58.9 76.9 78.6 82.7 85.7
Apr. 5, 12.G 21.5 24.4 - - -~ -
May 23 17.4 20.5 23,2 - - - ~
Aug. 8, 10.1 20.2 27.3 30.6 32.6 3.9 -
Sep. 1, 17.3 28.8 30.6 33.9 - - -
Sep.27, 20.0 29.6 31.¢9 34.6 - - ~
oct. 30, 10.5 20,2 22,2 31.5 36.6 i7.8 -
Oct.27, 198  31.5 60.8 64.3 67.1 69.4 70.1 70.7
Har. 6, 1981} 30.0 57.0 64.0 | 108.0 132,7 117.0 121.5
Mar.20, 30.0 50.0 63.2 79.8 84.4
Apr. 30, L_,47'0 75.0 80.0 80.9 81.3
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fable I-9 ANNUAL MAXIMUM_HOURLY RAINFALEL
Station : Raksajiwa
Rainfall (wa} v Puration |
Year | -
min nin hour
_ 20 40 | 1 |2 3 4 5
1976 32.6 45.4 51.6 59,0 62.4 63.0 63,0
1977 27.0 37.8 46.6 57.6 66.6 68.8 68.8
1978 26.2 36,0 47.0 87.5 87.5 87.5 87.5
1979 37.5 49,2 58.9 76.9 78.6 82.7 85.7
1980 31.5 60.8 64.3 67.1 69.4 70.1 70.7
1981 47.0 75.0 80.0 108.0 112.7 117.0 121.5
]
Maxinum 47.0 75.0 80.0 108.0 112.7 117.0 121.5
Data 1976 Januvary v 1981 MHay
Rainfall Intensity (mm/hr) ‘v duration
Year "
min nin hour
20 40 1 2 3 4 5
1976 97.8 68.1 51.6 29.5 20.8 15.8 12.6
1977 Bl.0 56.7 46.6 28.8 22.2 17.2 13.8
1978 78.6. 54.0 47.0 43.8 23.2 21.9 17.5
. 1979 112.5 73.8 58.9 38.5 26.2 20.7 17.1
1980 94.5 91.2 64.3 33.6 23.1 17.5 14.1
1981 141.0 112.5 80.0 54.0 37.6 29.3 24.3
Maximum | 141.0 112.5 [ 86.0 54.0 37.6 29.3 24.3
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MONTHLY MEAN WIND VELOCITY AT BELITANG

Takle I-19
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MONTHLY EVAPORATICON AT BELITANG

Table I-22
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Table 1I-25% EXISTING HYDROLOGICAL AND CLIMATOLOGICAL STATIONS
A. Gauging Station

Name of Station Place
Ogan Baturaja Kota
Ogan Baturaja Terusan
Selabung Banding Agung
Komering Martapura
Komering Kurungan Nyawa
Pisang Sri Numpi 1
Lempuing Cahaya Bumi
Belitang Raman Condong
Belitang Cahaya Bumi
Komering Menanga
Komering Cempaka
Randu Suka Bumi
Arisan Gunung Batu
Jambu Tg. Lubuk
Sigonan Suka Raja
Anyar Lubuk Rukamn
Komering Kayu-Agung
Komering Kayu Agung
Macak

Cahaya Bumi

Climatological Station

Raksajiwa

Baturaja

Banding Agung

Belitang

HMartapura

Kurungan dNyawua

Pertanian Office

Hess PEMDA

I-36

Gauge

5.G.
A.W.L.R.
A.W.L.R.
A.W.L.R.
S.G.
A.W.L.R.
8.G.
5.G.
AW L.R.
A.W.L.R.
A.W.L.R.
S.G.
S.G.
S.G.
S.G.
S.G.

A.‘h‘. L-Ra -

S5.G.
AW.L.R.

Remarks

under reépair
ing

Standard ra:
fall gauge
only

standard ra:
fall gauge
only
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Table I1-28

ACTUAL EVAPOTRANSPIRATION IN THE DRAINAGE AREA

Month mm?gay A?gzgo mm?gay v§gz:g§1:n mm}iﬁith Remarks
Jan 4.56 0.19 3.63 85 26
Feb 4.1 3.74 “ 89
Mar 4.9} " 3.91 » 103
Apr 4.98 ° 3.97 " 101
May 1.76 " 3.78 " 100
Jun 4.43 " 3.51 u 89
Jul 4.42 " 3.50 " 92
Aug 4.66 " 3.70 " o8
Sep 4.93 " 3.92 " 160
Oct 5.20 " 4.16 " 110 Annual ETa
Now 4.88 " 3.88 " 99 1,175 rua
Pec 4.66 " 3.73 " 98
Note :
Eo i Evaporation from open water surface calculated by Peniran Method
Et : Potential evapotranxpiration
ETa : Evapotranspiration
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Table I-29 ANNUAL DROUGHT DISCHARGE AT MARTAPURA

5 Months Mean

. Return
Year Discharge Baily Pischarge Poriod
S, 0 211 Pl ¢, 51 70 N v A¥see) T
1963 543.7 108.7 1/9
1964 552.8 110.6 1/8
1965 7714.6 154.9 1/2
1966 667.8 133.6 1/4
1267 439.2 99.8 1712
1968 850.1 170.0 i/1.6
1969 248.13 189.7 1/1.3
1270 854.4 170.9 1/1.6
1971 £614.4 122.9 1/5
1272 468.4 93.7 i/18
1973 955.1 191.1 1/1.3
1974 - 133.7 146.7 1/3
1975 1,052.1 210.4 1/1.2
1976 931.¢2 186.4 1/1.4
1977 656.92 131.4 1/4
1978 206.7 181.3 1/1.2
1979 705.3 14i.1 1/3
1980 1,081.8 216.4 /1.2

= e T N e e B e - —
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Table I-30  ANNUAL PEAK DISCHANGE

(Unit: m3/sec)

Year Date iiniigﬁaAﬁggg Resjgugl l}};grkgﬁsin A fa:igggr:ﬁz
1971 19 NOv, 13.9 755 174
1972 2T APR. 28.4 845 873
1973 6 NOY, 24.5 137 762
1974 13 APR. 24.9 638 663
1975 8 PEB. 2%.2 827 852
1976 20 OCT. 26.14 689 715
1977 3 APR, 27.6 1,052 1,080
1978 I4 MAR. 25.6 861} 887
1979 15 JUL. 29.9 1,208 1,238
1930 22 JUXN. 32.1 1,406 1,438
1981 22 MAY - 1,120 1,146
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Table 1-32

DISCHARGE OF GGAH RIVER AT SERI KUMBANG

Ch = 2,802 kmz

S[.)eci fic Specific Weighted
2:scharge gischarqe ziggific 0 m3/scc Remarks
Batu Raja Tg. Rarbang discharge
Jan, 0.064 0.040 0.055 154 Baturaja CA
Feb, 0.067 0.043 0.058 163 = 2,096 kmz
Mar. 0.063 0.042 0.055 154 Tg. Rarbang
Apr. 0.111 0.041 ¢.084 235 CA = 1,318 kmz
May 0.068 0.017 0.048 134
Jun. 0.035 0.009 0.025 10
Jul, 0.027 0.004 0.018 50
Aug. 0.02% 0.003 0.016 15
Sep. 0.043 0.011 0.03}) 87
Oct. 0.042 0.009 0.029 81
Rov. 0.055 0.025 0.043 120
Dec. 0.068 ©.037 0.056 57
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Table I--34

EXISTING METEOROLOGICAL AND WATER LEVEL

GAUGING STATIONS

piscription

Ros. of
Station

Location

Climatological
station

Rain gqauging
station

Water Level
qauging station

Automatic gauge

Staff gauge

6

18

18

12

Palerbang, Banding Agung, Raksajiwa,
BX X, Menggala, Kasui

Talang Betutu, Kentan, Sukarami, Unsri,
Karboja, Sukamaju, Parpangan, Indralava,
Sp- Padang, Tg. Raja, Tg. Batu, Kayuagung,
Prabumulih (2), Suka Raja, Pedamaran,

Tg. Lubuk, Muara Kuang, Cempaka, BKXVII,
BKIX, Lahat, Penulutan, Pengandonan,
Baturaja, Buay Madang, Kurungan Hyawa,
Martapura, Mesir Hilir, MHuaraduakisam,
Sirpangan, Muaradua, Puluaberingin,
Gelurbang, Sekojo, Sippang Sender, Gunung
Raya, Way Gihan, Blarbangan Umpu, Tj). Agung,
Tahmi, Tahmi Lumut, Rantau Temiany,

BiL. Xermuning, Kota Buni, Sinar Ogan,

Pendopo, Purajaya

Sp. Padang, Tg. Raja, Tg. Rarbang, Cempaka,

Cahaya Bumi (2), Baturaja, Sri Numpi, Pakuan
Ratu, Kayvaqung, Martapura, Rantaujanku,

Tg. Agung, Negri Batin, Banjarmasin, Rantau

Temiang, Banaing Agqung, Besay

Kayuagung, Sri Nanti, Suka Raja, S. Jarbu,
S$. Randu, Cahaya Bumi (2), Baturaja, Muncak

Kabau, Kurungan, Syi Nuspi Martapura
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Fig. 1-2  DAILY RAINFALL DATA
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Fig. 1-3  VONTHLY RAINFALL DATA
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Fig. 1-4  AVAILABLE CLIMATOLOGICAL DATA
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Fig. 1-5  AVAILABLE HYDROLOGICAL DATA
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Fig. I-1f DROUGHT DISCHARGE AT MARTAPURA

KReturn Period

-1yttt —1 1000
——---——1—}f 100
- —f—- 20
o - - —1 10
.
—f— ‘T - - 5
L
-} —=- —— -- 3
. N
[
+ /% L - 2
PLOT METHOD
11+t —N N1 R IS E— - 15
L —§—- 4\ - — —i— Ll
L 2

100 200 300 S00 1000 (m3sséc)

Dischotgf_h

1-53



Specitic Discharge (m¥/sec /km?)

Flg. I~ 12 RELATION BETWEEN RESIDUAL RIVER
BASIN AREA AND SPECIFIC DISCHARGE

Return Peried : 171,000

1001 — - T
I S 6 s s O O
SN ] — ¥ ¢y 4 & 1.1 - — — 3

|

]

> |
L

10
A _ ¥ P a1 -
LEGERD
® . by actuel measured doto ]
s by Melchoir melhod Lo
X . by Rationol méthod
o I other projects in Indonesio _H“§‘1”{ﬁ -1- ——
I
0.1 ) L. 1 1} g !
100 1000 £0,000

Residual River Basin_ Ares (km?)

[ —— ——

I-54



Fig. 1-13  CORRELATION OF WATER LEVEL BETHEEN

MARTAPURA AND KURUNGAN NYAWA
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ANNEX - II
S0IL ARD LAND SUITABILITY
1. GENERAL

The present soil survey is carried oul in order Lo identify the
major soil groups, to reveal theiwx distributions and to evaluate their

adaptabilities to profitable irrigation farming,

This report presents the procedure of the survey, the description

of the soils and the land suitability classification.

1.} History of Soil Survey

In the past, the soil surveys in Sowthern Su-atra have been

carried cul by several experts as surrarized below.

{1) Pirst study vas done by Dr. Van der Voortél on morphology and
distribution of soils in the Belilang Proper Area in 1936 and
detailed soil rmap on a scale of 1 : 10,000 was prepared for
the area of aboul 12,000 ha in the alluvial plain lying arong
the hills. The result was applied to the rural developrent

projects containing the transmigration program of those days.

(2) Dr. M. Soepraptoharjo conducted the reconnaissance soil survey
for about 200,000 ha in the southern part of South Suzafra

Province in 1957.

2

(3) 1In 1971, the exploralory Soil Map of Soulhern Suratra [2 on a scale
of 1 : 1,000,000 as an atlachrent of Indonesia Text, was published
by the Soil Research Institule in Bogor in order to provide the

basic data fer the rural developzent plans proposed in Repelita I.

>

Van der Voort, M.{1936) : Versalang Van De Bedenkundige Kaerlerring
Van Het Belitang Gebiied.

Soil Rescarch Institute, Bogor (1971) : An explanatory text to lhe
cxploralory soil rap of Soulh Suratra.

R:
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(4)

(6)

(1)

PAQ/UNDP started the reconnaissance survy for the land and water
resources developrent in Southeastern Suwatra from 1970 and
completed the survey in 1976, Based on the survey results with
the interpretation of aerial photographs, FAO prepared the re-
connaissance seoil map and land capability rap covering about

13,000 ka2l

Besides, for the detailed planning of agricultural development

in both the Belitang Proper and Exlension Areas, FAO/UNDP carried
out the soil survey in 190,000 ha of Lhe said areas in 1972, and
prepaved the soil map on a scale of 1 : 50,00012.

Thence, for the comprehensive study on the Upper Komering River
Basin Developuent Project, JICA carried oul the reconnaissance
soil survey over the total area of aboul 500,000 ha and prepared

the scil rap and land capabilily map on a scale of 1 : 1G0,000

in 198012.

Folloving the above survey and study, JICA carried cul the seni
detailed soil survey in 90,000 ha for the feasilibily study of
the Kemering-1 Irrigation Develepzent Project in 1931, and pre-
pared the soil cap and the land suitability classification rap
on a scale of 1 : 50,00013.

s

"FAO/UNDP (1976): land and Water Resources Developrment in south-

east Sumatra, INDONESIA, FAO/UNDP, AG; DP/INS/09/518.

PAO/UNDP (1973) : Belitang Extension Area Agricullural Peveloprent
Project, PAO/UNDP, AGL ; SP/INS/18 — 1. Annex E.

JICA (1980} : Comprehensive Study on the Upper Kozering River
Basin Developzenl

Jica {1981}, Feasibility Study on the Korering-1 Irrigatlion
Development Project in the Upper Komering River Basin.
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1.2 Survey Area

The present soil survey is carried out over the total area of
225,800 ha. The survey arca is divided into threce sub-areas in

accordance with the developrent units ; the Muncak Kabau area

(39,600 ha) and the Leizpuing area {29,600 ha) in South Suratra province
and the Tulangbawang area (156,600 ha) in Lbawpung province. The
follovings are the explanation of the location and the physiographic

condition of each developrent area.

The Muncak Kabau area lies belween the right bank of the Xorering
river and the north western peneplain of Korering-I Prajecl Area, and
extends from Muncak Kabav to Betung. The land forn of this area is mostly
classified into the alluvial plain. This alluvial plain includes the
narrowv slrips of natural levees along the Kocering river. The low and

stall relict hills are scattered inm this alluvial plain. The depressions
oceur exlensively in the northera part of this area. Furthercore, alrost

. N A
flat pencp]aln£~ occupies the ecastern area adjacentl to {he extension of

the northwest peneplain of Kozmering-1 Projeci Area.

The Lempuing area is located on the left bank of tvo rivers ; the
Lempuing and the Macak. These rivers respectively run in the north
and northeast divections along the fool of northwestern and southeasfern
peneplains extending over the Korering-1 Project Area. This area is
geomorphologically classfied into peneplain, river lerrace, alluvial
plain, natural levee and depression. The allevial plain, as vell as
the alluvial plain in the Belitang Proper Area, had been formed by the
old Korering river or its branches. The peneplains extend over both
the western and eastern garts of this area sandwiching the said alluvial
plain. The river terrace occupies the narrov and lew-lying ferrain

belveen the alluvial plain and the castlexn peneplain. The depression

extends over the northern yart of the area.

/1 : Peneplain is physiographically defined as the land which had
been eroded up Lo the base level ef erosion and has generally
flat or alwost flat topography.

I11-3



The Tulangbawang area extends on the left bank of the Tulangbawang
river from Musi Ilir to Menggala. Geomorphologically, Lhis avea can
broadly be subdivided into two terrains, i.e. the gently undulating
peneplain and the depression. The peneplain occupies a low hill area
extending from west to east in the area. The depression occurs in the

eastern part of the area, maiuly, along the Tulangbawang river.

1.3 Survey Method

1.3.1 PfProceduvre of Soil Survey

The past surveys show the close correlation betveen the distribu--
tion of soils and their physiographical feature. This inforration is
fully taken into consideralion when the pre-study is carried out. Prior
to the present field survey, the provisional soil rap is prepared apply-
ing the rexole sensing techniques, i.e. satellite irage analysisll and

aerial phole-interpretation,

The natural conditiens of land surface such as vegetation, geomor-
phology, lithology aud lirnolegy are examined using the satellite irage.
Furthercore the survey area is divided into several physicgraphical
units on the 1 : 30,000 cap using tvo series of aerial photographs on

scales of 1 : 20,000 prepared by JICA in 1979 and 1 : 50,000 prepared
by FAO in 1971.

Based on the selection of test pit siles using the provisional
zap, 31 pils, one weler deep for each, are dug at a density of one
pit per 1,590 ha in the Muncak kKabau area, 1,200 ha in the Lempuing

area and 12,000 ha in the Tulangbavang area respectively,

Soils are described according to the stamdards of "Guideline for
Soil Profile Description” produced by the Pood and Agriculiure Organiza-
tion of the United Nations {PAO) in 1977. The items of description

/1l + Space pholograph, wvhich was taken by NASA - USA on June 22, 1978,
consists of three spectral bands {4,5 and 7) and covers the 18% km
Xx 185 km area having the center in S 01° 19 / E104° 110 (Martapura).
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are of (1) thickness of horizon and horizon boundary, {2) celor eof

swatrix, (3) mottling {color, abundance, size and contrast), (4)

texture {5) structure (grade, type and size), (6) consistence, (7)

compactness and (8) others {cutan, porosity, clay
ete.)

coaling, rooting,

In ¢order to confirm the boundary of soil group, boring exploration

with hand auger is supplerenlally carricd oul. In addition, the basic

intake rates are measured at 6 representative sites. The soil descrip--

Lion and the measurement results of intake rates are giv
Lhe Data Book.

en in detail in

1.3.2 Llaboralory Test

In order to clarify chemical and physical preperties of seoils,
99 soil samples are collected at 29 representative profiles. These

soll samples are analyzed at the Soil Laboratory of Srivijaya University.

The items of analyses are (1) particle size distribution, (2) total
carbon, {3) total nitrogen, {4} pH (nzo}, (3) eleciric conductivity
(ECS), (6} cation exchange cajacity (CEC), (7) exchangeable cations
(Ca, Mg, Na and K) and {8) available phosphate. The delailed results

are presented in the Pata Book.

2. Soil

2.1 5o0il Classification

The soil eclassification is rade according {o the national soil

a

with the modified I/S System in 1978, FAO/UNESCO Systen and Soil

classification system of Indonesis This system is correlated

Taxonomy Systea of U.S. Departnent of Apriculture as shown in Table

I1-1. The soils in the survey area are classified inlo five Great

/Y + Sistem Klasifikas : tlanah di Ralai Penyelidikan Tamah, M. Soeprapho-
hardje, Bogor, 1961. {cor~only called "D/S System").
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Groups, nahely, Podzolie Soils, Alluvial Soils, Hydromorphic Soils, Gley
Soils and Organi¢ Seils. The location, land use, land form and so0il name
of each test pit are given in Table Il-2. These five Greal Groups ave
further eclassified into 11 Sub-groups mainly based on the color of subsoil

as shown in Table LLI-3.

The characteristics of Great Groups and Sub-groups are explained as
in the followings. The physical and chemical sialus is rated applying the

eriteria shown in Table II-4.

2.1.1 Podzolic Spils

The soils of this Great Group originate from the residuals of sand-
stone, claystone and tuff, and extend widely on the peneplain, The Lopo-
graphy is flat to gently undulating vith stcep slope or escarpnent at its

edge. The total area is 184,400 ha or 81.6% of the iotal survey area.

All the soils of this Greal Group have a horizon sequence of A-B-C
in cozmon. The soils are deep to moderately deep, well to moderately well
drained having slow 1o mediun drainabilily and moderate perceability.
Groundwater table is generally deep and the land is free fronm flooding.
There are plinthite forcation in the upper or lower parts of B horizon
within 125 cm of the surface, and coarse sands of quariz are included in

A and B horizons.

Podzolic Soils are, in general, deficient in the essential plant nu-
trients and strongly acid. Soil nuirient slatus, hovever, could be supple- -
mented by the application of manures and chemical fertilizers. As for the
cultivation of paddy rice, it is considered that the strongl& acid eonditions

could be improved to soxe extent by the supply of irrigalion waler.

The rermarkable constraint among the liniting factors for agricultural
developtient is the erosion hazard due 1o the excessive run-off resulling
from the heavy tropiecal shovers. At present, the lands are truncatéd by
erosion in consequence of deforestation. The conservalion treatments such
as contour farming, bench terracing, rmulching, ete. ave required {or c¢on-

trolling or preventing sheet erosion on the sloping land.

This Great Group is subdivided into four Sub-groups, namely, Yellowish
Brown Podzoélic Soils, Reddish Brown Podzolic Seils, Brown Podzolic Soils and
Orange Podzolic Seoils.
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Sub~group 1 Yellowish Browvn Podzolic Soils

The soils of this Sub-group extend over the gently undulating
land on the upper peneplain in the Muncak Kabau area and on the eastern

peneplain in the Lempuing areca. The total area covered with these soils

is estimatled at around 32,200 ha. At present, alang alang grasses

predominantly cover the fallow area after rough reclamalion. Cassava

is a main crop in these areas. Other upland crops such as raize,
peanut and sweet potalo are planied in very limited scale. ‘The upland

paddy is also cultivated within very limited extenl in the wel season.

Yellovish Brown Podzclic Soils ave characterized by argillic B
horizon and yellowish brown color in subsoils. The topsoils are dark
brown in color, medium in texture, weak subangular blocky in structure,
slightly sticky and slightly plastic in consistence vhen wel. The
subsoils are predominantly yellowish brown in color, fine in texture,
struclureless rassive and slightly sticky and slightly plastic in

consisience when wet.

According to the soil chemical analyses, the soil reaction expressed
in pll value ranges from 4.1 to 4.7 {very strongly acid) in both topseils
and subsoils. The organic patter conlent is moderately high to high
in Lopsoils, while low in subsoils. Cation exchange capacitly (CEC)
rarges from 31 to 44 m.eq. throughoul the profile. Base saturation
degree is very low in corsmon, Total mitrogen is 0.22% on an average

in lepsoils, wvhile it'abruptly decreases to 0.06% in subsoils.

In the light of the soil profile features as well as soid) ckemical
and physical properties, the soils of Yellowish Brove Podzolie Soils
can be utilized for the cullivation of crops, though the application
of manures and chemical fertilizers is required so as to oblain good
yields. As for the cultivation of diversified crops, it is required
to improve the soil conditions particularly the soil acidily by ceans
of liming practice. The conditions will be improved slightly under
irvigation farming for paddy rice. The undulating topography restricts
tle profitable cultivation for paddy rice due to the limitation of

field plot to a small size.
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Sub-group 2 Reddish Brown Podzolic Soils

The soils of {his Sub-group extend over lhe westera undulating
peneplain in the Lempuing area. The total avea covered vith these
spils is 10,400 ha. At preseni, the land is mosily grown with along
along and wilh sparse secondary forest. Exlremely smwall avea is used

for the cultivation of cassava ard clher diversified crops.

Reddish Brewn Podzolic Sevils are characlerized by argillic B
horizon having reddish brown color in subsoils. The topsoils are
brown in color, redium in texture, struclureless massive, slightly
sticky and plastic in consistence vhen vet. The subsoils are fie-
dominantly reddish brown in color, fine in texture, struclureless
rassive and sticky ard plaétic in consistence vhen wet., Many ironstone

nodules are found throughout the profile.

Regarding the chemical properties, the soils are very sirongly
acid with pH value ranging froa 4.1 1o 4.5. The contents of erganic
ratler are high in topsoils, while lov in subsecils. In spite of the
high value over 40 m.eq. of CFC, the base saturation degree is low

throughout the profile.

The chemical and physical properties are very similar Lo Yellowish
Brown Podzolie Soils. The rain constraints for the profitable faroing
are the deficil of essential plant nutrition, very strongly acid con-
dition, lack of water in the dry season and undulating topography.
~ In order to attain the high production of rice and polovwijo, relatively
high capital investment ard recurrent cost will be required for land

melioration and reclacation.

Sub-group 3 Brown Podzolic Soils

The soils of this Sub-group exlend over the geully sloping land
on the lover peneplain adjacent 1o the upper peneplain and the réliet
hills in the alluvial plane in the Muncak Kabau area. Besides, the
soils occur locally in the Tulangbavarg area in linited scale associated
with other Podzolic Sub-groups. The total area of these soils js
estimated at around 1;300 ha., At present, most of the area is covered

with dense forest and alang alang.
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Brows Podzelic Scils have rermavkably brown color in subsoils.

The topsoils are mostly dark brown in color, medium to fine in texture,

weak subéngular blecky in structuie and have slightly stlicky and
slightly plastic Lo plaslic cersistence vhen vet. The subseils are

predominantly brown in color, fine to coarse in texture, structureless

massive and slighily sticky and slightly plastic in consistence when
wet.

According to the soil chemical analyses, the soils are extremely
acid to strongly acid with pH value ranging from 4.0 to 5.1. The
contenl of organie carbon is esticated at 1.9% on an average in topsoils
and 0.6% in subseils. CEC ranges from 32 to 47 @.eq. in both topsoils

and subsoils. The base saturation degrees are low throughout the

profile,

In view of the soil profile fealures and chemical properties,
it is considered that the soils of this group would be arable for the
diversified crops, though proper improverent of soil nulrient status
and reaction are required so as to attain the further production increase.
Regarding the land suitabilily for paddy rice cullivation under irrigated
condition, the grade is estimated at rather low, because the lands in
the alluvial plain are isolaled and srall in extension, and the lands

adjacent to the upper peneplain are sloping.

Sub-group 4 Orange Podzolic Soils

The soils of this Sub-group extend widely over the undulating
peneplain in the Tulangbavang area. The acreage of this soil group is
eslimated at 140,500 ha, At present, most of the area is covered with

dense forest and alang alang.

The soils have plinthile within 100 ¢z from the surface caused by
the scasonal Fluctuatlion of groundwaler, The feopsoils are dark yellowish
brown in color, medium in texture, weak subangular blecky in structure,
stightly sticky and slightly plastic in consistence sxhen wet. The
conditions of seil chemical properlies are almost similar to those of

Podzolic¢c Sub-groups explained hereinabove.
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In the light of the soil and land conditions, the Orange Podzolic
Soils can be defined as suilable for the agriculitural use. Major con-
straints for the intensive farming are undulating topography, un-
favorable soil reaction and poor nutrient status. These require

rather high capital invesizent so as to attain the prefilable production,

2.1.2 Alluvial Soils

The soils of this Greal Group exiend over the well to poorly
drained lands of the river terrace and the natural levees. They originatle
from the alluvial deposits and their topography is flat te nearly flat.
The lands ave about 30 ¢m higher than alluvial plain. The groundwater
table stays 50 cm Lelow the land surface. The land is free from flooding.
In rany cases, they occur associated with Hydromorphic Soils. The total

area is 1,700 ha or ¢,8% of the total survey area,

In general, Alluvial Soils have A-(B)-C horizon sequénce vith gray
to brown coler and fine texture., They are shallew to roderately deep.
They are suitable for irrigation farming, because their topography allows
the excess water to be drained easily. However the heavy lextured soils
which occur partly on the river terrace restrict the workability and
tillabilily. Tthe content of essential plant nutrients in the soil is

poor in common,

This Great Group consists of two Sub-groups, i.e. Grayish Yellow

Brown Alluvial Soils and Brown Alluvial Soils,

Sub-group 5 Grayish Yellow Brown Alluvial Soils

The soils of this Sub-group oceopy the river terraces and natural
levees in the Lespuing area., The total arca covered wvilh these soils
is 1,700 ha. At present, most lands of these soils are used for fare-
yard or the plantation of perennial crops such as ¢oconut, banana and
clove along with varieus erops such as cassava, tocatea, sve

et poiato
and eggplant elc.
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The topsoils are brown in color, fine in texture, medium sub-

angular blocky in structure, slightly sticky and slightly plastic in

consistence when wet. The subsoils are predomirantly grayish yellow

brown in color, fine in texture, structureless rassive, slightly sticky

and slightly plastic in consistence when wel,

Accoxding io the chemica)l analyses, the pH value vanges from 4.9
{very strongly acid) to 5.2 (strongly acid) throughout the profile.
The content of organic matler is moderately high in topsoils, while
low in subseils, CEC is esticated al more than 30 m.eq. in both top-
soils and subsoils, Base saturation degree of these soils is eslicated
at less than 107 of CEC. The essential plant nutrients such as nitrogen,

yhosphate and potassium are moderately high to high,

The land of these so0ils are free from seasonal flooding. External
drainage condition is generally good, but infernal condition is slighlly
poor. The groundwater table remains at around 100 c¢m belov the surface

in the dry season.

In the light of soil conditions mentioned above, the soils have
no severe constraints for agriculiural use. However, there is no roonm
for new developmzent, because the land has been occupied by the farm-

yard and plantation of perennial crops.

Sub-proup & Brown Alluvial Soils

The soils of this Sub-group develop locally on the nalural levee
along the Komering river in the Muncak XKabau area. On the soil map,
the developaent of these soils is explained as the soils associated
wvith Brown Hydremorphic because of their small and intricate extent.,

The lands are mainly used for the planfation of coconut and banana.

Brovn Alluvial Seils have, in general, a weak profile developaent
of A-(B)-C horizon or layer. The ratrix color is dark browm in lopsoils
and brown in subsoils. Texlure quality is predoninantly silt loam.

The structure is weak subangular blocky in topsoils, while structureless
rassive in subsoils., Throughoul the profile, the so0ils arve slightly

sticky, slightly plastic in consislence when wet and hard vhen dry,
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With respécl to the chemical properties, pH value varies from
4.8 (very strongly acid) to 5.3 (strongly acid) throughout the profile,
Total organic carbon is moderately high in topsoils, while low in
subseils. Total nitrogen in topsoils is very high, bul the contents
abruptly decrease in subsoils. CEC is estimated at about 34 m.eq,

on an average and saturated by the bases of 47 throughout the profile,

As for the hydrodymamics, external drainage is good, but internal

condition is s}ightly poor. The lands are free from scasonal flooding.

In view of the soil conditions, Brown Alluvial Soils ogn the natural
levee are suitable for the cultivation of diversified crops or planta—
tion of perenmial crops such as coconul and banana. However, the
rhysical nature of lands, though srall in extension, is unfavorable

for the profitable farming.

2.1.3 Hydromorpbic Soils

The soils of this Great Group occcur on the natural levees in the
Muncak Kabau area and on the alluvial plain in the Lempuing area,
and extend over the low-lying grassland in the Tulangbavang area.
Their parent materials are recent alluvial deposits. Total area is

16,700 ha or 7.4% of the total survey area,

They have specific horizon sequence of A~(B})-C characterized by
hydrozmorphic properties within 50 cm below the land surface, and have
higher chroma in soil color. than the soils of Gley Great Group. These
soils are ratlher deep and poorly to coderately drained with low
external drainability and low pertieability. The land is free fronm

flooding in general,

There is the linited area to be developed newly for agricullure
on the nalural levee, because most parts of this area are used for the
farmyard or the plantation of perennial crops such as banana, coconut,

clove, etc. Furtherzore the size of land is too srall Lo be developed

econonically,
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This Great Group consists of two Sub-~groups, i,e, Brown lydro-

morphic Soils and Gray Bydromorphic Soils,

Sub-group 7 Brown Hydromorphic Soils

The soils of this Sub-group oceupy the natural levees along the
Komering river in the Muncak Kabau avea. The total area is 600 ha.
At presenl, most lands of these soils are used for farmyard, upland

fields and the plantation of perennial crops.

Brown Hydromorpkic Soils are characterized by the hydromorphic
properties vithin 50 ca below the surface. The topsoils are mediun
subangular blocky in structure. The subsoils are weak rassive and
mederately blocky in structure. Throughout the profile, the soils
are predominantly brown in color, fine in texture and slightly stichky

and slightly plastic in consistence when vef.

According lo the soil chemical analyses, the soil reaction expressed
in pH value ranges from 4.0 {extremely acid) to 6.5 {slightly acid) in
both topsoils and subsoils. Total organic carbon is esiimated al 2.5%
in topsoils and 0.8% in subsoils on an average. CEC ranges from 32
to 66 m.eq. throughout lhe profile and base saturation degree is
estimated at around 4% of CEC on an average., fTolal nitrogen is 0,225
on an average in topsoils, while it abruptily decreases to 0.05% in
subseils, JAvailable phosphate is 1.12 mg {lov) and 0.39 mg {very low}

on an average in lopsoils and subsoils respectively,

As for the hydredynamics, external drainage condition is good,
shile internal condition is poor. Groundwater table lies at arcund
30 to 100 ¢nrn below the surface in the dry season. In the rainy season,

groundvater rises up to near the ground surface.

In the light of soil and land conditions, Brown Hydromorphic Soils
can be defined as suitable for the cultivation of diversified crops,
However, there is no land to be developed newly due Lo extensive use

for farmyard and coconut plantation,
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Sub-group 8 Gray‘ﬁydromdrphic Soils

The soils of this Sub-group develop on (he moderately drained
lands in the depression in the Tulangbawang arca. The tolal area of
these soils is 16,100 ha. At preseni, the lands arve covered with

sparse shrub and grasses.

Generally, Gray Hydromorphic Soils have A-Bg-Cg in horizen
sequence and hydromorphic properties within 50 e¢m below the suwrface,
The topscils are dark brown in color, fine in texiure, weak sub-
angulay blocky in structure, slightly sticky and slightly plastic in
consistence wvhen wet. The subsoils are predominantly gray in colow,
fine in texture, structureless massive, slightly sticky and slightly

plastic in consistence vhen wet.

Regarding the chemical properties, the soils are exlremely acid
with pl value ranging from 3.8 to 4.0. The contents of organic carbon
are moderately high in both topsoils and subsoils. CEC is estimated
at around 52 m.eq. (extremely high) on an average, and the capacity

is saturated by the btases at less than 4% on an average.

The drainage conditions are externally and internally poor due
to ilat or depresseéd lopography. The lands are generally free fronm

seasonal flooding, but suffer from seasonal inundation,

In the light of the soil and land conditions, Gray Hydrormorphic
Soils will be suitable for the cultivalion of both upland crops and
paddy, though proper drainage improverent, fertilization and supple—
rental irrigation in the dry season are required so as to attain the

stable and good yield.

2.1.4 Grey Seoils

The soils of this Great Group develop extensively on the alluvial
plain, narrow inland valleyes and depression, The parent raterials
are recent alluvial deposits and the run-off deposits derived fronm
the adjacent hills. The topography is flat to nearly flat. The tolal
area is 23,000 ba or 10,25 of the total survey area.
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The so0ils have a horizon sequence of A

, -Ag~Cg baving hydromorphic
properties within 50 ¢m below the surface.

Most of these soils have

grayncolored surface horizon vith low chroma less than 2. External and

internal drainage are very poor. Groundwatler table is high in wet

season or throughout the year, ¥ater-logging caused by over-irrigation

should therefore be eliminated by proper drainage system. The contents

of essential plant nutrients in the soils are poor in common, The lands
covered with this Greatl Group are broadly used for paddy Field at present.,

For introduction of upland crops, high capital investment will be required

for the improvement of drainage condition.

The Great Group is subdivided into iwo Sub-groups, i.e, Low Humic
Gley Soils and Humic Gley Soils,

Sub-group 9 Low Humic Gley Soils

The soils of this Sub-group widely extend over recent alluvial
plain and flat inland valleys. The total area covered with these soils
are 3,800 ha in the Muncak XKabau area and 8,700 ha in the Lempuing area,
Al present, these soils are used for paddy cultivation in the wel
season, but in the dry season they are left fallow due to the deficit

of water supply.

These soils have lower organic rmaller contents as compared wvith
Hunic Gley Seils. Throughout the profile, the soils are predooinantly
gray in color, very fine in lexture, struclureless massive and very

sticky and very plasitiec in consistence vhen wet,

¥ith respect to the seil chemical properties, Low Humic Gley Soils
are extremely acid lo strongly acid with pH value ranging fron 4.2 {o
3.9, Totel organic carbon is eslirated at 1.9% on an average in
topseils and 0.7# in subsoils, CEC is 48 m.eq. on an average
throughout the profile, and bases saturate 4% of the capacity. Total
nitrogen is 0.16% on an average in topsoils and it decreases to 0,06%
in subsoils, Available phosphate is extremely low in both topsoils

and subsoils, Patassium is moderately bigh in both seils,
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As to hydrodynamic characteristics, the soils have low perme-
ability coefficient and poor or imperfect drainabilities, They suffer
from seasonal flooding., The groundwater table lies within 100 c¢m
below the surface in the dry season and comes up to near the ground

surface in the wel season.

According to the soil properties uwentioned above, the soils of
this group would be suitable for paddy rice cultivation, although
propexr improvement of drainage, supplemental irrigation in the dry
season and fertilization are requived so as to expect the furiher
production increase. As for the cultivation of diversified CTopS,
it is considered that the lands of these soils will be marginally

suitable or unsuitable rainly because of their poor drainability.,

Sub-group 10 Humic Gley Soils

The soils of this Sub-group develop extensively in the alluvial
depression. They represent about 4,100 ha in the Muncak Kabau area
and 6,400 ha in the Lempuing area. Al presenl, some small parls of
the avea are used for paddy cultivation in the wet season. A rajor
parts of the soils are left fallow and covered with swampy grasses
and shrub due to deep inundation condition in the rainy season and

mushy condilion in the dry season,

The topsoils are predominantly dark gray in c¢olor, fine in
texture, structureless rassive and sticky and slightly sticky in
consistence when wet. The subsoils are gray in color, coarse in
texture, structureless and slightly sticky and slightly plestic in

consistence wvhen wet.

According {p the chenical analyses, the soils are extremely acid.
Total organic carben is esticated at aboul 3.6% in topsoils and about
0.7% in subsoils. Total nitrogen content is high throughout the profile.
Available phosphate is moderately high (0.51 to 0.64 ng). CEC ranges
from 32 to 40 m.eq. throughout the profile, and its capacity is

saturated at aboul 5% by bases,
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The groundvatler table lies at the surface or within around 50 cm

below the surface in the dry season. The lands are submerged rather

deeply in the wel season., The drainage conditions are externally

and internally poor due to their depressed topography.
In the light of conditions mentioned above, the lands of this seoil
group are suwilable for paddy rice cultivation.

tion of diversified crops,

Hovever, for iniroduc-—
high capital investment will be reguired
for the improvement of drainage and chemical conditions.

2.1.5 Organic Soils

The soils of this Great Group occur locally on swamp land among
depressions in limited scale, They are classified into the associaled

s0il with Gley Soils and Hydromorphic Seils.

They have a special horizon sequence of 0-Cg in general., The O
horizon is of accumulated layer of plant remnants decomposed to some
extents. The land of these soils is subrmerged threughout the year,

In order 1o use these soils for farming, proper drainage control would
be required. They may be rapidly alttered in thickness due to the
decomposition and conpression of organic catter vhen dried. In the
light of the abovementioned conditions, these lands are unsuitable

for irrigation fareing,

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

Sub-group 1} Organic Seils

The soils of this Sub-group occupy deep depression. The upper—
mosl part is composed of accumulated remains of plants. They have
horizon sequence of 0-Og-Cg. The topsoils are very dark brown in
color, fine in texture, struclureless, mon-sticky and nen-plastic in
consistence vhen wet. The subsoils are brownish brown in coler, fine
in lexture, stlruclureless, non-sticky and non-plastic in consistence

vhen wel,
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They have extremely strong acid soil reaction in both topseil and
subsoil, The contents of organic matier are very high in both soils,
Cation exchange capacities are very high in both soils, while base

saturation degrees are very low in both soils,

The lands of these soils ave nol suitable for the agricultural
use due to their submerged condition throughout the year. Por the
profitable farming, exiremely high capital investment will be required

for the improvement of drainage condition,

3. LAND SUITABILITY

3.1 Calegory of Land Suitabilily Classification

The land suvitability in the Project Area is classified intlo ibree
categories, i.e, Order, Class and Sub-class by the application of the
Fracework for Land Evaluation, PAO in 1976. fThe categories are defined

as in the follewings,

3.1.1 Order

The highest category is Grder and the land in the project area

is divided into two Orders as follows;

(1) Suitable --- 8

Land on which the sustained use of paddy and poloxijo are expected
to yield benefits to justify the required recurrent inpﬁts without

unacceptable risk to land resources on the site or in adjacent

area,
(2} Non-suitable —-. X

Land on which the sustained use of paddy and polowijo can not be

expected to resull sufficient benefits to Justify the required

recurrent inputs,
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In addition to the above two Orders, the system sets forth Con-

ditionally suitable (Cs) phase which is originally categorized in

Suitable order and indicates the land to be required the specific

management for profitable farning, Por the present study, however,
Cs phase is not applied according to the melhodology prevailing in

indonesia,

3.1.2 C(Class

Suitable order and Non-suiiable order are subdivided into three

and lvo classes respectively as follovs;

{1) Highly suitable —-- S}

Land haviang no significant or only minor limitations to the sus-

tained cultivation of paddy and polovijo thait will significantily
reduce production levels.

(2) Moderately suitable ——- S2

Land having linitalions vhich in the aggregate are moderately
sevére for the sustained cultivation of paddy and polowijo and

will so reduce production levels.

(3) Marginally suitable ~-~ S3

Land having limitations which in the aggregale are severe For
the sustained cultivation of jaddy and polowijo and will so
reduce production levels 1hat such expendilure vill only be

rarginally justified,

(4) Currently non-suitable --~ N1

Land having limitations which appear so severe as lo preclude any
possibilitly of successful sustained paddy and polowijo cultivation,
or having limilations which may be surzountable in time but vhich
cannot be correcled vith existing knowledge atl presenlly accept-

able cost,
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(5) Permanently non-suitable --- N2

Land having limifations which appear so severe as to preclude

any possibility of successful sustained paddy and cultivation,

3.1.3 Sub-Class

Fach class is divided into sub-classes according te the kind of

limitling factors.

The following conditions are considered as the

notable limiting factors or constraints for the cultivation of paddy

and polowijo in this survey area.

Fopography

Erosion

Drainability (w)

Inurdation

Acidity

()

(e)

(i)
(0}

-

limitation due to unfavorable relief, e.g.
macro or micro relief, andfor relative
elevation limiling to its use (unsnitable

elevation for economical gravity irrigation,

and relief conditions unsuitable for economical

drainage improvesment and economical field

arrangezent),

limitation caused by erosion hazards or

past erosion damages.

linitation caused by waterlogging due to
high groundvater table, long ¢onsecutive
seasonal floodings, low permeabilitly or slow
surface drainage andfor the combination of

these regimes.
limitation due to frequent floodings.

limitation due to strong acid soil reaction
{pH), andfor high degree of IN-KCl extract-
able aluniniun {so-called active or free

aluminon} and or low degree of base saturation

to cation exchange capacity (CEC).
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Pertility (f) : 1limitation due to low contents of chemical

nutrients in the soils particularly of
nitrogen, phosphate, potassium, effective
bases, Generally, organic carbon is not

essential factor of this evaluation.

Physical soil (p): 1limitation due to unfavorable physical soil

. deficiency . . .
properties, e.g. very hard consistence, Firvoly
consolidated soils, rassive structuwre, very
Plastic and sticky consistence wvhen wet, etc.

Depth {(d) : limitation due to shallovness of soils,

reslricling rool development andfor effective

irrigation and drainage operation.

Fach of above limitations is expressed by abbreviated symbol and

is used as the suffix of Sub-class nomination of land suitabiltity.

3.2 Grading of Peatures by Land Suitabilily

The gradings of essential land fealures by land suiiability are

swmarized as shown in Table T1I-6,

3.3 Evaluation of Land Suitability by Soil Group

Based upon the gradient of liwiting factor to land suitability,
the grade of land suitabilily is evaluated by Sub—group as listed in
Table YI-7, The acreage and proportional exien! to each land suit-
ability unil are labulated in Table I1-8, These suitability units
show the significant Yimitalions, which are selected from all the
limiting factors given in Table IL-7. The distribution of each wnit

is illustrated on the land suvitabilitly map (Fig. 1I-1 to TI-3}.
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Table I1-1

GREAT GROUP OF D/S SYSTEM CORRELATED
FAO/UNESCO SYSTEM AND SOIL TAXONOMY

VITi

Dudal/Soepraplohardjo
systen (1957, 1961)

.

W
,

6.
7.
8.
9.
10.

11.

Alluvial Seils

Andosols

Brown Forest Soils
Grurmusols

Latosols

Lithosols
Mediterranean
Organic Soils
Podzoliec
Reddish Yellow
Pedzolie

Regosols

Renzinas
Gley Soils
Hunic Gley Soils

D/S systen
{(medified in 1978)

PAO/UNESCO Vi3
{1974)

SOTI, TAXOXOMYZ2
(1975)

Alluvial Soils

Andoesols

Brunizen
Grurnsols
Carbisols

Latosols

Lithosols
Mediterranean
Organosols
Podzolic
Podzolic

Begosols

Renzinas

Gleysols

Low Huz;ic Gley Seils

Gray Hydrozorphic Seoils

Hydrororphic Allwvial Soils

Fluvisols

Andosols

Canmbisols
Yertisols
Carbisols

Nilosols

Lithosols
Luvisols
Histosols
Podzalic

Acrisols

Regosols

Renzinas

Gleysels

Entisols
Inceptlisols
Inceplisols
Ulilisols
Inceplisols
Yertisols
Inceptisols
Uliisols
Inceplisols
Alfisols
{Lithic sub-groups}
Alfisols
Histlosols
Spodosols
Ultisels
Alfisols
Entiso]s
Inceptisols
Mollisols
Entisols

Inceptisols

/1 :

PAO/UNESCO {United Nations Educational,
Organizalion).

1:500,000 Vo. 1, Legend. Paris,

Service,

USDA Agric. Handbook.
¥Y¥ashington, D.C.

iSDA (United States
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Table 11-2

Pit No, Lacation
Lempuing Area

1 Bumi Agung

2 Cahaya Maju
3 Cahaya Maju

4 Bumi Agung

5 Tebing Swluh
6 Tebing Sulvh
T Tebing Suluvh
8 Tebing Suluh
9 Cahaya Maju
10 Cahaya Maju
11 felung Harapan
12 Tugu Mulyo
13 Cahaya Maju
14 Lebuk Kunir
15 Tugu Mulyo
16 Bumi Agung

17 Karang Anyar
i Karang Anyarx
19 Karang Anyar
20 Marga Dadi
21 Cahaya Negeri
22 Karang Melati
23 Lubuk Seberuk
24 Marga Dadi

Muncak Kabaw Area

23
26
27
28
29

Rasuan
Gunung Terang
Rasuan
Rasuan

Gunung Terang

PIT NUMBERS AND SOME DESCRIPTIONS OF THE SAMPLES

Land Use or
Yegetation

Alang atang
Alang alang
Paddy
Paddy
Porest
Alang alang
Alang alang
Paddy
Alang alang
Alang élang
lipland field
Paddy
Alang alang
Alang alang
Upland field
Paddy
Alang alang
Paddy
Paddy
Alang alang
Paddy
Alang alang
Faddy
Alang alang

Perennial crops
Shyub
Paddy
Perennial crops

Faddy

Physiegyraphy

Greatl Group

(D/S system, 1961)

Xatural levee

.Nétural levee

Alluvial plain
Alluvial plain
Peneplain
River terrace
Nalural levee
Alluvial plain
Natnral levee
Peneplain
Peneplain
Alluvial plain
Nalural levee
Natural levee
Naiural levee
Alluvial plain
Peneplain
Alluvial plain
Alluvial plain
Peneplain
Inland valley
Peneplain
Alluvial plain

Peneplain

Natuval levee
Pencplain
Depression
Nafural levee

Inland valley

Hydrozmorphic
Alluvial
Gley

Gley
Podzolic
Alluvial
Alluvial
Gley
Alluvial
Podzolic
Podzalic
Gley

Gley
Alluvial
Alluvial
Hydrozorphic
Podzolic
Gley

Gley
Podzolic
Gleyx
Podzolic
Hydrororphie

Podzolic

liydrozorphic
Pedzolic
Gley
Hydrozorphic
Gley

1123

{to be eontinued)



Pit No. Location
30 Mendayun
31 Kotanegara
32 Pendanaguug
33 Mendayun
34 Kotanegara
35 Cinta Negara
36 €inta Negara
37 Riang Bandung
38 Riang Bandung
39 Muncak Kabau
10 Sribunga
41 Rasuan

Tulangbawang Avea

12
43
44
45
16
37
48

32

>3
54

Mesir Ilir
Megir 1lir
Negara Batin
Xegara Batlin
Negara Batin
Negara Batin
Cakat Nyenyek
Cakat Nyenyek

Pancakarsa
Purnajaya

Pancakarsa
Purna jaya

Pancakarsa

" Purnajaya

Banjaragung
Banjaragung

Land Use or

Gireat Group

Vegetation Yhysiography (D/S system, 1961)
Paddy Altuvial plain Gley

Alang alang Peneplain Podzolic

Paddy Alluvial plain  Gley

Alang alang Peneplain Podzolic

Paddy Inland valley Gley

Perennial crops Natural levee Hydromorphic
Porest Peneplain Yodzolie
Perennial crops Natural levee Alluvial

Perennial crops
Paddy
Paddy

Swamp

Porest
Alang alang
Alang alang
Shrub
Alang alang
Alang alang
Swanp

Yorest
Porest
Upland ficld

Swarmp
Foresti

Forest

Natural levee
Inland valley
Alluvial plain

Depression

Peneplain
Peneplain
Peneplain
Peneplain
aneplain
Peneplain
Depression

Peneplain
Peneplain
Peneplain

Depression
Pereplain

Peneplain

Hydromorphic
ilydromorphic
Gley

Organic

Hydromorphic
Pedzolic
Podzolic
Podzolic
Podzolic
Podzolic
Hydremorphic

Podzolic
Podzolic
Podzolic

Organic
Podzolic
Podzolic
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Table I1-3  SOIL CIASSIPICATION

Great Group Sub-group Test Pit No.

1. Podzolic Soils 1. Yellowish Brown Podzolic Soils 5,10,24,26,31,

43,44
2. Reddish Brown Podzolic Soils 11,17,20,22
3. Brown Podzolic Soils 33,36,45,46,47,
19
4. Orange Podzolic Soils 50,51,53,54
2. Alluvial Soils 5. Grayish Yellow Brown
Alluvial Soils 2,6,7,9,14,15
6. Brown Alluvial Seils 37
3. Hydremorphic 7. Brown Hydromorphic Seils 1,16,23,25,28,
Soils 35,38,39,42
8. Gray Hydrozorphic Soils 48
4. Gley Soils 9. Low Humic Gley Soils 3,4,12,13,18,21,
29,30,32,314,10
10, Hunic Gley Soils 3,19{27
5. Organic Soils 1l. Organic Soils 41,52
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Table I1-4  RATING OF SOIL CONDITION

1
t. Textural classes {FAO Standard)i—

Coarse textured + - sands, loamy sands and sandy loams with less
than 15 percent clay, and more than 5 percent

sand.

Medium textured : loams, silty loams, sandy clay loams, clay
leoams and silly clay loams wilh less than

25 percent clay.

Fine textured : sandy clays, light clays, silty clays and
heavy clays with rore than 23 percent clay.
pﬂig Exchange acidingﬁi

2. Soil acidily (Soil-vater ratio 1:2.5) (v1)

Slightly acid to neutral : 6.1 to 7.3 less than 3

Medium acid : 5.0 to 6.0

‘ 3 to 6

Strongly acid : 5.1 to 5.5

“Very strongly acid : 4.6 to 5.0 6 to 15

Extrezely acid : below 4.5 core than 13
3. Seil fert-ilit-iesél Mederately

High high Low

Organie carbon {%) more than 2.0 2.0 to 1.0 less than 1.0
Total nitrogen (%) r.eve than 0.05 0.05 to 0.01 less than 0.0}

Available

P205 (zg/100g) rore than 10 lO.to 2 less than 2
CEC (re/100g) rore than 20 20 to 10 less than 10
Ex-potassiuzlre/100g)} more than 0.2 0.2 to 0.0 less than 0.1
Base saturation (%) rore than 50 50 to 20 Iess than 20

M .
4. Others > High h?ggralEIJ Low

SalinityiTEC s rzhofcm) rore than 8 Bto 4 ° less than 4

Source: /1 Guidelines for Soil Profile Deseription, PAO {1977)

/2 Soid Survey Manual, USDA (1951)

/3 Procedure of Productive Capability Classificalion of Land,
Ministlry of Agriculture and Porestry, Japan (1965)
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Table ¥1-6 CRITERIA FOR RATING OF LIMITING FACTOR

T - Bighly  Hoderately  Margirally =
Liciticg Factor Froposed Suilable Suitable  _ Switable
Tand Uee 1 2 3
1. Topograpty (L)
~ slope Faddy o ¢ to 3° 3¢ to 80
polovijo  less then 3° 3® to 89 £2 1e 152
2. Erosicon {e)
— evidence of the sheel - con to slight e derate serere
ercsicn
~ susceptibilily 1o ike - iosigoificant slight colerate
soil ercsion :
3. Drainsbility (v}
- drainability p2ddy & vell ecleralely pcerly
palovije
4. Toundationo {i)
- seascpal flecling Padiy & pen seasacsl seascnal seesooal
polovijos flocding flosdicg fleodiog
shzllevieg deeply
- izapiatiocn - ds - Esa icardated soe=etice frequeently
jru-2ated iperdatield
5. Acidity {o)
— 51 (soil-vater 1:2.5) g2ddy 8.0 ta 5.1 5.0 to 4.6 less tkan 4.5
rolovijo 8.0 to 6.1 6.0 to 5.1 7.0 10 4.6
6. Fertility (1}
- erganic earbon [£3) 223y % ecre thaa 2.0 2.0 to 1.0 less than 1.0
C polovi jo
‘—~ total oitrcgen (%) - &3 - ecre tkza 0.05 0.05 ta 0.61 less ttan 0.0}
— available P05 {=g/100g) - &o - zore tkan 10 i0 1o 2 less tran 2
- CEC (me/ia0g) - do - rore itan 20 20 ta 10 less ka3 10
- exctangeable K {cefl0iz) - do — rare tran 0,2 0.2 to 0.1 less than 0.1
- bacte staturatica (%) - do ~ Ed5e than 50 50 to 20 less {kzn 29
7. Feysiza) Soil Deficiexzcy (p)
- tonsistence whea wet 2ldy 4 nan to slightly sticky and very slicky atl
prlovijo  sticky azd pod plasiic very plestic
Lo slightly plastic
- censislence vhes Jey - dn - Yooze to rathker tard to extrezely bard
tard very kard

8. Depth (8)

- effective soil depth ally sore thas 50 SO to 25 25 12 15

{ca} palevijo Eore tbas 100 10 o 50 50 1o 15

Tdurrenily

Xoe-suitable
4

rore thkan §2

eote thao 352

SeTerE

sery poorly

floaliog
thrgogtout
iLke year

inundated
at} the Llize

lezs than I.3

exlsezely baci

Jess tkan 135
Jess than 3

Scurce: bEand suitability classification for irrigated [a2ly =) diversified crops
deficed by V.3, Bureau of Beclasatica, 1957.

Laod classificalicn systen prepared Ly the Ninisiry of Agriculture, Forestry arnd
Fisheries of Jajan.
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Toble 11-8 ACREAGE AND PROPORTIONAL EXTENT

A. THE KUNCAX KABAU ABREA

QP EACH LAND SUITABILITY UNIT

Suitabiliiy Sub-class

_Survey Area

" Gress Trrizabie Xres

Grade Suitability Class Paddy Polovijo ha % ha e
| Highly suitable 31 Saw 3,400 8.6 3,100 18.3
Il. Moderately suitable szt S1 &00 1.5 600 3.6

s2i S3vi C 1,200 3.0 1,200 7.1
Ill.  Margically suitable S3t¢ S2tef 31,100 738.6 10,700 63.3
S3vif Nlvir 1,700 4.3 ¥, 300 7.7
iv. Curreally moc-suitable Nlvi Nlvio 1,600 4.0 0 0.0
Total 39,600 100.0 16,900 109.0
B. THEE LEXIVING AREA
: B caial Suitability Sub-class Survey Area _  Gress ltrfEZﬁiElérei

Grade Suitadbility Class Paday Poloviio Ta % ha __z.,:t,_
L Highly suitable S1 Siv 7,300 26.8 T 900 40.7
it. Moderately suitable §2¢ 51 1,700 5.7 1,700 8.8

521 Sivi 500 2.7 800 4.1

III. Margically sviiable S3r S2tef 12,800 43.2 8,200 42.3

§3vif Xlio g0D 2.7 800 4.1
iv. Curreatly moe-suitable Nivi Xivieo 5,600 18.9 o .
Telal 29,600 100.0 19,400 100.0
C. JTEE TULANGBRAYANS AREA
- I Suvitability Sub-class Survey Area Gross Irrigable A
5 « Y gable Area

Grade uitability Class Paddy Polovi jo ha 2 ia
IT.  Moderalely suitadble 52i Sivi %00 0.6 £00 0.7
LEE. Margically suitable SHf S2ef 130,600 83.4 70,800 88.2

St S3tef 9,900 6.3 3,900 11.1
1v. Currenily nor-suitable Nlw Nlvio 15,200 9.7 o 0.0
Total 156,000 100.0 80,300 100.0
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Fig.IL-1 SOIl. AND LAND SUITABILITY CLASSIFICATION MAPS IN THE MUNCAK KABAU AREA

SOIL MAP

2 3 4 5un

. 4&_ ....... i e ey :
Yapping Soit Mapain un’ ok Essociated Soid Larnd forn sorl ‘s*"*r:y”‘f'ei ! TR T ' FYE Tace v Prea
Syl 9 "i\\f_f_m______________ e R T LN Grade Suitability Class 3"-;-‘2——_33;——_-!—%‘“ g?gﬁ}};ﬁ 5“,’1;&-“ Frea
: b (d
Yell % P Soil - Pereplain 29,833 13.2 T - T - Tt
! ellouish Ercun Podistic soits wree 1. Highly suitable s s2% 3,400 8.6
til Brown Podzolic Soils - Fercplain i,10 3.3
) ) 11, Foderately suitzble s2t Si 600 1.5
¥I Erown Hydroorghic Soils Erown Alluvial Soils Nitural leveo £00 1.5 <23 S3vi 1,200 3.9
1] i TaTh o iz ni i ‘ 3 R 9.¢ .
viti Low Huntc Bley Sols Brown Hycromarenic SH1s  Mhavier potn 3.5 6. ¥arginally suitzble S3¢f s2tef 31,100 78.6
S3aif Klwif 1,700 4.3
11 Hirric Gley Soils Grganic Soils Qepressicn 4,19 0.8
— _— e . - e — — iv. (urrently nen-suitable Nlwi Kiwio 1,600 4.0
Total 32,600 1640 e - - —- T —— —
¢ — S U R Total 33,600 100.0
Following atbreviated syrbol letters irndicate the limiting factor.
L: topography e: erosion
w: draincbility i: inundaticn
o: acidity f: fertility
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Fig.IIf-Z

SOIL MAP

- ILEGEND
>
__gjﬁg;; Sotl Mapping Uait _ _Asssciated Sail Lo o _E?gg:§§§éffiféfﬁijii:
i Yellewish Erown Podzolic Soils - Pereplain 2,450 3.1
]! eddish Browm Podzolic Soils - Pereplain 10,400 35.1
¥ frayish Yellow Beown Brown Hydrooorphic Natural levce 1.700 5.3
Alluvial Soils Soils River terrace
VIEE  Low Busic Gley Sails Beown Hydrororghic  Adtuvial Plain 2,750 9.2
;g;!: Gley Soiils Inlzrd valley
113 Hu=ic Gley Soils Crginic Soils Degression 6.4 21.%
o Total - o S S 03.600

27,550 ¥00

SOIL. AND LAND SUITABILITY CLASSIFICATION MAPS IN THE LEMPUING AREA

LAND SUITABILITY CLASSIFICATION
MAP FOR PADDY AND POLOWIJO

T Paddy — . g3nit.

Polowdjo—" Nito

LEGEND

itabilily Cla T Suitability Sub-class  Survey Area

Grade  Suitebility Cass  “Faddy _ Pelewijo Fa %
i. Highly svitable s1 S2w 7.903 26.8
1%. Hederately suitable 52t St 1.7C0 5.7
21 S3ai &0 2.7
I}, Parginally suvitable S S2tef 12,800 43.2
Sheif Nlio &80 2.7
1v. Currentiy non-suitadble Kiwi Nlwio 5,600 18.9
Total 29,600 100.0

following abbrevialed sy~bal lelters irdicate the Yimiting factor.

t: topography e: erdsicn
w: drainabitity iz  inundation
o: acidity f: fertility
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Fig. -3 SOIL AND LAND SUITABILITY CLASSIFICATION MAPS IN THE TULANGBAWANG AREA

SOIL. MAP

-

B i Salanl ot

LEGEND

#apping : . V

Syeho) Soi) Happing Lait - Associated Soid tand form  SQLE Survey Ared”
bo () T

¥ <

i Crange Podzolic Soils Tellowish Brown Fodzolic Pereplain 149,500 89.7

Soils
Brown Podrolic Seils
Brown Kydrororghic Soils
Y11 Gray dydeororghic Soils ﬁrg,ﬁnic Soils

tmic Gley Soils Depression 16,100 10.%

Total -
- 156,600 1600

il
1

-
—

LAND SUITABILTY CLASSIFICATION MAP FOR PADDY AND POLOWIJO..

CSetetoter - L

LEGEND

PO i ST Sk-dlass = TR "\ ; i [F WY <) 35 DR R H : kel LY e
Grat= Saitabitity Class ) _ﬁ—;;‘—‘_'_z'_ ;. Polcuijo EY AT Sl L . PSR ¥ f Ry L N R O T e N or - e e - E;o!ouiio
15- Fc2erately saitadle 423 $hi wa 0.6 B VR "M Lo : : : <. Nl'..:n'o—‘- ¥t
1. Fzrgieally saftadle s1f sztet 10600 E3.4 L
$3t¢ $3tef 9.9 6.3 =z

¥ Currenltly eoa-saitidle Abwi . Nluio 15,700 9.7 ‘ ‘: P

A-—_hﬂ_-—_ﬁk—‘-u‘———-‘-’_—ﬁ“—— P - Y

Totad 156,600 1900 r

Follcwing abSrevtated sprtol letters trdicate tre Malting frctor.

Lt tepoycazty e: eroslen 8 IOkn

v Cralpadility i: trusfitlen

o: acldity f: fertMlity Serza]
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ANNEX — ITI

GEOLOGY

1. GENERAL GEOLOGY OF THE UPPER XKOMERING BASIN

1.} Sumrary

The upper Korering river basin is situated in the northeastern
wing of the Barisan mountain range which forms the backborn of Sumalra

. Island and extends sore 1,650 km from the northern Aceh in the north to

Serangko bay in the soulh. The basin is divided topographically and
geologically into the following six bells runring in parallel to the

Barisan, forming a wide zonal siructure from southwest to northeast.

Zone Name Width Altitude Geology Proposed
{kn)  (m) Facilities
{1) Barisao mountain range - >1,00608 X-Gr, Ya -
{2) Ranau depression 5  4060-600 Rt Ranau P/S
(3) Hilly sountain land 10 400-8C0 Ti, Rt K-1,K-2 dan & P/S

(4) Undulatling hilly land 25 154-300 T1,B1,Rt,Tr Muaradua das
(5) Garba rountain range 15  300-800 P-Gr,Mes,0a -

{6) lLower undulating hilly 25 150 > Pla Intake weirs &
land Canal

Note; P/S - {pover station), K-1 (Kozering No.l),
K-2 (Kozering No.2).

The Selabung river originates from the Lake Ranaun situated in
zone-(?), Ranau depression, and flows down for about 20 km northwestward
along the depression forming a narrow and deep gorge in lhe welded tuff
which fills up the depression. The Selabung river joins the Baru river
and rakes a right angle turn lo northvestward at about 1-km upstrean
of the Komering No.l damsite. The Korering No.2 damsite is lecated in
the northeastern rmargin of zone-(3), Hilly rountain land, in which the
Selabung river forms a sirip of terrace-like beach and a narrov ravine
dissecling the welded tuff. Then, the Selabung river flows dowa north.-

casivard lhrough zone-{4), Undulating hilly land, vhich is mainly under-

111-1



laid by the Tertiary sedimentary rocks; as a consequent valley until
the Muaradua dawmsite. The Muarvadua dawsite is located at jusl down-
stream of the confluence with the Saka river, From wvhich confluence

the Korering river begins. {As shown in Pig. III-1 and Fig. I¥I-2)

1.2 Stratigraphy

The geological sirata distributing in the basin are stratigraphically

classified into the following succession;

Holocene F[Rlver—bed Deposit

Young Volecanic Products{Ya) - andestic lava
Quarternary

Terrace Deposit{(Tr)
Pleistocene —[

_[aCid volcanic ash
Ranau Tuff{Rt) velded tuff

FPleiocene —Palenbang Forcation{Pln) - sandstlone, mudstone
Tertiary -felisa Forration(Tl) - sandstone, rarl, shale
-Baturaja Lirestone(Bl)
Miocene —
-01d Andesite{0a)
—Granitetx—ﬁr)

~Granite{P-Gr)
Mesozoic _ ~-Cretaceous ~

LGarba Series(Mes) - slate

1.3 Geological Structure

The eastern wing of the Barisan rounlains range in this area
consists of lopographically, several zones running from N¥ to SE, being
closely correlated vith geological structure as shown in Pig. 111-1 and

TIT-2. They are, from west Lo easl, explained briefly as follovs:

IT1-2



(1) Barisan mountains range shows a flal skyline in altitude ranging

from 1,000 m to 1,500 n consisting of Neogene granite and igneous rocks

vith several higher surmits of young volcanic cones in altitude from

1,700 m te 1,900 @, In the eastern side of the range, namely the

watershed of the Korering river, the mountains are hordered by steep
slopes foreced by a bWlock faulling vhich has been developed since the

late Pleiocene, and alse forred the folloving zone adjoining at the

east.,

{2) HRanau depression (Serangko graten) is in altitude ranging from

400 = Lo 600 m, running in parallel to the general structure in this
area, i.e. NW-SE direction, width of 5 km. The Ranau depression is
the northern stretch of the Senangko graben vhich is a typical rift-
slructure connected vith tensional woverents. The lake Ranau occuptes
the south-castern part of the depression, and is a volcano—tecionic
basin vhich was forced couldron shaped subsidence. The south-eastern
side of couldron was filled with lava produced during subsegquent
eruption of the conical voleano of Gunung Seryinoeng {EL. 1,881 =), and
the soulh wesiern side is bordered by sleep fault escarprent. Kruplions
in the past at the Rapnau couldron filled the Ranau depression northvesti-
ward as gyroclastic flows partially welded, and spread in the norih-

east direction covering the hilly rountain land as a aelian tuffs.

The Kuvala river, i.e. the upperrost reach of the Korering, is the
only outict of the lake Ranau, and flews for about 20 ke norlhvestward
dissecting deeply the Ranau depression to forn a sarrow gorge, changing
the nare of river to Lhe Selabung, until it joins with the Baru river
which cores fron the opposite direction in the depression. The Selabung
river rakes a right angle turn northeastward across the following hilly

counlain land.

(3) MHilly rountain ¥and is in altitude ranging from 100 n to 800

foreing a 10 kn-vide belt consisliog of sedirenlary rocks of Telisa
forration of the Terliary, partially being covered by young andestic
volcanic prodiuicts. The Selabung river pencitrates the hilly rountain
land straightly nortlheastvard forming a deep and parrov ravine joining

nurerous small streams. Ioleresting facts are that the terrace-like

Ir-3



bench at height of 60 n to 100 » from the river bed is develaped along
the Selabimg river in wvidth of about 200 m in Lioth of Lhe bank, and
the side wall of ravine consists of welded tuff obviously being the
sare rock wilh it in the Ranau depression, though the hilly mountain
adjoining the terrace-like bench consistls of the Tertiary Scdimeﬁlary
vocks. These facts suggest ihat the present valley of the Selabung
has been already a valley or depression which dissected the Tertiary

prior to the Ranauv eruption.

The pyroclastic flow from the Ranauw volcano has core dovn through
the Ranau depression and the old Selabung valley, covering the old
topography developed in the Terliary sedirentary racks, and filling up

the valley forming a terrace-like bench aleng the Selabung.

The proposed Komering No.l and Xo.2 dams and pover stations are
located in the ravine of Selabung in this zénre. The site geolegy,
esrecially the houvndary condition between Lthe velded tuff aud the
Tertiary sedirentary rocks should be clarified to estirate bearing

capacity and water seepage in the danm foundation.

{4} Undulated hilly land has a width of 20 ke to 25 k= in altitlude
ranging from 150 nn to 300 m, descending gradually northeastvard to
Muaradua where the Selabung joins with the Saka river and is called
as the Korering river in the dowvn strean. This area is underlaid by
the Teriiary sedicentary rocks of the Telisa formation, covered by
acid voleanic ash of the Ranau tuff at the hilly area and also by the

terrace and fluvial deposits along the rivers.

The Telisa forration is broadly folded with low to roderate dip
into a northwest-trending syacline, therefore the bed dips soutlh in
the Muaradua damsite vhich is located slightly downstream of the

cenfluence of the Selabung and the Saka river, and dips north near the

Komering No.2 darsite.
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(5) _Garba mountains range

has a width of 15 km in altilude ranging

from 300 m to 800 o, showing a gentle skyline Leing similar to a

peneplain.  The Korering river flows down through the range forming a

comparatively wide valley with a width of river channel of 100G n 1o

150 m. The Garba mountain range consists of Lhe Pre-Tertiary basement

complex such as Crelaceous slate and intruded granite covered by ihe
Tertiary andesite,

{6)

Lover undulatling hilly land extends over the area from the foothill

of Giarba mountains te 25 km northeastward in altitude less than 150 m.
The area is underlaia by Pleistocene forcatlion of soft tuffacecus

sandslone and rudstone, and partially covered by recent fluvial deposits

of the Koxering river.

L.+ Location of Proposed Facilities

The proposed Ranaw Fover schene is located iu zone (2), Ranau
depression, and the Ko-ering No.1 and No.2 pover scheres are localed

in zone {3}, hilly mountain land.

The Muaradua darvsite is planned al the northeastern boarder of
zone {4}, undulated hilly land. Sore of construction raterials, for
instance, irpervious core ralerial of fill-type dam will ke obtained

from zone (5), Garba countain range.

Lover part of zone {6) will be irrigated with the proposed

irrigation neivorks.
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2. GEOLOGICAL INVESTIGATION CARRIED OUT
2.1 General

The geological investigation was carried out in the following items

and quantities in accordance with the Inception Report dated on July 19813

Geological Investigation

Iten ' Quantity and Description

Field Reconnaissance Komering No.}, No.2, Muaradua damsite, Ranau
Power Slation. Preliminary reconnaissance
covering whole area of the Upper Komering
basin.

Electiric Sounding Muaradua damsitle 7 points
¥ith vertical res—

Komering No.l damsite 5 points
istivity method & P

Komering No.2 damsite 5 points

Ranau power station 2 points

Total 19 points
Boring Investigatlion Muaradua damsite 5 holes 250 m
¥ith coring in 66 mn, Korering XNo.l damsite 2 holes 200 nm

wvater pressure test,

and standard penetra- Kozering No.2 damsite 2 holes 230 m
tion test. Ranau power station 1 hole 100 m

Totz1 10 holes T30 n

A~ong the above items, the field reconnaissance, eleclric sounding
and geological mapping were perforced by the Expert with a close co-

operation rade by his Indonesian counterparts.

The boring investigation is still being carried ount by the lacal

contractor of DPU and 60% of lotal quantity have been completed as of
December 20, 1981,

As for the iechnical details of boring investigation, the technical
specifications describing the methods of field work and data intexrpretation

vere proposed in the Inception Report.
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2.2 Yertical Fleetric Sounding

2.2.1 Hethod of Sounding

Yertical electric sounding wvas earried oul to cutline the geological

conditions, especially the thickness of overburden in the proposed dam-

sites and Ranauw power station site.
Generally, vertical electric sounding is effective for investigation
of soft and loose deposits forming a flat ground surface, but not so

effective for investigation of rock foundalion. However, in the Komering

basin, tepography in damsites are characlerized by the existance of wide

terrace or terrace-like bench as follows:

Domsite Elevation of Proposed
terrace crest of dam

Korering No.1 EL. 430 - 450 m EL. 423 &

Komering No.2 EL. 280 - 300 EL. 255 n

Muaradua ElL. 140 - 190w El.. 143 m

Thickness of lerrace deposits cay resirict the heighest water level
of the resexvoir. Therefore, for a quick determination of overburden,

vertical electric sounding vas applied for the investigation.

As for the theory and method of vertical eleclric sounding applied
in this study, a detailed instruction nofe wvas submitted to the Provincial
P3SA as “Technical Note on FEngineering Geology™, so thal the description

is ool made in this reporil.

2.2,2 Results of Sounding

The resull of VES (vertical electric sounding) are shown in Fig.
ITI-3 (£~ a curve) plotting the relalionship between the specific

resistivity {£ ;) and elecirode spacing {(a) on a log-log coordinate.

The analysis of VES daila shown in the (/- a) curve as the resist-

ivity log reveals the folloving geological conditions in each site;
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a)

b}

Muaradua daﬁsitc

Layer Resistivity Pepth until
Top-soil 58 - 230/m 0.4 - 1.5 n
Terrace deposit 53 - 240/nm 1.4 - 3.6 n
Sandstone 13 - 47/m -
Mudstone less than 12/m

Overburden including top-soil and terrace deposit cavers thinly
over the sife in thickness ranging from 0.4 m to 4.2 n in
general. But at MD-1 point, a high resistivily layer with a
thickness of 9.6 m was found, This condition was also confirm—
ed by the boring investigation in BH.M-2, where a coarse sand
layer with thickness of 9.5 m covers the bedrock. These facls
induce an asswaption that an old river channel deeply dissected
in the bedrock has been filled with the terrace deposits

consisting of coarse sand.

Konering No.1l damsite

Layer Resistivity Depth until
Top-soil 60 -~ 130/m 0.2 -0.9n
Voleanic ash 92 - 300/m 1.5 - 5.9 nm
Yelded tuff 520 - 1,500/ -

In this site, as clarified by soil mechanical survey and boring
investigation, the terrace-like benches in the right bank are

covered with volcanic ash and underlaid by welded tuff wilhout
any intercalation of terrace deposit. Poundation of dan ray be

entirely conposed of welded tuff.
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c)

d)

Konering No,.2 damsite

Layer Hesistivity Bepth until
Top-soil 160 — 460,/m 0.5 - 0.7
Terrace deposit 60 ~ 253/ 2.0 -14.5 n
Kelded tuff 480 - 1,013/ -

Terrace deposit distributes videly along the flat benches in
both banks. The thickness of the deposit ranges from 5.6
14.5 m in the right bank and from 2 m to 2.2 m in the left bank.
This condition should be taken into consideration for decision

of the full vater level of reservoir.

Ranau power station site

Layer Resistivity Depth uaiil
Top-soil 165 - 230/ 0.4 - 0.7 5
Terrace deposit 1,650 — 1,840/n 10 - 14
Yelded tuff 413 - 460/n 34 - 3w
Voleanic rocks 690 - 825/n -

Remarkable factl is that the terrace deposit in this area has
a very high resistivity of 1,650 - 1,840/n, and thickly dis-
tributes over the area. The composilion of terrace deposil in

this area is likely to be of a unsaturated sand and gravel.

A boundary belveen lthe welded tuff and volcanie rocks is
assunied in the deep subsurface. These conditions may affect to

the selection of localion and design of power station.
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2.3 Boring Investigation

2.3.1 Muaradua Damsite

The following items were investigated with 5 bore holes of 250 n
in total length.

t

i

I

Results of boring investigation are shown in Fig. 111-8 "“Summary

Thickness of the overburden and weathered zone of the bedrock
Hardness of compaciness of sandstone in the bedrock
Perceabilily of the bedrock under high water pressurve

Bearing capacity of the overburden

-
o

of Drill Log", and reveal the Following matltiers;

(a)

(b)

{c)

Cverburden consists of acid volcanic ash and terrace deposit,
Acid volcanic ash disiributes over the hill which forms the
left abutment, with thickaess of 5 m at B.M-1, Terrace deposit
is c¢omposed of coarse sand and covers the peninsular-like flat
terrace in the left bark, vith thickness of 9.6 n at B.M-2 and
B.M-3. Results of standard penetration tests indicate that
acid volcanic ash has a relatively low bearing capacity as
X-value being less than N = 8, nawely, the ultimate bearing
capacity less than 5 tons/m2. Meanwhile, the bearing capacily

of terrace deposil is estimated to be gy = 31 tons/n2 from
N > 25,

The bedrock is composed of sedimentary rock of Telisa formation,
chiefly grained sandstone intercalaled with conglomerate and
rtudstorie layers. Coarse grained sandstone layer 1s an aller-
nation of well conpacted arkesic sandstone and loosely

conpacted fine to medinm grained tuffacecous sandstone, with

a thickness of unitl layer of 0.3 m to 0.7 m.

Perceability of the bedrock is rather low as Ia = 1 to 5 ac-

cording to the wvater pressure test so far conducted.
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2.3.2 Xomering No.l Dansite

The following iterm
total length,

s were investigated with 2 bore holes of 200 m in

~ Thickness of acid volcanic ash covering welded tuff, and

weathered zone of welded tuff

- Compactness of welded tuff and interbedding volcanic ash and/or

sedimentary malerials.

~ Permeability of welded tuff under high water pressure

Results of boring invesligation are shown in Fig. I1§I-8 "Surrmary of

Drill Log", and reveal the folloving ratters:

{a) Acid volcanic ash distributes widely over the terrace-like
filat benches vhich form both abulrents, with thickness ranging

from 2 m to 6.6 n, in very soft condition.

(b) A deep veathered zone vas deternined to be velded tuff as
invesligated at B.K1-1 to the depth of 8.8 n and at B.K1-2 to
the depth of 28.4 m. 1In this weathered zone, boring cores were
hardly recovered and cutlings of cearse quarlz and feldspar

particles were obiained.

(c) Tn B.KI-1, the base of welded {uff was found at depth of
89.3 m. Mudstone likely of the Telisa formation, underlie
the welded tuff with the interbedded “old talus deposil"™ with

a thickness of 3.7 m.

{d) TPermeability of welded tuff underlyving "old terrace deposit™
and mudstone is slightly high; lu = 6 to 24 according to the

water pressure lests so far carried out.

2.3.3 Kemering No.2 Bupsite and R:nau Pover Station Sile

Boring invesligation is still going on as of December 20, 1981, so

that the resulls will be described in the Final Report.
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3.  SITE GROLOGY

3,1 General

Sile geology in each proposed facility is summarized as follows,
bul this study is only tentative and subject to revision based on the
final rvesults of boring investigalion which is still going on at the

Korering No.2 daw site and Ranau Power stalijon site.

3.2 Muaradua Pansite

3.2.1 Topography

The site is located at about 1.5-%km west of Muaradua; just down-
streaw of the confluence of the Selabung river and the Saka river.
Topography in the surroundings of damsite consisls of three unitls,
rarely, the hills with flat skyline at altitude of 160 - 170 @, the

terrace at alfitude of 125 - 135 n and the present river-bed at altitude
of 115 - 120 &,

At the da=site, hills in the lefi bank and right baunk are about
500 = apart each other across a wide lerrace. The present river-bed
has been forred by re-dissecling of the texrrace, forming a shallow

valley with a vidth of about 100 n and ceandering in a wide range.

The axis of dam runs through a peninsular-like terrace forred by
readering of the Koxzering river ia the left bank, and abuts to gentle

hill-slopes in both of the banks.

3.2.2 Geology

The bedrock in damsite consists of sedirentary rocks, chiefly
grained sandstone with intercalations of conglozerate and mudstone
layers. These sedirenlary rocks are assvred Lo be a part of the Telisa
forcation of Tertiary in age., Telisa forration in the dansile dips
15% - 20° souttvestvard, narely, dipping from the downsireas to the

uapstream, from the left to the right bank.
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Coarse grained sandsfone layer is composed of alternation of wcil

compacted arkosic sandstone and loosely compacted fine to medium graincd

Luffaceous sandstone, with thickness of an unit Yayer of 0.3 n Lo 0.7 .

Conglomerate crops out in the point of peninsular-like terrace in the

left bank, aud is corposed of Ffine grained gravels scaliering in

arkosic ratrix well compacled,

In the bore-hole B.M-4, a mudstone layer vith thickness of ahout
5 m was found at the depth from 38 m to 43 o, and the sare rnudstone
layer crops out in the river-bed ai the point of aboul 200 m dewnslrean
of the damsile. Counputed degree of the dip of rudsione connecting the
bore-hole and the.oulcrop results in 15° vhich is alrost sare with the
general dip of the Telisa forration reasvred in the dapsite, so thal
any tectonical dislurbance in the Telisa forration will nol be assu~ed

in the damsite,

Terrace depositl consisting of redius to ceoarse grained sand with
rounded cobble sized gravels covers the Telisa forcation over the
peninsular-like lerrace. The thickness of the lerrace deposit ranges
within 3 n according to the result of Vertical Electric Sounding and
boring investigation. Hovever, the raxicum thickness of the terrace
deposit was determined lo be 9.6 m at the bore-hole B.M-2 vhere an old

river channel deeply dissected in the bedrock is assured.

Acid volcanic ash of a part of the Ranau Tuff distributes only on
the flat Lop of hills in both banks, with thickness less than 5 .
Volcanic ash is of vhite-colored loose laver affected by a slight

argillization, and conlains rany cobble sized punice,

River-bed deposit distributles over the upsirean area of the
coenfluence, forming a wide Flood channel, and is composed of szand and
cobble sized gravel. At the damsite, river-bed deposit was not seen

due Lo cover of floving vater.

The geological rap and profile of the damsite are shown in Pig. 11I-6
and Fig, YI1-7.
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3.2.3 DPam Foundation

{1) Bearing capacity of bedrock might be insufficient as a foundation

of high concrete gravity dam due to existence of loosely compacted

tuffaceous sandstone in the bedrock. Fill type dam will be preferable.

{(2) Perrmeability of bedrock is rather low as reasured in the bore-

heles, and show the Lu value of 1 to 5 in general. Watertighiness of

the bedrock night be obtainable with an ordinal grout curtain.

(3) Bearing capaciiy of terrace deposil is expressed as the angle of

internal friction corresponding to the compactness and density of the
deposit. Al the damsite, the angle of internal friction of the terrace

deposit ranges from g = 35° to 400 according to the result of standard

penetration test as follovs;
é = J12 X1 20°

shere, ¢ ; angle of internal friction,

N : N-value by standard penelraticn test,
N > 25 at the damsite.

Meanvhile, the angle of internal friction of the proposed banking
czaterials of dan is assuzed to be 4 = 35% in the raxirum, so Lhat the

terrace deposit might be sufficient in bearing cagacily as the base of
dama body.

{4) Height of bedrock surface in the abulcent vas delermined as to be

higher than EL. 150 & by geclogical rapping al the damsite ard Lo be

high enough against the proposed crest of dam; EL. 143 .

3.3 Komering No.1 Damsite

3.3.1 Topography

The site is located at aboul 35 km southvesivard of Muaradua towng
aboul 18 km northvestward of the Lake Ranau. In the surroundings and
upstream area of the site, a wide terrace in a width of 200 ,mt o 300

is developed in both banks at the altitude of EL. 430 - 440 n vith

gentle undulations,
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The Selabung river deeply disseets Lhe terrace; wntil EL. 350 m,

forming a steep and narrow gorge with a width of 100 - 130 » and a
depih of 80 - 90 n,

Gcnlogy of the sile consistis ainly of welded tuff covered with
acld volcanie ash and underlain by the Tertiary sedirentary rocks.
Welded tuff and acid volcanic ash are assured as the pyrocalstic flow

facis and the acolian tuff facis of the Rarau tuff respectively.

The Tertiary sedirentary rocks consisting of very wealhered mudstane

were found in the bore-hole B.K-1 at ihe depth of 98 = together with

the old talus deposit wvhich is composed of well consolidated sandy

clay and angular to semi-rounded shaped gravels with a thickness of

8.7 m. In this'hole, the total thickness of welded tuff wvas determined
to be 84.3 n. The base of welded tuff {EL. 331 m in B.K-1) is situated
at 19 m below the river-bed of the Selabung (EL. 350 m). Shape of old
topography presently covered by the Ranau tuff might be irregular and
should be clarified in the future study. However, according to Lhe
results so far inspecled in the field reconnaissance, the Tertiary

sedimentary rocks does net crop out nearby the damsite.

¥elded Luff ecrops oul in the slope of valley below KL, 410 n,
forming steep or vertical cliffs. Vertical block joinls are developed
over the welded tuff at inlerval of 2 m - 3 ;, and horizontal joints
gently inclined towvards upstream are seen. ¥Yelded tuff is greyish
vhite colored and rassive rock being moderalely so hard as te hamzer
rebounding with dull sounds raking slight dent, and composed of scatter-
ing phenoeryst of quarz, mica and feldspars in the raxirum size of
1.5 pm and glassy coarse goundmass. Pumices in diaceler of 5 to 8 cnm
are also contained in ratio of 4 —- 6 pieces per 20 x 20 c,m surface area

of welded tuff,

Yolcanic ash is while colored seft layer covering welded {uff over
the terrace with thickness of 3 m to 5.5 m, and is composed of glassy
ash and small fragzenls of punice. Near the ground surface, volecanic

ash has been altered and argillized by superficial weathering,
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In the riverbed, bedrock is covered by sand and gravel wilth a
large amount of boulders consisting chiefly of hard volcanic rocks
such as andesite and tuff breccia in the waximum diareler of 80 cm,
and with srall amount but in big diancter of more than 150 ¢m of welded
1uff boulders shaped in semi-rounded. The geological profile is shown

in Pig. I1I-4.

3.3.3 Dar Poundation

{1) Bearing capacily of welded tuff should be the bLasic data lo sclect

the suitable type of dam. However, it is very difficult o estirate
the value withoui a result of in-place rock shearing lest at present.
Generally speaking, bearing capacity, narely, shearing strenglh of
welded tuff, varies in a wide range corresponding to the degree of
welding. In this damsite, welded tuff seems relatively so soft as to
allow breaking by hand-harrer, and to have rather low shearing strength
less than 10 kgfcng_ Therefore, a fill-iype dan might be switable for

this site.

{2) ©14 talus deposit and rudstone were found in B_X1-1, and the base

of velded tuff is situated at EL. 331 m; about 19 m below the present
river-bed. As for the perceability of old talus deposit and cudstone,
water pressure test in the bore-hole showed rather low Lugeon value,
narely Lu = 7 {o 9, likely due to clayey ratrix and very consolidated
condition of the deposit as seen in the boring core-sample. In view .
of the load acting since welded tuff filled up the old topography,
the old talus deposit has already been consolidated by the veight of
lotal thickness of welded tuff, and the weight was reroved by erosion
aftervard. In ecase of a fill type dam constructed, the load of dan
acting to old talus deposit might be less than the weighf of welded
tuff already eroded, since the height of dam will be 85 ri, and tLhe
depth of eroded valley is assured to be more than 90 n.

Therefore, subsidence of the foundation by weight of danm body
right be considerably s=all, and cexislence of the old talus depositl
would not be the essential defect as a foundation of fill type daﬁ,
though a dense and thick grout curtain should be required to cutl-off

the scepage of the storaged watler thtough the old talus deposit.

Ii1-16



	Cover
	Title Page
	CONTENTS
	ANNEX-Ⅰ METEOROLOGY AND HYDROLOGY
	1. METEOROLOGY
	1.1 General
	1.2 Rainfall
	1.3 Sunshine Duration
	1.4 Solar Radiation
	1.5 Air Temperature
	1.6 Relative Humidity
	1.7 Wind Velocity
	1.8 Evaporation

	2. HYDROLOGY
	2.1 River and Basin
	2.2 Field Activities
	2.3 Discharge of the Komering River
	2.3.1 Rating Curve
	2.3.2 Monthly Discharge at Martapura
	2.3.3 Monthly Discharge at Banding Agung
	2.3.4 Drought Run-off Analysis
	2.3.5 Flood Analysis on the Komering River
	2.3.6 Study of Water Level at Kurungan Nyawa

	2.4 Run-off the Ogan and Tulangbawang Rivers
	2.4.1 Stream Flow of the Ogan at Seri Kumbang
	2.4.2 Stream Flow of the Tulangbawang at Pakuanratu


	3. WATER QUALITY
	4. ESTABLISHMENT OF METEORO-HYDROLOGICAL NETWORK
	4.1 The Existing Meteoro-Hydrological Stations
	4.2 Immediate Needs on Meteoro-Hydrological Network
	4.3 Instruments to be Installed
	4.4 Observations and Analyses

	LIST OF TABLES
	Table Ⅰ-1 Monthly Rainfall at BK IX
	Table Ⅰ-2 Monthly Rainfall at Kurungan Nyawa(BK.O)
	Table Ⅰ-3 Monthly Rainfall at Martapura
	Table Ⅰ-4 Monthly Rainfall at Muaradua
	Table Ⅰ-5 Monthly Rainfall at Banding Agung
	Table Ⅰ-6 Monthly Rainfall at Menggala
	Table Ⅰ-7 Annual Maximum Daily Rainfall
	Table Ⅰ-8 Hourly Rainfall at Raksajiwa
	Table Ⅰ-9 Annual Maximum Hourly Rainfall
	Table Ⅰ-10 Monthly Sunshine Duration at Belitang
	Table Ⅰ-11 Monthly Solar Radiation at Belitang
	Table Ⅰ-12 Monthly Solar Radiation at Menggala
	Table Ⅰ-13 Monthly Air Temperature at Belitang
	Table Ⅰ-14 Monthly Air Temperature at Banding Agung
	Table Ⅰ-15 Monthly Air Temperature at Menggala
	Table Ⅰ-16 Monthly Relative Humidity at Belitang
	Table Ⅰ-17 Monthly Relative Humidity at Banding Agung
	Table Ⅰ-18 Monthly Relative Humidity at Menggala
	Table Ⅰ-19 Monthly Mean Wind Velocity at Belitang
	Table Ⅰ-20 Monthly Mean Wind Velocity at Banding Agung
	Table Ⅰ-21 Monthly Mean Wind Velocity at Menggala
	Table Ⅰ-22 Monthly Evaporation at Belitang(by Class-A Pan)
	Table Ⅰ-23 Monthly Evaporation at Banding Agung(by Class-A Pan)
	Table Ⅰ-24 Monthly Evaporation at Menggala(by Class-A Pan)
	Table Ⅰ-25 Existing Hydrological and Climatological Stations
	Table Ⅰ-26 Monthly Discharge at Martapura
	Table Ⅰ-27 Monthly Discharge at Banding Agung
	Table Ⅰ-28 Actual Evapotranspiration in the Drainage Area
	Table Ⅰ-29 Annual Drought Discharge at Martapura
	Table Ⅰ-30 Annual Peak Discharge
	Table Ⅰ-31 Catchment Area and Flood Specific Discharge
	Table Ⅰ-32 Discharge of Ogan River at Seri Kumbang
	Table Ⅰ-33 Water Quality Analysis
	Table Ⅰ-34 Existing Meteorological and Water Level Gauging Stations

	LIST OF FIGURES
	Fig.Ⅰ-1 Location Map of Hydro-Meteorological Station
	Fig.Ⅰ-2 Daily Rainfall Data
	Fig.Ⅰ-3 Monthly Rainfall Data
	Fig.Ⅰ-4 Available Climatological Data
	Fig.Ⅰ-5 Available Hydrological Data
	Fig.Ⅰ-6 Available Discharge Data
	Fig.Ⅰ-7 Rating Curve at Martapura
	Fig.Ⅰ-8 Rating Curve at Banding Agung
	Fig.Ⅰ-9 Assumed Tank Model
	Fig.Ⅰ-10 Correlation of Streamflow between Whole Basin and Residual Basin
	Fig.Ⅰ-11 Drought Discharge at Martapura
	Fig.Ⅰ-12 Relation between Residual River Basin Area and Specific Discharge
	Fig.Ⅰ-13 Correlation of Water Level between Martapura and Kurungan Nyawa


	ANNEX-Ⅱ SOIL AND LAND SUITABILITY
	1. GENERAL
	1.1 History of Soil Survey
	1.2 Survey Area
	1.3 Survey Method
	1.3.1 Procedure of Soil Survey
	1.3.2 Laboratory Test


	2. SOIL
	2.1 Soil Classification
	2.1.1 Podzolic Soils
	2.1.2 Alluvial Soils
	2.1.3 Hydromorphic Soils
	2.1.4 Gley Soils
	2.1.5 Organic Soils


	3. LAND SUITABILITY
	3.1 Category of Land Suitability Classification
	3.1.1 Order
	3.1.2 Class
	3.1.3 Sub-Class

	3.2 Grading at Features by Land Suitability
	3.3 Evaluation of Land Suitability by Soil Group

	LIST OF TABLES
	Table Ⅱ-1 Great Group of D/S System Correlated with FAO/UXESCO System and Soil Taxonomy
	Table Ⅱ-2 Pit Numbers and Some Descriptions of the Samples
	Table Ⅱ-3 Soil Classification
	Table Ⅱ-4 Rating of Soil Condition
	Table Ⅱ-5 Acreage and Proportional Extent of Each Soil Mapping Unit
	Table Ⅱ-6 Criteria for Rating of Limiting Factor
	Table Ⅱ-7 Land Suitability Grading for Paddy and Polowijo by Soil Sub-Group
	Table Ⅱ-8 Acreage and Proportional Extent of Each Land Suitability Unit

	LIST OF FIGURES
	Fig.Ⅱ-1 Soil and Land Suitability Classification Map in the Muncak Kabau Area
	Fig.Ⅱ-2 Soil and Land Suitability Classification Map in the Lempuing Area
	Fig.Ⅱ-3 Soil and Land Suitability Classification Map in the Tulangbawang Area


	ANNEX-Ⅲ GEOLOGY
	1. GENERAL GEOLOGY OF THE UPPER KOMERING BASIN
	1.1 Summary
	1.2 Stratigraphy
	1.3 Geological Structure
	1.4 Location of Proposed Facilities

	2. GEOLOGICAL INVESTIGATION CARRIED OUT
	2.1 General
	2.2 Vertical Electric Sounding
	2.2.1 Method of Sounding
	2.2.2 Results of Sounding

	2.3 Boring Investigation
	2.3.1 Muaradua Damsite
	2.3.2 Komering No.1 Damsite
	2.3.3 Komering No.2 Damsite and Ranau Power Station Site


	3. SIDE GEOLOGY
	3.1 General
	3.2 Muaradua Damsite
	3.2.1 Topography
	3.2.2 Geology
	3.2.3 Dam Foundation

	3.3 Komering No.1 Damsite
	3.3.1 Topography
	3.3.2 Geology
	3.3.3 Dam Foundation




